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INTRODUCTION 

1. For nearly fifty-five years, cigarette packages have included textual warnings that 

convey factual, uncontroversial information about the risks of smoking. In 2009, however, Congress 

sought to replace these factual disclosures with government-created anti-smoking advocacy. 

Specifically, Congress instructed the Food and Drug Administration (“FDA” or “the Agency”) to 

issue regulations that require massive “color graphics depicting the negative health consequences of 

smoking.” Family Smoking Prevention and Tobacco Control Act, Pub. L. No. 111-31, § 201(a), 123 

Stat. 1776, 1845 (2009) (codified at 15 U.S.C. § 1333(d)[1]).1 In 2011, FDA did so, but before the 

regulation took effect, the D.C. Circuit held that it violated the First Amendment. FDA has now issued 

a second graphic-warnings regulation. Tobacco Products; Required Warnings for Cigarette Packages and 

Advertisements, 85 Fed. Reg. 15,638 (Mar. 18, 2020) (to be codified at 21 C.F.R. pt. 1141) (“the Rule”) 

(attached as Ex. 6). It too is invalid. 

2. The Rule requires the use of eleven new textual warnings, accompanied by eleven 

graphic images—such as images of a specimen cup filled with bloody urine and a pair of diseased feet 

with several amputated toes—that are designed to frighten, shock, and disgust adult cigarette 

consumers. In addition, these “warnings” must occupy the top 50% of the front and back of cigarette 

packages and the top 20% of cigarette advertising. These requirements cross the line into 

governmental anti-smoking advocacy. 

3. Such “warnings” are unprecedented. Never before in the United States have producers 

of a lawful product been required to use their own packages and advertising to convey an emotionally 

charged government message urging adult consumers to shun their product. These requirements force 

                                            
1 Two separate provisions of the Tobacco Control Act were codified as 15 U.S.C. § 1333(d). 

To avoid confusion, this Complaint will refer to those provisions as Sections 201(a) and 202(b) of the 
Tobacco Control Act and will cite to those provisions as § 1333(d)[1] and § 1333(d)[2], based on the 
order in which they appear in the statute.  
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Plaintiffs not to convey purely factual and uncontroversial statements about the risks of smoking, but 

to become a mouthpiece for the government’s anti-smoking advocacy. 

4. This is precisely the type of compelled speech that the First Amendment prohibits. As 

the Supreme Court has explained, the government may not compel Plaintiffs to “use their private 

property as a ‘mobile billboard’ for the State’s ideological message.” Wooley v. Maynard, 430 U.S. 705, 

715 (1977). Nor may the government use compelled disclosures to drown out commercial speech 

regarding lawful products that it does not like. “The State can express [its] view through its own 

speech. But a State’s failure to persuade does not allow it to hamstring the opposition. The State may 

not burden the speech of others in order to tilt public debate in a preferred direction.” Sorrell v. IMS 

Health, Inc., 564 U.S. 552, 578–79 (2011). 

5. When FDA first tried to transform cigarette packages and advertising into billboards 

for the government’s anti-smoking message, the D.C. Circuit had no difficulty holding that the rule 

violated the First Amendment. See R.J. Reynolds Tobacco Co. v. FDA, 696 F.3d 1205 (D.C. Cir. 2012), 

overruled in part by Am. Meat Inst. v. U.S. Dep’t of Agric., 760 F.3d 18, 31 (D.C. Cir. 2014) (en banc). The 

court recognized that FDA’s warnings were not “factual” disclosures; rather, they were “unabashed 

attempts to evoke emotion (and perhaps embarrassment) and browbeat consumers into quitting.” Id. 

at 1217. The court also recognized that the warnings were not “uncontroversial”; instead, “many of 

the images chosen by FDA could be misinterpreted by consumers.” Id. at 1216. And the court held 

that “FDA has not provided a shred of evidence … showing that the graphic warnings will ‘directly 

advance’ its interest in reducing the number of Americans who smoke.” Id. at 1219. 

6. FDA’s new rule fares no better. Once again, the Rule is an unconstitutional attempt 

to compel Plaintiffs to disparage their own products, frighten and shame their own customers, and 

proclaim the government’s anti-smoking message. Once again, the warnings would mislead consumers 
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about the risks of smoking. And once again, FDA cannot show that the Rule would meaningfully 

affect consumers’ smoking behaviors or beliefs.  

7. FDA’s back-to-back failures to develop a constitutional rule point to a larger problem: 

the Tobacco Control Act’s graphic-warnings mandate itself is an unconstitutional attempt “to remove 

a popular but disfavored product from the marketplace.” Sorrell, 564 U.S. at 577. Given the Act’s 

directive, FDA will undoubtedly make a third attempt to develop a graphic-warnings rule after this 

one is invalidated, and the resulting rule will inevitably suffer from the same constitutional problems. 

The Court should break this cycle by striking down both the Rule and the Act’s graphic-warnings 

requirement. 

8. The Rule has yet more flaws. For example, in issuing the Rule, FDA contravened 

several core requirements of the Administrative Procedure Act (“APA”), 5 U.S.C. § 500 et seq. In 

addition, FDA lacked statutory authority for its revisions to the textual warnings in the Tobacco 

Control Act. 

9. In light of these problems, Plaintiffs respectfully request that this Court (1) declare 

that the Rule and the Act’s graphic-warnings requirement violate the First Amendment to the United 

States Constitution, (2) declare that the Rule violates the APA and the Tobacco Control Act, 

(3) preliminarily and permanently enjoin Defendants from enforcing either the Rule or the Act’s 

graphic-warnings requirement, and (4) vacate the Rule in its entirety. 

PARTIES 

10. Plaintiff R.J. Reynolds Tobacco Company is a North Carolina corporation 

headquartered in Winston-Salem, North Carolina. Reynolds manufactures, sells, distributes, and 

advertises cigarettes nationwide, including in this district. 
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11. Plaintiff Santa Fe Natural Tobacco Company, Inc., is a New Mexico corporation 

headquartered in Oxford, North Carolina. Santa Fe manufactures, sells, distributes, and advertises 

cigarettes nationwide, including in this district. 

12. Plaintiff ITG Brands, LLC is a Texas limited liability company headquartered in 

Greensboro, North Carolina.  ITG Brands manufactures, sells, distributes, and advertises cigarettes 

nationwide, including in this district. 

13. Plaintiff Liggett Group LLC is a Delaware limited liability company headquartered in 

Mebane, Alamance County, North Carolina.  Liggett manufactures cigarettes and, through an affiliate, 

sells, distributes, and advertises them nationwide, including in this district. 

14. Plaintiff Neocom, Inc., is a Texas corporation headquartered in Tyler, Texas. Neocom, 

Inc. operates three convenience stores in Tyler that sell cigarettes in this district.  

15. Plaintiff Rangila Enterprises Inc. is a Texas corporation headquartered in Fort Worth, 

Texas.  Rangila Enterprises Inc. operates five convenience stores in Fort Worth that sell cigarettes. 

16. Plaintiff Rangila LLC is a Texas limited liability company headquartered in Fort Worth, 

Texas.  Rangila LLC operates convenience stores in Fort Worth, Hurst, and Terrell that sell cigarettes. 

17. Plaintiff Sahil Ismail, Inc. is a Texas corporation headquartered in Grapevine, Texas.  

Sahil Ismail, Inc. operates a convenience store in Grapevine that sells cigarettes. 

18. Plaintiff Is Like You Inc. is a Texas corporation headquartered in Fort Worth, Texas.  

Is Like You Inc. operates a convenience store in Fort Worth that sells cigarettes.  

19. Defendant United States Department of Health and Human Services (“HHS”) is a 

federal agency of the United States. Under the Food, Drug, and Cosmetic Act and the Tobacco 

Control Act, HHS is responsible for regulating cigarettes marketed in the United States. 21 U.S.C. 

§§ 321(d), 387a(a). HHS is headquartered in Washington, D.C. 

Case 6:20-cv-00176   Document 1   Filed 04/03/20   Page 5 of 52 PageID #:  5



 

– 5 – 

20. Defendant FDA is a federal agency of the United States within HHS. FDA regulates 

cigarettes marketed in the United States using authority delegated to it by HHS. Id. § 387a(e). FDA is 

headquartered in Silver Spring, Maryland. 

21. Defendant Alex M. Azar II is the Secretary of HHS. Secretary Azar oversees FDA’s 

activities and is responsible for the implementation and enforcement of the Tobacco Control Act and 

the Rule. Secretary Azar is sued in his official capacity. 

22. Defendant Dr. Stephen M. Hahn is the Commissioner of FDA. Commissioner Hahn 

oversees the implementation and day-to-day enforcement of the Tobacco Control Act and the Rule. 

Commissioner Hahn is sued in his official capacity. 

JURISDICTION AND VENUE 

23. This Court has subject-matter jurisdiction under 28 U.S.C. § 1331, 28 U.S.C. § 2201, 

and 5 U.S.C. § 701 et seq. 

24. Venue is proper in this district under 28 U.S.C. § 1391(e) because it is where one of 

the Plaintiffs resides. 

BACKGROUND 

A. The Government’s Historical Approach To Reducing Smoking 

25. For decades, the government has used a multi-pronged approach to reducing smoking. 

The government has promulgated messages about the dangers of smoking; it has severely restricted 

the speech of tobacco manufacturers; and it has otherwise regulated the advertising, sale, and use of 

cigarettes. 

26. First, the government has required that cigarette packages and advertising display 

factual warnings about the risks of smoking. In 1965, Congress “establish[ed] a comprehensive Federal 

program to deal with cigarette labeling and advertising with respect to any relationship between 

smoking and health.” Federal Cigarette Labeling and Advertising Act, Pub. L. No. 89-92, 79 Stat. 282, 
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282 (1965) (the “Labeling Act”). Specifically, the Labeling Act mandated that cigarette packages 

include the following warning: “CAUTION: Cigarette Smoking May Be Hazardous to Your Health.” 

Id. at 283. 

27. In 1984, Congress amended the Labeling Act to require that all cigarette packages and 

advertising include a series of rotating warnings that cover a variety of smoking risks: 

• “SURGEON GENERAL’S WARNING: Smoking Causes Lung Cancer, Heart 
Disease, Emphysema, And May Complicate Pregnancy.” 

• “SURGEON GENERAL’S WARNING: Quitting Smoking Now Greatly Reduces 
Serious Risks to Your Health.” 

• “SURGEON GENERAL’S WARNING: Smoking By Pregnant Women May Result 
in Fetal Injury, Premature Birth, And Low Birth Weight.” 

• “SURGEON GENERAL’S WARNING: Cigarette Smoke Contains Carbon 
Monoxide.” 

Comprehensive Smoking Education Act, Pub. L. No. 98-474, 98 Stat. 2200, 2201–02 (1984). These 

warnings have become known as the “Surgeon General’s warnings,” and they are in effect today. 

28. Second, the government has systematically limited the avenues through which Plaintiffs 

can advertise their lawful products. For example, federal law prohibits Plaintiffs from advertising 

cigarettes in television and radio advertisements, see 15 U.S.C. § 1335, media that are well-suited to 

reach a large number of consumers. 

29. Federal law also prohibits Plaintiffs from doing the following: 

a. sponsoring “any athletic, musical, artistic, or other social or cultural event, or 

any entry or team in any event, in the brand name … , logo, symbol, motto, 

selling message, recognizable color or pattern of colors, or any other indicia of 

product identification identical or similar to, or identifiable with, those used 

for any brand of cigarettes,” 21 U.S.C. § 387a-1(a)(2); 21 C.F.R. § 1140.34(c); 
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b. marketing, licensing, distributing, or selling any promotional item (such as hats 

and t-shirts) bearing the “brand name … , symbol, motto, selling message, 

recognizable color or pattern of colors, or any other indicia of product 

identification identical or similar to, or identifiable with, those used for any 

brand of cigarettes,” 21 U.S.C. § 387a-1(a)(2); 21 C.F.R. § 1140.34(a); and 

c. “distribut[ing] or caus[ing] to be distributed any free samples of cigarettes,” 21 

U.S.C. § 387a-1(a)(2)(G); 21 C.F.R.§ 1140.16(d). 

30. Federal law also provides that federal agencies, states and subdivisions, and Indian 

tribes may “enact, adopt, promulgate, and enforce any law, rule, regulation, or other measure with 

respect to tobacco products that is in addition to, or more stringent than” certain aspects of the Act, 

including with respect to “advertising and promotion,” 21 U.S.C. § 387p, and that states or localities 

may enact statutes and promulgate regulations that impose “specific bans or restrictions on the time, 

place, and manner, but not content, of the advertising or promotion of any cigarettes,” 15 U.S.C. 

§ 1334(c). 

31. Many cigarette manufacturers (including Reynolds and Santa Fe) are also subject to 

the Master Settlement Agreement (“MSA”), which settled litigation brought by forty-six states. Under 

this agreement, the participating manufacturers are subject to additional restrictions on cigarette 

advertising, including prohibitions on using billboard and transit advertising, paid product placement, 

event sponsorships, and advertising in sports stadiums and arenas. See MSA § III(d), 

https://tinyurl.com/y6te8olv. 

32. Together, these advertising restrictions leave Plaintiffs with few avenues through 

which they can effectively communicate truthful information about their lawful products to adult 

cigarette consumers. 
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33. Third, the government has imposed numerous non-speech restrictions on the 

advertising, sale, and use of cigarettes. For example, federal law prohibits the sale of cigarettes to 

anyone under the age of twenty-one, see Further Consolidated Appropriations Act, 2020, Pub. L. No. 

116-94, 133 Stat. 2534 (2019), and imposes taxes on cigarettes that are designed to deter cigarette use, 

see, e.g., 27 C.F.R. § 40.1 et seq. See also Centers for Disease Control and Prevention (“CDC”), State and 

Territorial Laws Prohibiting Sales of Tobacco Products to Persons Aged < 21 Years (Feb. 21, 2020), 

https://tinyurl.com/socswzw (explaining that such strategies can “help prevent and reduce youth 

tobacco product use”). In addition, state and local governments across the country have regulated 

who may sell cigarettes, who may use cigarettes, and where cigarettes may be used. 

34. Fourth, the government has run multiple public-education campaigns urging smokers 

to quit. For example, between 2009 and 2014, FDA spent more than $500 million on such campaigns. 

Comment Letter of RAI Services Co. at 32, Docket No. FDA-2019-N-3065 (Oct. 11, 2019) (the 

“Reynolds Comments”) (citing U.S. Gov’t Accountability Office, No. 14-561, Most FDA Spending 

Funded Public Education, Regulatory Science, and Compliance and Enforcement Activities at 16–17 (June 2014), 

https://tinyurl.com/y93gktex) (attached as Ex. 2). And since 2014, FDA has run multiple public-

education campaigns, including The Real Cost, Fresh Empire, This Free Life, and Every Try Counts. Id. FDA 

has touted these campaigns as “highly successful” and as “yielding tremendous results.” Id. at 33 

(quoting Norman E. Sharpless, Press Announcement (Aug. 20, 2019), https://tinyurl.com/y3kmouoa). 

Indeed, FDA alleged that The Real Cost had “prevented up to 587,000 youth nationwide from initiating 

smoking between the campaign’s launch in February 2014 and November 2016, half of whom might 

have gone on to become established smokers.” Id. (quotation marks omitted). 

35. Other government agencies have run similar campaigns. For example, the CDC 

regularly runs public-education campaigns, and the Surgeon General has issued more than thirty 

reports about the health risks of smoking. Id. at 13; see also CDC’s Successful Tips From Former Smokers 
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Campaign Returns on March 23, CDC (Mar. 23, 2020), 

https://www.cdc.gov/media/releases/2020/p0323-smoker-tips-return.html. 

36. This multi-pronged approach—factual warnings, advertising restrictions, non-speech 

restrictions, and public-education campaigns—coincided with effectively universal public awareness 

of the risks of smoking. Over the past several decades, the public has widely understood that smoking 

is harmful. For example, data from FDA’s own Population Assessment of Tobacco and Health 

(“PATH”) survey shows that 99.5% of individuals believe that cigarette smoking is harmful to health, 

including 91% who believe that it is “very or extremely harmful,” 7% who believe it is “somewhat 

harmful,” and 1.5% who believe it is “slightly harmful.” Reynolds Comments at 14.  

37. It would be difficult, if not impossible, to improve these numbers. Experts generally 

agree that, “as a practical matter, getting to awareness levels above 80 or 90 percent is unrealistic.” 

Reynolds Comments at 14 (brackets and quotation marks omitted). Indeed, the percentage of 

Americans who know that smoking is harmful to health is higher than the percentage of Americans 

who know that the Earth revolves around the sun (74%), or the percentage of young Americans who 

know where the United States is on a map (94%). Id. 

38. At the same time, smoking prevalence and cigarette consumption have fallen 

dramatically. For example:  

a. Between 1965 and 2017, the percentage of adults who smoked cigarettes fell 

from 42.4% to 14%. Id. at 23; see also CDC, Current Cigarette Smoking Among 

Adults in the United States (last updated Nov. 18, 2019), 

https://tinyurl.com/jdqoxrq (explaining that, in 2018, the percentage of adults 

who smoked cigarettes fell to 13.7%). 

b. Between 1981 and 2017, the number of cigarettes purchased annually in the 

United States dropped from 640 billion to 249 billion—a decline of more than 
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60% despite an increase in the U.S. population of more than 100 million. 

Reynolds Comments at 23. 

c. Between 1997 and 2017, the percentage of high school students who smoked 

fell from 36.4% to 8.1%. Id.; see also CDC, Youth and Tobacco Use (last updated 

Dec. 10, 2019), https://tinyurl.com/jvsmmen (explaining that, in 2019, the 

percentage of high school students who smoked fell to 5.8%). 

39. Indeed, youth and adult smoking rates are at historic lows. As Mitch Zeller, the 

Director of FDA’s Center for Tobacco Products, recently testified before Congress, “[w]e’ve made 

such progress in reducing the number of kids who smoke cigarettes. The numbers that are coming 

out will report historically low rates of kids smoking cigarettes.” The Federal Response to the Epidemic of 

E-Cigarette Use, Especially Among Children, and the Food and Drug Administration’s Compliance Policy: Hearing 

Before the Subcomm. on Econ. and Consumer Policy of the H. Comm. on Oversight and Reform, 116th Cong. (2019) 

(statement of Mitch Zeller, Director, Center for Tobacco Products, Food and Drug Administration); 

see also CDC, Cigarette Smoking Among U.S. Adults Lowest Ever Recorded (Nov. 8, 2018), 

https://tinyurl.com/y5wcor58. 

B. The Tobacco Control Act 

40. In 2009, Congress changed the government’s approach to cigarette warnings by 

enacting the Tobacco Control Act. Pub. L. No. 111-31, § 201 (amending section 4 of the Labeling 

Act, 15 U.S.C. § 1333). Specifically, Congress transformed the factual and uncontroversial warnings 

on cigarette packages and advertising into government-created anti-smoking advocacy. 

41. The Tobacco Control Act requires that cigarette packages and advertising bear one of 

nine textual warnings: 

• “WARNING: Cigarettes are addictive.” 

• “WARNING: Tobacco smoke can harm your children.” 
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• “WARNING: Cigarettes cause fatal lung disease.” 

• “WARNING: Cigarettes cause cancer.” 

• “WARNING: Cigarettes cause strokes and heart disease.” 

• “WARNING: Smoking during pregnancy can harm your baby.” 

• “WARNING: Smoking can kill you.” 

• “WARNING: Tobacco smoke causes fatal lung disease in nonsmokers.” 

• “WARNING: Quitting smoking now greatly reduces serious risks to your health.” 

15 U.S.C. § 1333(a)(1), (b)(1). 

42. The Act also directs FDA to “issue regulations that require color graphics depicting 

the negative health consequences of smoking to accompany” these textual warnings. Id. § 1333(d)[1]. 

43. Together, the textual warnings and color graphics must occupy the top 50% of the 

front and back of cigarette packages and the top 20% of cigarette advertising. Id. § 1333(a)(2), (b)(2). 

The Act does not explain why Congress believed such large warnings were necessary. 

44. The Act gives FDA a limited ability to adjust the textual warnings as part of its 

rulemaking to require graphic warnings. Specifically, FDA can “adjust the type size, text and format 

of the label statements specified in subsections (a)(2) and (b)(2) as the Secretary determines 

appropriate so that both the graphics and the accompanying label statements are clear, conspicuous, 

legible and appear within the specified area.” Id. § 1333(d)[1]. 

45. After the graphic warnings take effect, FDA has a greater ability to adjust them. 

Specifically, FDA may, via rulemaking, “adjust the format, type size, color graphics, and text of any of 

the label requirements … if the Secretary finds that such a change would promote greater public 

understanding of the risks associated with the use of tobacco products.” Id. § 1333(d)[2]. 
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46. In addition to adopting new textual warnings and directing FDA to issue a regulation 

adopting graphic images, the Tobacco Control Act imposes a related set of labeling requirements. 

These requirements (the “related requirements”) require that cigarette packages display:  

• “the name and place of business of the tobacco product manufacturer, packer, or 
distributor,” 21 U.S.C. § 387c(a)(2)(A); 

• “an accurate statement of the quantity of the contents in terms of weight, measure, or 
numerical count,” id. § 387c(a)(2)(B); 

• “an accurate statement of the percentage of the tobacco used in the product that is 
domestically grown tobacco and the percentage that is foreign grown tobacco,” id. 
§ 387c(a)(2)(C); and 

• where applicable, “the statement ‘Sale only allowed in the United States,’” id. § 387t(a). 

47. The Act provides that the new textual and graphic warnings, and each of the related 

requirements, will become effective “15 months after the issuance of [a graphic-warnings rule].” Pub. 

L. No. 111-31, § 201(b) (setting the effective date for the amendments to 15 U.S.C. § 1333); id. 

§ 103(q)(5) (using identical text to set the effective date for the related requirements in 21 U.S.C. 

§ 387c(a)(2)); id. § 301 (using identical text to set the effective date for the related requirement in 21 

U.S.C. § 387t(a)). 

C. FDA’s First Graphic-Warnings Rule 

48. On June 22, 2011, FDA issued a rule implementing the Act’s graphic-warnings 

requirement. Required Warnings for Cigarette Packages and Advertisements, 76 Fed. Reg. 36,629 (June 22, 

2011) (the “2011 Rule”). The 2011 Rule required that all cigarette packages and advertising bear one 

of nine disturbing images, such as images of a body on an autopsy table, diseased body parts, and a 

wailing baby. 

49. FDA freely admitted that these images were designed to make consumers “depressed, 

discouraged, and afraid” to buy cigarettes. Id. at 36,638 (quotation marks omitted). FDA also admitted 

that these images were designed to convey the government’s anti-smoking message. FDA said that 
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that these images were designed to “rebrand[] our cigarette packs”; convey that “smoking is gross”; 

“dispel[] the notion that somehow [smoking] is cool”; and “encourage smokers to quit.” Press Briefing 

by Press Secretary Jay Carney, Secretary of Health and Human Services Kathleen Sebelius, and FDA 

Commissioner Margaret Hamburg (June 21, 2011), https://tinyurl.com/yyxc8x88. Indeed, FDA 

admitted that graphic warnings were designed to make “‘every single pack of cigarettes in the country 

[a] mini billboard’ for the government’s anti-smoking message.” R.J. Reynolds, 696 F.3d at 1212 

(quoting FDA, Tobacco Strategy Announcement (Nov. 10, 2010)). 

50. FDA claimed that the 2011 Rule was designed to further the government’s interest in 

“reducing the number of Americans, particularly children and adolescents, who use cigarettes.” 

76 Fed. Reg. at 36,629. But FDA’s own study determined that the warnings would not advance that 

interest. The study concluded that the warnings would reduce smoking rates by a mere 0.088%, a 

number that FDA conceded was statistically indistinguishable from zero. Id. at 36,775–76. As FDA 

explained: “our effectiveness estimates are in general not statistically distinguishable from zero; we 

therefore cannot reject, in a statistical sense, the possibility that the rule will not change the U.S. 

smoking rate. Therefore, the appropriate lower bound on benefits is zero.” Id. at 36,776. 

D. R.J. Reynolds Tobacco Co. v. FDA 

51. A federal district court enjoined the 2011 Rule before it went into effect and, in 2012, 

the D.C. Circuit held that it violated the First Amendment. See R.J. Reynolds, 696 F.3d 1205. 

52. The court began by analyzing whether the 2011 Rule was subject to the standard of 

scrutiny set forth in Zauderer v. Office of Disciplinary Counsel, 471 U.S. 626 (1985), which holds that “purely 

factual and uncontroversial disclosures are permissible if they are reasonably related to the State’s 

interest in preventing deception of consumers, provided the requirements are not unjustified or unduly 

burdensome.” R.J. Reynolds, 696 F.3d at 1212 (quotation marks omitted). The court held that the 

Zauderer standard did not apply for three reasons. 
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53. First, the graphic warnings were not “reasonably related to the State’s interest in 

preventing deception of consumers.” The court explained that the Tobacco Control Act already 

prohibited misleading statements on cigarette packages and advertising. Id. at 1214. In addition, neither 

Congress nor FDA had found that graphic warnings were necessary to prevent consumers from being 

deceived. Id. at 1214–15.2 

54. Second, the graphic warnings were not “purely factual.” As “FDA tacitly admit[ted],” 

the warnings were “primarily intended to evoke an emotional response, or, at most, shock the viewer 

into retaining the information in the text warning.” Id. at 1216. Because the warnings were “unabashed 

attempts to evoke emotion (and perhaps embarrassment) and browbeat consumers into quitting,” the 

court had no trouble concluding that they were not purely factual. Id. at 1217. 

55. Third, the warnings were not “uncontroversial.” On the contrary, “many of the images 

chosen by FDA could be misinterpreted by consumers.” Id. at 1216. 

56. Having held Zauderer inapplicable, the court then turned to analyzing whether the 2011 

Rule satisfied the standard of scrutiny set forth in Central Hudson Gas & Electric Corp. v. Public Service 

Commission, 447 U.S. 557 (1980), which governs certain restrictions on commercial speech. Under the 

Central Hudson standard, the government had the burden to prove (among other things) that it had a 

“substantial” interest and that the 2011 Rule “directly advances” that interest. Id. at 1217 (quotation 

marks omitted). But FDA had utterly failed to meet its burden. 

57. The court first held that the 2011 Rule would not advance the government’s interest 

in reducing smoking. As the court explained, “FDA has not provided a shred of evidence—much less 

                                            
2 The D.C. Circuit later held that, under Zauderer, a compelled disclosure need not be 

reasonably related to preventing consumer deception. Am. Meat Inst., 760 F.3d at 31. But this Circuit 
has taken the opposite view, noting that Zauderer applies to compelled disclosures that are “directed at 
deceptive or misleading commercial speech.” Test Masters Educ. Servs., Inc. v. Robin Singh Educ. Servs., 
Inc., 799 F.3d 437, 453 (5th Cir. 2015), modified on other grounds, No. 13-20250, 2015 WL 13768849 (5th 
Cir. Oct. 22, 2015). 
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the ‘substantial evidence’ required by the APA—showing that the graphic warnings will ‘directly 

advance’ its interest in reducing the number of Americans who smoke.” Id. at 1219. 

58. The court then rejected FDA’s argument that the government had a substantial 

interest in “effectively communicating health information regarding the negative effects of cigarettes.” 

Id. at 1221 (quotation marks omitted). As “FDA concede[d], this purported ‘interest’ describes only 

the means by which FDA is attempting to reduce smoking rates.” Id. at 1221. This “purely 

informational” interest was therefore “too vague to stand on its own” and was “not an independent 

interest capable of sustaining the Rule.” Id. 

59. Because the 2011 Rule failed to satisfy either Zauderer or Central Hudson, the court 

vacated it and remanded to FDA. Id. at 1222. 

E. FDA’s New Proposed Rule 

60. On August 16, 2019—almost seven years after the D.C. Circuit vacated the 2011 

Rule—FDA issued a proposed rule that again implemented the Tobacco Control Act’s graphic-

warnings requirement. Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, 84 Fed. 

Reg. 42,754 (Aug. 16, 2019) (the “Proposed Rule”) (attached as Ex. 1). In the Proposed Rule, FDA 

abandoned its previously asserted interest of “reducing the number of Americans … who use 

cigarettes.” 76 Fed. Reg. at 36,629. Instead, FDA said that the Rule would “promote greater public 

understanding of the negative health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755. In 

particular, FDA said that it wanted to advance this interest by focusing on “less-known health 

consequences of smoking.” Id. at 42,757. 

61. The Proposed Rule deleted all but two of the textual warnings prescribed by the 

Tobacco Control Act, and added ten FDA-created textual warnings. Id. at 42,772–77. Thus, the 

Proposed Rule required all cigarette packages and advertising to bear one of the following textual 

warnings: 
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• “WARNING: Tobacco smoke can harm your children.” 

• “WARNING: Tobacco smoke causes fatal lung disease in nonsmokers.” 

• “WARNING: Smoking causes age-related macular degeneration, which can lead to 
blindness.” 

• “WARNING: Smoking causes type 2 diabetes, which raises blood sugar.” 

• “WARNING: Smoking reduces blood flow to the limbs, which can require 
amputation.” 

• “WARNING: Smoking causes cataracts, which can lead to blindness.” 

• “WARNING: Smoking causes bladder cancer, which can lead to bloody urine.” 

• “WARNING: Smoking reduces blood flow, which can cause erectile dysfunction.” 

• “WARNING: Smoking causes head and neck cancer.” 

• “WARNING: Smoking can cause heart disease and strokes by clogging arteries.” 

• “WARNING: Smoking during pregnancy stunts fetal growth.” 

• “WARNING: Smoking causes COPD, a lung disease that can be fatal.” 

Id. at 42,797 (proposed 21 C.F.R. § 1141.10(a)). 

62. The Proposed Rule also included thirteen graphic images to be paired with these 

textual warnings, for a total of thirteen graphic warnings. Id. at 42,772–77. Together, the textual 

warnings and graphic images must occupy the top 50% of the front and back of cigarette packages 

and the top 20% of cigarette advertising. Id. at 42,797 (proposing 21 C.F.R. § 1141.10). 
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63. Just like their predecessors, these warnings used gruesome images that were designed 

to evoke negative emotions, such as fear and shock, and to convey the government’s anti-smoking 

message. A recent survey, which is part of the administrative record, confirms this point. In that 

survey, respondents viewed five proposed warnings selected at random, and then answered questions 

about those warnings. This survey showed the following: 

• 85.9% of respondents said that the warnings were “trying to make people feel afraid”; 

• 85.4% of respondents said that the warnings were “trying to shock people”; 

• 74.5% of respondents said that the warnings conveyed the message that people 
“should not smoke” cigarettes; and 

• 68.2% of respondents said that the warnings conveyed the message that people 
“should not buy” cigarettes. 

Reynolds Comments, Exh. E, Samantha Iyengar, Ph.D., NERA Survey: Consumer Perceptions of 

Cigarette Warning Labels, at ¶ 31 & Appendix 3 (the “Iyengar Report”). 
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64. Also like their predecessors, the warnings misrepresent or exaggerate the potential 

effects of smoking. For example: 

a. The “Sick Child” image appears to depict a “worst case scenario”: “a child 

hospitalized due to an asthma attack caused by environmental tobacco 

smoke.” Reynolds Comments, Exh. G, Decl. of Lawrence R. Brooks, MD ¶ 4. 

Moreover, the warning is “exaggerating” because it is “uncommon for a child 

with an asthma attack to require oxygen.” Id. ¶ 5. 

b. The “Diseased, Non-Smoker’s Lungs” image depicts an “amount of black 

pigmentation” that “would likely result from many years of heavy direct 

smoking” and would be “very unusual … in a non-smoker.” Reynolds 

Comments, Exh. I, Decl. of Mark O. Farber, MD ¶ 5. In addition, the image 

is misleading because the cancerous lesions appear on the surface of the lung 

(rather than deep within the lung), and because it would be “unusual” for a 

non-smoker to have three separate lesions of the size depicted. Id. ¶ 6. 

c. The “Needle In Eyeball” image exaggerates the effects of smoking by 

emphasizing a condition—blindness—that occurs in only a small minority of 

cases of age-related macular degeneration. Comment Letter of Altria Client 

Services at 57, Docket No. FDA-2019-N-3065 (Oct. 15, 2019) (the “Altria 

Comments”). The image also misrepresents the treatment for macular 

degeneration, and gives the false impression that the treatment is painful. 

Comments, Exh. H, Decl. of Jonathan M. Davidorf, MD at 2 (the “Davidorf 

Decl.”). 
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d. The “Diseased Feet” image suggests that the depicted condition is common, 

when in fact, it affects at most one in 1,000 smokers. Reynolds Comments, 

Exh. K, Decl. of Robert Wagmeister, MD ¶ 4. 

e. The “Cataracts” image is “not a reasonable depiction of persons with cataracts 

in the US, because in the US the cataract would have been treated surgically 

long before it got to this stage.” Davidorf Decl. at 3. The warning also 

emphasizes a condition—blindness—that occurs in only a small minority of 

cases (0.48%) of cataracts. Altria Comments at 61 (citing National Eye 

Institute, Eye Health Data and Statistics). 

f. The “Neck Tumor” image misleadingly suggests that “a cancerous mass of 

that size could arise quickly enough that a reasonable person would not have 

had an opportunity to seek treatment before this point.” Reynolds Comments, 

Exh. J, Decl. of Kim R. Jones, MD ¶ 5. 

g. The “Open Heart Surgery” image misleadingly suggests that open heart 

surgery is the most common method of treating coronary artery disease, when 

in-patient percutaneous coronary interventions are at least 2.5 times more 

common. Reynolds Comments at 8. 

h. The “Crying Baby” image is misleading because it shows a newborn infant 

weighing four pounds, when infants born to women who smoke cigarettes 

typically weigh more than five pounds. Id. 

i. The “Bloody Urine” image is misleading. FDA itself cited “literature in which 

the association between bladder cancer and consistent smoking of up to ten 

cigarettes per day was not statistically significant.” Comment Letter of ITG 
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Brands at 12, Docket No. FDA-2019-N-3065 (Oct. 15, 2019) (citing 84 Fed. 

Reg. at 42,774) (“ITG Comments”) (attached as Ex. 4). 

j. The “COPD Diseased Lung” image misleadingly conveys the relationship 

between cigarette use and the depicted image, as it “fails to convey that such 

lung pigmentation is unlikely to occur except after ‘many years’ of ‘heavy’ 

smoking.”  ITG Comments 14. 

k. The “Erectile Dysfunction” image fails to “convey either the absolute or 

relative risk of erectile dysfunction associated with smoking,” and misleadingly 

suggests that this outcome is commonplace for smokers. ITG Comments 15. 

In support of this image, “the Agency cite[d] a study which found that the 

correlation coefficient between erectile dysfunction and smoking “after 

adjusting for age . . . was attenuated, -0.09 (p < 0.02).’”  ITG Comments 15 

(citing 84 Fed. Reg. at 42,776). 

l. The “COPD Nasal Cannula” image misleadingly “depicts a ‘worst case 

scenario,’ without any discussion in the administrative record of the 

proportion of smokers developing COPD who will require long-term oxygen 

therapy (or home oxygen), much less the proportion of all smokers who will 

require home oxygen.”  ITG Comments 14. 

m. The “Finger Prick” image is “misleading in that it does not convey either the 

absolute or relative risk of diabetes as a result of smoking,” and instead 

suggests that smoking will result in development of diabetes requiring the use 

of painful finger stick blood glucose monitoring. ITG Comments 16. 
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F. FDA’s Qualitative And Quantitative Studies 

65. In the Proposed Rule, FDA changed its rationale for requiring graphic warnings. 

Instead of saying that graphic warnings would reduce smoking, as FDA said in the 2011 Rule, FDA 

said that they would “promote greater public understanding of the negative health consequences of 

cigarette smoking.” 84 Fed. Reg. at 42,755. FDA also commissioned several qualitative and 

quantitative studies in an effort to evaluate whether the FDA-created textual warnings or graphic 

warnings would advance that interest. The studies suffer from numerous design flaws, but even so 

they demonstrate that FDA’s regulation fails to promote its stated aims. 

Qualitative Study For The FDA-Created Textual Warnings 

66. FDA first conducted “a series of 16 qualitative focus groups” to gather consumers’ 

feedback about whether the ten FDA-created textual warnings would improve public understanding 

of the risks of smoking cigarettes. Id. at 42,767. These focus groups revealed three glaring problems. 

67. First, the participants in the FDA study already understood many of the risks described 

in the textual warnings. For example, the warning “Smoking during Pregnancy Can Stunt Your Baby’s 

Growth” was new information for 0% of adults, and the warning “Tobacco smoke can harm your 

children” was new information for only 2.6% of adults. RTI International, Qualitative Study on Cigarettes 

and Smoking: Knowledge, Beliefs, and Misperceptions, at 33, 35 (July 2015) (the “First Qualitative Study 

Report”). 

68. Second, many of the textual warnings conveying that harm would occur (rather than 

can occur) were not believable. For example, the FDA study’s “most prevalent finding” was that the 

study participants were more likely to believe statements that said smoking “can cause” a particular 

disease rather than that smoking “causes” that disease. Id. at 52; see also id. at 15, 17, 19, 26, 27, 31, 33, 

34, 35, 36, 38, 45, 46 (expressing the concern that the word “causes” was not believable). Yet the vast 

majority of the textual warnings used the word “causes” rather than “can cause.” 

Case 6:20-cv-00176   Document 1   Filed 04/03/20   Page 23 of 52 PageID #:  23



 

– 23 – 

69. Third, the government had several less-restrictive means of achieving its goals. For 

example, the participants in the FDA study often remarked that “the warning statements on cigarette 

packs were less powerful” than other forms of education, such as television advertisements. Id. at 11. 

Quantitative Study For The FDA-Created Textual Warnings 

70. FDA next conducted a “quantitative consumer research study to assess which, if any, 

of the [FDA-created] warning statements would promote greater public understanding of the risks 

associated with cigarette smoking as compared to the [Tobacco Control Act’s] statements.” 84 Fed. 

Reg. at 42,767. 

71. As an initial matter, this study was poorly designed. The U.S. Office of Management 

and Budget (“OMB”) granted the study only a limited approval and noted that, “[d]ue to the study 

design, convenience sampling methodology, and methods of analyses—significant limitations exist 

with regard to the generalizability of results from this study.” OMB, Notice of Office of Management and 

Budget Action, Experimental Study on Warning Statements for Cigarette Graphic Health Warnings, Ref. No. 

201708-0910-011 (Jan. 29, 2018), https://tinyurl.com/ybwk7ptv (the “OMB Notice”). “Because of 

these limitations, the relationship between treatment and outcomes [that FDA] find[s] in [its] study 

may not generalize to the broader U.S. population.” Id. (emphasis added). 

72. Even disregarding the “significant limitations” noted above, FDA’s first quantitative 

study showed that the FDA-created textual warnings would not promote greater public understanding 

of smoking risks as compared to the Tobacco Control Act’s statements. On the contrary, the study 

showed that seven of the nine FDA-created textual warnings in the Rule (the “cataracts,” “bladder 

cancer,” “erectile dysfunction,” “head and neck cancer,” “heart disease,” “fetal growth,” and “COPD” 

warnings) did not lead to a statistically significant increase in the public’s knowledge of those risks 

relative to the Tobacco Control Act’s statements after adjustments for multiple comparisons. RTI 
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International, Experimental Study on Warning Statements for Cigarette Graphic Health Warnings: Study 1 Report 

at 2-2(17), 3-16–3-17(77–78) (Apr. 2018) (the “First Quantitative Study Report”).3 

73. Moreover, FDA’s quantitative study revealed the same problems as the Agency’s 

qualitative study. First, the study participants already understood many of the risks described in the 

textual warnings. The study showed that the “[Tobacco Control Act’s] warning statements were new 

information to relatively few participants.” Id. at 5(6). In addition, the study showed that eight of the 

nine FDA-created textual warnings in the Rule (the “diabetes,” “amputation,” “cataracts,” “bladder 

cancer,” “erectile dysfunction,” “head and neck cancer,” “heart disease,” and “fetal growth” warnings) 

were no more “informative” than the Act’s warnings. Id. at 2-2(17), 3-11(72). 

74. Second, many of the FDA-created textual warnings that are in the Rule were not 

believable. Indeed, the study showed that six of those statements (the “diabetes,” “amputation,” 

“cataracts,” “bladder cancer,” “erectile dysfunction,” and “head and neck cancer” warnings) were less 

“believable” than the Act’s warnings. Id. at 2-2(17), 3-9(70). 

Qualitative Studies For The Graphic Images And Warnings 

75. FDA also conducted “53 in[-]depth individual interviews” on early versions of the 

graphic images, as well as “a series of 20 qualitative focus groups” on the close-to-final graphic 

warnings. 84 Fed. Reg. at 42,770. Once again, these qualitative tests revealed several obvious problems. 

76. First, many of the images frightened, shocked, and disgusted many of the participants 

in FDA’s studies. Indeed, participants reported that several images were “grotesque,” “gruesome,” 

“disgusting,” “heartbreaking,” “startling,” “powerfully disturbing,” “scary,” or “terrifying.” 

Siegel+Gale, FDA Graphic Health Warning Image Concept Testing at 37, 62, 97, 126, 130, 138 (June 2016) 

                                            
 3 This report, as well as the report pertaining to FDA’s second quantitative study, were not 
consecutively paginated. For the Court’s convenience, this Complaint provides both the labeled page 
number and the PDF page number (in parentheses) when citing those reports. 
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(the “Second Qualitative Study Report”). Participants also said that several images “send[] me into 

despair,” “would really creep me out,” “really just disgust[] me,” had “shock value,” or depicted “my 

worst nightmare.” Id. at 24, 97, 130, 138. And one participant said that an image was “the perfect 

image to show somebody you don’t want to smoke.” Id. at 37. 

77. Second, many of the images were misleading or confusing. For example, some 

participants thought the “Sick Child” image was misleading because it was “not a realistic outcome of 

secondhand smoke.” RTI International, Qualitative Study on Consumer Perceptions of Cigarettes Health 

Warning Images at 16 (Apr. 2018) (the “Third Qualitative Study Report”); id. at 30 (explaining that some 

participants thought the “Neck Tumor” image was misleading because “the lump was too large to be 

realistic”). As another example, some participants thought the “Diseased, Non-Smoker’s Lungs” 

image was confusing because they did not know “why the person is holding the lungs.” Id. at 41. 

Quantitative Study For The Graphic Warnings 

78. Finally, FDA conducted a “consumer research study” to “assess the extent to which 

any of the cigarette health warnings … increase understanding of the negative health consequences of 

cigarette smoking.” 84 Fed. Reg. at 42,771. 

79. As with the first quantitative study, this study was poorly designed. Although OMB 

had stressed that the first quantitative study may not generalize to the broader U.S. population because 

of its “design, convenience sampling methodology, and methods of analyses,” OMB Notice, the 

second quantitative study repeated the same errors. Thus, FDA was again forced to admit that the 

second quantitative study’s “results are not nationally representative.” RTI International, Experimental 

Study of Cigarette Warnings: Study 2 Report at 4-2(118) (May 2019) (the “Second Quantitative Study 

Report”). 

80. Once again, even taken at face value, FDA’s second quantitative study showed that 

the graphic warnings would not improve the public’s understanding of smoking risks. The study tested 

Case 6:20-cv-00176   Document 1   Filed 04/03/20   Page 26 of 52 PageID #:  26



 

– 26 – 

participants’ knowledge about the health risks of smoking (“Session 1”), showed them the proposed 

warnings, and then tested their health beliefs again after one day (“Session 2”) and after fourteen days 

(“Session 3”). Id. at 42,771–72. At the end of that process, five of the eleven warnings in the Rule (the 

“harm your children,” “erectile dysfunction,” “heart disease,” “fetal growth,” and “COPD” warnings) 

had no significant effect on the participants’ knowledge about the health risks. See Second Quantitative 

Study Report at 3-15–3-17(111–13). In addition, five more warnings had a small effect on the 

respondents’ knowledge after one day, but a much smaller effect after fourteen days. See id. at 3-10–

3-11(106–07), 3-14–3-15(110–11) (showing that the alleged increase in knowledge had dropped by 

66% for “diabetes,” 50% for “head and neck cancer,” 50% for “cataracts,” 40% for “bladder cancer,” 

and 34% for “amputation”).4 In other words, out of eleven warnings, five had no effect on 

participants’ knowledge, and five more had only a small effect that quickly began to dissipate. This 

indicates that FDA’s purported “health beliefs assessment” was not actually testing participants’ 

understanding or acceptance of the information, and was at most capturing their ability to recall it. 

FDA’s Refusal To Test The Warnings’ Emotional Impact Or Less-Restrictive Alternatives 

81. As discussed above, FDA’s own qualitative and quantitative tests demonstrate that the 

graphic warnings will not further FDA’s asserted interest. In addition, these studies are just as 

significant for what they failed to test. 

82. As explained above, the D.C. Circuit recognized that FDA’s first set of graphic 

warnings were “unabashed attempts to evoke emotion (and perhaps embarrassment) and browbeat 

consumers into quitting.” R.J. Reynolds, 696 F.3d at 1217. FDA nonetheless decided not to ask study 

                                            
 4 These percentages are derived by comparing the increase in mean health beliefs from Session 
1 to Session 2 to the increase in mean health beliefs from Session 1 to Session 3. For example, for 
diabetes, the study found a .74 increase in knowledge between Session 1 and Session 2, and a .25 
increase in knowledge between Session 1 and Session 3. Id. at 3-11(107), 3-15(111). A reduction from 
.74 to .25 is a 66% reduction. 
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participants whether its second set of graphic warnings suffered from this same deficiency. When 

developing the Proposed Rule, FDA conducted “16 qualitative focus groups” and a “quantitative 

consumer research study” regarding the textual warnings, 84 Fed. Reg. at 42,767, and “53 in[-]depth 

individual interviews,” “20 qualitative focus groups,” and another “consumer research study” 

regarding the graphic images and warnings, id. at 42,770–71. FDA did not ask a single question, 

however, about whether the warnings would evoke negative emotions. And when participants in these 

studies volunteered that the warnings made them feel afraid, shocked, or disgusted, FDA chose to 

withhold those responses from the public at the time the Proposed Rule was released. See supra ¶¶ 75–

77; infra ¶¶ 95–98. 

83. FDA also refused to test possible alternatives to the Proposed Rule. Approximately 

nine months before the Proposed Rule, Reynolds urged FDA to “test whether FDA could increase 

public understanding by making less-burdensome changes to the existing warnings.” Comment Letter 

of RAI Services Co. at 4, Docket No. FDA-2018-N-3552 (Nov. 16, 2018). Specifically, Reynolds urged 

FDA to “show one group of participants a [cigarette] package with the current Surgeon General’s 

warnings, show 16 groups a package with the new textual warnings, and show 16 more groups a 

package with the new textual warnings and graphic images.” Id. That approach “would allow FDA to 

determine how much the graphic images contribute, if at all, to FDA’s stated goal.” Id. But FDA 

refused to test any alternative. 

G. FDA’s Preliminary Regulatory Impact Analysis 

84. The Proposed Rule also included a preliminary regulatory impact analysis, which 

ostensibly analyzed the Proposed Rule’s benefits and costs. See FDA, Preliminary Regulatory Impact 

Analysis (Aug. 2019). But this analysis was flawed. 

85. As an initial matter, FDA expressly disclaimed any attempt to quantify the Proposed 

Rule’s benefits. FDA said that “there is a high level of uncertainty around quantitative economic 
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benefits” and therefore chose to “describe them qualitatively.” Id. at 2. As a result, FDA could not 

“compare benefits and costs directly.” Id. at 8. 

86. FDA’s refusal to quantify the Proposed Rule’s benefits stands in sharp contrast with 

the Agency’s approach in other contexts. For example, just four days after FDA issued the Proposed 

Rule, FDA asserted that The Real Cost had “prevented up to 587,000 youth nationwide from initiating 

smoking,” and would purportedly “save more than $53 billion for youth, their families and society at 

large by reducing smoking-related costs like early loss of life, costly medical care, lost wages, lower 

productivity and increased disability.” Reynolds Comments at 40 (citing Norman E. Sharpless, Press 

Announcement (Aug. 20, 2019), https://tinyurl.com/y3kmouoa). 

87. Instead of attempting to quantify the Proposed Rule’s benefits, FDA decided to rely 

on a “break-even calculation.” After estimating the Proposed Rule would impose costs of “about $1.6 

billion,” 84. Fed. Reg. at 42,756, FDA concluded that the Proposed Rule would be beneficial on net 

“[i]f the information provided by the cigarette health warning on each cigarette package were valued 

at about $0.01,” Reynolds Comments at 40. But FDA provided no reason to believe that the 

informational benefit is worth $0.01 or more per pack. Thus, the preliminary regulatory impact analysis 

relied on nothing more than speculation. 

H. Comments On The Proposed Rule 

88. Reynolds, Santa Fe, ITG Brands, and Liggett (the “manufacturer Plaintiffs”) submitted 

extensive comments on the Proposed Rule. See Reynolds Comments; ITG Comments; Comment 

Letter of Liggett Group, Docket No. FDA-2019-N-3065 (Oct. 15, 2019) (“Liggett Comments”) 

(attached as Ex. 5).  

89. The comments explained that, whatever the standard of review, the Proposed Rule 

and the Tobacco Control Act’s graphic-warnings requirement would violate the First Amendment for 

at least three reasons. Reynolds Comments, Executive Summary at 3–4; ITG Comments at 4; Liggett 
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Comments at 2. First, the government lacks a legally sufficient governmental interest to justify the 

Proposed Rule (or the graphic-warnings requirement in the Tobacco Control Act). Reynolds 

Comments at 2. FDA said that it wanted to “promote greater public understanding of the negative 

health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755. But the warnings were not 

necessary to prevent consumer deception, and would not have any real-world effect on how 

consumers behave. In other words, FDA wanted to give people information for information’s sake, 

which was not a compelling or substantial interest. 

90. Second, even if the government had asserted a valid interest, the Proposed Rule and the 

graphic-warnings requirement in the Tobacco Control Act would not sufficiently advance it. The 

public already knew that smoking is harmful and can cause serious diseases. Reynolds Comments at 

14–17; ITG Comments at 19–20. And to the extent that FDA had found a few diseases with which 

the public was less familiar, FDA could not show that graphic warnings would remedy that purported 

problem. Reynolds Comments at 18–22. The comments also raised concerns that the graphic warnings 

would be confusing and misleading to consumers. Reynolds Comments at 7–8; ITG Comments at 7–

17.  

91. Third, the Proposed Rule and the graphic-warnings requirement in the Tobacco 

Control Act were insufficiently tailored. Id. at 25–34; ITG Comments at 17–20; Liggett Comments at 

5. The warnings were extremely burdensome: they occupied the top 50% of both the front and back 

of all cigarette packages and the top 20% of all cigarette advertising, as well as using grotesque images 

that pull people’s attention away from the manufacturer Plaintiffs’ speech. In addition, the government 

had many less-restrictive alternatives to achieve its goals, such as less-intrusive warnings and public-

education campaigns. 
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92. The comments also explained that FDA had violated the Tobacco Control Act by 

revising the language of the Act’s textual warnings, and by increasing the number of warnings from 

nine to thirteen. Reynolds Comments at 36–38. 

93. Finally, the comments explained that FDA had violated the Administrative Procedure 

Act in multiple ways, such as relying on unreliable analyses and studies, failing to support its findings 

with substantial evidence, ignoring contrary evidence, failing to consider reasonable alternatives, and 

failing to disclose key data and information on which FDA had relied. Id. at 39–45; ITG Comments 

at 20–22; Liggett Comments at 5–8. 

94. Other manufacturers and interested parties raised similar objections. For example, 

Altria Client Services submitted comments arguing that “the text and graphic warnings proposed by 

this rule would violate free speech protections guaranteed by the First Amendment of the U.S. 

Constitution” and that, “without substantial changes, the Proposed Rule would violate the 

Administrative Procedure Act (‘APA’) on multiple grounds.” Altria Comments at 1. And the 

Washington Legal Foundation submitted a comment arguing that the Zauderer standard is inapplicable 

because the Rule does not target commercial deception and that, in any event, the Rule failed under 

both the Zauderer and Central Hudson standards. Comment Letter of Washington Legal Foundation at 

2–7, Docket No. FDA-2019-N-3065 (Oct. 15, 2019). 

I. FDA Releases The Qualitative Study Reports And Re-Opens The Docket 

95. During the initial comment period, several manufacturers criticized FDA for failing to 

release key information and data. For example, Reynolds criticized FDA for failing “to release any 

information about its qualitative studies,” which “were critical to the development of the proposed 

warnings.” Reynolds Comments, Executive Summary at 5. Altria echoed these concerns, and also 

noted that “FDA has failed to provide the final data sets from the quantitative studies to allow for 
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replication and verification of the statistical analyses or examination of data quality.” Altria Comments 

at 27–28. 

96. On November 12, 2019, nearly a month after the comment period closed, FDA placed 

additional materials regarding the qualitative studies in the docket. Tobacco Products; Required Warnings 

for Cigarette Packages and Advertisements; Additional Materials; Reopening of the Comment Period, 84 Fed. Reg. 

60,966 (Nov. 12, 2019). Specifically, FDA released four reports regarding “qualitative focus groups 

and interviews” that the Agency used “to test and refine image concepts and obtain feedback on which 

textual statements should be selected for further study.” Id. at 60,967. 

97. FDA failed to provide a coherent explanation about why it had failed to release these 

reports along with the Proposed Rule. FDA acknowledged that it had “used” these reports to 

“inform” the development of the proposed warnings. Id. At the same time, however, FDA said that 

it “did not originally include the [reports] in the docket as FDA did not rely on [them] as part of the 

rulemaking.” Id. 

98. Although these reports spanned nearly 600 pages, FDA gave the public only “15 days 

to allow comment on the additional materials.” Id. 

J. Comments On The Qualitative Study Reports 

99. On November 25, 2019, Reynolds submitted comments on the additional materials. 

See Comment Letter of RAI Services Company, Docket No. FDA-2019-N-3065 (Nov. 25, 2019) 

(attached as Ex. 3). As the comments explained, the additional materials “confirm[ed] what should be 

clear to all objective observers: FDA designed the proposed warnings to evoke negative emotions, 

such as fear, disgust, and distress, and to trumpet the government’s preferred ideological message: 

don’t smoke.” Id. at 1–2. The additional materials also revealed that FDA had notice of—and failed 

to consider—three other constitutional problems. First, FDA “ignored evidence that the proposed 

warnings were confusing and misleading.” Id. at 2. Second, FDA “failed to consider whether the 
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proposed warnings would actually remedy a real-world harm.” Id. And third, FDA “ignored evidence 

that the proposed warnings were broader than reasonably necessary.” Id. 

100. The comments also explained that, “[i]n addition to these problems, FDA’s handling 

of the additional materials violated the Administrative Procedure Act. FDA relied on these materials 

when it developed the proposed rule, which means that the public should have had them during the 

initial comment period.” Id. at 2. Thus, “FDA’s failure to release those materials along with the 

proposed rule deprived the public of a meaningful chance to comment,” and the Agency could not 

“undo that deprivation by reopening the comment period for a mere fifteen days.” Id. at 2–3. 

101. Once again, other manufacturers and interested parties raised similar objections. For 

example, Altria argued that the additional materials “cast yet further doubt on FDA’s claim that the 

proposed graphic health warnings would promote greater public understanding of the negative health 

consequences of cigarette smoking,” and that the “study reports d[id] not resolve APA violations.” 

Comment Letter of Altria Client Services at 4, Docket No. FDA-2019-N-3065 (Nov. 27, 2019). In 

addition, Altria criticized FDA for again “not releas[ing] other critical data underlying the Proposed 

Rule,” which “def[ied] legal requirements and ma[de] it impossible for interested parties to adequately 

evaluate the proposed text or graphics, the process for developing them, or FDA’s claims about its 

research results and decisions.” Id. 

K. FDA’s Final Rule 

102. Despite being advised of the many constitutional and statutory flaws with the 

Proposed Rule, FDA promulgated the final Rule on March 18, 2020. See 85 Fed. Reg. at 15,638–710. 

The Rule made few meaningful changes to the Proposed Rule.  

103. The Rule largely requires the same textual warnings with the same graphic images as 

the Proposed Rule. However, it omits two of the Proposed Rule’s required warnings: the macular 

degeneration warning (with the “Needle in Eyeball” image) and the COPD warning that included the 
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“COPD Diseased Lung” image. The Rule also revised the “Crying Baby” image. It made the “4.00 

lbs.” weight on the scale more pronounced by “increas[ing] the contrast and size of the weight display 

in the image.” 85 Fed. Reg. at 15, 677. Thus, the eleven required warnings under the Rule are: 
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104. In the Rule, FDA noted that it received a comment that its “two quantitative consumer 

research studies were not credible because they did not go through a peer review process.” 85 Fed. 

Reg. 15,661. It responded that its studies had—subsequent to the Proposed Rule—gone through the 

peer review process and that the reviewers were largely positive, providing only minor suggestions “to 

improve the clarity of the study reports.” Id.  

105. Contrary to FDA’s characterization, the peer reviewers raised serious, substantive 

concerns about FDA’s studies. See Final Summary Report: External Letter Peer Review of FDA’s 

Quantitative Consumer Research on Cigarette Health Warnings Required by the Family Smoking 

Prevention and Tobacco Control Act (Nov. 19, 2019), available at https://www.fda.gov/science-

research/peer-review-scientific-information-and-assessments/completed-peer-reviews (“Peer Review 

Report”) (attached as Ex. 7). First, reviewers noted that both quantitative studies lacked an adequate 

theoretical framework. Reviewers commented that both studies required an “overarching conceptual 

framework to bring coherence to the outcomes assessed and interpretation of results.” Id. at 12, 19 

(Reviewer 2). One reviewer noted that the lack of a theoretical framework for the first study, combined 
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with the study’s attempt “to make the case . . . as it presents the results,” makes the study “look[] a little 

like post-hoc rationalization.” Id. at 7 (Reviewer 1); see id. at 5 (“[T]he lack of an appropriate theoretical 

framework to the document means that it is not clear how the nature of the different outcomes being 

addressed relate to each other.”); see also id. at 57 (Reviewer 6) (suggesting a “theoretical expansion on 

some of the constructs measured”). Other reviewers criticized “[t]he lack of an overarching framework” 

in the second study and concluded that FDA’s “explanation is neither based in empirical evidence nor 

theory.” Id. at 23 (Reviewer 2); see id. at 43 (Reviewer 4) (noting “the study needs greater levels of 

conceptual and empirical motivation”) id. at 60 (Reviewer 6) (similar).  

106. Second, reviewers questioned and criticized the measures FDA used to test 

understanding in both studies. Reviewers were concerned that FDA did not use “standard” measures 

in the studies, and failed to demonstrate the validity of its novel measures. Id. at 12, 15, 19, 20 

(Reviewer 2); see id. at 9 (Reviewer 1) (“The problem with the outcome measures is that there is no 

presentation of a theory on why they are important. Of particular concern is the relevance of health 

beliefs.”); id. at 27 (Reviewer 3) (“weak criterion”); id. at 43 (Reviewer 4) (criticizing the measures as 

not being “linked to any specific study or research program,” which makes “it difficult to evaluate 

their utility and validity”). Reviewers were particularly critical of the “primary outcomes” FDA used 

to measure understanding—self-reported learning and new information—and noted the lack of “prior 

research showing the validity and meaningfulness” of those measures to assess understanding. Id. at 

18 (Reviewer 2); see id. at 25 (Reviewer 3) (“I am concerned that the measures deployed . . . are not 

convincing measures of the underlying constructs that the research is targeting.”). As one reviewer 

explained, self-reported learning and newness “do not tap into understanding in any sense of what the 

word understanding ordinarily means conceptually, in ordinary discourse, or in scientific measures of 

comprehension.” Id. at 27–28 (Reviewer 3). Reviewers also found FDA’s decision to differentiate 

between “primary” and “secondary” outcomes in the first study to be “arbitrary.” Id. at 14 (Reviewer 
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2) (“Decisions to treat [credibility measures] as secondary appears even more arbitrary after reading 

Study 2, where all measures are treated equally (i.e., no distinctions are made between primary and 

secondary measures.).”); see id. (concluding that “‘informativeness’ and ‘factuality’ appear to overlap 

with the conceptualization of understanding” and questioning why such “credibility” measures are not 

treated as “primary”); id. at 40 (Reviewer 4) (criticizing FDA for failing to explain its “decision to parse 

outcomes into primary and secondary” and its characterization of “number of health conditions” as a 

secondary outcome).  

107. Third, reviewers criticized FDA for failing to use representative samples (and instead 

using convenience samples with significant asymmetries). Reviewers noted that using a convenience 

sample “brings with it a host of potential biases and limits to the generalizability versus employing a 

representative sample.” Id. at 40 (Reviewer 4); see id. at 38 (concluding “the sampling frame and 

sampling design” is a “key limitation”); id. at 44 (“The sampling frame is a significant weakness for 

this research.”); id. at 45 (describing sampling as a “quite serious” limitation); id. at 48 (Reviewer 5) 

(noting the study’s use of “a convenience sample” was a limitation); see also id. at 28 (Reviewer 3) 

(highlighting the “significant asymmetries in male-female distribution” in the first study); id. at 34 

(noting “the adult sample has a significant asymmetry in age distribution with 35-55 underrepresented” 

in the second study).  Additionally, reviewers were “puzzled why non-smoking adults were studied.” 

Id. at 52 (Reviewer 5); see id. at 57, 60 (Reviewer 6) (seeking an explanation for why FDA included 

non-smokers in the second study, especially when they were not included in the first study, as would 

be expected since “the intended audience is smokers”). 

108. Fourth, reviewers raised a host of other analytical concerns. For example, reviewers 

were concerned FDA’s testing method primed study participants and skewed the results. See id. at 32 

(Reviewer 3) (explaining that FDA asking about beliefs “at baseline distorts the way people process 

the information given in the labels cuing them into the content to be processed”); id. (“In our message 
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work we never ask the key outcome measures at baseline BEFORE the messages to be processed as 

we believe that . . . distorts how content is handled – priming, focusing, differential attention, etc.”); 

id. at 33 (concluding FDA’s process created “the likelihood” that study participants “are reacting to 

the content of the warning label in ways that they would not in the absence of pretest measures of 

negative health consequences”); id. at 60 (Reviewer 6) (“[T]here might be a priming effect of the health 

belief assessment for those participants in the treatment condition.”). Another reviewer expressed a 

similar concern that FDA’s baseline questions turned its analysis into a test of participants’ “memory 

and test taking skills” rather than their “understanding.” Id. at 15 (Reviewer 2). That same reviewer 

was concerned about the “many . . . examples of inconsistent results,” such as the “data for the revised 

statement on erectile dysfunction,” id. at 18, and was concerned about the conclusions FDA drew 

from the data because the revised warnings were ranked “lower” on “factualness” than the Surgeon 

General’s warnings, id. at 23. A different reviewer shared this concern, describing the “[f]acticity” 

results as a “problem with the new warnings in Study 1” and in the second study. Id. at 33 (Reviewer 

3). That reviewer further concluded FDA’s failure to include the believability criterion in the second 

study to be “problematic,” “because these results undermined the legitimacy and utility of the 

warnings.” Id. at 33.  

109. Despite the fundamental flaws identified by the reviewers, FDA made only the most 

minimal effort to address their comments. Indeed, FDA made clear that it would not make substantive 

revisions to the studies. For example, in responding to a suggestion that additional measures be used, 

FDA curtly replied that “Study 1 is complete, and we are unable to include new measures in this 

study.” FDA, Response to External Peer Review of Quantitative Consumer Research on Cigarette 

Health Warnings Required by the Family Smoking Prevention and Tobacco Control Act, at 8 (Feb. 4, 

2020), available at https://www.fda.gov/science-research/peer-review-scientific-information-and-

assessments/completed-peer-reviews. FDA likewise did not add new measures to its second study 

Case 6:20-cv-00176   Document 1   Filed 04/03/20   Page 38 of 52 PageID #:  38



 

– 38 – 

and defended its use of novel measures. Id. at 16. Similarly, FDA did not resolve the problems with 

the studies’ samples, or address any of the other structural defects identified by the reviewers.   

110. Instead, FDA merely “updated the study reports” with “clarifying details,” while 

emphasizing that “none of these updates … changes the results, findings, or conclusions of either 

study.” 85 Fed. Reg. 15,661. For example, FDA added certain citations to scientific literature and 

claimed that the “selection of study variables” was guided by the theories in that literature. See FDA, 

Experimental Study on Warning Statements for Cigarette Graphic Health Warnings: Study 1 Report, 

at 11–12 (Feb. 2020) (“Revised First Quantitative Study Report”); FDA, Experimental Study on 

Warning Statements for Cigarette Graphic Health Warnings: Study 2 Report, at 15–16 (Feb. 2020) 

(“Revised Second Quantitative Study Report”). Because these revised reports were released along with 

the Rule, the public was unable to comment either on the new material included in the reports, or on 

FDA’s failure to address the reviewers’ criticisms.  

111. Notably, FDA was forced to clarify the report accompanying its second quantitative 

study in a way that highlighted that the revised warnings were perceived as less factual relative to the 

control condition. Compare Revised Second Quantitative Study Report, at ES-4 (“[H]alf of the cigarette 

health warnings (8 of 16) were rated as lower on Perceived Factualness relative to the control 

condition, [and] the other half of the half of the cigarette health warnings were rated similar on 

Perceived Factualness relative to the control condition.”), with Second Quantitative Study Report at 

4(5) (“[H]alf of the cigarette health warnings (8 of 16) were rated as higher on Factualness by more 

participants relative to the control condition.”). 

112. FDA also released a Final Regulatory Impact Analysis. FDA, Final Regulatory Impact 

Analysis, Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, Docket 

No. FDA-2019-N-3065 (2020). It largely tracked the preliminary regulatory impact analysis; in 

particular, FDA continued to make no effort to quantify the rule’s benefits, opting instead to rely on 
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a speculative “break-even analysis.” FDA also continued to estimate that the rule’s costs would be 

approximately $1.6 billion. Id. at 7.  

L. The Rule and the Tobacco Control Act’s Graphic-Warnings Requirement Will 
Impose Concrete And Particularized Harm On Plaintiffs 

113. The Rule and the Act’s graphic-warnings requirement will directly cause at least four 

forms of concrete injury to Plaintiffs. 

114. First, Plaintiffs will be severely injured by the placement of the new graphic warnings 

on their packages and advertising, since the warnings violate their rights under the First Amendment 

to the United States Constitution, the APA, and the Tobacco Control Act. 

115. Second, the warnings undermine the manufacturer Plaintiffs’ ability to compete with 

other cigarette manufacturers. The cigarette industry is highly competitive. Overall use is declining, 

and the manufacturer Plaintiffs compete heavily against one another, as well as against other 

manufacturers, for market share. In addition, cigarette packages and advertising are two of the primary 

means by which the manufacturer Plaintiffs engage in such inter-brand competition. By severely 

undermining the manufacturer Plaintiffs’ ability to communicate their truthful messages to adult 

cigarette consumers through packages and advertising, the Rule and the Act’s graphic-warnings 

requirement undermine these Plaintiffs’ ability to convince adult consumers currently choosing their 

competitors’ brands to switch. 

116. Third, the warnings will cause Plaintiffs Neocom, Inc., Rangila Enterprises Inc., 

Rangila LLC, Sahil Ismail, Inc., and Is Like You Inc. (the “retailer Plaintiffs”) to lose business from 

smokers, non-smokers, or both. The retailer Plaintiffs currently display cigarette packages and 

advertising in their convenience stores. After the Rule takes effect, however, those packages and 

advertising will necessarily contain grotesque images that are designed to frighten, shock, and disgust 

people who look at them, including smokers and non-smokers. If the retailer Plaintiffs continue to 

display cigarette packages and advertising, non-smokers will be more likely to shop in stores that do not 
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display those packages and advertising, and thus do not contain these offensive images. Customers who 

continue to shop at their stores will be less likely to purchase certain non-cigarette items, such as food 

items that are displayed at the counter within view of the graphic cigarette packages and advertising. If 

the retailer Plaintiffs stop displaying cigarette packages and advertising, smokers will be more likely to 

shop in stores that do display those packages and advertising. Either way, the retailer Plaintiffs are likely 

to suffer financial harm. 

117. Fourth, to comply with the Rule on its effective date of June 18, 2021, the manufacturer 

Plaintiffs will need to undertake costly and extensive compliance efforts that necessarily must begin 

well before the effective date. For example, Reynolds and Santa Fe have taken or plan to take the 

following steps: 

a. Reynolds and Santa Fe would be forced to modify approximately 390 

individual package designs. 

b. The Rule requires that all eleven warnings be “randomly displayed in each 12-

month period, in as equal a number of times as is possible on each brand of 

the product and be randomly distributed in all areas of the United States in 

which the product is marketed.” 85 Fed. Reg. at 15,709 (codified at 21 C.F.R. 

§ 1141.10(g)(1)). Reynolds and Santa Fe employees have already spent more 

than 1,000 hours working with suppliers to overhaul the current printing 

process to comply with this requirement. 

c. Reynolds and Santa Fe will need to purchase approximately 6,000 printing 

cylinder bases and additional tools to print the redesigned packages. Reynolds 

and Santa Fe will then need to have the cylinders engraved so they can be used 

to apply the ink on the new cigarette packages. Id. The costs of the cylinders, 

tools, and engraving is expected to exceed $15 million. The work to engrave 
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the cylinders will take several months and must begin within six months after 

the Rule is published.    

d. Reynolds and Santa Fe will need to hire a graphics design firm to design the 

new labeling. This design work will cost at least $1 million and take several 

months, and approximately 3,000 hours of employee and supplier time, to 

complete. 

e. Reynolds and Santa Fe will need to begin the internal approval process for the 

new package designs. The approval process will be extensive given the nature 

of the label changes and the number of individual designs. Numerous 

departments—including Consumer Marketing, Consumer Relations, Legal, 

Manufacturing, Operations, Procurement, and Trade Marketing—will need to 

review and approve approximately 390 individual designs. Reynolds and Santa 

Fe anticipate that this approval process will take several months, and 300 hours 

of employee time, to complete.  

f. The Rule also requires revised warnings to appear in advertising. Reynolds and 

Santa Fe will thus need to modify existing brand advertising that appears on 

their websites and retail point-of-sale advertising. Collectively, Reynolds and 

Santa Fe will need to redesign, print, and replace point-of-sale advertising at 

approximately 200,000 retailers. Redesigning the advertising and implementing 

the new advertisements online and in stores will cost approximately $10 

million and involve thousands of hours of employee and supplier time. 

g. In anticipation of the Rule becoming effective, Reynolds and Santa Fe will 

need to begin manufacturing cigarettes in compliant packaging beginning at 

least three months prior to the Rule’s effective date. If the Rule is then 
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invalidated, Reynolds and Santa Fe will be unable to lawfully sell those 

cigarettes because they will not carry the correct FDA-mandated warnings and 

be considered “misbranded under the Act. This will cost Reynolds and Santa 

Fe over $200 million. 

h. All these time estimates are based on normal business operations. The full 

extent of the coronavirus’s impact on business operations is currently unclear. 

Based on current interruptions in the normal work environment, however, the 

time estimates for Reynolds and Santa Fe will likely need to be increased, 

perhaps by 10 to 20 percent.  

118. ITG Brands will similarly have to undertake costly and extensive compliance efforts 

that necessarily must begin well before the effective date of June 18, 2021. For example, ITG Brands 

has taken or plans to take the following steps: 

a. ITG Brands would be forced to modify approximately 121 individual package 

designs. 

b. ITG Brands will need to purchase between 263 and 976 printing cylinder bases 

and additional tools to print the redesigned packages. ITG Brands will then 

need to have the cylinders engraved so they can be used to apply the ink on 

the new cigarette packages. The costs of the cylinders, tools, and engraving is 

expected to be between $2.9 and $3.8 million. The work to engrave the 

cylinders will take several months and must begin within twelve months after 

the Rule is published. 

c. ITG Brands will need to hire a graphics design firm to design the new labeling. 

This design work will cost at least $945,000 and take several months, and 

approximately 5,000 hours of employee and supplier time, to complete. 
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d. ITG Brands will need to begin the internal approval process for the new 

package designs. The approval process will be extensive given the nature of 

the label changes and the number of individual designs. Numerous 

departments—including Consumer Marketing, Consumer Relations, Legal, 

Manufacturing, Operations, Procurement, and Trade Marketing—will need to 

review and approve approximately 121 individual designs. ITG Brands 

anticipates that this approval process will take several months, and 10,000 

hours of employee time, to complete. 

e. The Rule also requires revised warnings to appear in advertising. ITG Brands 

will thus need to modify existing brand advertising that appears on their 

websites and retail point-of-sale advertising. Collectively, ITG Brands will need 

to redesign, print, and replace point-of-sale advertising at approximately 

102,000 retailers. Redesigning the advertising and implementing the new 

advertisements online and in stores will cost approximately $945,000 and 

involve approximately 182 hours of employee and supplier time. 

f. In anticipation of the Rule becoming effective, ITG Brands will need to begin 

manufacturing cigarettes in compliant packaging beginning at least three 

months prior to the Rule’s effective date. If the Rule is then invalidated, ITG 

Brands will be unable to lawfully sell those cigarettes because they will not 

carry the correct FDA-mandated warnings and be considered “misbranded” 

under the Act. This will cost ITG Brands over $61.7 million. 

119. Likewise, Liggett will have to undertake costly and extensive compliance efforts that 

necessarily must begin well before the effective date of June 18, 2021. For example, Liggett has taken 

or plans to take the following steps: 
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a. Liggett manufactures approximately 100 separate cigarette styles, each 

packaged into a pack and carton. To accommodate the Rule’s new warnings,  

Liggett will therefore need to modify approximately 200 pack and carton 

packaging designs.   

b. Liggett will also be required to purchase an additional 565 printing cylinder 

bases to accommodate printing of the new warnings. The estimated total cost 

of these purchases is over $672,000. This is in addition to the 346 cylinders 

Liggett has already purchased in anticipation of the Rule, at a total cost of 

$1,476,000. Liggett will also need to have these cylinders engraved. Liggett 

anticipates that engraving the necessary 911 cylinders will cost over $1,066,000. 

c. Liggett will need to work with its outside design agency to develop the new 

pack and carton designs.  Liggett will also be required to solicit comments from 

many of its private-label customers, who may require additional changes to the 

packaging. This design work is currently estimated to cost over $425,000 and 

will demand over 2,000 employee and agency hours. This is in addition to the 

$270,382 Liggett has already incurred to achieve compliance. In total, the Rule 

will cost Liggett over $650,000 in package design expenses. 

d. Given the nature of the packaging changes and the number of individual 

designs, Liggett will need to put in place an extensive internal review and 

approval process. Numerous departments—including Marketing, Sales, 

Manufacturing, Legal, Purchasing, as well as senior executive management—

will need to be involved in the review and approval process.  Liggett estimates 

that under ideal circumstances this review process will consume significant 

employee time and resources and will require over 1,700 hours.  
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e. Liggett will need to redesign, print, and replace all point-of-sale 

communications at each of approximately 35,000 retailers. New warning-

compliant advertising will need to be designed, printed, and installed 

(removing non-compliant advertising in the process) for point of sale.  Liggett 

expects that the cost of updating its website will total $45,000 and require at 

least 150 employee hours. In total, the design and replacement of all marketing 

platforms is estimated to take Liggett’s 110 sales representatives at least 90 

business days to remove all point-of-sale communications. Liggett anticipates 

point-of-sale materials will cost approximately $800,000 to produce, deliver, 

and store. 

f. In addition to the foregoing costs, Liggett will need to spend thousands of 

person-hours on coordinating the tasks between now and the 2021 deadline. 

Based on its best estimates of normal business operations, Liggett will incur 

between $4.5 and $5 million in costs to comply with the Rule, not counting 

millions of dollars in anticipated inventory write-offs. Due to the restrictions 

and uncertainty caused by the coronavirus, there will likely be substantial 

disruptions and complications that will increase Liggett’s estimated costs and 

delay each step described above.  

120. The retailer Plaintiffs may incur costs to alter the manner in which cigarette packs and 

cartons are displayed to their customers.  

121. Plaintiffs fear that, if they do not conform their behavior to the requirements of the 

Rule, FDA will seize their products. See 21 U.S.C. § 334(g). FDA has not disavowed an intention to 

enforce the Rule. 
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CLAIM I 

The Rule Violates The First Amendment 

122. Plaintiffs incorporate and re-allege the preceding paragraphs here. 

123. The Rule violates the First Amendment, and each of the warnings—taking into 

account factors such as their images, text, size, and placement—is unlawful. 

124. The Rule’s warnings compel Plaintiffs to express the government’s anti-smoking 

message, and are therefore subject to strict scrutiny. 

125. The warnings do not substantially advance a compelling governmental interest. 

Indeed, the warnings are unlikely to have any material impact on the public’s smoking behavior or 

beliefs. 

126. The warnings are not narrowly tailored to achieve the government’s asserted interest. 

The warnings are extremely burdensome: compelling Plaintiffs to use large portions of cigarette 

packages and advertising to disseminate the government’s emotionally-charged anti-smoking message. 

And the government has numerous alternatives that would impose lesser burdens on Plaintiffs’ speech 

but would be at least as effective as graphic warnings. 

127. The warnings are not subject to the standard of scrutiny set forth in Zauderer v. Office of 

Disciplinary Counsel, 471 U.S. 626 (1985), because they are not “reasonably related to the State’s interest 

in preventing deception of consumers,” and do not convey “purely factual and uncontroversial 

information.” Zauderer, 471 U.S. at 651. 

128. Even if the warnings were subject to the Zauderer standard, however, they would still 

violate the First Amendment. 

129. The warnings do not advance any substantial governmental interest, for the same 

reasons they do not advance any compelling governmental interest. 

130. The warnings are “unjustified” because they will not remedy a real-world harm. Id. 
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131. The warnings are also “unduly burdensome” because, despite having few if any 

benefits, they compel Plaintiffs to disseminate the government’s anti-smoking message even though 

the government has many less-restrictive alternatives for achieving its objectives. Id. The burdens are 

especially pronounced in light of the many restrictions on cigarette manufacturers’ speech. 

132. The warnings are not subject to the standard of scrutiny set out in Central Hudson Gas 

& Electric Corp. v. Public Service Commission, 447 U.S. 557 (1980), and would not satisfy that standard of 

scrutiny in any event. 

133. Plaintiffs therefore seek the entry of a judgment declaring the Rule unconstitutional, 

setting it aside, and preliminarily and permanently enjoining Defendants from enforcing it. 

CLAIM II 

The Tobacco Control Act’s Graphic-Warnings Requirement Violates The First Amendment 

134. Plaintiffs incorporate and re-allege the preceding paragraphs here. 

135. The Tobacco Control Act requires FDA to issue a graphic-warnings rule.  

136. FDA has now issued two graphic-warnings rules, and both violated the First 

Amendment. This is because the Act itself directs FDA to “issue regulations that require color 

graphics depicting the negative health consequences of smoking.” 15 U.S.C. § 1333(d)[1]. And the Act 

itself requires that the warnings occupy the top 50% of the front and back of cigarette packages and 

the top 20% of cigarette advertising. Id. § 1333(a)(2), (b)(2). The whole point of those requirements is 

to shock the viewer and convey the government’s anti-smoking message. 

137. Accordingly, any graphic-warnings rule issued pursuant to the Act will necessarily 

suffer from the same constitutional problems as the current Rule. As a result, “no set of circumstances 

exists under which the [Act’s graphic-warnings requirement] would be valid.” United States v. Salerno, 

481 U.S. 739, 745 (1987). 
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138. Plaintiffs therefore seek the entry of a judgment declaring the Act’s requirement 

unconstitutional, and permanently enjoining Defendants from enforcing it. 

CLAIM III 

FDA Acted Arbitrarily And Capriciously In Violation Of 5 U.S.C. § 706(2)(A) 

139. Plaintiffs incorporate and re-allege the preceding paragraphs here. 

140. In promulgating the Rule, FDA acted arbitrarily and capriciously by relying on 

unreliable analyses and studies, failing to support its findings with substantial evidence, ignoring 

contrary evidence, failing to consider reasonable alternatives, performing an insufficient cost-benefit 

analysis, failing to make changes in response to important criticisms from peer reviewers, and failing 

to address significant comments. 

141. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(A), 

and preliminarily and permanently enjoining FDA from enforcing it. 

CLAIM IV 

FDA Failed To Provide Meaningful Notice Under 5 U.S.C. § 553(b)(3) 

142. Plaintiffs incorporate and re-allege the preceding paragraphs here. 

143. In promulgating the Rule, FDA failed to provide the public with meaningful notice as 

required under 5 U.S.C. § 553(b)(3), by failing to disclose key data and information underlying the 

Rule. 

144. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(D), 

and preliminarily and permanently enjoining FDA from enforcing it. 

CLAIM V 

FDA Failed To Provide A Meaningful Opportunity To Comment Under 5 U.S.C. § 553(c) 

145. Plaintiffs incorporate and re-allege the preceding paragraphs here. 
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146. In promulgating the Rule, FDA failed to give the public a meaningful opportunity to 

comment as required under 5 U.S.C. § 553(c). FDA disclosed nearly 600 pages of key data and 

information after the comment period had closed, even though that information was available at the 

time the Notice of Proposed Rulemaking was published. After releasing the additional data and 

information, FDA gave the public only fifteen additional days to comment. 

147. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(D), 

and preliminarily and permanently enjoining FDA from enforcing it. 

CLAIM VI 

The Rule Violates The Tobacco Control Act 

148. Plaintiffs incorporate and re-allege the preceding paragraphs here. 

149. In promulgating the Rule, FDA violated the Tobacco Control Act by changing the 

language of the Act’s textual warnings, as well as the total number of warnings, without authority. 

150. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(C), and 

preliminarily and permanently enjoining FDA from enforcing it. 

CLAIM VII 

The Effective Dates For The New Textual Warnings And The Related Requirements Do 
Not Take Effect Until Fifteen Months After FDA Issues A Legally Valid Rule 

151. Plaintiffs incorporate and re-allege the preceding paragraphs here. 

152. As explained above, see supra ¶ 47, the Act provides for a single effective date for the 

graphic-warnings rule, the new textual warnings, and the related requirements: specifically, “15 months 

after the issuance of [the graphic-warnings rule].” Pub. L. No. 111-31, § 201(b) (setting the effective 

date for the amendments to 15 U.S.C. § 1333); id. § 103(q)(5) (using identical text to set the effective 

date for the related requirements in 21 U.S.C. § 387c(a)(2)); id. § 301 (using identical text to set the 

effective date for the related requirement in 21 U.S.C. § 387t(a)). 
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153. Congress’s use of a single implementation date for the graphic-warnings rule, the new 

textual warnings, and the related requirements demonstrates an intent that manufacturers not be 

subjected to multiple, costly overhauls of their packages and advertising. In light of this intent, the Act 

must be read to tie the effective dates of all cigarette packages and advertising changes to the 

“issuance” of a graphic-warnings rule that is constitutionally, statutorily, and procedurally valid. Any 

contrary reading would frustrate the congressional intent reflected in the Act and create the anomaly 

that an invalid Rule would have substantial and detrimental legal effect. 

154. Plaintiffs therefore seek a declaration that the new textual warnings and the related 

requirements cannot take effect until FDA issues a legally valid Rule. 

REQUEST FOR RELIEF 

Plaintiffs request that this Court grant the following relief: 

(A) enter a judgment declaring that the Rule violates the First Amendment to the United 
States Constitution and setting aside the Rule in its entirety; 

(B) enter a judgment declaring that the Tobacco Control Act’s graphic-warnings 
requirement violates the First Amendment to the United States Constitution; 

(C) enter a judgment declaring that the Rule violates the APA and setting aside the Rule 
in its entirety; 

(D) enter a judgment declaring that the Rule violates the Tobacco Control Act and setting 
aside the Rule in its entirety; 

(E) enter a preliminary injunction enjoining Defendants from enforcing the Rule and 
postponing its effective date until fifteen months after Plaintiffs’ claims are resolved 
on the merits; 

(F) enter a permanent injunction enjoining Defendants from enforcing the Rule and the 
Tobacco Control Act’s graphic-warnings requirement, as well as enjoining the new 
textual warnings and the related requirements until fifteen months after FDA issues a 
legally valid rule; and 

(G) grant Plaintiffs such additional or different relief as the Court deems just and proper, 
including an award of reasonable attorneys’ fees and the costs of this action. 
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DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Food and Drug Administration 

21 CFR Part 1141 

[Docket No. FDA–2019–N–3065] 

RIN 0910–AI39 

Tobacco Products; Required Warnings 
for Cigarette Packages and 
Advertisements 

AGENCY: Food and Drug Administration, 
HHS. 

ACTION: Proposed rule. 

SUMMARY: The Food and Drug 
Administration (FDA, the Agency, or 
we) is issuing a proposed rule to 
establish new required cigarette health 
warnings for cigarette packages and 
advertisements. The proposed rule 
would implement a provision of the 
Family Smoking Prevention and 
Tobacco Control Act (Tobacco Control 
Act) that requires FDA to issue 
regulations requiring color graphics 
depicting the negative health 
consequences of smoking to accompany 
new textual warning statements. The 
Tobacco Control Act amends the 
Federal Cigarette Labeling and 
Advertising Act (FCLAA) of 1965 to 
require each cigarette package and 
advertisement to bear one of the new 
required warnings. This proposed rule, 
once finalized, would specify the color 
graphics that must accompany the new 
textual warning statements. FDA is 
proposing to take this action to promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

DATES: Submit either electronic or 
written comments on the proposed rule 
by October 15, 2019. Submit comments 
on information collection issues under 
the Paperwork Reduction Act of 1995 by 
September 16, 2019. 

ADDRESSES: You may submit comments 
as follows. Please note that late, 
untimely filed comments will not be 
considered. Electronic comments must 
be submitted on or before October 15, 
2019. The https://www.regulations.gov 
electronic filing system will accept 
comments until 11:59 p.m. Eastern Time 
at the end of October 15, 2019. 
Comments received by mail/hand 
delivery/courier (for written/paper 
submissions) will be considered timely 
if they are postmarked or the delivery 
service acceptance receipt is on or 
before that date. 

Electronic Submissions 

Submit electronic comments in the 
following way: 

• Federal eRulemaking Portal: 
https://www.regulations.gov. Follow the 
instructions for submitting comments. 
Comments submitted electronically, 
including attachments, to https://
www.regulations.gov will be posted to 
the docket unchanged. Because your 
comment will be made public, you are 
solely responsible for ensuring that your 
comment does not include any 
confidential information that you or a 
third party may not wish to be posted, 
such as medical information, your or 
anyone else’s Social Security number, or 
confidential business information, such 
as a manufacturing process. Please note 
that if you include your name, contact 
information, or other information that 
identifies you in the body of your 
comments, that information will be 
posted on https://www.regulations.gov. 

• If you want to submit a comment 
with confidential information that you 
do not wish to be made available to the 
public submit the comment as a written/ 
paper submission and in the manner 
detailed (see ‘‘Written/Paper 
Submissions’’ and ‘‘Instructions.’’) 

Written/Paper Submissions 

Submit written/paper submissions as 
follows: 

• Mail/Hand Delivery/Courier (for 
written/paper submissions): Dockets 
Management Staff (HFA–305), Food and 
Drug Administration, 5630 Fishers 
Lane, Rm. 1061, Rockville, MD 20852. 

• For written/paper comments 
submitted to the Dockets Management 
Staff, FDA will post your comment, as 
well as any attachments, except for 
information submitted, marked and 
identified, as confidential, if submitted 
as detailed in ‘‘Instructions.’’ 

Instructions: All submissions received 
must include the Docket No. FDA– 
2019–N–3065 for ‘‘Tobacco Products; 
Required Warnings for Cigarette 
Packages and Advertisements.’’ 
Received comments, those filed in a 
timely manner (see ADDRESSES), will be 
placed in the docket and, except for 
those submitted as ‘‘Confidential 
Submissions,’’ publicly viewable at 
https://www.regulations.gov or at the 
Dockets Management Staff between 9 
a.m. and 4 p.m., Monday through 
Friday. 

• Confidential Submissions—To 
submit a comment with confidential 
information that you do not wish to be 
made publicly available, submit your 
comments only as a written/paper 
submission. You should submit two 
copies total. One copy will include the 

information you claim to be confidential 
with a heading or cover note that states 
‘‘THIS DOCUMENT CONTAINS 
CONFIDENTIAL INFORMATION.’’ The 
Agency will review this copy, including 
the claimed confidential information, in 
its consideration of comments. The 
second copy, which will have the 
claimed confidential information 
redacted/blacked out, will be available 
for public viewing and posted on 
https://www.regulations.gov. Submit 
both copies to the Dockets Management 
Staff. If you do not wish your name and 
contact information to be made publicly 
available, you can provide this 
information on the cover sheet and not 
in the body of your comments and you 
must identify this information as 
‘‘confidential.’’ Any information marked 
as ‘‘confidential’’ will not be disclosed 
except in accordance with 21 CFR 10.20 
and other applicable disclosure law. For 
more information about FDA’s posting 
of comments to public dockets, see 80 
FR 56469, September 18, 2015, or access 
the information at: http://www.gpo.gov/ 
fdsys/pkg/FR-2015-9-18/pdf/2015- 
23389.pdf. 

Docket: For access to the docket to 
read background documents or the 
electronic and written/paper comments 
received, go to https://
www.regulations.gov and insert the 
docket number, found in brackets in the 
heading of this document, into the 
‘‘Search’’ box and follow the prompts 
and/or go to the Dockets Management 
Staff, 5630 Fishers Lane, Rm. 1061, 
Rockville, MD 20852. 

Submit comments on information 
collection issues under the Paperwork 
Reduction Act of 1995 to the Office of 
Management and Budget (OMB) in the 
following ways: 

• Fax to the Office of Information and 
Regulatory Affairs, OMB, Attn: FDA 
Desk Officer, FAX: 202–395–7285, or 
email to oira_submission@omb.eop.gov. 
All comments should be identified with 
the title, ‘‘Tobacco Products; Required 
Warnings for Cigarette Packages and 
Advertisements.’’ 

FOR FURTHER INFORMATION CONTACT: 
Courtney Smith or Daniel Gittleson, 
Office of Regulations, Center for 
Tobacco Products, Food and Drug 
Administration, Document Control 
Center, Bldg. 71, Rm. G335, 10903 New 
Hampshire Ave., Silver Spring, MD 
20993–0002, 877–287–1373, email: 
AskCTPRegulations@fda.hhs.gov. 

With regard to the information 
collection: Amber Sanford, Office of 
Operations, Food and Drug 
Administration, Three White Flint 
North 10A–12M, 11601 Landsdown St., 
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North Bethesda, MD 20852, PRAStaff@
fda.hhs.gov. 
SUPPLEMENTARY INFORMATION: 

Table of Contents 

I. Executive Summary 
A. Purpose of the Proposed Rule 
B. Summary of the Major Provisions of the 

Proposed Rule 
C. Legal Authority 
D. Costs, Benefits, and Informational 

Effects 
Table of Abbreviations/Commonly Used 

Acronyms in This Document 
II. Background 

A. Need for the Regulation 
B. History of the Rulemaking 
C. Incorporation by Reference 

III. Legal Authority 
IV. Cigarette Use in the United States and the 

Resulting Health Consequences 
A. Smoking Prevalence and Initiation in 

the United States 
B. Negative Health Consequences of 

Smoking 
V. Data Concerning Cigarette Health 

Warnings 
A. The Current 1984 Surgeon General’s 

Warnings Are Inadequate 
B. Cigarette Health Warnings That Are 

Noticeable, Lead to Learning, and 
Increase Knowledge Will Promote Public 
Understanding About the Negative 
Health Consequences of Smoking 

VI. FDA’s Process for Developing and Testing 
the Proposed Cigarette Health Warnings 

A. Review of the Negative Health 
Consequences of Cigarette Smoking 

B. Developing Revised Textual Warning 
Statements 

C. FDA’s Consumer Research Study on 
Revised Textual Warning Statements 

D. Developing and Testing Images 
Depicting the Negative Health 
Consequences of Smoking To 
Accompany the Textual Warning 
Statements 

E. FDA’s Consumer Research Study on 
New Cigarette Health Warnings 

VII. FDA’s Proposed Required Warnings 
A. FDA’s Proposed Required Warnings 

VIII. First Amendment Considerations 
IX. Description of the Proposed Rule 

A. General Provisions (Proposed Subpart 
A) 

B. Required Warnings for Cigarette 
Packages and Advertisements (Proposed 
§ 1141.10) 

C. Misbranding of Cigarettes (Proposed 
§ 1141.12) 

X. Proposed Effective Dates 
XI. Severability and Other Considerations 
XII. Preliminary Economic Analysis of 

Impacts 
XIII. Analysis of Environmental Impact 
XIV. Paperwork Reduction Act of 1995 
XV. Federalism 
XVI. Consultation and Coordination With 

Indian Tribal Governments 
XVII. References 

I. Executive Summary 

A. Purpose of the Proposed Rule 
This proposed rule would establish 

new required cigarette health warnings 

for cigarette packages and 
advertisements. These new cigarette 
health warnings would consist of 
textual warning statements 
accompanied by color graphics 
depicting the negative health 
consequences of cigarette smoking. The 
new cigarette health warnings, once 
finalized, would appear prominently on 
cigarette packages and in cigarette 
advertisements, occupying the top 50 
percent of the area of the front and rear 
panels of cigarette packages and at least 
20 percent of the area at the top of 
cigarette advertisements. 

Cigarette smoking remains the leading 
cause of preventable disease and death 
in the United States and is responsible 
for more than 480,000 deaths per year. 
Smoking causes more deaths each year 
than human immunodeficiency virus, 
illegal drug use, alcohol use, motor 
vehicle injuries, and firearm-related 
incidents combined. In developing this 
proposed rule, FDA determined that the 
public holds misperceptions about the 
health risks caused by smoking and that 
warning statements focused on less- 
known health consequences of smoking 
paired with concordant color graphics 
would promote greater public 
understanding of the risks associated 
with cigarette smoking, especially given 
that the existing Surgeon General’s 
warnings currently used in the United 
States have been shown to go unnoticed 
and be ‘‘invisible.’’ For the reasons 
discussed in the preamble to this 
proposed rule, FDA has determined that 
the proposed new cigarette health 
warnings will advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

B. Summary of the Major Provisions of 
the Proposed Rule 

This proposed rule would establish 
new required warnings to appear on 
cigarette packages and in cigarette 
advertisements. The proposed rule 
would implement a provision of the 
Tobacco Control Act that requires FDA 
to issue regulations requiring color 
graphics depicting the negative health 
consequences of smoking to accompany 
new textual warning statements. The 
Tobacco Control Act amends the 
FCLAA to require each cigarette package 
and advertisement to bear one of the 
new required warnings. These new 
cigarette health warnings would consist 
of textual warning statements 
accompanied by color graphics, in the 
form of concordant photorealistic 
images, depicting the negative health 
consequences of cigarette smoking. As 
required under the FCLAA, the new 

cigarette health warnings, once 
finalized, would appear prominently on 
cigarette packages and in cigarette 
advertisements, occupying the top 50 
percent of the area of the front and rear 
panels of cigarette packages and at least 
20 percent of the area at the top of 
cigarette advertisements. 

In addition, as required under the 
FCLAA, the proposed rule would 
establish marketing requirements that 
would include the random display and 
distribution of the required warnings for 
cigarette packages and quarterly 
rotations of the required warnings for 
cigarette advertisements. A tobacco 
product manufacturer, distributor, or 
retailer would be required to submit a 
plan for the random and equal display 
and distribution of the required 
warnings on packages and the quarterly 
rotation in advertisements for approval 
by FDA. In addition, the proposed rule 
would require each tobacco product 
manufacturer required to randomly and 
equally display and distribute warnings 
on packaging or quarterly rotate 
warnings on advertisements in 
accordance with an FDA-approved plan, 
to maintain a copy of the FDA-approved 
plan, and to make the plan available for 
inspection and copying by officers and 
employees of FDA. 

FDA developed the new cigarette 
health warnings included in this 
proposed rule through a science-based, 
iterative research process. The proposed 
warnings are intended to promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

C. Legal Authority 
This proposed rule is being issued in 

accordance with sections 201 and 202 of 
the Tobacco Control Act (Pub. L. 111– 
31), which amend section 4 of the 
FCLAA (15 U.S.C. 1333). This proposed 
rule is also being issued based upon 
FDA’s authorities related to misbranded 
tobacco products under sections 903 (21 
U.S.C. 387c); FDA’s authorities related 
to records and reports under section 909 
(21 U.S.C. 387i); and FDA’s rulemaking 
and inspection authorities under 
sections 701 (21 U.S.C. 371), 704 (21 
U.S.C. 374), and 905(g) (21 U.S.C. 
387e(g)) of the Federal Food, Drug, and 
Cosmetic Act (FD&C Act). 

D. Costs, Benefits, and Informational 
Effects 

The proposed new cigarette health 
warnings would promote greater public 
understanding of the negative health 
consequences of cigarette smoking by 
presenting information about the health 
risks of smoking to smokers and 
nonsmokers in a format that helps 
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people better understand these 
consequences. Despite the informational 
effects of this proposed rule, there is a 
high level of uncertainty around 
quantitative economic benefits at this 
time, so we describe them qualitatively. 
The cost of this proposed rule consists 
of initial and recurring labeling costs 
associated with changing cigarette labels 
to accommodate the new cigarette 
health warnings, design and operation 
costs associated with the random and 
equal display and distribution of 
required cigarette health warnings for 
cigarette packages and quarterly 
rotations of the required warnings for 
cigarette advertisements, advertising- 
related costs, and costs associated with 
government administration and 
enforcement of the rule. We estimate 
that, at the mean, the present value of 
the costs of this proposed rule is about 
$1.6 billion using a three percent 
discount rate and roughly $1.2 billion 
using a seven percent discount rate 
(2018$). If the information provided by 
the cigarette health warning on each 
cigarette package was valued at about 
$0.01 (for every pack sold annually 
nationwide), then the benefits that 
would be generated by the proposed 
rule would equal or exceed the 
estimated annual costs. 

TABLE OF ABBREVIATIONS/COMMONLY 
USED ACRONYMS IN THIS DOCUMENT 

Abbreviation/ 
acronym What it means 

CDC ............... Centers for Disease Control 
and Prevention. 

COPD ............. Chronic Obstructive Pul-
monary Disease. 

D.C. Cir .......... United States Court of Ap-
peals for the District of 
Columbia Circuit. 

EO .................. Executive Order. 
EPA ................ Environmental Protection 

Agency. 
FCLAA ........... Federal Cigarette Labeling 

and Advertising Act. 
FD&C Act ....... Federal Food, Drug, and 

Cosmetic Act. 
FDA ................ Food and Drug Administra-

tion. 
FTC ................ Federal Trade Commission. 
IOM ................ Institute of Medicine. 
ITC–4 ............. International Tobacco Con-

trol Four Country Survey. 
NARA ............. National Archives and 

Records Administration. 
OFR ............... Office of the Federal Reg-

ister. 
OMB ............... Office of Management and 

Budget. 
PAD ................ Peripheral arterial disease. 
PDF ................ Portable document format. 
PVD ................ Peripheral vascular disease. 
SES ................ Socioeconomic status. 
SIDS ............... Sudden infant death syn-

drome. 

TABLE OF ABBREVIATIONS/COMMONLY 
USED ACRONYMS IN THIS DOCU-
MENT—Continued 

Abbreviation/ 
acronym What it means 

TCA state-
ments.

Textual warning statements 
specified in section 4(1) of 
the FCLAA. 

TTB ................ Alcohol and Tobacco Tax 
and Trade Bureau. 

WHO .............. World Health Organization. 

II. Background 

A. Need for the Regulation 

To help inform consumers of the 
potential hazards of cigarette smoking, 
Congress passed the FCLAA that 
required that a printed text-only 
warning appear on cigarette packages 
(Pub. L. 89–92). The 1965 warning 
requirement was modified by later 
amendments to the FCLAA, including 
the Comprehensive Smoking Education 
Act of 1984 (Pub. L. 98–474), which 
extended the warning requirement to 
cigarette advertising and updated the 
one warning to four warnings, 
frequently referred to as the Surgeon 
General’s warnings. 

The FCLAA has required the 
inclusion of text-only warnings on 
cigarette packages and in cigarette 
advertisements for many years. As 
discussed in detail in section V.A, there 
is considerable evidence that the 
Surgeon General’s warnings go largely 
unnoticed and unconsidered by both 
smokers and nonsmokers. These 
warnings, which have not changed in 
nearly 35 years, have been described as 
‘‘invisible’’ (Ref. 1) and fail to convey 
relevant information in an effective way 
(Ref. 2 at p. 291). The Surgeon General’s 
warnings also do not include any color 
graphics. 

In 2009, in enacting the Tobacco 
Control Act, Congress further amended 
the FCLAA and directed FDA to issue 
new cigarette health warnings that 
would include a graphic component 
depicting the negative health 
consequences of smoking to accompany 
the new textual warnings (section 201 of 
the Tobacco Control Act). In enacting 
this legislation, Congress also provided 
that FDA may adjust the warnings if 
FDA found that such a change would 
promote greater public understanding of 
the risks associated with the use of 
tobacco products (section 202 of the 
Tobacco Control Act). 

Approximately 34.3 million U.S. 
adults smoke cigarettes (defined as 
smoking at least 100 cigarettes during 
their lifetime and now smoking 
cigarettes every day or some days) and 

nearly 1.4 million U.S. youth (aged 12– 
17 years) smoke cigarettes (defined as 
past 30-day use) (Refs. 5 and 6). Results 
from the 2017 National Survey on Drug 
Use and Health demonstrate that, on 
average, each day in the United States, 
about 2,000 youth under age 18 smoke 
their first cigarette, and 320 youth 
become daily cigarette smokers (Ref. 7). 

The health risks associated with 
cigarette smoking are significant. 
Cigarette smoking is the leading cause of 
preventable disease and death in the 
United States and is responsible for 
more than 480,000 deaths per year (Ref. 
8). Smoking causes more deaths each 
year than human immunodeficiency 
virus, illegal drug use, alcohol use, 
motor vehicle injuries, and firearm- 
related incidents combined (Refs. 9 and 
10). Over 16 million Americans alive 
today live with disease caused by 
smoking cigarettes (Ref. 8). In addition 
to lung cancer, heart disease, and 
chronic obstructive pulmonary disease 
(COPD), smoking also causes numerous 
other serious health conditions that are 
less-known effects of smoking and 
exposure to secondhand smoke, 
including many types of cancer, 
premature birth, low birth weight, 
sudden infant death syndrome (SIDS), 
respiratory illnesses, clogged arteries, 
reduced blood flow, diabetes, 
rheumatoid arthritis, and vision 
conditions such as age-related macular 
degeneration and cataracts (Ref. 8). 

In developing this proposed rule, FDA 
carefully examined the scientific 
literature, including the 2014 Surgeon 
General’s Report (Ref. 8), which 
identified 11 more health conditions 
that have been established to have 
sufficient evidence to infer a causal link 
to cigarette smoking—the highest level 
of evidence of causal inferences from 
the criteria applied in the Surgeon 
General’s Reports. Those health 
conditions examined in the 2014 
Surgeon General’s Report are in 
addition to the more than forty unique 
health consequences already classified 
in previous Surgeon General’s Reports 
as being caused by smoking and 
exposure to secondhand smoke. 
Additional findings in the scientific 
literature demonstrate that the U.S. 
public—including youth and adults, 
smokers and nonsmokers—holds 
misperceptions about the health risks 
caused by smoking (Refs. 3 and 11–16). 
Through its review of the scientific 
literature, as well as the Agency’s 
science-based, iterative research and 
development process (described in 
sections V and VI), FDA determined that 
having warning statements focused on 
less-known health consequences of 
smoking accompanied by photorealistic 
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1 For the purposes of discussion throughout this 
document, FDA uses the term ‘‘cigarette health 
warnings’’ to refer to the required warnings we are 
proposing. 

2 Section 201(a) of the Tobacco Control Act 
amends section 4 of the FCLAA to add a new 
subsection (d), ‘‘Graphic Label Statements,’’ which 
is codified at 15 U.S.C. 1333(d). Section 202(b) of 
the Tobacco Control Act amends section 4 of the 
FCLAA to also add a new subsection (d), ‘‘Change 
in Required Statements,’’ which is also codified at 
15 U.S.C. 1333(d). Both provisions of the Tobacco 
Control Act are correctly codified as ‘‘15 U.S.C. 
1333(d).’’ 

images can promote greater public 
understanding of the risks associated 
with cigarette smoking, especially given 
the unnoticed and ‘‘invisible’’ 1984 
Surgeon General’s warnings currently 
used in the United States (see section 
V.A). 

Therefore, consistent with section 4 of 
the FCLAA (as amended by sections 201 
and 202 of the Tobacco Control Act), we 
are proposing a set of textual warning 
label statements, to be accompanied by 
concordant color graphics depicting the 
negative health consequences of 
smoking, to appear on cigarette 
packages and in cigarette 
advertisements. Specifically, we are 
proposing to replace part 1141 to Title 
21 of the Code of Federal Regulations 
(21 CFR part 1141), and the new part 
1141 would require new cigarette health 
warnings 1 on cigarette packages and in 
cigarette advertisements. These new 
cigarette health warnings would consist 
of up to 13 textual warning label 
statements accompanied by color 
graphics depicting the negative health 
consequences of smoking. As required 
by section 4 of the FCLAA, the new 
cigarette health warnings would appear 
prominently on packages and in 
advertisements, occupying the top 50 
percent of the area of the front and rear 
panels of cigarette packages and at least 
20 percent of the area at the top of 
cigarette advertisements. 

As described in section VII, FDA has 
determined that the proposed new 
cigarette health warnings will advance 
the Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

B. History of the Rulemaking 

In the Federal Register of June 22, 
2011 (76 FR 36628), FDA issued a final 
rule entitled ‘‘Required Warnings for 
Cigarette Packages and 
Advertisements,’’ which specified nine 
images to accompany the nine textual 
warning statements for cigarettes set out 
in the Tobacco Control Act. The final 
rule was challenged in court, and on 
August 24, 2012, the United States 
Court of Appeals of the District of 
Columbia vacated the rule and 
remanded the matter to the Agency. R.J. 
Reynolds Tobacco Co. v. Food & Drug 
Administration, 696 F.3d 1205 (D.C. Cir. 
2012), overruled on other grounds by 
Am. Meat Inst. v. U.S. Dep’t of Agric., 
760 F.3d 18, 22–23 (D.C. Cir. 2014) (en 
banc). On December 5, 2012, the Court 

denied the Government’s petition for 
panel rehearing and rehearing en banc, 
and the Government decided not to seek 
further review of the Court’s ruling. In 
a letter to Congress on March 15, 2013, 
the U.S. Attorney General reported 
FDA’s intention to undertake research to 
support a new rulemaking consistent 
with the Tobacco Control Act (Ref. 17). 

Central to FDA’s work since that time 
has been evaluating how to address the 
D.C. Circuit’s critiques of the prior rule 
and carefully considering how to 
develop a research plan and rulemaking 
process that will provide a robust record 
for a new cigarette health warnings rule. 
Through extensive legal, scientific, and 
regulatory analyses, FDA developed a 
science-based, iterative research process 
for developing new cigarette health 
warnings to put forth in this proposed 
rule that would advance the 
Government’s substantial interest in 
promoting greater public understanding 
of the negative health consequences of 
smoking. Because these cigarette health 
warnings, as shown through the robust 
scientific evidence described in detail in 
sections VI–VII, are factual and 
accurate, advance the substantial 
Government interest in promoting 
greater public understanding of the 
negative health consequences of 
smoking, and are not unduly 
burdensome, FDA believes the warnings 
would pass a First Amendment analysis 
under Zauderer v. Office of Disciplinary 
Counsel, 471 U.S. 626 (1985) (or, if 
applied, Central Hudson Gas & Elec. 
Corp. v. Pub. Serv. Comm’n, 447 U.S. 
557 (1980)). After reviewing public 
comments and weighing additional 
scientific, legal, and policy 
considerations, FDA intends to finalize 
some or all of the 13 cigarette health 
warnings proposed in this rule. 

C. Incorporation by Reference 
FDA is proposing to incorporate by 

reference certain material entitled 
‘‘Required Cigarette Health Warnings.’’ 
We have included an electronic portable 
document format (PDF) file, containing 
the proposed required warnings, as a 
reference in the docket (Ref. 18). Any 
final rule would provide information on 
how to obtain the final electronic, 
layered design files for each required 
warning, as well as technical 
specifications to help regulated entities 
appropriately select, crop, and scale the 
warnings to ensure the required 
warnings are accurately reproduced 
across various sizes and shapes of 
cigarette packages and cigarette 
advertisements. FDA would also 
provide instructions for how to access 
this material (e.g., via download through 
FDA’s website or a file transfer protocol 

website). Any material incorporated by 
reference must meet the Office of the 
Federal Register’s (OFR) requirements 
for incorporating material by reference 
(5 U.S.C 552(a) and 1 CFR part 51). 

III. Legal Authority 
The Tobacco Control Act was enacted 

on June 22, 2009, amending the FD&C 
Act and providing FDA with the 
authority to regulate the manufacture, 
marketing, and distribution of tobacco 
products to protect the public health 
and to reduce tobacco use by minors. 
Section 201 of the Tobacco Control Act 
amends section 4 of the FCLAA to 
require that nine new health warning 
statements appear on cigarette packages 
and in cigarette advertisements and 
directs FDA to ‘‘issue regulations that 
require color graphics depicting the 
negative health consequences of 
smoking’’ to accompany the nine new 
health warning statements. Under 
section 201 of the Tobacco Control Act, 
FDA may adjust the type size, text, and 
format of the cigarette health warnings 
as FDA determines appropriate so that 
both the color graphics and the 
accompanying textual warning label 
statements are clear, conspicuous, and 
legible and appear within the specified 
area (15 U.S.C. 1333(d)). 

Section 202(b) of the Tobacco Control 
Act also amends section 4 of the FCLAA 
to add a new subsection 2 that permits 
FDA to, after providing notice and an 
opportunity for the public to comment, 
adjust the format, type size, color 
graphics, and text of any of the label 
requirements, or establish the format, 
type size, and text of any other 
disclosures required under the FD&C 
Act, if such a change would promote 
greater public understanding of the risks 
associated with the use of tobacco 
products. Such adjustments, including 
adjustments to the text of some of the 
warning statements and to the number 
of proposed required warnings, are 
included as part of this proposed rule. 

These requirements are supplemented 
by the FD&C Act’s misbranding 
provisions, which require that product 
labeling and advertising include 
required warnings. For example, a 
tobacco product is deemed misbranded 
under section 903(a)(1) or (a)(7)(A) of 
the FD&C Act if its labeling or 
advertising is false or misleading in any 
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particular. Under section 201(n) of the 
FD&C Act (21 U.S.C. 321(n)), in 
determining whether labeling or 
advertising is misleading, FDA 
considers, among other things, the 
failure to reveal material facts 
concerning the consequences that may 
result from the customary or usual use 
of the product. Similarly, under section 
903(a)(8)(B) of the FD&C Act, a tobacco 
product is deemed misbranded unless 
the manufacturer, packer, or distributor 
includes in all advertisements and other 
descriptive printed matter, which FDA 
interprets as including packages, a brief 
statement of, among other things, the 
relevant warnings. Under section 701(a) 
of the FD&C Act, FDA has authority to 
issue regulations for the efficient 
enforcement of the FD&C Act, and 
sections 704 and 905(g) provide FDA 
with general inspection authority. 

Section 909 of the FD&C Act 
authorizes FDA to require tobacco 
product manufacturers to establish and 
maintain records, make reports, and 
provide such information as the Agency 
may by regulation reasonably require to 
ensure that a tobacco product is not 
adulterated or misbranded and to 
otherwise protect public health. 

IV. Cigarette Use in the United States 
and the Resulting Health Consequences 

Cigarette smoking is the leading cause 
of preventable disease and death in the 
United States and is responsible for 
more than 480,000 deaths per year (Ref. 
8). Smoking causes more deaths each 
year than human immunodeficiency 
virus (HIV), illegal drug use, alcohol 
use, motor vehicle injuries, and firearm- 
related incidents combined (Refs. 9 and 
10). In addition to lung cancer, heart 
disease, and COPD, smoking also causes 
numerous other serious health 
conditions, including many types of 
cancer, premature birth, low birth 
weight, SIDS, respiratory illnesses, 
clogged arteries, reduced blood flow, 
diabetes, rheumatoid arthritis, and 
vision conditions such as age-related 
macular degeneration and cataracts (Ref. 
8). 

A. Smoking Prevalence and Initiation in 
the United States 

Approximately 34.3 million U.S. 
adults and nearly 1.4 million U.S. youth 
(aged 12–17 years) smoke cigarettes 
(Refs. 5 and 6). Over 16 million 
Americans alive today live with disease 
caused by smoking cigarettes (Ref. 8). 
Results from the 2017 National Survey 
on Drug Use and Health demonstrate 
that, on average, each day in the United 
States, about 2,000 youth under age 18 
smoke their first cigarette, and 320 

youth become daily cigarette smokers 
(Ref. 7). 

Cigarettes remain the most commonly 
used tobacco product in the United 
States among adults, and a substantial 
percentage of U.S. adults are cigarette 
smokers (Ref. 5). Although cigarette 
smoking prevalence has generally 
declined over the past several decades, 
results from the 2017 National Health 
Interview Survey indicate that 
approximately 34.3 million U.S. adults 
(or 14.0 percent of the U.S. adult 
population) are current cigarette 
smokers (Ref. 5). Among these adult 
smokers, the vast majority—75 percent, 
or approximately 25.7 million people— 
smoke every day. Smoking prevalence 
remains higher than the national 
average among certain demographic 
subgroups of the adult population. For 
example, among adults with differing 
levels of education, the highest 
prevalence rates have been observed in 
adults with lower education levels. Data 
indicate that 36.8 percent of adults with 
a General Education Development (GED) 
certificate and 23.1 percent of adults 
with less than a high school diploma 
were current smokers in 2017, 
compared with 7.1 percent of adults 
with a college degree and 4.1 percent of 
adults with a graduate degree (Ref. 5). 

The National Youth Tobacco Survey 
is a nationally representative survey of 
U.S. students attending public and 
private schools in grades 6 through 12. 
The 2018 National Youth Tobacco 
Survey data showed that past 30-day 
smoking prevalence among high school 
students was 8.1 percent, representing 
1.2 million young people, of which 23.1 
percent were frequent smokers (defined 
as cigarette use on 20 or more of the past 
30 days) (Ref. 6). The data also showed 
that past 30-day prevalence among 
middle school students was 1.8 percent, 
representing 200,000 youth, of which 
19.7 percent were frequent smokers 
(Ref. 6). These youth who have smoked 
in the past 30 days are at particular risk 
of becoming nicotine dependent 
through smoking. In one study, 22 
percent of 7th grade students who had 
initiated occasional smoking reported a 
symptom of nicotine dependence within 
4 weeks after starting to smoke at least 
once per month (Ref. 19). Among 60 
students with symptoms of nicotine 
dependence, 62 percent reported 
experiencing their first symptom before 
smoking daily or began smoking daily 
only upon experiencing their first 
symptom (Ref. 19). An analysis of the 
2012 National Youth Tobacco Survey 
found that a substantial proportion of 
adolescents that use tobacco report 
symptoms of nicotine dependence, even 
with low levels of use (Ref. 20). Among 

adolescents who reported only smoking 
cigarettes, 42.6 percent reported having 
strong cravings to smoke, a symptom of 
nicotine dependence, in the past 30 
days (Ref. 20). 

B. Negative Health Consequences of 
Smoking 

Cigarette smoking remains the leading 
cause of preventable disease and death 
in the United States. The 2014 Surgeon 
General’s Report found that cigarette 
smoking was responsible for an average 
of over 480,000 premature deaths in the 
United States each year from 2005 to 
2009, of which almost 440,000 occurred 
because of active smoking (Ref. 8). The 
report also found that cigarette smoking 
was directly responsible for 163,700 
deaths from cancer, 160,600 deaths from 
circulatory conditions, and 113,100 
deaths from pulmonary diseases each 
year. As a consequence of secondhand 
smoke exposure, there were an 
additional 7,330 deaths from lung 
cancer and 33,950 deaths from coronary 
heart disease annually. Cigarette 
smoking therefore accounted for 87 
percent of deaths from lung cancer, 79 
percent of deaths from COPD, and 32 
percent of deaths from coronary heart 
disease in the United States from 2005 
to 2009. 

It has also been estimated that 
approximately 14 million U.S. adults 
had serious medical conditions 
attributable to cigarette smoking in 2009 
(Ref. 21). COPD accounted for the 
largest number of these conditions with 
an estimated 7.5 million Americans 
living with this condition because of 
smoking. Other serious conditions for 
which smoking-attributable morbidity 
was estimated included heart attack (2.3 
million cases), cancer (1.3 million 
cases), and stroke (1.2 million cases) 
(Ref. 21). Because individuals can live 
for many years with some of these 
health conditions and, in some cases, 
smoking-attributable health conditions 
can develop after a smoker has stopped 
smoking (e.g., lung cancer) (e.g., Ref. 
22), the morbidity burden from cigarette 
smoking is expected to remain high. 

Cigarette smoking also causes many 
other health conditions; however, the 
link between smoking and these 
conditions is less known to the public. 
For example, a meta-analysis found that 
current smokers are twice as likely as 
never smokers to have age-related 
macular degeneration (Ref. 23), a 
degenerative condition of the tissues of 
the retina. Current smokers have also 
been found to have approximately 50 
percent higher risk of age-related 
cataracts than never smokers according 
to meta-analysis (Ref. 24). Cigarette 
smokers have an increased risk of 
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numerous circulatory and metabolic 
conditions. Another meta-analysis 
found that smokers have approximately 
45 percent higher risk of diabetes than 
nonsmokers (Ref. 25). It is estimated 
that 1.8 million Americans have 
diabetes due to smoking (Ref. 21) and 
that 9,000 Americans die of diabetes 
due to smoking each year (Ref. 8). 
Current smokers are nearly three times 
as likely as never smokers to have 
peripheral arterial disease, a condition 
that can lead to amputation of limbs 
(Ref. 26). Male smokers have been found 
to be 40 to 50 percent more likely to 
have erectile dysfunction due to 
diminished blood flow than nonsmokers 
(Refs. 27 and 28). Smokers also have 
increased risk of many types of cancer, 
beyond lung cancer. For example, 
current smokers have been found to 
have almost four times the risk of 
bladder cancer as never smokers (Ref. 
29), and it has been estimated that 
smoking is responsible for 5,000 bladder 
cancer deaths in the United States each 
year (Ref. 30). Smoking has also been 
established to cause cancers of the head 
and neck, such as oral cancer. The 
American Cancer Society’s Cancer 
Prevention Study II found elevated 
relative risks (i.e., the risk of the 
conditions among smokers compared to 
nonsmokers) for current smoking of 10.9 
for males and 5.1 for females for lip, oral 
cavity, and pharyngeal cancers (i.e., 
male smokers have 10.9 times higher 
risk of developing these cancers than 
male nonsmokers, and female smokers 
have 5.1 times higher risk of developing 
these cancers than female nonsmokers) 
and 14.6 for males and 13.0 for females 
for laryngeal cancer (Ref. 31). These 
increased risks result in approximately 
4,900 deaths from lip, oral, and 
pharyngeal cancers and 3,000 deaths 
from laryngeal cancer from smoking in 
the United States each year (Ref. 30). 

Secondhand smoke exposure also 
increases disease risks, especially 
among infants and children. For 
example, secondhand smoke exposure 
has been found to be causally linked to 
stroke, lung cancer, and other disease in 
adults and lower respiratory illness in 
children (Ref. 8). Additionally, maternal 
smoking (i.e., smoking while pregnant) 
has been found to be associated with 
low birth weight (Ref. 32) and fetal 
growth restriction (Ref. 33). The 
California Environmental Protection 
Agency (EPA) has estimated that there 
are 24,500 cases of low birth weight due 
to maternal exposure to secondhand 
smoke (referred to as ‘‘environmental 
tobacco smoke’’) in the United States 
per year (Ref. 34). Other health 
consequences in children exposed to 

secondhand smoke include middle ear 
disease, respiratory symptoms, impaired 
lung function, lower respiratory illness, 
and SIDS, and it is estimated that 400 
infants die from SIDS due to exposure 
to secondhand smoke each year (Ref. 8). 

V. Data Concerning Cigarette Health 
Warnings 

A. The Current 1984 Surgeon General’s 
Warnings Are Inadequate 

As described in this section, cigarette 
warnings in the United States have not 
changed in nearly 35 years, and the size 
and location of the warnings have not 
changed in more than 50 years. The 
unchanged content of these health 
warnings, as well as their small size and 
lack of an image, severely impairs their 
ability to convey relevant information 
about the negative health consequences 
of cigarette smoking in an effective way 
(Ref. 2). Research has repeatedly 
illustrated that the current 1984 
warnings used in the United States 
frequently go unnoticed or fail to 
convey relevant information regarding 
health risks (Ref. 4). Moreover, although 
many members of the U.S. public 
possess some general knowledge of the 
harms of smoking, substantial gaps in 
knowledge remain, and smokers have 
misinformation regarding cigarettes and 
the negative health effects of smoking 
(Refs. 36 and 37). 

Cigarette packages and advertisements 
can serve as an important channel for 
communicating health information to 
broad audiences that include both 
smokers and nonsmokers. Daily 
smokers, who in 2016 averaged 14.1 
cigarettes per day, are potentially 
exposed to the warnings on packages 
over 5,100 times per year, and, because 
these packages are not always concealed 
and are often visible to those other than 
the person carrying the package, 
warnings on those packages are 
potentially viewed by many others, 
including nonsmokers (Refs. 38 and 40). 
Smokers and nonsmokers, including 
adolescents, also are frequently exposed 
to cigarette advertising appearing in a 
range of marketing channels, including 
print and digital media, outdoor 
locations, and in and around retail 
establishments where tobacco products 
are sold (Refs. 42 and 43). The 
importance of cigarette advertising is 
reflected in cigarette companies’ 
substantial annual expenditures for 
cigarette advertising and promotion in 
the United States, which totaled $1.3 
billion in 2017 (not including the price 
discounts paid to cigarette retailers and 
wholesalers to help lower the price of 
cigarettes to consumers) (Ref. 41). Retail 
displays of cigarette packages and other 

in-store cigarette advertisements are 
typically located in areas of a store that 
are seen by a majority of consumers, 
such as near the checkout counter, and 
provide significant opportunities for 
communicating with smokers and 
nonsmokers (Refs. 44–47). The 
inclusion of health warnings on 
cigarette packages and in 
advertisements therefore can provide a 
critical opportunity to help smokers and 
nonsmokers of all ages better 
understand the negative health 
consequences of smoking. Prominent 
displays of such warnings are more 
likely to be noticed and to impact 
learning and knowledge than non- 
prominent displays (Refs. 3, 4, 39, 48– 
50). The World Health Organization’s 
(WHO) Framework Convention on 
Tobacco Control has also recommended 
large pictorial cigarette warnings on 
tobacco products as a way to increase 
public awareness about the negative 
health effects of tobacco use (Ref. 51). 
Given the extreme risks cigarette 
smoking poses to the public health, new 
warnings, as described in detail below 
and as included in this proposed rule, 
are critical to promote greater public 
understanding of the negative health 
consequences of cigarette smoking. 

1. The Current 1984 Surgeon General’s 
Warnings Have Not Changed in Nearly 
35 Years 

In response to the Surgeon General’s 
first major report on smoking and health 
in 1964, Congress passed the FCLAA to 
require warning labels on all cigarette 
packages. The text-only warning was 
written in small print and located on 
one of the side panels of each cigarette 
package. It stated ‘‘CAUTION: Cigarette 
Smoking May Be Hazardous to Your 
Health.’’ This language appeared on all 
cigarette packages sold from January 1, 
1966, through October 31, 1970. In 
1969, Congress passed the Public Health 
Cigarette Smoking Act (Pub. L. 91–222), 
which slightly modified the warning 
statement on cigarette packages, but did 
not require any warnings in cigarette 
advertisements. The new warning 
language, ‘‘Warning: The Surgeon 
General Has Determined That Cigarette 
Smoking Is Dangerous to Health’’, 
appeared on cigarette packages sold in 
the United States from November 1, 
1970, through October 11, 1985. In 
1972, the Federal Trade Commission 
(FTC) issued consent orders requiring 
six major cigarette manufacturers and 
distributors to include in all of their 
cigarette advertisements a clear and 
conspicuous disclosure of the same 
warning required to be on packages (Ref. 
35). 
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3 Slightly different health warnings were required 
on outdoor billboard advertisements. 

In 1981, the FTC issued a report to 
Congress that concluded that the 
cigarette health warnings had little 
effect on public awareness and attitudes 
toward smoking. The FTC report stated 
that the existing warning likely was 
ineffective because it: (1) Was 
overexposed and worn out; (2) lacked 
novelty; (3) was too abstract; and (4) 
lacked personal relevance (Ref. 52). 

Subsequently, Congress again 
modified cigarette warnings by enacting 
the Comprehensive Smoking Education 
Act of 1984 (Pub. L. 98–474), which 
required the following four rotational 
health warnings on packages and 
advertisements: 3 

• Surgeon General’s Warning: 
Smoking Causes Lung Cancer, Heart 
Disease, Emphysema, and May 
Complicate Pregnancy. 

• Surgeon General’s Warning: 
Quitting Smoking Now Greatly Reduces 
Serious Risks to Your Health. 

• Surgeon General’s Warning: 
Smoking by Pregnant Women May 
Result in Fetal Injury, Premature Birth 
and Low Birth Weight. 

• Surgeon General’s Warning: 
Cigarette Smoke Contains Carbon 
Monoxide. 

In addition, the law established the 
location and format for these warnings 
and mandated that they be rotated 
quarterly. Despite an FTC 
recommendation to change the size and 
shape of warnings, Congress retained 
the size and rectangular format of 
previous warnings (Ref. 218 at pp. 11, 
12, 24, and 25; see also Ref. 52). As 
implemented, for example, this means 
the Surgeon General’s warnings have 
continued to be printed in small type on 
one side panel of cigarette packages 
from October 12, 1985, to the present. 

Nearly 35 years have passed since 
these changes and a substantial body of 
research shows that the current 1984 
Surgeon General’s warnings do not 
effectively promote greater public 
understanding of the negative health 
consequences of smoking and that there 
are better approaches to cigarette health 
warnings. 

2. The Current 1984 Surgeon General’s 
Warnings Do Not Effectively Inform the 
Public Because They Do Not Attract 
Attention, Are Not Remembered, and Do 
Not Prompt Thoughts About the Risks of 
Smoking 

Pictorial cigarette warnings that 
increase message processing will aid 
consumer understanding of the negative 
health consequences of smoking. 
Cognitive theories and information 

processing models describe how 
information is gathered from the senses 
and is stored and processed in the brain 
(Ref. 111). Message processing is 
important to learning and 
understanding. Once an individual 
notices a warning, he or she mentally 
stores the information found in the 
warning and gives meaning to that 
information (Ref. 112). The individual 
mentally processes the information and 
builds on it, which helps them better 
recall and remember the information 
(Refs. 43 and 113). How much the 
information is mentally processed, 
reflected on, and thought about impacts 
how well the information is learned and 
understood (Ref. 114). 

Attracting and maintaining attention 
is an important step in how 
communications, such as warning 
labels, can inform the public (Refs. 53 
and 54). Findings from the International 
Tobacco Control Four Country Survey 
(ITC–4) found that self-reports of 
noticing the health warnings on 
cigarette packages were positively 
associated with health knowledge 
among adults across the four countries 
studied, including the United States 
(Ref. 3). However, eye-tracking studies, 
which assess attention to visual stimuli, 
have documented low levels of attention 
to the current Surgeon General’s 
warnings in both adults and 
adolescents, meaning that they do not 
attract attention (Refs. 55 and 56). One 
study of adolescents viewing tobacco 
advertisements found that the average 
viewing time of the Surgeon General’s 
warnings amounted to only 8 percent of 
the total advertisement viewing time; 
nearly half (43.6 percent) of adolescents 
did not look at the warnings at all; and 
about one-third (36.7 percent) did not 
look at the warning long enough to read 
any of its words (Ref. 55). In that study, 
adolescents were unable to recall the 
content of the current Surgeon General’s 
warnings or to correctly recognize the 
warnings from a list, indicating that the 
current warnings are likely ineffective 
among adolescents (Ref. 55). Similarly, 
a study of middle school students who 
viewed tobacco advertisements with the 
Surgeon General’s warnings found the 
total amount of time spent focusing on 
the warning statement averaged slightly 
less than one second (Ref. 56). Similar 
evidence that the Surgeon General’s 
warnings do not attract attention was 
found with a sample of adult smokers in 
2011 who were instructed to look at a 
tobacco advertisement with a warning 
for 30 seconds, and of that time 
participants spent an average of only 2.8 
seconds looking at the Surgeon 
General’s warning specifically (Ref. 57). 

As discussed in the following 
paragraphs, researchers have also found 
that the current 1984 Surgeon General’s 
warnings are largely unnoticed and 
unconsidered by both smokers and 
nonsmokers. This is in accord with the 
findings of a major report on tobacco 
policy in the United States by the 
Institute of Medicine (IOM) in 2007, 
which stated that the 1984 warnings on 
U.S. cigarette packages are both 
‘‘unnoticed and stale’’ (Ref. 2 at p. 291). 
Similar conclusions were drawn in a 
study with a nationally representative 
sample of middle and high school 
students in the United States in 2012. 
Less than half (46.9 percent) of students 
who saw a cigarette package with the 
Surgeon General’s warning reported 
seeing the warning ‘‘most of the time’’ 
or ‘‘always’’ (Ref. 58). 

Noticeability of the Surgeon General’s 
warnings is also low for adults. Findings 
from the ITC–4 published in 2007 found 
that only 30 percent of U.S. adult 
smokers noticed the warning ‘‘often’’ or 
‘‘very often’’ (Ref. 4). Even if people 
notice the warnings, less than 20 
percent of smokers in the United States 
report reading the warning text ‘‘often’’ 
or ‘‘very often’’ (Ref. 4). Moreover, 
additional findings from the ITC–4 
found that less than half (46.7 percent) 
of U.S. respondents considered cigarette 
packages as a source of information on 
the negative health effects of smoking 
compared to 84.3 percent of 
respondents in Canada, where pictorial 
health warnings are required (Ref. 3). A 
study in 2009 found that 60 percent of 
U.S. adult smokers said they ‘‘never’’ or 
‘‘rarely’’ noticed warnings labels on 
cigarette packages in the past month 
(Ref. 59). More recently, an analysis of 
the Population Assessment of Tobacco 
and Health Study, an ongoing, 
nationally representative, longitudinal 
cohort study of adults and youth in the 
United States, found that the current 
health warnings on cigarette packages 
often go unnoticed (Refs. 60 and 61). In 
the most recent publicly available data 
(data collected from late 2016 through 
the end of 2017), nearly three-quarters 
(73.5 percent) of the U.S. population, 
including both youth and adults, 
indicated they ‘‘never’’ or ‘‘rarely’’ 
noticed the health warnings on cigarette 
packages in the past 30 days (Ref. 61) 
(data available at https://
www.icpsr.umich.edu/icpsrweb/ 
NAHDAP/studies/36231). Among U.S. 
youth and adults who have noticed 
cigarette health warnings in the past 30 
days, 52.0 percent of youth and 53.5 
percent of adults responded that they 
‘‘never’’ or ‘‘rarely’’ read or looked 
closely at the warnings in the past 30 
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days (i.e., do not attract attention) (Ref. 
61). 

Other data support that adolescents 
also do not see or read, and do not 
remember, the current 1984 Surgeon 
General’s warnings on cigarette 
packages and advertisements. A study of 
ninth-grade students found that nearly 
one-third (27.8 percent) reported never 
seeing warning labels on cigarettes and 
nearly half (46.1 percent) could not 
correctly identify the location of the 
warnings on the package (Ref. 62). 

Similar data suggest that people also 
failed to notice or read the current 1984 
Surgeon General’s warnings prior to the 
1999 Master Settlement Agreement, 
when cigarette advertising was common 
on outdoor billboards. One study of 
adults found that drivers could read the 
entire warning message on only 5 
percent of highway billboard 
advertisements and were only able to 
fully read the health warning on 18 of 
the 39 street billboards examined in the 
study (Ref. 63). All these results indicate 
that the current warnings are not 
appropriately conspicuous in 
advertisements compared to the rest of 
the advertising message, as discussed in 
more detail below. 

Not only do the current Surgeon 
General’s warnings not attract attention, 
but they also are not remembered—and 
remembering is a key component to 
long-term understanding of the 
information beyond surface-level 
noticing of the information presented. 
Viewing time of U.S. cigarette warnings 
is positively associated with recall (Refs. 
55 and 56). Studies have documented 
low recall of warning statements for 
both adults and adolescents. In a study 
conducted with 13- to 17-year-olds who 
viewed five tobacco advertisements 
containing Surgeon General’s warnings, 
only 19 percent were able to recall the 
general theme of the warning statement 
(Ref. 55). In another study, only between 
20 and 53 percent of high school 
students could correctly recall each of 
the four Surgeon General’s warnings 
even when they were provided with the 
actual wording, and some incorrectly 
recalled having seen a warning that was 
not being used at the time (Ref. 62). 
Similarly, low levels of recall were 
found in a study with high school 
students who viewed tobacco 
advertisements containing Surgeon 
General’s warnings. Although most 
students (79 percent) reported seeing a 
warning, very few (15 percent) reported 
the warning statement’s concept and 
even fewer (6 percent) correctly 
reported its exact message (Ref. 64). 

Beyond being noticed and being 
remembered, additional measures of 
how well a message helps people 

understand its contents are to ask 
whether the message makes them think 
about the message’s substantive 
information—showing an even deeper 
understanding of the information being 
communicated. These measures, often 
termed ‘‘cognitive elaboration,’’ are 
well-validated and often used in studies 
of cigarette health warnings (See, e.g., 
Refs. 80 and 84). Research demonstrates 
that the current 1984 Surgeon General’s 
warnings do not prompt thoughts about 
the risks of smoking, and they are also 
perceived to be ineffective at making 
people think about those risks. Less 
than 40 percent of U.S. adult smokers in 
the ITC–4 reported that the Surgeon 
General’s warnings make them think 
about the health risk of smoking, a level 
that was consistent between 2002 and 
2005 (Ref. 4). In a study in Buffalo, NY, 
62 percent of adult smokers reported 
that the Surgeon General’s warning 
labels made them think ‘‘a little’’ or ‘‘not 
at all’’ about the health risks of smoking 
(Ref. 59). Participants in a randomized 
clinical trial with smokers in California 
and North Carolina reported that the 
Surgeon General’s warnings made them 
think about the warning message only a 
little (an average of 2.3 on a scale of 1 
to 5) and made them think about the 
harms of smoking only somewhat (an 
average of 2.9 on a scale of 1 to 5) (Ref. 
65). That study also found that the 
Surgeon General’s warnings were 
perceived as not impactful (Ref. 65). 

Health communication research has 
found that adolescents also report that 
the current 1984 U.S. cigarette warnings 
do not prompt thoughts about the health 
risks of smoking. Among a nationally 
representative sample of U.S. middle 
and high school students who reported 
seeing a cigarette package, less than one- 
third (30.4 percent) reported that 
cigarette warning labels made them 
think about health risks ‘‘a lot’’ (Ref. 58). 
This proportion is even lower for 
adolescent current smokers, as only 13.8 
percent reported that warnings made 
them think ‘‘a lot’’ about health risks 
(Ref. 58). 

3. There Remain Significant Gaps in 
Public Understanding About the 
Negative Health Consequences of 
Cigarette Smoking 

Consumers suffer from a pervasive 
lack of knowledge about and 
understanding of the negative health 
consequences of smoking. A nationally 
representative survey of 1,046 adult 
smokers found widespread 
misperceptions regarding cigarettes and 
the negative health effects of smoking 
(Refs. 36 and 37). Thirty-three percent of 
adult smokers in the sample did not 
know that cigarettes were a proven 

cause of cancer (Refs. 36 and 37). 
Additionally, a quarter of the sample 
did not know that smoking was still 
dangerous to health even without 
inhaling (Refs. 36 and 37). Another 
study of 776 adult and adolescent 
smokers and nonsmokers asked 
participants what illnesses are caused 
by smoking (Ref. 15). Whereas the 
majority of respondents identified lung 
cancer as a smoking-related lung 
disease, only half mentioned 
emphysema (Ref. 15). A much smaller 
proportion identified cardiovascular 
disease (Ref. 15). Very few (3 to 7 
percent) named any other smoking- 
related cancer (besides lung, mouth, 
throat, or gum cancer), such as 
pancreatic, cervical, bladder, or kidney 
cancer (Ref. 15). Very few mentioned 
negative cardiovascular effects, such as 
hypertension, atherosclerosis, 
aneurisms, or stroke, as smoking-related 
illnesses. In addition, people 
underestimated the percent of people 
diagnosed with lung cancer who would 
die from the condition (Ref. 15). 
Findings from another study indicate 
that approximately one-third of U.S. 
adult smokers believe that cigarettes 
have not been proven to cause cancer 
(Ref. 211). 

Many studies show that the public 
has limited understanding of other 
smoking-related health consequences 
such as impotence (Refs. 3, 12, 13, and 
67; U.S. studies); stroke (Refs. 15 and 
67; U.S. studies); gangrene (Ref. 12; U.S. 
study); vision impairment/blindness 
(Refs. 11, 119, and 201; non-U.S. 
studies); emphysema and chronic 
bronchitis (Ref. 11; non-U.S. study); 
other cancers outside of lung cancer, 
such as bladder cancer (Refs. 11, 13, 15, 
and 67; both U.S. and non-U.S. studies); 
the effects of secondhand smoke on 
nonsmoker adults and children (Ref. 16; 
non-U.S. study); and impacts on 
reproductive health and pregnancy 
(Refs. 13 and 67; U.S. studies). Studies 
in the United States have also 
documented that people are largely 
unaware of the health risks of smoking 
specific to women, including infertility 
(Refs. 13, 14, and 67), osteoporosis, 
early menopause, spontaneous abortion, 
ectopic pregnancy, and cervical cancer 
(Ref. 14 and 67). Research findings also 
show gaps in public understanding of 
the negative health effects of smoking 
during pregnancy. For example, one 
focus group study conducted in four 
U.S. cities with current smoking women 
ages 18 to 30 years found that 
participants had low to moderate 
awareness of smoking outcomes related 
to pregnancy (Ref. 68). These findings 
suggest that the public does not 
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understand the complete range of 
illnesses caused by smoking, indicating 
gaps in public understanding of the 
negative health consequences of 
smoking. 

B. Cigarette Health Warnings That Are 
Noticeable, Lead to Learning, and 
Increase Knowledge Will Promote Public 
Understanding About the Negative 
Health Consequences of Smoking 

To understand a message, individuals 
must first attend to the message (i.e., 
notice and be made aware of the 
message), and then they must process 
the information in the message (i.e., 
acquire knowledge of and learn that 
information) (Ref. 70). When introduced 
in other countries, pictorial cigarette 
warnings have been shown to increase 
understanding of the negative health 
consequences of smoking (Refs. 3, 4, 39, 
and 48). The following section describes 
studies that demonstrate how pictorial 
cigarette warnings promote greater 
public understanding about the health 
consequences of smoking as they: (1) 
Increase the noticeability of the 
warning’s messages; (2) increase 
knowledge and learning of the negative 
health consequences of smoking; and (3) 
benefit subpopulations that have 
disparities in knowledge about the 
negative health consequences of 
smoking. These studies incorporate 
measures that evaluate the impact of 
tobacco health warnings on 
understanding, many of which were 
drawn from the WHO’s International 
Agency for Research on Cancer 
handbook on the methods for evaluating 
tobacco control policies (Ref. 71). 

1. Cigarette Health Warnings That Are 
Noticeable Will Lead to Increased 
Attention to the Warning Message 

To promote understanding of the 
content of a warning message, 
individuals must first notice the 
warning and must be made aware of the 
information contained in that warning 
(Refs. 53 and 54). In the scientific 
literature on consumer warnings, 
features that increase the noticeability of 
the warning label (also known as vivid 
features, such as images) increase the 
likelihood that people will see and pay 
attention to the warning message (Refs. 
73 and 74). Physical features (e.g., use 
of pictures or color) that make a message 
more noticeable increase attraction and 
attention to the message (Ref. 75). A 
meta-analysis found that warnings, not 
specific to cigarette warnings, that 
include such features were more likely 
to attract attention than warnings 
without these features (Ref. 76). One 
experiment among a sample of U.S. 
adult smokers and middle school 

students found that participants who 
viewed pictorial cigarette warnings with 
full color spent more time looking at the 
warning compared to participants who 
either viewed black and white pictorial 
warnings or text-only warnings (Ref. 
77). 

Communication theory and research 
explain the message characteristics that 
impact how an individual is exposed to, 
attends to, comprehends, and 
understands the content of the message 
(Refs. 43, 78, and 79). Messaging that 
includes vivid features (e.g., images) 
increases attention to as well as 
cognitive elaboration (or thinking about) 
and processing of the message, which 
leads to increased message 
comprehension (Ref. 80). Messages that 
include vivid features, such as images, 
are easier to imagine and are more 
engaging compared to messages that do 
not include vivid features. An online 
experiment with 2,156 adults that 
examined varying levels and 
combinations of vivid features (i.e., 
testimonial images, identifying 
information, nontestimonial explanatory 
statements, testimonial explanatory 
statements, and contextual information) 
found that increasing the number of 
vivid features of cigarette warnings 
increased engagement with the message 
(Ref. 81). 

a. Pictorial cigarette warnings 
increase attention to warning messages, 
which leads to increased understanding 
of the negative health consequences of 
smoking. 

Research supports the role of pictorial 
cigarette warnings in increasing 
attention to and noticeability of 
warnings about the harms of smoking. 
More noticeable pictorial cigarette 
warnings are more effective in 
communicating the harms of smoking 
compared to text-only cigarette 
warnings in other countries as well as 
in experimental studies conducted in 
the United States (Refs. 3, 49, 50, 82, 
and 83). Pictorial cigarette warnings 
result in higher noticeability of and 
attention to the warning message 
compared to text-only cigarette 
warnings (Refs. 4, 48, 72, 77, 82–94). 
One study using data from ITC-Canada 
and ITC-Mexico assessed smokers’ 
reactions to cigarette health warnings 
(Ref. 48). During the study period, 
Mexico had text-only cigarette warnings 
while Canada had pictorial cigarette 
warnings. Compared to adult smokers in 
Mexico, Canadian adult smokers 
reported greater levels of noticing the 
warning label and thinking about the 
harms of smoking. Another ITC study 
assessed noticing warnings in a sample 
of Chinese and Malaysian adult smokers 
(Ref. 83). After introduction of the new 

Malaysian pictorial cigarette warnings 
in 2009, there was a significant increase 
in the percentage of smokers who 
reported noticing the health warnings 
often or very often (54.4 percent pre- 
implementation compared to 67 percent 
post-implementation) (Ref. 83). Another 
study in the United States surveyed a 
sample of adolescents who had a parent, 
guardian, or other household member 
who participated in a randomized 
controlled trial in which a single 
pictorial or text-only warning was 
displayed on the parent’s cigarette 
package for 4 weeks (Ref. 94). The 
pictorial cigarette warnings drew greater 
attention among adolescents in the 
study, and adolescents more accurately 
recalled the pictorial cigarette warning. 
In addition, the pictorial cigarette 
warning was recognized from a list of 
warnings more than the text-only 
cigarette warning. 

Studies demonstrate that increasing 
notice of and attention to the 
information in a cigarette health 
warning promotes understanding of the 
message. Data from the ITC–4 showed 
that noticing health warnings on 
cigarette packages was associated with 
increased knowledge about the health 
consequences of smoking (Ref. 3). 
Smokers who reported noticing the 
cigarette health warnings were more 
likely to report believing that smoking 
causes the specific health consequences 
contained in the warnings, compared to 
those who did not notice the warnings. 

Once individuals notice and attend to 
the warning, they are able to store and 
process the information in the warning 
that can be recalled later; these 
processes contribute to engagement with 
the message and lead to understanding. 
The important role of attention in 
message storing and processing is well 
supported by research (see, e.g., Ref. 54). 
For example, a study with smokers 
found that the frequency of noticing a 
cigarette health warning was associated 
with frequency of thinking about the 
dangers of smoking (Ref. 95). In 
addition, studies conducted in the 
United States with youth and adults 
have shown that longer time spent 
looking at a cigarette health warning 
was associated with greater recall of the 
information found on the warning (Refs. 
56, 57, and 217), indicating that 
attention to a cigarette health warning 
leads to storing of the warning content 
and later recall of that information. 

b. Pictorial cigarette warnings 
increase the likelihood that consumers 
will read, recall, and understand the 
warnings. 

Research supports the role of pictorial 
cigarette warnings in increasing reading 
of and closely looking at the message 
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warning as well as aiding 
comprehension and understanding of 
the information contained in the 
message warning. In a United States- 
based experimental study, repeated 
viewing of warning labels is associated 
with increased recognition and memory 
of the content of the label (Ref. 96). 
Research on recorded eye movement 
during reading of a warning label 
provides support for the link between 
reading and comprehension of the 
warning (Ref. 97). Measures of viewing 
duration (e.g., how long the eyes are 
fixed on specific words in the warning) 
are associated with how much 
participants are processing and can later 
recall that information (Refs. 56, 97, and 
98). 

Many studies support the finding that 
cigarette health warnings with vivid 
features (e.g., images) are read and 
looked at more closely compared to 
those without these features (Refs. 83, 
86, 92; non-U.S. studies). One study of 
U.S. adult smokers showed that viewing 
a pictorial cigarette warning led to 
higher reported reading or looking 
closely at the warning, label memory 
and recall, and perceived label 
credibility compared to text-only 
cigarette warnings (Ref. 85). Another 
study of U.S. adult smokers showed that 
participants who had a pictorial 
cigarette warning put on their packs 
reported looking at the label more often 
and correctly recalled the label’s 
contents more often than those with 
packs that had a text-only warning on 
them (Ref. 99). A study in Australia 
found that students reported more 
frequent reading and attending to the 
pictorial cigarette warnings after they 
were introduced, as compared to when 
text-only warnings were displayed (Ref. 
100). 

2. Pictorial Cigarette Warnings Can 
Address Gaps in Public Understanding 
About the Negative Health 
Consequences of Smoking 

a. Pictorial cigarette warnings 
increase knowledge and accurate health 
beliefs by addressing gaps in public 
understanding about the negative health 
consequences of smoking. 

Pictorial cigarette warnings increase 
consumer knowledge of the harmful 
effects of smoking, which promotes 
greater public understanding of the 
negative health consequences of 
smoking. Numerous non-U.S. studies 
support the role of pictorial cigarette 
warnings in promoting knowledge gains 
in cigarette-related health risks after 
implementation of those warnings (Refs. 
3, 39, 48, 49, 100, 102–107, 202, and 
203). One review examined health 
warning messages on tobacco products 

and concluded that health warnings 
increased correct knowledge about the 
negative health effects caused by 
smoking (Ref. 39). That review 
concluded that pictorial cigarette 
warnings are significantly more likely to 
draw attention, result in greater 
processing, and improve memory of the 
health warning (Ref. 39). Summarizing 
these effects among smokers, the 
National Cancer Institute concluded in 
its Tobacco Control Monograph 21 that 
large pictorial health warnings on 
tobacco packages are effective in 
increasing smokers’ knowledge (Ref. 
66). 

Visual depictions of smoking-related 
disease in pictorial cigarette warnings 
help address gaps in public 
understanding of the negative health 
consequences of smoking by providing 
new information beyond what is in the 
text of the warnings through reinforcing 
and helping to depict and explain the 
health effect described in the text (Ref. 
101; see also Ref. 39 at p. 330). Many 
studies have shown that exposure to 
pictorial cigarette warnings promotes 
knowledge of the negative health effects 
of smoking (Refs. 3, 48, and 102–107). 
For example, a study using data from 
ITC-Canada and ITC-Mexico assessed 
smokers’ reactions to cigarette health 
warnings (Ref. 48). During the study 
period, Mexico had text-only cigarette 
warnings while Canada had pictorial 
cigarette warnings. Compared to 
smokers in Mexico, Canadian smokers 
had higher levels of knowledge about 
smoking-related health outcomes, such 
as stroke, impotence, and mouth cancer. 
Another study using ITC–4 data showed 
that Canadian smokers were almost 
three times more likely than non- 
Canadian smokers to accurately believe 
that smoking causes impotence; during 
the time of the study, Canada was the 
only country to require pictorial 
cigarette warnings and the only country 
that had a warning about impotence 
(Ref. 3). Another study surveyed adult 
male smokers to assess changes in 
awareness of health risks from smoking 
after Malaysia implemented new 
pictorial cigarette warnings (Ref. 102). 
Findings showed that knowledge of 
health risks across 13 different health 
conditions was greater after pictorial 
cigarette warnings were introduced in 
Malaysia (Ref. 102). In March 2007, 
Australia became the first country to 
implement pictorial cigarette warning 
on cigarette packages with the message 
that smoking causes blindness. ITC data 
from adult smokers were analyzed 
assessing knowledge that smoking 
causes blindness (Ref. 103). Findings 
indicated that Australian smokers were 

significantly more likely to report that 
smoking causes blindness compared to 
smokers in countries where there were 
no cigarette health warnings about 
blindness (Canada, the United Kingdom, 
and the United States) (Ref. 103). After 
the introduction of the blindness 
warning, Australian smokers were 
dramatically more likely than before to 
report knowing that smoking causes 
blindness (62 compared to 49 percent) 
(Ref. 103). Another study assessing 
smokers’ beliefs about the health effects 
of smoking in South Australian smokers 
found that, post-implementation of 
pictorial cigarette warnings, participants 
reported more health beliefs about 
smoking-related negative health effects, 
such as blindness/eye damage, stroke, 
harm to unborn babies, mouth cancer, 
throat cancer, blocked arteries, as 
compared to their health beliefs when 
previous text-only warnings were 
required (Ref. 105). 

Research supports that exposure to 
pictorial cigarette warnings leads to 
knowledge gains about the harms of 
smoking among adolescents, whereas, as 
discussed earlier, the current 1984 
Surgeon General’s warnings do not. A 
report of Canadian warnings indicated 
that pictorial cigarette warnings 
improved knowledge of specific 
negative health effects of smoking 
among adolescents (e.g., increased 
knowledge of bladder cancer, impotence 
in men, mouth cancer, gum or mouth 
disease, reduced growth in babies 
during pregnancy, and strokes) (Ref. 
108). One study that surveyed 
Australian students in grades 8 through 
12 found increases in the proportion of 
students who recognized the smoking- 
related effects of mouth cancer and 
peripheral vascular disease after the 
introduction of new pictorial cigarette 
warnings on those topics (Ref. 100). 
Another study examined the effects of 
viewing health warnings on beliefs 
about the specific negative health effects 
of smoking among adult smokers and 
adolescents (aged 16 to 18 years). For 
both adults and adolescents, exposure to 
pictorial cigarette warnings that 
highlighted specific health topics led to 
increases in correct beliefs about 
smoking causing the specific health 
topic in the warning. For some topics 
(e.g., smoking causes strokes, smoking 
causes impotence), increases in correct 
health beliefs were only found in 
adolescents and not adults (Ref. 106). 

There are a small number of recent 
studies conducted in the United States 
that failed to find an effect of pictorial 
cigarette warnings on increasing health 
beliefs about the negative effects of 
smoking (Refs. 77, 84, 109, and 110). 
The failure in those studies to find an 
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association between exposure to 
pictorial cigarette warnings and 
increased health beliefs may be partly or 
fully attributable to the fact that, as 
previously described, the public already 
has a high pre-existing level of 
knowledge of the specific health 
consequences described in the warnings 
tested in those studies, some of which 
included warning statements set forth 
by Congress in the Tobacco Control Act. 
For example, a few studies have found 
increases in knowledge only of less- 
known conditions (e.g., blindness) but 
not of more well-known negative health 
effects (e.g., lung cancer) (Refs. 12 and 
105). Notably, the increases in health 
beliefs from pictorial warnings were 
greatest for negative health effects that 
started with lower levels of prior beliefs 
about that health condition, such as 
gangrene and stroke (Ref. 12). This 
suggests that the impact of cigarette 
warnings on knowledge is greatest for 
topics that are not well known to the 
public. 

In summary, pictorial cigarette 
warnings that convey the risk of specific 
negative health effects from smoking 
can increase beliefs and knowledge 
about the health consequences of 
smoking, particularly for negative health 
effects that are less known. 

b. Pictorial cigarette warnings 
increase information processing and 
learning of new information about the 
negative health consequences of 
smoking. 

Pictorial cigarette warnings that 
increase message processing will aid 
consumer understanding of the negative 
health consequences of smoking. 
Cognitive theories and information 
processing models describe how 
information is gathered from the senses 
and is stored and processed in the brain 
(Ref. 111). Message processing is 
important to learning and 
understanding. Once an individual 
notices a warning, he or she mentally 
stores the information found in the 
warning and gives meaning to that 
information (Ref. 112). The individual 
mentally processes the information and 
builds on it, which helps them better 
recall and remember the information 
(Refs. 43 and 113). How much the 
information is mentally processed, 
reflected on, and thought about impacts 
how well the information is learned and 
understood (Ref. 114). Health warnings 
are therefore frequently assessed by 
looking to how noticeable they are; how 
well remembered their content is; and 
how much they prompt individuals to 
think about their content. 

i. Pictorial cigarette warnings lead to 
increased thinking about the harms of 
smoking. 

One way to process information found 
in a health message includes thinking 
about the message’s content. Research 
(from both U.S. and international 
studies) has demonstrated that pictorial 
cigarette warnings lead to increased 
thinking (i.e., ‘‘cognitive elaboration’’) 
about the content of the warning (Refs. 
49, 83, 84, 86, 87, 100, 102, 104, and 
115). For example, one study of U.S. 
adult smokers found that participants 
who were exposed to pictorial cigarette 
warnings processed the information in 
deeper ways, such as thinking about 
their own health problems (e.g., 
diabetes) in the context of smoking (Ref. 
99). Participants assigned to view 
pictorial cigarette warnings had more 
accurate recall and were better able to 
describe the content of the warning 
compared to those assigned to view the 
text-only warnings (Ref. 99). A meta- 
analysis of experimental studies 
conducted in twenty countries 
compared pictorial cigarette warnings to 
text-only cigarette warnings (Ref. 50). 
Compared to text-only warnings, 
pictorial cigarette warnings elicited 
more thinking about the message 
content (Ref. 50). Another study had 
U.S. adolescent and adult participants 
view one of nine pictorial cigarette 
warnings (Ref. 116). Exposure to 
pictorial cigarette warnings caused 
individuals to think about family 
members who smoke or how smoking 
could hurt the health of family members 
(Ref. 116). 

ii. Pictorial cigarette warnings lead to 
exposure to and learning of new 
information about the negative 
consequences of smoking to smokers 
and nonsmokers. 

Health warnings on cigarette packages 
can serve as prominent sources of health 
information for both smokers and 
nonsmokers (Ref. 2). Daily smokers in 
the United States, who in 2016 averaged 
14.1 cigarettes per day, are potentially 
exposed to the pictorial cigarette 
warnings on packages over 5,100 times 
per year, and, because these packages 
are not always concealed and are often 
visible to those other than the person 
carrying the package, information found 
on those packages are potentially 
viewed by many others, including 
nonsmokers (Refs. 38–40). Indeed, a 
review of tobacco health warning 
studies in more than 13 countries, 
including the United States, concluded 
that pictorial warnings are an important 
source of health information for smokers 
as well as nonsmokers (Ref. 39). 

Pictorial cigarette warnings have also 
been shown to be effective in 
communicating the health consequences 
of smoking to youth (Refs. 94 and 100). 
A report prepared for Health Canada 

showed that approximately 6 years after 
the introduction of pictorial cigarette 
warnings in Canada, more than 90 
percent of Canadian youth agreed that 
the pictorial cigarette warnings had 
provided them with important and 
accurate information about the negative 
health effects of smoking cigarettes (Ref. 
108). Pictorial cigarette warnings can 
also serve as effective sources of 
information for youth with smoking 
parents. One study interviewed 
adolescents whose parents received 
pictorial warnings on their cigarette 
packages as part of a randomized 
clinical trial (Ref. 117). When asked 
about the pictorial cigarette warnings, 
adolescents described how the warnings 
caught their attention. While many 
already reported believing that smoking 
was dangerous before seeing the 
warnings, viewing the warnings 
strengthened and reinforced beliefs 
about the negative health consequences 
of smoking. 

In the health communication 
scientific literature, messages that are 
accompanied by images closely linked 
to the message content (i.e., concordant) 
are shown to increase the likelihood 
that consumers will comprehend the 
message (Ref. 118). Because of this, 
pictorial cigarette warnings increase 
understandability and learning of the 
message. After implementation of 
Australia’s pictorial cigarette warnings, 
focus group research findings concluded 
that images depicting the health 
consequences of smoking provided new 
information beyond what was contained 
in the text through providing a visual 
explanation of the negative health 
effects noted in the text (Ref. 101). For 
example, very few participants were 
aware that smoking caused peripheral 
vascular disease, and having an image of 
peripheral vascular disease provided a 
visual explanation of the effects of the 
disease, which led to learning of the 
consequences of smoking (Ref. 101). 
Studies in other countries have shown 
that participants tend to rate pictorial 
cigarette warnings as being more 
informative than text-only warnings 
(Refs. 119 and 120). A study with U.S. 
young adult smokers and nonsmokers 
evaluated the effect of pictorial cigarette 
warnings on learning (Ref. 121). 
Findings showed that participants rated 
pictorial cigarette warnings higher in 
increasing personal understanding of 
the health consequences of smoking and 
leading to learning new information 
compared to text-only warnings. 

c. Pictorial cigarette warnings can 
increase understanding of the negative 
health consequences of smoking across 
diverse populations. 
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Research has shown that being a 
member of a group with lower 
socioeconomic status (SES), as 
measured by income and education 
levels, is associated with having lower 
knowledge of the negative health 
consequences of smoking; most smokers 
in the United States are in this group 
(Refs. 5, 123, and 124). One study found 
that knowledge about the negative 
health effects of smoking was lower 
among older respondents, those with 
lower educational attainment, and those 
from racial or ethnic minority groups 
(Ref. 123). Some subpopulations, such 
as specific racial or ethnic minority 
groups (e.g., American Indian/Alaskan 
Natives), those with a lower level of 
education, and those experiencing 
serious psychological distress (Ref. 5), 
are disproportionately represented in 
lower SES subgroups, which have lower 
access to health information and are 
more likely to smoke cigarettes (Refs. 5, 
204, and 205). Having a lower SES is 
also associated with lower health 
literacy compared to those with higher 
SES (Ref. 125). 

One study compared data from higher 
and lower income adult smokers who 
participated in the ITC–4 and found that 
higher income smokers had 71 percent, 
34 percent, and 83 percent higher odds 
of reporting knowledge that smoking 
causes heart disease, stroke, and lung 
cancer, respectively (Ref. 124). 
However, another study found that, 
among nonsmoking Canadian 
adolescents, having less spending 
money was associated with lower 
knowledge of the negative health effects 
of smoking but that disparities in 
knowledge were not as strong in 
adolescent smokers as they were in 
other studies with adults (Ref. 11). 

In addition, smokers with less 
education may be less likely to notice 
and recall health information in 
cigarette warnings (Refs. 69 and 72). In 
its 2007 report, the IOM expressed 
concern about the ability of consumers 
with less education to recall the 
information included in text-based 
messages (Ref. 2). The IOM (Ref. 2) cited 
a study of Canadian smokers’ 
knowledge about the country’s prior 
warning requirements, which, like the 
current 1984 Surgeon General’s 
warnings, only contained four textual 
warning statements. In that study, 
compared to women with higher 
educational attainment, comparatively 
fewer women with lower educational 
attainment were aware of messages that 
warn of the harmful effects of smoking 
on life expectancy, heart disease, or 
pregnancy (Ref. 69). A study of pregnant 
women found that those with lower 
reading levels had less knowledge about 

the negative health effects of smoking 
(Ref. 136). 

Pictorial cigarette warnings are likely 
to help reduce disparities among 
disadvantaged groups in consumer 
understanding about the harms of 
smoking. One study examined 
perceptions of pictorial cigarette 
warnings among low-income adult 
smokers using in-depth interviews (Ref. 
126). Some participants reported that 
the image in the pictorial cigarette 
warning influenced their perceptions of 
smoking-related conditions because 
they contained new information and 
portrayed long-term health outcomes 
(e.g., diminished quality of life, 
irreparable physical damage, death) 
(Ref. 126). 

Research has shown that pictorial 
cigarette warnings increase 
understanding of the health 
consequences of smoking across diverse 
settings and countries (Refs. 4, 87, 102, 
119, and 206–210). These findings 
demonstrate that pictorial cigarette 
warnings are effective for diverse 
populations that differ in cultural, 
racial, ethnic, and socioeconomic 
backgrounds. One large study that 
randomized 3,371 adult smokers to view 
either pictorial cigarette warnings or 
text-only warnings found that 
participants who viewed the pictorial 
warnings had rated the warnings as 
being significantly more noticeable and 
more credible compared to participants 
who viewed the text-only warnings (Ref. 
127). No statistically significant 
interactions were found between these 
results and race/ethnicity, education, or 
income, which suggests that the 
pictorial warnings had consistently 
greater noticeability and credibility 
across all the study subpopulations than 
the text-only warnings (Ref. 127). Other 
research suggests that among lower SES 
groups, pictorial cigarette warnings may 
lead to stronger effects in noticing the 
warning and thinking about smoking 
risks compared to those in higher SES 
groups because of the added benefits of 
the information contained in the 
pictorial warning (Refs. 72 and 206). 
Collectively, the evidence demonstrates 
that pictorial cigarette warnings are 
effective across diverse populations and 
settings and likely will help reduce 
disparities found in consumer 
understanding about the harms of 
smoking. 

VI. FDA’s Process for Developing and 
Testing the Proposed Cigarette Health 
Warnings 

Findings from the scientific literature 
indicate that an important first step in 
promoting public understanding of 
health risks is to raise public awareness 

of those risks, particularly if the risks 
are not commonly known (Refs. 130 and 
131) (see section V.B). Measuring 
whether information is new helps 
identify opportunities to improve 
understanding through increased 
awareness. Additionally, 
communication science research has 
found that people are more likely to pay 
attention to information that is new, and 
attention plays a vital role in message 
comprehension and learning (Ref. 128). 

As described in detail in this section, 
FDA undertook a science-based, 
iterative research and development 
process to consider whether revisions to 
the textual warning statements specified 
in section 4(1) of the FCLAA (‘‘TCA 
statements’’) would promote greater 
public understanding of the risks 
associated with smoking and then to 
develop and test paired concordant 
color graphics to accompany the textual 
warning statements. As part of this 
process, FDA examined the nine TCA 
statements to consider whether to revise 
those statements to promote greater 
public understanding of the risks 
associated with cigarette smoking (see 
sections VI.A–C), which included a 
review of the risks associated with 
cigarette smoking and a focus on 
negative health effects that are less 
known, less understood, or about which 
the public holds misperceptions. After 
considering this information, FDA 
developed initial versions of revised 
textual warning statements (‘‘revised 
statements’’). Based on FDA’s careful 
review of the scientific literature on the 
health risks associated with cigarette 
smoking, evaluation of the public’s 
general awareness and knowledge of 
those health risks, and assessment of the 
Agency’s own consumer research on 
potential revised warning statements, 
FDA determined there is sufficient 
support to propose adjusting some of 
the text of the TCA statements, as 
authorized by section 4(d) of the FCLAA 
(as amended by section 202(b) of the 
Tobacco Control Act). While developing 
the revised statements, FDA worked in 
parallel to develop color graphics, in the 
form of photorealistic images, depicting 
the negative health consequences of 
cigarette smoking to accompany the 
statements (section 4(d) of the FCLAA; 
see section VI.D). Once FDA determined 
there was sufficient support to propose 
adjusting the text of the required 
warnings, identified textual warning 
statements for further testing, and 
developed photorealistic images to 
accompany those statements, we paired 
textual warning statements with 
concordant images to assess which 
statement-and-image pairings should be 
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considered for this proposed rule. FDA 
selected 16 statement-and-image 
pairings to test in a final quantitative 
consumer research study. Results of this 
study (described in section VI.E), along 
with FDA’s formative research, review 
of the scientific literature, and internal 
scientific and public health 
communications expertise, informed 
FDA’s selection of the 13 cigarette 
health warnings in this proposed rule. 
The following subsections describe each 
of these steps in more detail. 

The Agency invites comment on the 
warnings proposed in this rule, 
including its proposed revisions to the 
textual warning statements and its 
proposed photorealistic images. Given 
the degree of public and stakeholder 
interest in this area, and the legal 
complexities involved, FDA also seeks 
proposals for alternative text and images 
you believe would advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
smoking. If proposing alternative text 
and images to those in this proposed 
rule, please provide scientific 
information supporting that the 
alternative text and images would, in 
fact, promote greater public 
understanding of the negative health 
consequences of smoking. Proposals for 
alternative images should accompany 
either one of FDA’s proposed textual 
warning statements or an alternative 
textual warning statement you are 
proposing. 

A. Review of the Negative Health 
Consequences of Cigarette Smoking 

In determining whether FDA should, 
as authorized by section 4(d) of the 
FCLAA, adjust the format, type size, 
color graphics, and text of any of the 
label requirements to promote greater 
public understanding of the risks 
associated with the use of tobacco 
products, FDA reviewed the scientific 
literature as well as available nationally 
representative data on current consumer 
knowledge and misperceptions about 
the health risks of smoking. Despite the 
current 1984 Surgeon General’s 
warnings on cigarette packages and in 
cigarette advertisements, the literature 
demonstrates that substantial 
proportions of U.S. smokers hold 
misperceptions about the health risks 
associated with cigarette smoking, 
particularly regarding cancer, heart 
disease, and other health conditions. 
For more discussion, see section V.A.3 
(‘‘There Remain Significant Gaps in 
Public Understanding About the 
Negative Health Consequences of 
Cigarette Smoking’’). 

FDA considered the evidence 
presented in Surgeon General’s Reports 
to identify all negative health 
consequences that are causally linked to 
cigarette smoking and exposure to 
secondhand smoke, including negative 
health consequences causally linked to 
cigarette smoking since the passing of 
the Tobacco Control Act in 2009. 
Surgeon General’s Reports provide 
definitive syntheses of the available 
evidence on smoking and health and 
use such evidence to reach conclusions 
on causality that have public health 
implications (Ref. 8, p. 3). Surgeon 
General’s Reports classify the strength of 
causal inferences in a four-level 
hierarchy based upon work of the IOM 
(now the National Academy of 
Medicine) and the International Agency 
for Research on Cancer (IARC) (Refs. 
200 and 212): 

• Evidence is sufficient to infer a 
causal relationship. 

• Evidence is suggestive but not 
sufficient to infer a causal relationship. 

• Evidence is inadequate to infer the 
presence or absence of a causal 
relationship (which encompasses 
evidence that is sparse, of poor quality, 
or conflicting). 

• Evidence is suggestive of no causal 
relationship (Refs. 154 at p. 18, 8 at pp. 
3, 52, and 53). 

These standardized determinations 
consider factors such as the consistency 
of results; the strength of the association 
between smoking and specific health 
effects; specificity; temporality; 
coherence, plausibility, and analogy; 
biologic gradient (dose-response 
evidence); and natural experiments (Ref. 
154 at pp. 21–23). The rigor and 
consistent application of these causal 
standards has rendered Surgeon 
General’s Reports the preeminent source 
regarding whether cigarette smoking 
and exposure to secondhand smoke are 
causally related to specific negative 
health consequences. Throughout this 
proposed rule, and in the context of the 
word ‘‘cause’’ or ‘‘causes’’ used in the 
textual warning statements included 
therein, FDA relied on the four-level 
classification provided in the Surgeon 
General’s Reports. Further, the negative 
health consequences addressed in this 
proposed rule’s warnings are all rated at 
the highest level, meaning that the 
proposed warnings’ use of ‘‘cause’’ and 
‘‘causes’’ is uniformly based upon the 
strongest possible level of scientific 
inference: ‘‘Evidence is sufficient to 
infer a causal relationship’’ (Ref. 8 at p. 
3). A causal relationship supported at 
this level expresses ‘‘[t]he judgment that 
smoking causes a particular disease’’ 
and ‘‘has immediate implications for 

prevention of the disease’’ (Ref. 154, p. 
18). 

Since the first Surgeon General’s 
Report published in 1964, evidence of 
the negative health consequences of 
cigarette smoking and secondhand 
smoke has expanded dramatically. For 
example, the 2014 Surgeon General’s 
Report, entitled ‘‘The Health 
Consequences of Smoking: 50 Years of 
Progress’’ (Ref. 8), presented a robust 
body of scientific evidence documenting 
the health consequences from both 
smoking and exposure to secondhand 
smoke across a range of diseases and 
organ systems. In particular, the 2014 
Surgeon General’s Report added eleven 
diseases to the long list of diseases 
causally linked to cigarette smoking: 
Liver cancer, colorectal cancer, age- 
related macular degeneration, orofacial 
clefts from maternal smoking during 
pregnancy, tuberculosis, stroke (for 
adults), diabetes, erectile dysfunction, 
ectopic pregnancy, rheumatoid arthritis, 
and impaired immune function (Ref. 8, 
pp. 4–5). The health conditions 
established to be causally linked to 
cigarette smoking in the 2014 Surgeon 
General’s Report are in addition to the 
more than 40 unique health 
consequences of cigarette smoking and 
exposure to secondhand smoke 
determined by earlier studies (Ref. 8). 

FDA determined that some of the 
health conditions newly identified in 
the 2014 Surgeon General’s Report 
represented an opportunity to educate 
the public about negative health 
consequences of cigarette smoking that 
are subject to particularly low 
awareness and understanding. 
Historically, the large majority of public 
health messaging about the health risks 
associated with cigarette smoking has 
focused on a small subset of health 
conditions, notably lung cancer and 
addiction. The current Surgeon 
General’s warnings for cigarette 
packages and advertisements, which 
have not been updated for nearly 35 
years despite increasing evidence of 
additional, serious negative health 
effects of cigarette smoking, only 
include warnings on a limited number 
of health conditions (i.e., lung cancer, 
heart disease, emphysema, pregnancy 
complications, and general risks to 
health) (see section V for additional 
discussion of the current Surgeon 
General’s warnings). Both U.S. and non- 
U.S. studies have found that consumers 
are largely unaware of the negative 
health consequences of cigarette 
smoking not mentioned in current 
warnings as well as more specific 
information about the negative health 
effects and their mechanisms (Refs. 3, 
11, 13–16, 67, 145, and 213–215). 
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4 FDA developed multiple revised versions of 
some TCA statements, developed no revised version 
for others, and also developed statements for which 
there is no TCA statement focused on that health 
condition. 

5 The 15 revised statements FDA refined for 
further testing did not include revised versions of 

the following 4 TCA statements: WARNING: 
Cigarettes are addictive; WARNING: Smoking can 
kill you; WARNING: Tobacco smoke causes fatal 
lung disease in nonsmokers; and WARNING: 
Quitting smoking now greatly reduces serious risks 
to your health. FDA made this determination based 
on focus group feedback and findings from the 
scientific literature suggesting the health conditions 

described in these 4 statements are better-known 
health consequences of smoking and that revised 
statements on these conditions likely would not 
promote greater public understanding of the 
negative health consequences of smoking more than 
either the relevant TCA statements themselves or 
new statements on different health conditions. 

Additionally, and as discussed in 
section V, the current Surgeon General’s 
warnings often go unnoticed and are not 
effective at informing the public of the 
health risks associated with cigarette 
smoking. 

B. Developing Revised Textual Warning 
Statements 

After FDA’s initial review of the 
scientific literature on cigarette 
smoking-related consumer knowledge 
and misperceptions, as well as its 
epidemiological reviews of the causally 
linked health conditions identified in 
the recent Surgeon General’s Reports 
and scientific literature, we evaluated 
whether revising some or all of the TCA 
statements to focus on negative health 
effects that are less-known or less 
understood by consumers would 
promote greater public understanding of 
the risks associated with cigarette 
smoking. FDA developed initial 
versions of revised statements for 
further review, testing, and refinement. 
These initial revised statements were 
reviewed by FDA internal 
epidemiological experts to ensure that 
the health conditions under 
consideration were causally linked to 
cigarette smoking or exposure to 
secondhand smoke, and that these 
smoking-attributed conditions were not 
rare. 

Through a series of 16 qualitative 
focus groups with adolescent smokers, 
adolescents at risk for starting smoking, 

and adult smokers (OMB control 
number 0910–0674, ‘‘Qualitative Study 
on Cigarettes and Smoking: Knowledge, 
Beliefs, and Misperceptions’’), FDA 
gathered additional input on consumers’ 
awareness of the negative health 
consequences of cigarette smoking and 
assessed initial consumer responses to 
17 revised statements 4 and the nine 
TCA statements. These focus groups 
provided FDA with qualitative feedback 
on consumers’ comprehension of each 
statement, the believability of the 
content of each statement (e.g., that 
smoking causes the health condition 
noted), if that health condition was new 
information to participants, and other 
feedback about the statement and how 
to make it more understandable or 
convey the intended message more 
clearly. Generally, participants reported 
the initial revised statements presented 
new information more than the TCA 
statements. FDA considered this 
information in identifying 15 revised 
statements 5 for further quantitative (see 
section VI.C) and qualitative (see section 
VI.D) testing. 

C. FDA’s Consumer Research Study on 
Revised Textual Warning Statements 

FDA next conducted a large 
quantitative consumer research study to 
assess which, if any, of the revised 
warning statements would promote 
greater public understanding of the risks 
associated with cigarette smoking as 
compared to the TCA statements (OMB 

control number 0910–0848, 
‘‘Experimental Study on Warning 
Statements for Cigarette Graphic Health 
Warnings’’). A secondary goal of this 
study was to inform the selection of 
health conditions and specific 
statements that, when paired with color 
graphics depicting the health conditions 
described in the warning statements, 
would form new cigarette health 
warnings for further testing. 

1. Study Design 

FDA’s study on revised textual 
warning statements had two phases, 
both of which were completed during a 
single online session. The study sample 
comprised 2,505 participants. This 
included adolescents (aged 13 to 17 
years), half of whom were current 
smokers and the rest of whom had never 
smoked but were at risk for starting 
smoking; younger adult (aged 18 to 24 
years) current smokers; and older adult 
(aged 25 years and older) current 
smokers. Study participants in all age 
groups were randomly assigned to a 
condition that determined which 
warning statements they viewed during 
the study. Participants in the control 
condition viewed the nine TCA 
statements. Participants in each of the 
treatment conditions viewed one of 15 
revised warnings statements plus 8 TCA 
warning statements. Table 1 provides a 
list of the 9 TCA statements and 15 
revised warning statements that FDA 
evaluated in this study. 

TABLE 1—TCA AND REVISED STATEMENTS STUDIED IN FDA’S CONSUMER RESEARCH STUDY 

TCA statements (short name) Revised statements (short name) 

WARNING: Cigarettes are addictive (addictive). 
WARNING: Tobacco smoke can harm your children (harm children). 
WARNING: Cigarettes cause fatal lung disease (fatal lung disease in 

smokers). 
WARNING: Cigarettes cause cancer (unspecified cancer). 
WARNING: Cigarettes cause strokes and heart disease (strokes and 

heart disease). 
WARNING: Smoking during pregnancy can harm your baby (harm your 

baby). 
WARNING: Smoking can kill you (kill you). 
WARNING: Tobacco smoke causes fatal lung disease in nonsmokers 

(fatal lung disease in nonsmokers). 
WARNING: Quitting smoking now greatly reduces serious risks to your 

health (quit now). 

WARNING: Smoking causes mouth and throat cancer (mouth and 
throat cancer). 

WARNING: Smoking causes head and neck cancer (head and neck 
cancer). 

WARNING: Smoking causes bladder cancer, which can lead to bloody 
urine (bladder cancer). 

WARNING: Smoking during pregnancy causes premature birth (pre-
mature birth). 

WARNING: Smoking during pregnancy stunts fetal growth (stunts fetal 
growth). 

WARNING: Smoking during pregnancy causes premature birth and low 
birth weight (low birth weight). 

WARNING: Secondhand smoke causes respiratory illnesses in chil-
dren, like pneumonia (pneumonia). 

WARNING: Smoking can cause heart disease and strokes by clogging 
arteries (clogged arteries). 

WARNING: Smoking causes COPD, a lung disease that can be fatal 
(COPD). 

WARNING: Smoking causes serious lung diseases like emphysema 
and chronic bronchitis (emphysema and chronic bronchitis). 
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6 FDA will conduct a peer review of this 
consumer research study. FDA’s peer review plans 
are available online at https://www.fda.gov/science- 
research/science-and-research-special-topics/peer- 
review-scientific-information-and-assessments. 

7 There was one exception: The TCA statement 
‘‘Fatal lung disease in nonsmokers’’ was new 
information to 41.9 percent of participants. 

TABLE 1—TCA AND REVISED STATEMENTS STUDIED IN FDA’S CONSUMER RESEARCH STUDY—Continued 

TCA statements (short name) Revised statements (short name) 

WARNING: Smoking reduces blood flow, which can cause erectile dys-
function (erectile dysfunction). 

WARNING: Smoking reduces blood flow to the limbs, which can re-
quire amputation (amputation). 

WARNING: Smoking causes type 2 diabetes, which raises blood sugar 
(diabetes). 

WARNING: Smoking causes age-related macular degeneration, which 
can lead to blindness (macular degeneration). 

WARNING: Smoking causes cataracts, which can lead to blindness 
(cataracts). 

In Phase 1 of the study, all 
participants viewed nine warning 
statements, one at a time, presented in 
random order. Participants in the 
control condition viewed the nine TCA 
statements. Participants in the treatment 
condition viewed 8 TCA statements 
plus 1 of 15 revised statements, for a 
total of 9 statements. Revised statements 
that did not have a TCA counterpart 
(e.g., the diabetes statement) are called 
‘‘new content’’ statements for short. 
Each revised statement either was 
presented in place of a more general 
TCA statement on the same or similar 
health condition (e.g., a revised 
statement on head and neck cancer 
replaced the TCA unspecified cancer 
statement) or, for ‘‘new content’’ 
statements, was presented in place of a 
randomly selected TCA statement (e.g., 
a revised statement on diabetes was 
presented in place of the TCA statement 
on fatal lung disease in smokers). After 
viewing each individual warning 
statement, participants answered 
questions about that statement before 
viewing and answering questions about 
the next assigned statement. The study 
evaluated the following outcomes: 

• Whether the warning statement was 
new information to participants (‘‘new 
information’’) (i.e., participants reported 
that they had not previously heard of 
that specific health effect from cigarette 
smoking); 

• Whether participants learned 
something from the warning statement 
(‘‘self-reported learning’’); 

• Whether the warning statement 
made participants think about the 
health risks of smoking (‘‘thinking about 
risks’’); 

• Whether the warning statement was 
believable (‘‘believable’’); 

• Whether the warning statement was 
informative (‘‘informativeness’’) (i.e., 
participants reported that the warning 
was informative to them); 

• Whether the warning statement was 
perceived to be a fact or an opinion 
(‘‘factuality’’); and 

• Whether participants reported 
beliefs linking smoking and the health 

consequences in the warning statement 
(‘‘health beliefs’’). 

In Phase 2 of the study, all 
participants viewed nine warning 
statements presented at the same time. 
Participants assigned to the control 
condition viewed the nine TCA warning 
statements again. Participants assigned 
to the treatment conditions viewed one 
of several different combinations of nine 
revised warning statements. After 
viewing the nine warning statements, all 
participants answered questions about 
their beliefs about the link between 
smoking and each of the health 
consequences presented in the warning 
statements they viewed (‘‘Health 
beliefs’’). 

More details about the study 
methodology can be found in the study 
report, which we have included in this 
docket (Ref. 129).6 

2. Study Findings 
The outcomes ‘‘new information’’ and 

‘‘self-reported learning’’ provide useful 
data for determining whether a revised 
warning statement would promote 
greater understanding than a TCA 
statement of the risks associated with 
cigarette smoking, as described below. 
In general, relatively few participants 
reported that the content of the TCA 
statements was new information; more 
participants reported that the revised 
statements were new information than 
did participants who viewed the TCA 
statements on the same health 
conditions; and most participants 
reported that the ‘‘new content’’ 
statements were new information. For 
example, fewer than 24 percent of 
participants reported that the TCA 
statements were new information to 
them,7 whereas more than 66 percent of 
participants who viewed the ‘‘new 

content’’ statements (e.g., blindness, 
diabetes) reported that the ‘‘new 
content’’ statements were new 
information to them. When a specific 
health condition was covered by both a 
revised and TCA statement (e.g., 
cancer), the revised statement was new 
information to more participants than 
the TCA statement. 

At the level of the individual warning 
statement, 10 of the 15 revised 
statements tested demonstrated 
statistically significant higher levels of 
both ‘‘new information’’ and ‘‘self- 
reported learning’’ when compared to a 
TCA statement (see Ref. 129, Table 4– 
1, ‘‘Summary of Significant Results’’). 
Those 10 revised statements focused on 
the following negative health effects of 
cigarette smoking: Age-related macular 
degeneration, cataracts, type 2 diabetes, 
peripheral vascular disease 
(amputation), bladder cancer, erectile 
dysfunction, head and neck cancer, 
heart disease and stroke (clogged 
arteries), stunted fetal growth, and 
COPD. 

There were two revised statements 
that had statistically significant higher 
levels of ‘‘new information’’ but not 
‘‘self-reported learning,’’ both of which 
focused on pregnancy-related health 
consequences (premature birth; low 
birth weight). For two revised 
statements (emphysema and chronic 
bronchitis; pneumonia), participants 
had statistically significant higher levels 
of ‘‘self-reported learning’’ but not ‘‘new 
information.’’ For one revised statement 
(mouth and throat cancer), participants 
did not have statistically significant 
higher levels of either of these two 
outcomes. Of the five revised warning 
statements that lacked statistically 
significant higher outcomes for both 
‘‘new information’’ and ‘‘self-reported 
learning’’, four focused on a health 
condition for which another revised 
statement had statistically significant 
higher levels of both ‘‘new information’’ 
and ‘‘self-reported learning’’ (e.g., 
premature birth versus stunts fetal 
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8 Five of the 15 revised statements were ‘‘new 
content’’ statements, without a comparator TCA 
statement on the same health condition. Those five 
revised statements were compared to a randomly 

selected TCA statement on a different health 
condition, which may have resulted in larger effects 
for these ‘‘new content’’ statements as compared to 
the effects for the remaining 10 revised statements. 

growth); only the revised warning 
statement on pneumonia did not. 

More details about the full study 
results can be found in the study report, 
which we have included in this docket 
(Ref. 129). 

3. How Study Findings Were Used 

FDA determined that the scientific 
literature demonstrates that the 
outcomes ‘‘new information’’ and ‘‘self- 
reported learning’’ are predictive for the 
task of identifying which, if any, of the 
revised warning statements would 
promote greater public understanding of 
the risks associated with cigarette 
smoking as compared to a TCA 
statement. Communication science 
research shows that an important first 
step in promoting public understanding 
of health risks is to raise public 
awareness of those risks, particularly if 
the risks are not commonly known 
(Refs. 130 and 131) (see section V.B). 
Measuring whether information is new 
helps identify opportunities to improve 
understanding through increased 
awareness. Additionally, 
communication science research has 
found that people are more likely to pay 
attention to information that is new, and 
attention plays a vital role in message 
comprehension and learning (Ref. 128). 
Therefore, ‘‘new information’’ and ‘‘self- 
reported learning’’ are often linked and 
are both predictive of improved 
understanding. Other study outcomes, 
such as ‘‘thinking about the risks’’ and 
‘‘health beliefs,’’ were unlikely to 
change with a single brief exposure to 
the text-only statements—as was 
provided in this first quantitative 
consumer research study—and therefore 
were not considered predictive of 
improved understanding in the way the 
‘‘new information’’ and ‘‘self-reported 
learning’’ measures were. 

Because the purpose of this first 
quantitative consumer research study 
was to determine which, if any, revised 
warning statements promote greater 
public understanding of the risks 
associated with cigarette smoking (as 
per section 4(d) of the FCLAA) when 
compared to a TCA warning statement, 
the study was not designed to put the 
revised statements in a rank order or 
compare individual results of one 
revised statement to another. Rather, 
FDA interpreted the presence of a 
statistically significant finding in a 
positive direction as support for a 
revised warning statement over its 
comparator TCA statement.8 

FDA evaluated the research results for 
each individual warning statement to 
determine which statements would 
move on for further testing. Based on 
this analysis, a total of 10 revised 
statements and 5 TCA statements were 
selected for such further testing. As 
discussed above, at the level of the 
individual warning statement, 10 of the 
15 revised warning statements tested 
demonstrated statistically significant 
higher levels of both ‘‘new information’’ 
and ‘‘self-reported learning’’ when 
compared to a TCA warning statement. 
FDA selected those 10 revised 
statements for further testing in the final 
consumer research study discussed 
below. Of the five revised warning 
statements that did not have statistically 
significant higher outcomes for both 
‘‘new information’’ and ‘‘self-reported 
learning,’’ four focused on a health 
condition for which another revised 
statement did have statistically 
significant higher levels for both ‘‘new 
information’’ and ‘‘self-reported 
learning’’; only the revised statement on 
harms of secondhand smoke exposure 
in children (pneumonia) did not. 
Because there was not another revised 
statement on harms of secondhand 
smoke exposure in children, FDA 
selected the TCA statement on the same 
health condition (harm children) for 
further testing in the final quantitative 
consumer research study. 

Additionally, as described above, 
FDA did not test a revised warning 
statement for four TCA statements 
(addictive, kill you, fatal lung disease in 
nonsmokers, quit now; see table 1 for 
full statements). Although these TCA 
statements were new information to 
relatively few participants and self- 
reported learning was low, FDA 
determined that it would provide a 
better basis for decision-making to 
pursue additional data on these four 
TCA statements, and thus included 
them for further testing. 

Based on the Agency’s analysis of the 
research results and evaluation of other 
considerations as just described, FDA 
selected a total of 15 textual warning 
statements for further testing. FDA 
selected the following five TCA 
statements for the final quantitative 
consumer research study: 

• WARNING: Cigarettes are addictive. 
• WARNING: Tobacco smoke can 

harm your children. 
• WARNING: Smoking can kill you. 
• WARNING: Tobacco smoke causes 

fatal lung disease in nonsmokers. 

• WARNING: Quitting smoking now 
greatly reduces serious risks to your 
health. 

Additionally, FDA selected the 
following 10 revised or ‘‘new content’’ 
statements for the final quantitative 
consumer research study (see section 
VI.E for a discussion of that study): 

• WARNING: Smoking causes head 
and neck cancer. 

• WARNING: Smoking causes 
bladder cancer, which can lead to 
bloody urine. 

• WARNING: Smoking during 
pregnancy stunts fetal growth. 

• WARNING: Smoking can cause 
heart disease and strokes by clogging 
arteries. 

• WARNING: Smoking causes COPD, 
a lung disease that can be fatal. 

• WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction. 

• WARNING: Smoking reduces blood 
flow to the limbs, which can require 
amputation. 

• WARNING: Smoking causes type 2 
diabetes, which raises blood sugar. 

• WARNING: Smoking causes age- 
related macular degeneration, which 
can lead to blindness. 

• WARNING: Smoking causes 
cataracts, which can lead to blindness. 

D. Developing and Testing Images 
Depicting the Negative Health 
Consequences of Smoking To 
Accompany the Textual Warning 
Statements 

Section 4(d) of the FCLAA, as 
amended by section 201(a) of the 
Tobacco Control Act, directs FDA to 
issue regulations that require color 
graphics depicting the negative health 
consequences of smoking to accompany 
textual warning statements on cigarette 
packages and in cigarette 
advertisements. In parallel with FDA’s 
efforts to develop and test revised 
warning statements, the Agency also 
undertook an iterative, research-based 
approach to develop color graphics 
depicting the negative health 
consequences of cigarette smoking to 
accompany those statements. This 
process required considering how to 
help promote greater public 
understanding of the negative health 
consequences of cigarette smoking given 
that the general public comprises 
individuals with many varied 
backgrounds, knowledge, beliefs, and 
abilities to read and understand health 
information. According to National 
Assessment of Adult Literacy estimates, 
about 12 percent of U.S. adults have 
proficient health literacy (i.e., the ability 
to access, understand, and use health 
information and services (Refs. 125 and 
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132). Among the remaining adults, 53 
percent have intermediate health 
literacy, 22 percent have basic health 
literacy, and 14 percent have below 
basic health literacy (Ref. 125). 
Individuals with basic or below basic 
health literacy are more likely to be 
cigarette smokers (Refs. 133–135) and 
are more likely to have limited 
knowledge about the negative health 
consequences of smoking (Refs. 136 and 
137). National surveys also indicate that 
about half of the U.S. adult population 
has only very basic or below basic 
quantitative skills, and only 9 percent of 
U.S. adults scored in the highest 
numeracy levels (i.e., the ability to 
understand and use numbers, including 
the ability to read and interpret data 
presented in tables, graphs, and bar 
charts) (Refs. 138 and 139). 

To determine the best way to visually 
depict the negative health consequences 
of cigarette smoking to promote greater 
understanding among such a diverse 
population, FDA considered findings 
from health communication science 
research regarding best practices for 
helping the public better understand 
health risk information. As described in 
section V.B, it is well established in the 
scientific literature that vivid features 
(e.g., images) increase noticeability of 
and attention to textual health risk 
information (e.g., cigarette health 
warnings) and increase comprehension, 
understanding, and recall of health 
messages (Refs. 43, 50, 75, 78–81, 118, 
and 140–145). Research also indicates 
that visual depictions of textual health 
risk information are especially 
beneficial in aiding comprehension and 
understanding among subpopulations 
that have lower health literacy and 
numeracy skills (Refs. 118, 144, and 
146–148), including greater disparities 
in knowledge about the negative health 
consequences of smoking (Ref. 69). 
However, multiple factors influence 
whether a specific type of visual 
depiction (such as an image compared 
to a bar chart or graph) ultimately aids 
or impedes message comprehension, 
including the level of concordance 
between the text and accompanying 
visual depiction (e.g., using an image of 
an eye to depict the word ‘‘eye’’); the 
level of cognitive effort required to 
understand the information (e.g., using 
a stacked bar chart to depict multiple 
data comparisons requires greater 
cognitive effort); and the type of 
communication channel used to deliver 
the message (e.g., information presented 
by a doctor as part of a conversation 
with a patient, versus information 
presented in a mass media campaign) 
(Refs. 118, 140–143, 146, 147, and 149– 

152). For example, some types of visual 
depiction, such as bar charts and 
graphs, are better suited to certain 
communication purposes such as 
depicting comparisons (bar charts) or 
conveying numerical information 
(graphs) (Refs. 142 and 152). When used 
to communicate health risk information 
to the public, bar charts and graphs are 
often misperceived, especially when not 
accompanied by further instruction on 
how to read and interpret the 
information (Refs. 140, 141, 149, and 
151). Bar charts and graphs also require 
a higher degree of numerical proficiency 
and cognitive effort to promote 
consumer understanding than do other 
types of visual depiction, such as 
illustrations and photographs. In 
comparison, illustrations, photographs, 
and other pictorial visual depictions are 
more likely to aid comprehension when 
used for mass-communication purposes 
as these types of visual depictions are 
more easily made congruent (i.e., the 
type of visual is appropriate for the 
message) and concordant, and they 
require less numerical proficiency and 
cognitive effort to understand the 
information (Refs. 141, 142, 149, and 
150). Therefore, based on this review of 
the literature, the proposed cigarette 
health warning message content, and 
the communication channel, FDA 
determined that textual warning 
statements paired with factually 
accurate, concordant photographs or 
photorealistic images of specific health 
conditions, presented in a realistic and 
objective format, would be most likely 
to advance the Government’s interest in 
promoting greater public understanding 
of the negative health consequences of 
cigarette smoking. 

FDA then undertook a rigorous 
multistep process to develop, test, and 
refine images that: (1) Are factually 
accurate; (2) depict common visual 
presentations of the health conditions 
(intended to aid understanding by 
building on existing consumer health 
knowledge and experiences) and/or 
show disease states and symptoms as 
they are typically experienced; (3) 
present the health conditions in a 
realistic and objective format that is 
devoid of non-essential elements; and 
(4) are concordant with the statements 
on the same health conditions. 

After developing initial image 
concepts, FDA used information 
gathered through a series of 53 indepth 
individual interviews with adolescents 
and adults (OMB control number 0910– 
0796, ‘‘Qualitative Study of Perceptions 
and Knowledge of Visually Depicted 
Health Conditions’’) to further refine the 
concepts. FDA evaluated the extent to 
which participants found the initial 

image concepts clear (in terms of 
recognizing what was being depicted in 
the image), attention-grabbing, worth 
remembering, credible, and relevant, 
and whether the concepts provided any 
new information. The interviews found 
that some image concepts were very 
clear, while others were less 
understood. When there were multiple 
image concepts on the same or similar 
health conditions, participants reacted 
similarly to those concepts. Overall, the 
majority of participants found the image 
concepts to be credible and rated most 
of the concepts as medium to high in 
terms of image clarity. FDA used the 
feedback from these qualitative 
interviews to further refine the initial 
image concepts, eliminate some image 
concepts from further consideration, 
and inform a future quantitative 
consumer research study (see section 
VI.E). 

FDA used a photorealistic illustration 
format for the images rather than 
photographs, because this format best 
allowed depicting specific features of 
the health conditions as described by 
the textual warning statements. The 
photorealistic illustration format also 
facilitated providing factually accurate 
images that depict common 
presentations of the health conditions in 
a realistic and objective format devoid 
of non-essential elements. Using 
photorealistic images allowed further 
editing and refinements for clarity and 
ease of understanding throughout the 
research and development process for 
new cigarette health warnings. A 
certified medical illustrator developed 
high quality, medically accurate, 
photorealistic images in close 
collaboration with FDA staff. After the 
photorealistic images were created, FDA 
paired each textual warning statement 
(the 9 TCA statements and the 15 
revised statements tested in the first 
quantitative consumer research study) 
with a concordant image for further 
testing. 

To do this further testing, FDA 
evaluated the photorealistic images 
through a series of 20 qualitative focus 
groups with adolescent smokers, 
adolescents at risk for starting smoking, 
and adult smokers (OMB control 
number 0910–0796, ‘‘Qualitative Study 
on Consumer Perceptions of Cigarettes 
Health Warning Images’’). The focus 
groups examined what factual 
information the images conveyed to 
participants about the negative health 
consequences of cigarette smoking in 
the absence of a paired textual warning 
statement, as well as how concordant 
participants considered the images to be 
when paired with potential textual 
warning statements (both TCA 
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statements and the revised statements). 
Based on feedback received in these 
focus groups, FDA further refined some 
images for additional clarity and 
eliminated other images that were not 
well understood or where potential 
confusion could not be resolved through 
additional revisions. FDA then 
completed final pairings of textual 
warning statements and concordant 
photorealistic images for testing in the 
final quantitative consumer research 
study. 

As noted earlier (see section VI.C), 
FDA selected a total of 15 textual 
warning statements for further testing. 
However, two of the textual warning 
statements (fatal lung disease in 
nonsmokers, COPD) shared similar 
concordant images (diseased lungs). To 
preserve the option of potentially 
requiring both warning statements but 
without using two similar images, FDA 
paired an additional concordant image 
that tested well in the qualitative focus 
groups (man with oxygen tank) with the 
COPD warning statement for further 
testing. Therefore, FDA prepared a total 
of 16 statement-and-image pairings to 
test in the final quantitative consumer 
research study. 

E. FDA’s Consumer Research Study on 
New Cigarette Health Warnings 

Once FDA examined opportunities to 
promote greater public understanding of 
the risks associated with cigarette 
smoking, developed potential revised 
statements to address gaps in public 
understanding, tested the revised 
statements in a consumer research 
study, and developed concordant 
photorealistic images that depict the 
negative health consequences of 
smoking, the Agency prepared a set of 
16 cigarette health warnings (statements 
paired with their concordant 
photorealistic images) to be tested in a 
final consumer research study. The 
purpose of the final research study was 
to assess the extent to which any of the 
cigarette health warnings, developed 
through FDA’s science-based, iterative 
research process, increase 
understanding of the negative health 
consequences of cigarette smoking. For 
warnings to be considered for this 
proposed rule, FDA decided that a 
warning tested in this final consumer 
research study must demonstrate 
statistically significant improvements, 
as compared to the control condition, on 
both the two outcomes of ‘‘new 
information’’ and ‘‘self-reported 
learning’’ (more discussion about the 

study design, including the control and 
outcomes follows). 

1. Study Design 

FDA’s final research study on new 
cigarette health warnings was a three- 
session internet-based consumer 
research study using an online research 
panel (OMB control number 0910–0866, 
‘‘Experimental Study of Cigarette 
Warnings’’). The study included 9,760 
participants, including: (1) Adolescents 
(aged 13–17 years) who were current 
smokers and those at risk for starting 
smoking; (2) younger adults (aged 18–24 
years) who were current smokers and 
nonsmokers; and (3) older-adults (aged 
25 years and older) who were current 
smokers and nonsmokers. Study 
participants in all age groups were 
assigned to a condition that determined 
which warnings they viewed during the 
study. Participants in the control 
condition viewed one of the four current 
Surgeon General’s cigarette warnings. 
Participants in each of the treatment 
conditions viewed one of 16 of the new 
cigarette health warnings (i.e., text- 
image pairings) FDA developed through 
the process described in sections VI.B– 
D. Table 2 provides a list of the 16 
textual warning statements (paired with 
images) that FDA evaluated in this 
study. 

TABLE 2—TEXT OF CIGARETTE HEALTH WARNINGS TESTED IN FDA’S CONSUMER RESEARCH STUDY 

Statements 

WARNING: Cigarettes are addictive. 
WARNING: Tobacco smoke can harm your children. 
WARNING: Smoking can kill you. 
WARNING: Tobacco smoke causes fatal lung disease in nonsmokers. 
WARNING: Quitting smoking now greatly reduces serious risks to your health. 
WARNING: Smoking causes head and neck cancer. 
WARNING: Smoking causes bladder cancer, which can lead to bloody urine. 
WARNING: Smoking during pregnancy stunts fetal growth. 
WARNING: Smoking can cause heart disease and strokes by clogging arteries. 
WARNING: Smoking causes COPD, a lung disease that can be fatal. [paired with an image of diseased lungs] 
WARNING: Smoking causes COPD, a lung disease that can be fatal. [paired with an image of man with oxygen tank] 
WARNING: Smoking reduces blood flow, which can cause erectile dysfunction. 
WARNING: Smoking reduces blood flow to the limbs, which can require amputation. 
WARNING: Smoking causes type 2 diabetes, which raises blood sugar. 
WARNING: Smoking causes age-related macular degeneration, which can lead to blindness. 
WARNING: Smoking causes cataracts, which can lead to blindness. 

All participants viewed their assigned 
warnings on both a mock three- 
dimensional cigarette package that 
could be rotated on screen and as part 
of a mock full-page magazine cigarette 
advertisement in either their current 
(e.g., on the side of the package for the 
Surgeon General’s warnings) or 
proposed (e.g., on the top 50 percent of 
the front and rear panel of the package 
for the new cigarette health warnings) 
size and location. 

The study took place over three 
sessions over more than two weeks for 
each respondent. During the first 
session, participants answered baseline 
questions about their beliefs about the 
negative health consequences of 
cigarette smoking. Next, they viewed 
their assigned warning on both the 
mock cigarette package and in the mock 
cigarette advertisement and answered 
questions assessing the following 
outcomes: 

• Whether the warning was new 
information to participants (‘‘new 
information); 

• Whether participants learned 
something from the warning (‘‘self- 
reported learning’’); 

• Whether the warning made 
participants think about the health risks 
of smoking (‘‘thinking about risks’’); 

• Whether the warning was perceived 
to be informative (‘‘perceived 
informativeness’’); 
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9 As with the first consumer research study, FDA 
will conduct a peer review of this consumer 
research study. FDA’s peer review plans are 
available online at https://www.fda.gov/science- 
research/science-and-research-special-topics/peer- 
review-scientific-information-and-assessments. 

10 As discussed in section VI.D, FDA paired two 
concordant images (i.e., diseased lungs, man with 
oxygen tank) with the COPD warning statement for 
final testing. Both text and image pairings 
demonstrated statistically significant 
improvements, as compared to the control 

condition (i.e., the Surgeon General’s warnings), on 
both the outcomes of ‘‘new information’’ and ‘‘self- 
reported learning’’ (i.e., knowledge gain). 

• Whether the warning was perceived 
to be understandable (‘‘perceived 
understandability’’); 

• Whether the warning was perceived 
to be a fact or opinion (‘‘perceived 
factualness’’); 

• Whether participants reported 
beliefs linking smoking and each of the 
health consequences presented in the 
warning (‘‘health beliefs’’); 

• Whether the warning was perceived 
to help participants understand the 
negative health effects of smoking 
(‘‘perceived helpfulness understanding 
health effects’’); 

• Whether the warning grabbed their 
attention (‘‘attention’’); and 

• Whether the warning was recalled 
(‘‘recall’’). 

Approximately 1 day later, during the 
second session, participants viewed 
their assigned warning again and 
answered questions assessing their 
beliefs about the negative health 
consequences of cigarette smoking. 
Approximately 14 days after the second 
session, during the third session (i.e., a 
delayed post-test), participants 
answered questions about their beliefs 
about the negative health consequences 
of cigarette smoking as well as questions 
assessing recall of the warning they 
viewed. 

More details about the study 
methodology, including the sample size 
calculation and analysis plan, can be 
found in the study report, which we 
have included in this docket (Ref. 153).9 

2. Study Findings 

The results of the final consumer 
research study allowed FDA to draw 
important conclusions that provide a 
basis for the cigarette health warnings 
included in this proposed rule. Overall, 
relative to the average of the Surgeon 
General’s warnings, most of the new 
cigarette health warnings were reported 
to be new information; resulted in 
greater self-reported learning; led to 
thinking about risks; were higher on 
perceived informativeness, perceived 
understandability, and perceived 
helpfulness understanding health 
effects; increased agreement with 
accurate health beliefs over time; 
attracted attention; and were recalled. 

As discussed above (see section 
VI.C.3), FDA determined that the 
outcomes ‘‘new information’’ and ‘‘self- 
reported learning’’ are predictive for the 
task of identifying which of the cigarette 
health warnings increase understanding 

of the negative health consequences of 
cigarette smoking. Participants were 
significantly more likely, relative to the 
control condition (i.e., the Surgeon 
General’s warnings), to report that, for 
13 of the 16 cigarette health warnings 
tested (except for the warnings related 
to addiction, smoking can kill, and 
quitting smoking), the new cigarette 
health warnings provided new 
information and resulted in greater self- 
reported learning (see Ref. 153, Table 4– 
1, ‘‘Summary of Results’’). 

More details about the full study 
results can be found in the study report, 
which we have included in this docket 
(Ref. 153). 

3. How Study Findings Were Used 

Because the purpose of this final 
quantitative consumer research study 
was to identify which of the cigarette 
health warnings increase understanding 
of the negative health consequences of 
cigarette smoking, the study was not 
designed to put the cigarette health 
warnings in a rank order or compare 
individual results of one cigarette health 
warning to another. FDA evaluated the 
research results for each individual 
cigarette health warning to determine 
which warnings to include in this 
proposed rule. 

FDA is including in this proposed 
rule only the warnings that demonstrate 
statistically significant improvements, 
as compared to the control condition 
(i.e., the Surgeon General’s warnings), 
on both the outcomes of ‘‘new 
information’’ and ‘‘self-reported 
learning’’ (i.e., knowledge gain). 
Following review of the findings of the 
final quantitative consumer research 
study, FDA is proposing 13 cigarette 
health warnings that use the following 
12 statements: 

• WARNING: Tobacco smoke can 
harm your children. 

• WARNING: Tobacco smoke causes 
fatal lung disease in nonsmokers. 

• WARNING: Smoking causes head 
and neck cancer. 

• WARNING: Smoking causes 
bladder cancer, which can lead to 
bloody urine. 

• WARNING: Smoking during 
pregnancy stunts fetal growth. 

• WARNING: Smoking can cause 
heart disease and strokes by clogging 
arteries. 

• WARNING: Smoking causes COPD, 
a lung disease that can be fatal. [paired 
with two images] 10 

• WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction. 

• WARNING: Smoking reduces blood 
flow to the limbs, which can require 
amputation. 

• WARNING: Smoking causes type 2 
diabetes, which raises blood sugar. 

• WARNING: Smoking causes age- 
related macular degeneration, which 
can lead to blindness. 

• WARNING: Smoking causes 
cataracts, which can lead to blindness. 

The cigarette health warnings using 
the following three statements did not 
demonstrate statistically significant 
improvements, as compared to the 
control condition, on the outcomes of 
‘‘new information’’ and ‘‘self-reported 
learning’’ and therefore are not included 
as part of this proposed rule: 

• WARNING: Cigarettes are addictive. 
• WARNING: Smoking can kill you. 
• WARNING: Quitting smoking now 

greatly reduces serious risks to your 
health. 

VII. FDA’s Proposed Required 
Warnings 

The initial section 4(d) of the FCLAA, 
as amended by section 201 of the 
Tobacco Control Act, directs FDA to 
issue ‘‘regulations that require color 
graphics depicting the negative health 
consequences of smoking’’ to 
accompany the textual warning 
statements specified in section 4(a)(1) of 
the FCLAA. A second section 4(d) of the 
FCLAA, as created by section 202(b) of 
the Tobacco Control Act, permits FDA, 
through notice and comment 
rulemaking, to adjust the format, type 
size, color graphics, and text of any of 
the label requirements if such a change 
would promote greater public 
understanding of the risks associated 
with the use of tobacco products. FDA 
interprets these provisions of the 
FCLAA to permit a rulemaking that 
establishes new cigarette health 
warnings and at the same time adjusts 
the text and color graphic requirements, 
including the number of required 
warnings, so long as the adjustments 
promote greater public understanding of 
the risks of the use of tobacco products. 

As described in section VI.B, FDA 
undertook a science-based, iterative 
research and development process to 
consider whether revisions to the 
textual warning statements specified in 
section 4(1) of the FCLAA would 
promote greater public understanding of 
the risks associated with cigarette 
smoking. The empirical results 
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demonstrate sufficient scientific support 
to adjust the textual warning statements. 
Also, as described in section VI.D, FDA 
carefully developed and tested 
concordant color graphics, in the form 
of photorealistic images, depicting the 
negative health consequences of 
smoking to accompany each of the 
textual warning statements included in 
this proposed rule. Based on the results 
of FDA’s research, we intend to finalize 
some or all of the 13 new cigarette 
health warnings proposed in this rule. 
We invite comment on how many 
warnings should be selected for the final 
rule and whether fewer than, more than, 
or exactly nine warnings would advance 
the Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
smoking. 

The 13 proposed warnings, each of 
which consists of a textual warning 
statement paired with a concordant 
photorealistic image depicting the 
negative health consequences of 
smoking, are available in an electronic 
PDF in this docket (Ref. 18). For the 
final rule, the required warnings will be 
contained in a document entitled 
‘‘Required Cigarette Health Warnings,’’ 
as is further discussed in section II.C. 

These proposed required warnings, as 
shown through the robust scientific 
evidence described in detail in sections 
V and VI and in the remainder of this 
section, are factual and accurate, 
advance the Government’s interest, and 
are not unduly burdensome (see section 
VIII for a more detailed discussion). In 
determining which proposed cigarette 
health warnings will be required in the 
final rule, FDA will consider public 
comments submitted to this docket, full 
research results from our final 
quantitative consumer research study 
(including peer reviewer comments), 
scientific literature, and other 
considerations as discussed in this 
proposal. 

A. FDA’s Proposed Required Warnings 

As discussed above, we assessed 
whether the new cigarette health 
warnings, developed through FDA’s 
science-based, iterative research 
process, will advance the Government’s 
interest in promoting greater public 
understanding of the negative health 
consequences of cigarette smoking. 
Based on available data and information 
available to us at this time, including 
results from FDA’s final consumer 
research study (see section VI for a full 
description of the final consumer 
research study) (Ref. 153), we identified 
13 cigarette health warnings for this 
proposed rule. 

Each of the proposed warnings 
described in this section demonstrated 
statistically significant higher levels of 
providing new information and self- 
reported learning when compared to the 
control condition (i.e., the Surgeon 
General’s warnings) (Ref. 153). While 
the final consumer research study was 
designed to measure a range of 
outcomes related to consumer 
understanding, as an initial matter, FDA 
is including in this proposed rule only 
the warnings that demonstrate 
statistically significant improvements, 
as compared to the control condition 
(i.e., the Surgeon General’s warnings), 
on both the outcomes of ‘‘new 
information’’ and ‘‘self-reported 
learning’’ (i.e., knowledge gain). As 
described above, the scientific literature 
demonstrates that these two outcomes 
are predictive for the task of assessing 
which of the new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Other study outcomes provide 
additional, useful information and are 
reflected in the study report (Ref. 153). 

FDA solicits comment on the 
individual cigarette health warnings 
included in this proposal, and we ask 
that comments provide data and factual 
information that would help us to 
further consider which proposed 
warnings to include in the final rule or 
whether such warnings should be 
altered, consistent with the 
Government’s interest, and how. For 
additional consideration, the following 
subsections provide relevant scientific 
support for each of the proposed 
required warnings. 

1. WARNING: Tobacco smoke can 
harm your children. 

This proposed warning consists of the 
TCA statement ‘‘WARNING: Tobacco 
smoke can harm your children’’ paired 
with a concordant, factually accurate, 
photorealistic image depicting a 
negative health consequence of 
secondhand smoke exposure in 
children. The image shows the head and 
shoulders of a young boy (aged 8–10 
years) wearing a hospital gown and 
receiving a nebulizer treatment for 
chronic asthma resulting from 
secondhand smoke exposure. 

Since 2004, several Surgeon General’s 
Reports have confirmed the causal link 
between exposure to secondhand smoke 
and several negative health 
consequences in children, including 
middle ear disease, respiratory 
symptoms, impaired lung function, 
lower respiratory illness, and SIDS 
(Refs. 8, 154, and 155). The 2006 
Surgeon General’s Report stated that the 
evidence is sufficient to conclude—the 
highest level of evidence of causal 

inferences from the criteria applied in 
the Surgeon General’s Reports—that 
secondhand smoke exposure from 
parental smoking causes the following 
negative health effects: Lower 
respiratory illness in infants and 
children; middle ear disease in children, 
including acute and recurrent otitis 
media and chronic middle ear effusion; 
cough, phlegm, wheeze, and 
breathlessness among children of school 
age, and ever having asthma among 
children of school age; the onset of 
wheeze illnesses in early childhood; 
persistent adverse effects on lung 
function across childhood; and a lower 
level of lung function during childhood 
(Ref. 155). More recently published 
studies on the topic support the Surgeon 
General’s Reports’ conclusion that 
parental secondhand smoke influences 
child health, particularly respiratory 
health (Refs. 156–158). 

2. WARNING: Tobacco smoke causes 
fatal lung disease in nonsmokers. 

This proposed warning consists of the 
TCA statement ‘‘WARNING: Tobacco 
smoke causes fatal lung disease in 
nonsmokers’’ paired with a concordant, 
factually accurate, photorealistic image 
depicting fatal lung disease. The image 
shows gloved hands holding a pair of 
diseased lungs containing cancerous 
lesions from chronic secondhand smoke 
exposure. 

The 1986 and subsequent Surgeon 
General’s Reports have confirmed the 
causal link between secondhand smoke 
exposure and lung cancer, a fatal lung 
disease, among nonsmokers (Refs.155 
and 159). The conclusion in the 2006 
Surgeon General’s Report extends to all 
secondhand smoke exposure, regardless 
of location of exposure (e.g., at home, at 
work, in other settings); the combined 
evidence from multiple studies 
indicates a 20 to 30 percent increase in 
the risk of lung cancer from secondhand 
smoke exposure associated with living 
with a smoker (Ref. 155). For example, 
a meta-analysis of 43 studies, including 
studies conducted in both the United 
States and outside of the United States, 
found that the relative risk of lung 
cancer among nonsmoking women who 
live with partners who smoke (i.e., the 
risk of the lung cancer among 
nonsmokers living with smokers 
compared to nonsmokers not living with 
smokers) was 1.29 (Ref. 160). This 
means that nonsmoking women who 
live with partners who smoke have 1.29 
times higher risk of lung cancer 
compared to nonsmoking women who 
live with partners who do not smoke. 
Recent studies support and extend these 
conclusions (Refs. 161–164). In addition 
to the many lung cancer deaths caused 
directly by smoking, researchers 
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estimate that another 5 percent of all 
lung cancer deaths, or 7,300 deaths 
annually (as measured in 2006), can be 
attributed to secondhand smoke 
exposure (Ref. 165). 

3. WARNING: Smoking causes head 
and neck cancer. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking causes head and 
neck cancer’’ paired with a concordant, 
factually accurate, photorealistic image 
depicting neck cancer. The image shows 
the head and neck of a woman (aged 50– 
60 years) who has neck cancer caused 
by cigarette smoking. The woman has a 
visible tumor protruding from the right 
side her neck just below her jawline. 

Common head and neck cancers 
include mouth, nose, pharynx, and 
larynx. Since 1979, Surgeon General’s 
Report have recognized that smoking 
causes head and neck cancers, and the 
2004 Surgeon General’s Report stated 
that the evidence is sufficient to infer a 
causal relationship—the highest level of 
evidence of causal inferences from the 
criteria applied in the Surgeon General’s 
Reports—between smoking and cancers 
of the oral cavity, pharynx, and larynx 
(Ref. 154), building on the strong 
conclusions of causality from previous 
reports. The magnitude of this 
relationship is substantial—male and 
female smokers who currently smoke 
and have smoked only cigarettes 
experience 10- and 5-fold higher risk of 
head and neck cancers than lifetime 
nonsmokers, respectively. The 2004 
Surgeon General’s Report summarized 
clinical studies showing that 
premalignant lesions in the mouth and 
throat are most commonly found in 
areas that have direct contact with 
tobacco or smoke and that quitting 
smoking causes most premalignant 
lesions to regress and reduces oral and 
pharyngeal cancer incidence and 
mortality (Ref. 154). In 2015, there were 
44,430 new cases of cancer of the oral 
cavity and pharynx and 12,292 new 
cases of cancer of the larynx (Ref. 166). 
There were approximately 14,000 
deaths from head and neck cancer in 
2016 (approximately 10,000 from cancer 
of the lip, oral cavity, and pharynx, and 
approximately 3,900 from cancer of the 
larynx) (Ref. 166). Most head and neck 
cancers are attributable to smoking, with 
almost 70 percent of lip, oral cavity, 
pharynx, and larynx cancer deaths from 
2000 to 2004 attributable to smoking, 
representing 7,900 deaths a year (Ref. 
30). 

4. WARNING: Smoking causes 
bladder cancer, which can lead to 
bloody urine. 

This proposed warning consists of the 
revised textual warning statement 

‘‘WARNING: Smoking causes bladder 
cancer, which can lead to bloody urine’’ 
paired with a concordant, factually 
accurate, photorealistic image depicting 
bloody urine. The image shows a gloved 
hand holding a urine specimen cup 
containing bloody urine resulting from 
bladder cancer caused by cigarette 
smoking. 

The association between smoking and 
bladder cancer has been noted since the 
first Surgeon General’s Report in 1964, 
and a causal conclusion was reported in 
the 1990 report (Refs. 183 and 219). The 
2014 Surgeon General’s Report again 
confirmed that the evidence is sufficient 
to infer a causal relationship—the 
highest level of evidence of causal 
inferences from the criteria applied in 
the Surgeon General’s Reports—between 
cigarette smoking and bladder cancer 
(Ref. 8). Recent research illustrates that 
even smoking a few cigarettes per day 
is associated with an increased risk of 
bladder cancer (Ref. 167) and that low 
intensity/long duration smoking is 
particularly associated with increased 
bladder cancer risk (Ref. 168). In most 
cases, blood in the urine (called 
hematuria) is the first visible sign of 
bladder cancer (Ref. 169), although there 
are other causes of hematuria. The 
number of cases of bladder cancer 
related to smoking is considerable. 
There were 73,000 bladder cancer cases 
in the United States in 2015 and 16,650 
deaths from bladder cancer in 2017 (Ref. 
166). According to the American Cancer 
Society, 1 in 27 men and 1 in 89 women 
will develop bladder cancer during their 
lifetime (Ref. 170). The Centers for 
Disease Control and Prevention (CDC) 
has estimated that 40 percent of bladder 
cancer deaths in 2000 through 2004 
were attributable to smoking, 
representing almost 5,000 deaths a year 
(Ref. 30). 

5. WARNING: Smoking during 
pregnancy stunts fetal growth. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking during pregnancy 
stunts fetal growth’’ paired with a 
concordant, factually accurate, 
photorealistic image depicting a 
negative health consequence of smoking 
during pregnancy: An infant with low 
birth weight resulting from stunted fetal 
growth. The image shows a newborn 
infant on a medical scale, and the digital 
display on the scale reads four pounds. 

The 2004 Surgeon General’s Report 
concluded for the first time that the 
evidence was sufficient to infer a causal 
relationship—the highest level of 
evidence of causal inferences based on 
the criteria applied in the Surgeon 
General’s Reports—between maternal 
smoking and fetal growth restriction and 

preterm delivery (Ref. 154). The 2004 
Surgeon General’s Report summarized 
many studies that found a consistent 
and strong relationship between 
smoking and reduced birth weight as 
well as a strong dose-response 
relationship between smoking intensity 
and birth weight, and the 2010 Surgeon 
General’s Report cited additional 
studies further supporting that 
conclusion (Ref. 171). New studies 
published since 2014 further support 
the causal relation between smoking 
and restricted fetal growth (Refs. 172– 
175). 

In the United States, around eight 
percent of newborns have low birth 
weight each year (Ref. 176). The CDC 
reported that low birth weight was twice 
as common among smoking mothers 
compared to nonsmoking mothers in 
Ohio in a 6-month period in 1989, with 
20 percent of cases of low birth weight 
among infants during the same period 
due to maternal smoking (Ref. 177). Low 
birth weight was almost 60 percent 
more common among mothers who 
smoked during pregnancy than mothers 
who did not in a study in Massachusetts 
in 1998 (Ref. 32). The California EPA 
estimated 24,500 cases of low birth 
weight due to maternal exposure to 
environmental tobacco smoke (i.e., 
secondhand smoking) in the United 
States per year (Ref. 34). 

6. WARNING: Smoking can cause 
heart disease and strokes by clogging 
arteries. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking can cause heart 
disease and strokes by clogging arteries’’ 
paired with a concordant, factually 
accurate, photorealistic image depicting 
a patient who recently underwent heart 
surgery to treat heart disease caused by 
smoking. The image shows the chest of 
a man (aged 60–70 years) wearing an 
open hospital gown. The man has a 
large, recently-sutured incision running 
down the middle of his chest and is 
undergoing post-operative monitoring. 

Surgeon General’s Reports since the 
1970s have concluded that smoking is 
causally related to heart disease and 
stroke (Refs. 154 and 178). The 2014 
Surgeon General’s Report summarized 
the evidence and focused on new 
insights into causal mechanisms gained 
since the earlier report (Ref. 8). 
Coronary heart disease—often simply 
called heart disease—is a disorder of the 
blood vessels of the heart that can lead 
to a heart attack. A heart attack happens 
when an artery becomes blocked, 
preventing oxygen and nutrients from 
getting to the heart. Stroke occurs when 
blood supply to part of the brain is 
interrupted or reduced, depriving brain 
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tissue of oxygen and nutrients (Ref. 
179). Atherosclerosis, or clogged 
arteries, is a disease in which plaque 
builds up inside the arteries that carry 
oxygen-rich blood to the heart and other 
parts of the body and can lead to heart 
attack and stroke through thrombosis, or 
blockage of the arteries (Refs. 8 and 
179). Most coronary heart disease 
involves atherosclerosis, or clogged 
arteries. The 2004 Surgeon General’s 
Report concluded that evidence from 
several different populations, multiple 
age groups, and both genders is 
sufficient to conclude that there is a 
causal relationship—the highest level of 
evidence of causal inferences from the 
criteria applied in the Surgeon General’s 
Reports—between smoking and 
atherosclerosis and related health 
conditions such as heart disease and 
stroke (Ref. 154). Across many studies 
over time, a clear dose-response 
relationship has been established with 
smoking more cigarettes and smoking 
for a longer time linked to greater risk 
of heart disease and stroke. More recent 
evidence demonstrates that even a very 
low frequency of smoking (i.e., even as 
few as one cigarette per day) has a 
measurable increase in the risk for 
cardiovascular disease (Ref. 180). The 
2004 Surgeon General’s Report further 
concluded that the evidence is sufficient 
to infer a causal relationship—the 
highest level of evidence of causal 
inferences from the criteria applied in 
the Surgeon General’s Reports—between 
smoking and subclinical (or very early 
signs of) atherosclerosis (Ref. 154). 

The public health burden of heart 
disease and stroke is considerable. It has 
been estimated that, in the United 
States, over 2 million people have had 
a heart attack during their lifetime and 
over 1 million have had a stroke during 
their lifetime due to smoking (Ref. 21). 
The mortality burden is also substantial. 
There are approximately 635,000 deaths 
from heart disease and 140,000 deaths 
from stroke in the United States each 
year (Ref. 181). Recent data showed that 
the mortality risk (i.e., the risk of dying) 
for current smokers compared to never 
smokers from heart disease was 2.50 
times greater for men and 2.86 times 
greater for women. The risk of having a 
stroke was 1.92 times greater for men 
and 2.10 times greater for women who 
were current smokers compared to 
never smokers (Ref. 182). The 
proportion of all deaths from heart 
attack and stroke due to active smoking 
is notable—24.1 percent for heart 
disease deaths and 11.3 percent for 
stroke deaths. This represents 
approximately 100,000 deaths from 

heart attack due to smoking, and 15,000 
stroke deaths due to smoking (Ref. 8). 

7. WARNING: Smoking causes COPD, 
a lung disease that can be fatal. [image 
of diseased lungs] 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking causes COPD, a 
lung disease that can be fatal’’ paired 
with a concordant, factually accurate, 
photorealistic image depicting COPD. 
The image shows gloved hands holding 
a pair of diseased, darkened lungs 
removed from a smoker with COPD. 
Because a similar image of diseased 
lungs was paired with the TCA 
statement regarding fatal lung disease in 
nonsmokers, FDA paired this revised 
statement with two different images for 
final testing (see next subsection). 

Chronic obstructive pulmonary 
disease (COPD) includes the diseases 
emphysema and chronic bronchitis. The 
1964 Surgeon General’s Report 
concluded that smoking is a primary 
cause of chronic bronchitis, and 
subsequent reports summarized 
additional evidence to conclude, in the 
2004 Surgeon General’s Report, at the 
highest level of evidence of causal 
inferences from the criteria applied in 
the Surgeon General’s Reports, that the 
evidence is sufficient to infer a causal 
relationship between active smoking 
and COPD morbidity and mortality 
(Refs. 154, 183, and 184). The 2014 
Surgeon General’s Report reinforced and 
extended this evidence to discuss the 
relationship between smoking and 
COPD mortality (Ref. 8). The 2014 
Surgeon General’s Report concluded 
that the evidence is sufficient to infer— 
once again, the highest level of evidence 
of causal inferences from the criteria 
applied in the Surgeon General’s 
Reports—that smoking is in fact the 
dominant cause of COPD in the United 
States (Ref. 8). The report also 
concluded that smoking causes all 
elements of COPD, including 
emphysema and damage to the airways 
of the lung (Ref. 8). 

The public health burden of COPD is 
substantial. The National Heart, Lung, 
Blood Institute estimates that there are 
12 million U.S. adults currently living 
who have been diagnosed with COPD 
and another 12 million who have COPD 
but have not yet been diagnosed (Ref. 
185). It has also been estimated that 
approximately 7.5 million people 
currently living with COPD (whether 
diagnosed or undiagnosed) have the 
disease because of smoking (Ref. 21). 
The mortality risk from COPD for 
current smokers compared to never 
smokers was 25.61 times higher for men 
and 22.35 times higher for women, 
according to 50-year trends published in 

the New England Journal of Medicine 
(Ref. 182). There are about 128,000 
COPD deaths in the United States each 
year, of which 101,000 (79 percent) are 
attributable to smoking (Ref. 8). 

8. WARNING: Smoking causes COPD, 
a lung disease that can be fatal. [image 
of man with oxygen tank] 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking causes COPD, a 
lung disease that can be fatal’’ paired 
with a concordant, factually accurate, 
photorealistic image depicting a man 
receiving oxygen support because he 
has COPD caused by cigarette smoking. 
The image shows the head and neck of 
a man (aged 50–60 years) who has a 
nasal canula under his nose supplying 
oxygen; the oxygen tank can be seen 
behind his left shoulder. Because, based 
on the findings from previous 
qualitative testing (see section VI.D), 
both this warning statement and the 
TCA statement regarding fatal lung 
disease in nonsmokers were paired with 
similar images of diseased lungs (see 
previous subsection), FDA decided to 
pair this revised statement with an 
additional concordant image for testing 
in the final quantitative consumer 
research study. 

As explained in the previous 
subsection (‘‘7. WARNING: Smoking 
causes COPD, a lung disease that can be 
fatal. [image of diseased lungs]’’), COPD 
includes the diseases emphysema and 
chronic bronchitis. The 1964 Surgeon 
General’s Report concluded that 
smoking is a primary cause of chronic 
bronchitis, and subsequent reports 
summarized additional evidence to 
conclude, in the 2004 Surgeon General’s 
Report, at the highest level of evidence 
of causal inferences from the criteria 
applied in the Surgeon General’s 
Reports, that the evidence is sufficient 
to infer a causal relationship between 
active smoking and COPD morbidity 
and mortality (Refs. 154, 183, and 184). 
The 2014 Surgeon General’s Report 
reinforced and extended this evidence 
to discuss the relationship between 
smoking and COPD mortality (Ref. 8). 
The 2014 Surgeon General’s Report 
concluded that the evidence is sufficient 
to infer—once again, the highest level of 
evidence of causal inferences from the 
criteria applied in the Surgeon General’s 
Reports—that smoking is in fact the 
dominant cause of COPD in the United 
States (Ref. 8). The report also 
concluded that smoking causes all 
elements of COPD, including 
emphysema and damage to the airways 
of the lung (Ref. 8). 

The public health burden of COPD is 
substantial. The National Heart, Lung, 
Blood Institute estimates that there are 
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12 million U.S. adults currently living 
who have been diagnosed with COPD 
and another 12 million who have COPD 
but have not yet been diagnosed (Ref. 
185). It has also been estimated that 
approximately 7.5 million people 
currently living with COPD (whether 
diagnosed or undiagnosed) have the 
disease because of smoking (Ref. 21). 
The mortality risk from COPD for 
current smokers compared to never 
smokers was 25.61 times higher for men 
and 22.35 times higher for women, 
according to 50-year trends published in 
the New England Journal of Medicine 
(Ref. 182). There are about 128,000 
COPD deaths in the United States each 
year, of which 101,000 (79 percent) are 
attributable to smoking (Ref. 8). 

9. WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction’’ paired with a concordant, 
factually accurate, photorealistic image 
depicting a man who is experiencing 
erectile dysfunction caused by smoking. 
The image shows a man (aged 50–60 
years) sitting on the edge of a bed and 
leaning forward, with one elbow resting 
on each knee. The man’s head is tilted 
down, with his forehead pressed into 
the knuckles of his right hand. Behind 
him on the bed, his female partner looks 
off in another direction. 

The 2014 Surgeon General’s Report 
concluded, for the first time, that the 
evidence is sufficient to infer a causal 
relationship—the highest level of 
evidence of causal inferences from the 
criteria applied in the Surgeon General’s 
Reports—between smoking and erectile 
dysfunction (Ref. 8). This conclusion is 
supported by the consistency of the 
strength of the association across 
numerous studies that evaluated rates of 
erectile dysfunction among smokers. For 
example, a recent meta-analysis of 
studies that included 50,360 
participants found that smoking more 
cigarettes and smoking for a longer time 
were associated with increased erectile 
dysfunction risk (Ref. 186). 

Erectile dysfunction is likely under- 
reported in epidemiological studies; 
therefore, the effect estimates observed 
in studies are likely an underestimate. 
However, given that limitation of being 
under-reported in studies, at least 20 
percent of all men have some degree of 
erectile dysfunction (Ref. 187). Among 
men between the ages of 40 and 70 
years, approximately 50 percent have 
some degree of erectile dysfunction (Ref. 
187). Smokers have been found to have 
a 40 percent increased risk of erectile 

dysfunction in studies such as the 
Health Professionals Follow-up Study 
and the Olmsted County Study of 
Urinary Symptoms and Health Status 
(Refs. 27 and 28). 

10. WARNING: Smoking reduces 
blood flow to the limbs, which can 
require amputation. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking reduces blood 
flow to the limbs, which can require 
amputation’’ paired with a concordant, 
factually accurate, photorealistic image 
depicting the feet of a person who had 
several toes amputated due to tissue 
damage resulting from peripheral 
vascular disease caused by cigarette 
smoking. 

Peripheral arterial disease (PAD), also 
known as peripheral vascular disease 
(PVD), is a condition in which narrowed 
arteries reduce blood flow to the limbs, 
especially the legs. Plaque is made up 
of fat, cholesterol, calcium, fibrous 
tissue, and other substances in the 
blood. Over time, plaque can harden 
and narrow the arteries. This limits the 
flow of oxygen-rich blood to organs and 
other parts of the body. PAD/PVD 
usually affects the arteries in the legs 
(Ref. 188). Complications of PAD/PVD 
occur because of decreased or absent 
blood flow and may include amputation 
or loss of limb due to tissue not getting 
enough oxygen from blood and dying. 
The 1983 Surgeon General’s Report 
entitled ‘‘The Health Consequences of 
Smoking: Cardiovascular Disease’’ 
summarized evidence regarding 
smoking and PAD/PVD and concluded 
that cigarette smoking is the most 
powerful risk factor predisposing to this 
condition and that smoking cessation 
plays an important role in its medical 
and surgical management (Ref. 189). 
Since that time, other Surgeon General’s 
Reports have extended this evidence 
base, through the 2014 report (Ref. 8). 

The population health burden of 
PAD/PVD is substantial. Overall 
prevalence of PAD/PVD was found to be 
13.5 percent in 2012 in the 
Atherosclerosis Risk in Communities 
study, a multi-site, biracial, prospective 
cohort study investigating the causes 
and clinical effects of atherosclerosis in 
four U.S. communities (Ref. 190). A 
meta-analysis of studies of PAD/PVD 
and smoking found that the risk of the 
condition was 2.71 times greater for 
current smokers and 1.67 times greater 
for former smokers compared to never 
smokers (Ref. 26). In its summary of a 
recent prospective analysis using the 
Women’s Health Study, which 
evaluated the relationships of smoking 
and smoking cessation with PAD/PVD, 
the 2014 Surgeon General’s Report 

showed that risk estimates have 
increased over time (Ref. 8). Results 
from that study found higher risks than 
those in the meta-analysis; compared to 
never smokers, the risk of PAD/PVD in 
the Women’s Health Study was 3.16 
times greater for former smokers, 11.94 
times greater for current smokers 
reporting less than 15 cigarettes per day, 
and 21.08 times greater for current 
smokers reporting 15 or more cigarettes 
per day (Ref. 191). 

One estimate from a review of the 
scientific literature suggests that there 
are between 160,000 and 180,000 
amputations due to PAD/PVD annually 
in the United States, and, among people 
with critical limb ischemia (i.e., a severe 
blockage of the arteries that greatly 
reduces blood flow due to PAD/PVD), 
25 percent have amputations each year 
(Ref. 192). Another article estimates that 
‘‘over 90% of all limb amputations in 
the Western world occur as a direct or 
indirect consequence’’ of PAD/PVD 
(Ref. 193). 

11. WARNING: Smoking causes type 
2 diabetes, which raises blood sugar. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking causes type 2 
diabetes, which raises blood sugar’’ 
paired with a concordant, factually 
accurate, photorealistic image depicting 
a personal glucometer device being used 
to measure the blood glucose level of a 
person with type 2 diabetes caused by 
cigarette smoking. The digital display 
reading of 175 mg/dL and a notation on 
the glucometer indicate a high blood 
sugar level. 

The 2014 Surgeon General’s Report 
concluded, for the first time, that: (1) 
The evidence is sufficient to infer—the 
highest level of evidence of causal 
inferences from the criteria applied in 
the Surgeon General’s Reports—that 
cigarette smoking is a cause of type 2 
diabetes; (2) the risk of developing 
diabetes is 30 to 40 percent higher for 
active smokers than nonsmokers; and 
(3) there is a relationship between 
increased number of cigarettes smoked 
and increased risk of developing 
diabetes (Ref. 8). Across the 25 studies 
included in the 2014 Surgeon General’s 
Report updated summary, the 
associations were strong and consistent 
and were found in many subgroups, and 
these results have been replicated in 
many different study populations and 
study locations. 

The public health burden of smoking 
and diabetes is substantial. The 
prevalence of diabetes among U.S. 
adults was estimated to be 12.1 percent 
in 2005 through 2010 National Health 
and Nutrition Examination Survey data 
(Ref. 194). A meta-analysis of studies 

VerDate Sep<11>2014 19:40 Aug 15, 2019 Jkt 247001 PO 00000 Frm 00024 Fmt 4701 Sfmt 4702 E:\FR\FM\16AUP3.SGM 16AUP3kh
am

m
on

d 
on

 D
S

K
B

B
V

9H
B

2P
R

O
D

 w
ith

 P
R

O
P

O
S

A
LS

3
Case 6:20-cv-00176   Document 1-3   Filed 04/03/20   Page 24 of 46 PageID #:  80



42777 Federal Register / Vol. 84, No. 159 / Friday, August 16, 2019 / Proposed Rules 

found the risk of type 2 diabetes to be 
44 percent greater among current 
smokers and 23 percent greater among 
former smokers compared to never 
smokers (Ref. 25). Smoking has been 
estimated to cause 9,000 of the 70,810 
deaths (12.7 percent) due to diabetes in 
the United States each year (Ref. 8). 

12. WARNING: Smoking causes age- 
related macular degeneration, which 
can lead to blindness. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking causes age- 
related macular degeneration, which 
can lead to blindness’’ paired with a 
concordant, factually accurate, 
photorealistic image depicting a closeup 
of an older man (aged 65 years or older) 
who has age-related macular 
degeneration caused by cigarette 
smoking. The man is receiving an 
injection in his right eye to prevent 
additional vessel growth. 

Macular degeneration is an incurable 
eye disease that causes blindness. The 
2014 Surgeon General’s Report on 
cigarette smoking concluded, for the 
first time, that the evidence is sufficient 
to infer a causal relationship—the 
highest level of evidence of causal 
inferences from the criteria applied in 
the Surgeon General’s Reports—between 
cigarette smoking and the two major 
types of advanced age-related macular 
degeneration (Ref. 8). The association is 
found across a range of populations and 
through various study designs. The 
prevalence of any macular degeneration 
among U.S. adults aged 40 years and 
older was estimated to be 6.5 percent 
(Ref. 216). A meta-analysis found that 
current smokers were approximately 
twice as likely (relative risks for cohort 
studies of 2.06 and for case-control 
studies of 2.38), as never smokers to 
have macular degeneration (Ref. 23). 

13. WARNING: Smoking causes 
cataracts, which can lead to blindness. 

This proposed warning consists of the 
revised textual warning statement 
‘‘WARNING: Smoking causes cataracts, 
which can lead to blindness’’ paired 
with a concordant, factually accurate, 
photorealistic image depicting a closeup 
of the face of a man (aged 65 years or 
older) who has a cataract caused by 
cigarette smoking. The man’s right pupil 
is covered by a large cataract. 

A cataract is a clouding of the lens in 
the eye that affects vision. Without 
treatment, the area of clouding of the 
lens can increase and eventually leads 
to blindness. The 2004 Surgeon 
General’s Report on cigarette smoking 
concluded that the evidence is sufficient 
to infer a causal relationship—the 
highest level of evidence of causal 
inferences from the criteria applied in 

the Surgeon General’s Reports—between 
smoking and nuclear cataracts (Ref. 
154). A nuclear cataract is one of the 
three types of cataracts and refers to the 
location of the clouding in the lens of 
the eye. The epidemiologic studies 
examined in the 2004 Surgeon General’s 
Report found generally consistent 
associations between smoking and 
nuclear cataracts, with most studies 
reporting that smoking doubled or 
tripled the relative risk of nuclear 
cataracts; in addition, a dose-response 
relationship was observed as risk 
increased with the number of cigarettes 
smoked (Ref. 154). Data for other types 
of cataracts were less strong, and these 
subtypes are also less common in the 
population (Ref. 154). Authors have 
continued to identify smoking as a 
major causal risk factor in the 
development and progression of 
cataracts (Refs. 195–197). Studies of 
smoking cessation and risk of cataracts 
has affirmed that risk decreases, but is 
not equivalent to never smokers, upon 
elimination of the exposures of tobacco 
smoke (Ref. 198). 

Prevalence of cataracts among U.S. 
adults aged 40 years and older in 2010 
was estimated to be 17.1 percent by the 
National Eye Institute (Ref. 199). By age 
75, more than half of non-Hispanic 
whites have cataracts (Ref. 199). A meta- 
analysis found that the risk of cataracts 
was about 50 percent higher for current 
smokers and 20 percent to 60 percent 
higher for former smokers compared to 
never smokers (Ref. 24). 

VIII. First Amendment Considerations 
The Government may, consistent with 

the First Amendment, require the 
disclosure of factual information in 
commercial marketing where the 
disclosure is justified by a Government 
interest and does not unduly burden 
protected speech. Zauderer v. Office of 
Disciplinary Counsel; Nat’l Inst. of 
Family and Life Advocates v. Becerra, 
138 S. Ct. 2361, 2372 (2018). The 
proposed new cigarette health warnings, 
including their images, fully satisfy 
those requirements. 

The proposed warnings are factual 
and accurate. As described in greater 
detail in section VI.A above, ‘‘Review of 
the Negative Health Consequences of 
Cigarette Smoking,’’ in developing the 
new warnings, FDA relied on the 2014 
Surgeon General’s Report, entitled ‘‘The 
Health Consequences of Smoking: 50 
Years of Progress’’ (Ref. 8), in addition 
to previous reports of the Surgeon 
General and other scientific literature, 
which together present a robust body of 
evidence documenting the health 
consequences from both active smoking 
and exposure to secondhand smoke 

across a range of diseases and organ 
systems. In particular, Surgeon 
General’s Reports provide definitive 
syntheses of the available evidence on 
smoking and health (Ref. 8, p. 3). 
Surgeon General’s Reports classify the 
strength of causal inferences in a four- 
level hierarchy based upon work of the 
IOM (now the National Academy of 
Medicine) and the IARC (Refs. 200 and 
212). Because of the rigor and consistent 
application of these causal standards, 
the Surgeon General’s Reports are the 
preeminent authority for determinations 
of conditions caused by cigarette 
smoking and by exposure to 
secondhand smoke. Every smoking- 
related condition in every warning 
statement that FDA tested is supported 
at the very highest level of evidence of 
causal inferences from the criteria 
applied in the Surgeon General’s 
Reports. 

Based upon this research and upon 
the substantial scientific literature on 
the significant gaps and misperceptions 
in public understanding of the negative 
health consequences of smoking (see 
section V.A.3 above, ‘‘There Remain 
Significant Gaps in Public 
Understanding About the Negative 
Health Consequences of Cigarette 
Smoking’’), FDA developed initial 
versions of revised statements for 
further review, testing, and refinement. 
These initial revised statements were 
further reviewed by FDA internal 
epidemiological experts to confirm that 
the health conditions under 
consideration were causally linked to 
cigarette smoking or exposure to 
secondhand smoke. 

In parallel with FDA’s work to 
develop and test revised warning 
statements, the Agency also undertook 
an iterative, research-based approach to 
develop and test color graphics 
depicting the negative health 
consequences of cigarette smoking to 
accompany the statements. As discussed 
in section VI.D above (‘‘Developing and 
Testing Images Depicting the Negative 
Health Consequences of Smoking to 
Accompany the Textual Warning 
Statements’’), FDA used a photorealistic 
illustration format for the images 
because this format best allowed FDA to 
ensure that the final images would be 
fully concordant with the ultimate 
textual statements addressing the same 
health conditions. The photorealistic 
illustration format also facilitated 
providing factually accurate images that 
depict common presentations of the 
health conditions in a realistic and 
objective format devoid of non-essential 
elements. 

FDA also carefully considered the 
D.C. Circuit Court findings regarding the 
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Agency’s 2010–2011 cigarette warning 
rule, including the court’s statements 
criticizing the images as having been 
designed ‘‘to evoke an emotional 
response’’ with ‘‘inflammatory images 
and the provocatively-named hotline.’’ 
R.J. Reynolds Tobacco Co. v. FDA, 696 
F.3d at 1216 (D.C. Cir. 2012). The court 
further found that some of the images 
‘‘could be misinterpreted by 
consumers’’ and some did ‘‘not convey 
any warning information at all.’’ Id. 
(emphasis omitted) (‘‘For example, the 
images of a woman crying, a small 
child, and the man wearing a T-shirt 
emblazoned with the words ’I QUIT’ do 
not offer any information about the 
health effects of smoking.’’). As 
discussed below, FDA’s science-based, 
iterative research process to develop 
and select the current proposed cigarette 
health warnings thoroughly addresses 
any such criticisms. 

To ensure that all proposed warnings 
are unambiguous, are unlikely to be 
misinterpreted or misunderstood by 
consumers, and do convey warning 
information, FDA repeatedly tested 
potential text statements, potential 
images, and potential pairings of 
statements with images. To assess the 9 
statements set out in the TCA and the 
17 potential revised statements that 
were under consideration at the start of 
its consumer research, FDA conducted 
16 qualitative focus groups with 
adolescent smokers, adolescents at risk 
for starting smoking, and adult smokers. 
As discussed in section VI.B above 
(‘‘Developing Revised Textual Warning 
Statements’’), these focus groups 
provided qualitative feedback on 
consumers’ comprehension of each 
potential statement; the believability of 
each statement’s content (e.g., that 
smoking causes the health condition 
noted); whether the relationship 
between smoking and the relevant 
health conditions was new information 
for them; and other feedback to make 
the statement more understandable or 
convey the intended message more 
clearly. 

This qualitative consumer focus group 
feedback informed FDA’s selection and 
refinement of the warning statements for 
the next phase of research, a large (2,505 
participant) quantitative consumer 
research study that tested potential 
statements on their own, without 
images. See details in section VI.C above 
(‘‘FDA’s Consumer Research Study on 
Revised Textual Warning Statements’’) 
and in the study results included in this 
docket (Ref. 129). Obviating any 
potential concern that the proposed new 
warnings would ‘‘not convey any 
warning information at all,’’ Reynolds, 
696 F.3d at 1216, FDA used the results 

of this quantitative research, especially 
‘‘self-reported learning’’ and ‘‘new 
information’’ outcomes, to identify the 
warning statements, to be paired with 
accompanying concordant 
photorealistic images, for testing in the 
final quantitative consumer research 
study. 

FDA’s rigorous process for developing 
the proposed images likewise obviates 
any potential concerns of the kind 
raised in Reynolds that they might ‘‘not 
offer any information about the health 
effects of smoking’’ or be discordant 
from the text statements with which 
they are paired. Id. FDA used different 
development and research processes to 
select and study the images in this rule 
than it did for the 2010–2011 
rulemaking. As discussed above, two of 
FDA’s criteria for images require them 
to be factually accurate and to be 
concordant with the textual warning 
statements on the same health 
condition. FDA sought repeated 
consumer feedback to ensure that its 
proposed images meet these criteria, 
including 53 indepth individual 
interviews with adolescents and adults, 
and later on, 20 qualitative focus groups 
with adolescent smokers, adolescents at 
risk for starting smoking, and adult 
smokers. Based on feedback received in 
these focus groups, FDA further refined 
some images for additional clarity and 
identified and eliminated images that 
were not well understood or where 
potential confusion could not be 
resolved through additional revisions. 
See details in section VI.D above 
(‘‘Developing and Testing Images 
Depicting the Negative Health 
Consequences of Smoking to 
Accompany the Textual Warning 
Statements’’). The Agency took careful 
and deliberate steps to develop and test 
images that are unambiguous and 
unlikely to be misinterpreted or 
misunderstood by consumers. 
Presenting the health condition in an 
objective format devoid of non-essential 
elements ensures that the focus of the 
image remains on the smoking-related 
health condition. The process FDA 
engaged in to develop and study the 
warnings was far more extensive than 
could be completed in the short 
timeframe for the prior rule. 

The proposed warnings are clearly 
justified by the Government’s interest in 
promoting greater public understanding 
of the negative health consequences of 
cigarette smoking. As the Supreme 
Court has recognized, ‘‘tobacco products 
are dangerous to health when used in 
the manner prescribed.’’ FDA v. Brown 
& Williamson Tobacco Corp., 529 U.S. 
120, 135 (2000). Indeed, as discussed 
above, cigarette smoking remains the 

leading cause of preventable disease and 
death in the United States. Given the 
magnitude of this public health problem 
from cigarette smoking, in the Tobacco 
Control Act Congress required nine new 
health warning statements appear on 
cigarette packages and in cigarette 
advertisements; directed FDA to 
develop color graphics ‘‘depicting the 
negative health consequences of 
smoking’’ to accompany the warning 
statements; and provided that FDA may 
adjust the warnings to ‘‘promote greater 
public understanding of the risks 
associated with the use of tobacco 
products’’ (sections 201 and 202 of the 
Tobacco Control Act). In reviewing and 
upholding the Tobacco Control Act’s 
new warning requirements, the Sixth 
Circuit concluded that ‘‘[t]here can be 
no doubt that the government has a 
significant interest in . . . warning the 
general public about the harms 
associated with the use of tobacco 
products.’’ Disc. Tobacco City & Lottery, 
Inc. v. U.S., 674 F.3d 509, 519 (6th Cir. 
2012). 

FDA’s research and review of the 
scientific literature has confirmed that 
many smokers and nonsmokers hold 
misperceptions about the health risks 
associated with cigarette smoking, even 
among the health conditions most 
commonly focused on in health 
warnings and public health education 
campaigns. And studies have shown 
that consumers are largely unaware of 
many of the negative health 
consequences of cigarette smoking not 
mentioned in the current 1984 warnings 
(see section V.A.3 above, ‘‘There 
Remain Significant Gaps in Public 
Understanding About the Negative 
Health Consequences of Cigarette 
Smoking’’). Accordingly, the proposed 
rule is justified by the Government’s 
substantial interest in informing 
consumers regarding the negative health 
consequences of smoking. 

Furthermore, the proposed warnings 
do not unduly burden protected speech. 
As the Sixth Circuit held, the Tobacco 
Control Act’s warning requirement for 
cigarettes is not unduly burdensome 
because a manufacturer has the ability 
to convey other information of its 
choosing in the remaining space 
available. Disc. Tobacco City & Lottery, 
Inc. v. U.S., at 530–31. By statute, the 
required warnings for cigarette packages 
must comprise the top 50 percent of the 
front and rear panels, and for 
advertisements at least 20 percent of the 
area at the top of the advertisement. The 
Sixth Circuit found that ‘‘ample 
evidence support[s] the size 
requirements for the new warnings’’ and 
‘‘that the remaining portions of their 
packaging’’ are sufficient for the 
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11 We note that manufacturers who are also 
retailers would be subject to the proposed 
requirements as manufacturers. 

companies ‘‘to place their brand names, 
logos or other information.’’ Id. at 531, 
567. See also Spirit Airlines, Inc. v. 
United States Dep’t of Transp., 687 F.3d 
403, 414 (D.C. Cir. 2012) (requirement 
for airlines to make total price the most 
prominent cost figure does not 
significantly burden airlines’ ability to 
advertise). The scientific literature 
strongly supports that larger warnings, 
such as those of the size proposed in 
this rule, are necessary to ensure that 
consumers notice, attend to, and read 
the messages conveyed by the warnings, 
which leads to improved understanding 
of the specific health consequences that 
are the subject of those warnings (Refs. 
3 and 4). See discussions above in, e.g., 
section V.A (‘‘The Current 1984 Surgeon 
General’s Warnings Are Inadequate’’); 
section V.B.2.a (‘‘Pictorial cigarette 
warnings increase knowledge and 
accurate health beliefs by addressing 
gaps in public understanding about the 
negative health consequences of 
smoking’’). Accordingly, the proposed 
warnings are constitutional under 
Zauderer. 

Although Zauderer provides the 
appropriate framework for review, the 
rule also satisfies the elements of the 
test for commercial speech articulated 
in Central Hudson Gas & Elec. Corp. v. 
Pub. Serv. Comm’n. Under that test, 
agencies can regulate speech where the 
regulation advances a substantial 
Government interest and the regulation 
is no more extensive than necessary. 
This standard does not require the 
Government to employ ‘‘the least 
restrictive means’’ of regulation or to 
achieve a perfect fit between means and 
ends. Board of Trustees v. Fox, 492 U.S. 
469, 480 (1989). Instead, it is sufficient 
that the Government achieve a 
‘‘reasonable’’ fit by adopting regulations 
‘‘in proportion to the interest served.’’ 
Id. 

As discussed above, the Government’s 
interest in informing the public and 
correcting misperceptions about the 
risks of cigarette smoking is undeniably 
substantial. See Disc. Tobacco City & 
Lottery, Inc., 674 F.3d at 519. The 
proposed warnings directly and 
materially advance the Government’s 
interest by helping consumers 
understand the negative health 
consequences associated with cigarette 
smoking. As discussed above, the 
current 1984 warnings on cigarettes are 
virtually invisible and ineffective (see 
section V.A above, ‘‘The Current 1984 
Surgeon General’s Warnings Are 
Inadequate’’). FDA has developed new 
warnings with new information, in the 
form of text paired with concordant 
images, to promote greater public 
understanding of the negative health 

consequences of smoking. FDA’s 
extensive qualitative and quantitative 
consumer research—on potential 
statements, potential images, and 
potential pairings of statements and 
images—amply demonstrate that the 
proposed cigarette health warnings do 
in fact promote better understanding by 
the public of the negative health effects 
of smoking. All 13 of the proposed 
cigarette health warnings statistically 
significantly outperformed the control 
condition (i.e., the current 1984 Surgeon 
General’s warnings) on the dimensions 
of ‘‘new information’’ and ‘‘self-reported 
learning.’’ See discussion above in 
sections VI.B (‘‘Developing Revised 
Textual Warning Statements’’) through 
VI.E (‘‘FDA’s Consumer Research Study 
on New Cigarette Health Warnings’’), 
and the consumer research study 
reports, which we have included in the 
docket (Refs. 129 and 153). The 
warnings selected for this proposal will 
advance the Government’s interest. 

Finally, the regulation is 
appropriately tailored to achieve that 
result. The warnings relate to the 
dangers of smoking cigarettes and will 
be required on all cigarette packages and 
advertisements, so there is nothing over- 
or underinclusive in the rule’s scope. As 
the Sixth Circuit held, the size of the 
warnings is justified by the ample data 
demonstrating that larger warnings 
‘‘materially affect consumers’ awareness 
of the health consequences of smoking,’’ 
Disc. Tobacco City & Lottery, Inc., 674 
F.3d at 530, and there is sufficient 
remaining room for the manufacturers’ 
speech. 

Accordingly, the proposed rule is 
constitutionally permissible under the 
First Amendment. 

IX. Description of the Proposed Rule 
Section 4 of the FCLAA, as amended 

by sections 201 and 202 of the Tobacco 
Control Act, directs FDA to issue 
regulations requiring color graphics 
depicting the negative health 
consequences of smoking to accompany 
textual warning label statements, and 
permits FDA to adjust the format, type 
size, color graphics, and text of any of 
the label requirements, or establish the 
format, type size, and text of any other 
disclosures required under the FD&C 
Act, if such a change would promote 
greater public understanding of the risks 
associated with the use of tobacco 
products. This proposed rule would 
replace part 1141 in Title 21 of the Code 
of Federal Regulations to implement 
these FCLAA requirements. As 
described in detail in sections VI–VII, 
the proposed required warnings are 
intended to promote greater public 
understanding of the negative health 

consequences of cigarette smoking. We 
are seeking comments on these 
proposed provisions; if you have 
comments on specific provisions, we 
request that you identify the specific 
provisions in your comments. 

A. General Provisions (Proposed 
Subpart A) 

1. Scope (Proposed § 1141.1) 
As directed by section 4 of the 

FCLAA, proposed § 1141.1(a) would 
explain that proposed part 1141 sets 
forth the requirements for the display of 
required warnings on packages and in 
advertisements cigarettes (proposed 
§ 1141.3 includes a definition of 
cigarette). These requirements would be 
applicable to manufacturers, 
distributors, and retailers except as 
described in this proposed section. 
Retailers who are also manufacturers 
would be subject to both the 
requirements for retailers and 
manufacturers, as applicable. 

Proposed § 1141.1(b) provides that the 
requirements of this proposed part 
would not apply to manufacturers or 
distributors of cigarettes that do not 
manufacture, package, or import 
cigarettes for sale or distribution within 
the United States. This proposed 
subsection is consistent with section 
4(a)(3) of the FCLAA. Manufacturers 
and distributors are defined in proposed 
§ 1141.3. 

In addition, retailers would not be in 
violation of the requirements of section 
4 of the FCLAA and this proposed part 
for cigarette packaging that: (1) Contains 
a warning; (2) is supplied to the retailer 
by a license- or permit-holding tobacco 
product manufacturer or distributor; 
and (3) is not altered by the retailer in 
a way that is material to 15 U.S.C. 1333 
or proposed part 1141 (see proposed 
§ 1141.1(c)). We believe most, if not all, 
retailers would fall under this 
scenario.11 This proposed subsection is 
consistent with section 4(a)(4) of the 
FCLAA. However, this proposed 
subsection would require that a retailer 
ensure that all cigarette packages they 
display or sell contain a warning that is 
unobscured by stickers, sleeves, or other 
materials on the packages, for example. 

Under proposed § 1141.1(d), the 
advertisement requirements in proposed 
§ 1141.10 would apply to a retailer only 
if the retailer is responsible for or 
directs the warnings for advertising. 
Importantly, this provision would not 
relieve a retailer of liability if the 
retailer displays in a location open to 
the public an advertisement that does 
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not contain a warning or that contains 
a warning that has been altered by the 
retailer in a way that is material to 
section 4 of the FCLAA or the 
requirements of this proposed part. 

Retailers would be in violation of the 
FCLAA and this proposed part if they 
alter cigarette packaging or advertising 
in a way that is material to the 
requirements of section 4 of the FCLAA 
or proposed part 1141, for example, by 
obscuring or covering up the warning 
(e.g., blocking with a sticker or marker), 
shrinking the warning, or using a sleeve 
to cover the warning. Retailers also 
would be liable if they display, in a 
location open to the public, an 
advertisement that does not contain a 
warning (proposed § 1141.1(d)). 

2. Definitions (Proposed § 1141.3) 
Proposed § 1141.3 provides the 

definitions for the terms used in the 
proposed rule. Proposed § 1141.3 sets 
forth the meaning of terms as they apply 
to proposed subparts A and B of part 
1141. Proposed § 1141.3 includes the 
following definitions from the FCLAA 
(15 U.S.C. 1332): 

• Cigarette. As defined in section 3(1) 
of the FCLAA, the term ‘‘cigarette’’ 
means: (1) Any roll of tobacco wrapped 
in paper or in any substance not 
containing tobacco and (2) any roll of 
tobacco wrapped in any substance 
containing tobacco which, because of its 
appearance, the type of tobacco used in 
the filler, or its packaging and labeling, 
is likely to be offered to, or purchased 
by, consumers as a cigarette described 
in paragraph (1) of this definition. 

• Commerce. As defined in section 
3(2) of the FCLAA, ‘‘commerce’’ 
means— 
Æ Commerce between any State, the 

District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, or Johnston Island and any place 
outside thereof; 
Æ Commerce between points in any 

State, the District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, or Johnston Island, but through 
any place outside thereof; or 
Æ Commerce wholly within the 

District of Columbia, Guam, the Virgin 
Islands, American Samoa, Wake Island, 
Midway Island, Kingman Reef, or 
Johnston Island. 

• Package or packaging. As defined 
in section 3(4) of the FCLAA, ‘‘package’’ 
means a pack, box, carton, or container 
of any kind in which cigarettes are 
offered for sale, sold, or otherwise 
distributed to consumers. The proposed 

rule would use ‘‘packaging’’ 
interchangeably with package. 

• Person. As defined in section 3(5) of 
the FCLAA, ‘‘person’’ means an 
individual, partnership, corporation, or 
any other business or legal entity. 

• United States. As defined in section 
3(3) of the FCLAA, ‘‘United States,’’ 
when used in a geographical sense, 
includes the several States, the District 
of Columbia, the Commonwealth of 
Puerto Rico, Guam, the Virgin Islands, 
American Samoa, Wake Island, Midway 
Islands, Kingman Reef, and Johnston 
Island. The term ‘‘State’’ includes any 
political division of any State. 

In addition, FDA proposes the 
following definitions: 

• Distributor. FDA proposes to define 
‘‘distributor’’ as any person who 
furthers the distribution of cigarettes, 
whether domestic or imported, at any 
point from the original place of 
manufacture to the person who sells or 
distributes the product to individuals 
for personal consumption. Common 
carriers are not considered distributors 
for the purposes of this proposed part. 

This proposed definition of 
distributor would be consistent with the 
definition of distributor in section 
900(7) (21 U.S.C. 387(7)) of the FD&C 
Act. FDA believes using this definition 
would help ensure consistent 
understanding of the scope of 
distributor across tobacco product 
regulations issued by FDA. For example, 
§ 1140.3 (21 CFR 1140.3) uses a 
definition of distributor that is the same 
as this proposed definition except that 
§ 1140.3 uses ‘‘tobacco product’’ instead 
of ‘‘cigarette.’’ 

• Front panel and rear panel. FDA 
proposes to define ‘‘front panel’’ and 
‘‘rear panel’’ to mean the two largest 
sides or surfaces of the package. 

FDA is proposing to include a 
definition of front and rear panels 
because section 4 of the FCLAA, in 
setting out the placement requirements 
for the label statements, provides that 
each label statement shall comprise the 
top 50 percent of the front and rear 
panels of the package. This proposed 
definition would help ensure that all 
persons responsible for complying with 
the FCLAA and this proposed part 
identify the sides or surfaces of the 
cigarette package on which the required 
warnings must appear. On almost all 
cigarette packages, these two panels are 
oriented directly opposite from one 
another and are the same size. 

• Manufacturer. FDA proposes to 
define ‘‘manufacturer’’ as any person, 
including any repacker or relabeler, who 
manufactures, fabricates, assembles, 
processes, or labels a finished cigarette 
product; or imports any cigarette that is 

intended for sale or distribution to 
consumers in the United States. 

• Retailer. FDA proposes to define 
‘‘retailer’’ as any person who sells 
cigarettes to individuals for personal 
consumption, or who operates a facility 
where vending machines or self-service 
displays of cigarettes are permitted. This 
definition would include any person 
who sells cigarettes online (e.g., through 
a website or mobile phone application). 

The proposed definitions of 
manufacturer and retailer are similar to 
those used in part 1140 (which 
establishes sale and distribution 
restrictions for cigarettes, as well as 
other tobacco products), but with some 
edits to reflect that the scope of this 
proposed part is cigarette packaging and 
advertisements. 

3. Incorporation by Reference (Proposed 
§ 1141.5) 

Proposed § 1141.5 would identify the 
material that FDA proposes to 
incorporate by reference in this 
proposed part, entitled ‘‘Required 
Cigarette Health Warnings.’’ This 
section states that FDA is proposing to 
incorporate by reference each required 
warning, consisting of a textual warning 
label statement and its accompanying 
color graphic. Any final rule would 
provide information on how to obtain 
the electronic, layered design files for 
each required warning, as well as 
technical specifications to help 
manufacturers appropriately select, 
crop, and scale the warnings to ensure 
the required warnings are accurately 
reproduced during implementation 
across various sizes of cigarette 
packaging and cigarette advertisements. 
This material would be available for 
download either through FDA’s website 
or a file transfer protocol website. For 
ease of review for this proposed rule, we 
have included an electronic PDF file, 
containing the proposed required 
warnings, as a reference in the docket 
for this proposed rule (Ref. 18). 

As described in section II.C, FDA 
intends to provide the required 
warnings selected for the final rule as 
electronic, layered design files and 
incorporate those by reference. The 
material incorporated by reference must 
meet the OFR’s requirements for 
incorporating material by reference, and 
thus the way this material is displayed 
may be changed for the final rule to 
meet such requirements. 

Proposed § 1141.5(a) would identify 
the material that FDA proposes to 
incorporate by reference, ‘‘Required 
Cigarette Health Warnings,’’ and how to 
obtain the material from FDA. This 
material would include the electronic, 
layered design files for each required 
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warning in a range of sizes and aspect 
ratios, including the textual statements 
in English and Spanish, font files, color 
spaces, the accompanying color 
graphics, and the white and black 
warning backgrounds and borders. 
These layered design files would be 
accompanied by technical specifications 
describing how to use the layered 
design files to help manufacturers 
appropriately select, crop, and scale the 
warnings to ensure the required 
warnings are accurately reproduced 
during implementation of the required 
warnings on cigarette packages and in 
cigarette advertisements. Manufacturers, 
distributors, and, when applicable, 
retailers would obtain the required 
warnings by downloading the files 
directly from FDA’s website or via a file 
transfer protocol website and accurately 
reproduce them on cigarette packages 
and in advertisements as required by 
section 4 of the FCLAA and proposed 
part 1141. 

This proposed section would also 
explain that the material is incorporated 
by reference with the approval of the 
Director of the Federal Register and 
where interested parties may obtain a 
copy of the material (1 CFR part 51). 
Specifically, if the proposed 
incorporation by reference is approved 
by the OFR and incorporated in the final 
rule, interested parties would be able to 
examine the incorporated material at 
that National Archives and Records 
Administration and at FDA’s Dockets 
Management Staff. 

Proposed § 1141.5(b) would list the 
source where interested parties may 
obtain a copy of the incorporated 
material, i.e., by contacting FDA’s 
Center for Tobacco Products at the 
address listed. 

B. Required Warnings for Cigarette 
Packages and Advertisements (Proposed 
§ 1141.10) 

To promote greater public 
understanding of the negative health 
consequences of cigarette smoking, 
proposed § 1141.10 would establish 
required warnings for cigarette packages 
and advertising. The proposed 
requirements comply with section 4 of 
the FCLAA and include a textual 
warning label statement (proposed 
§ 1141.10(a)(1)) with an accompanying 
color graphic (proposed § 1141.10(a)(2)). 

Proposed § 1141.10(a) would establish 
that a required warning must contain 
both one of the textual warning label 
statements and a color graphic to 
accompany the textual warning label 
statement. The textual warning label 
statements that would be required will 
be set out in any final rule. As FDA has 
described in section VI.D, we have 

identified concordant color graphics 
proposed to accompany each textual 
warning label statement. FDA invites 
comment on the proposed textual 
warning statements and accompanying 
color graphics. Given the degree of 
public and stakeholder interest in this 
area, and the legal complexities 
involved, FDA also seeks proposals for 
alternative text and images you believe 
would advance the Government’s 
interest in promoting greater public 
understanding of the negative health 
consequences of smoking. If proposing 
alternative text and images to those in 
this proposed rule, please provide 
scientific information that supports that 
the alternative text and images would, 
in fact, promote greater public 
understanding of the negative health 
consequences of smoking. Proposals for 
alternative images should accompany 
either one of FDA’s proposed textual 
warning statements or an alternative 
textual warning statement you are 
proposing. These comments and 
information will help inform the 
required warnings to be included in a 
final rule. 

Section 4(d) of the FCLAA directs that 
the required warnings be clear, 
conspicuous, and legible. Accordingly, 
proposed § 1141.10(b) and (c) are 
intended to address those FCLAA 
requirements. Proposed § 1141.10(b) 
would require that manufacturers and 
distributors (and retailers in the specific 
circumstances described in proposed 
§ 1141.1(c)) obtain and accurately 
reproduce the required warning (which 
would comprise the combination of the 
textual warning label statement and its 
accompanying color graphic), from the 
electronic files contained in the material 
to be incorporated by reference at 
proposed § 1141.5. These entities would 
be responsible for ensuring that the 
required warnings are not distorted, 
obscured, or otherwise inaccurately 
reproduced from the incorporated 
material when reproduced for use in 
differing types of media (e.g., print, 
digital). For example, the required 
warnings would need to be accurately 
reproduced, including maintaining text 
specifications such as font face and size; 
using capital letters for the word 
‘‘WARNING’’ in each statement; and 
maintaining the relationship of text to 
image for each warning. As per the 
requirements laid out in section 4 of the 
FCLAA, the text of the cigarette health 
warnings on packages must be black on 
a white background, or white on a black 
background, in a manner that contrasts, 
by typography, layout, or color, with all 
other printed material on the package. 

Proposed § 1141.10(c) would establish 
generally that it is unlawful for any 

person to manufacture, package, sell, 
offer to sell, distribute, or import for sale 
or distribution within the United States 
any cigarette unless the package of 
which bears a required warning (as 
described in proposed § 1141.10(a)) in 
accordance with section 4 of the FCLAA 
and this proposed part. This provision 
would apply to any package, including 
a pack, box, carton, or container, all of 
which are included in the definition of 
package in section 3(4) of the FCLAA. 
Thus, in the instance of a carton that 
contains packs of cigarettes, the carton 
and each pack would be required to bear 
a required warning. This proposed 
requirement helps to promote public 
understanding of the negative health 
consequences of cigarette smoking by 
ensuring that all cigarette packages bear 
the required warning. 

In addition, proposed § 1141.10(c)(1) 
would require that the warning appear 
directly on the package and be clearly 
visible underneath any cellophane or 
other clear wrapping. This proposed 
requirement is intended to ensure that 
the warning is not obscured in any way, 
e.g., any outer wrapping and tear tape 
would be required to be clear and 
otherwise not interfere with the 
required warning’s visibility. For 
packages that are soft-sided (i.e., ‘‘soft 
pack’’ style packaging), the overwrap 
closure must not obscure the warning, 
and, for hinged lid packages, this would 
mean that no word of the textual 
warning statement may be severed when 
the package is opened. 

Proposed § 1141.10(c)(2) would 
implement the requirements in section 
4 of the FCLAA that the required 
warning comprise at least the top 50 
percent of the front and rear panels of 
the package. For cartons (which are 
included in the definition of package), 
proposed § 1141.10(c)(2) would specify 
that the required warning be located on 
the left side of the front and rear panels 
of the carton and comprise at least the 
left 50 percent of these panels. This 
proposed requirement is intended to 
ensure that when cigarettes are sold in 
cartons and not as individual packs, the 
required warnings are clearly visible, 
conspicuous, and legible to consumers 
as required by the FCLAA. As described 
earlier in this section, the required 
warning would need to be on the carton 
and on each pack to ensure compliance 
with the FCLAA and this proposed part. 

Proposed § 1141.10(c)(3) would 
specify that the required warning be 
positioned such that the text of the 
required warning and other information 
on that panel of the package have the 
same orientation. For example, if the 
front panel of a cigarette package 
contains information, such as the brand 
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12 FCLAA prohibits any advertising of cigarettes 
on radio, television, or other media regulated by the 
Federal Communications Commission. 

name of the cigarette, in a left to right 
orientation, the required warning could 
not be placed such that it appears at a 
right angle to this text. Rather, the 
required warning, including the textual 
warning label statement, must also 
appear in a left to right orientation. This 
would help ensure that the required 
warnings on cigarette packages would 
be conspicuous and legible to 
consumers, as required by section 4 of 
the FCLAA and this proposed part. 

Cigarette advertisements are 
addressed in proposed § 1141.10(d). 
This section would establish 
requirements related to cigarette 
advertising, including that it is unlawful 
for any manufacturer, distributor, or 
retailer of cigarettes to advertise or 
cause to be advertised within the United 
States any cigarette unless each 
advertisement bears a required warning 
in accordance with section 4 of the 
FCLAA and this proposed part. As per 
the requirements laid out in section 4 of 
the FCLAA, the text of the cigarette 
health warnings in advertisements must 
be black if the background is white and 
white if the background is black. 

More specifically, for print 
advertisements and other 
advertisements with a visual 
component, the required warning must 
appear directly on the advertisement 
(proposed § 1141.10(d)(1)). 
Advertisements that would be subject to 
this proposed rule may appear in or on, 
for example, promotional materials 
(point-of-sale or non-point-of-sale), 
billboards, posters, placards, published 
journals, newspapers, magazines, other 
periodicals, catalogues, leaflets, 
brochures, direct mail, shelf-talkers, 
display racks, internet web pages, 
electronic mail correspondence, and 
also may include those communicated 
via mobile telephone, smartphone, 
microblog, social media website, or 
other communication tool; 12 websites, 
applications, or other programs that 
allow for the sharing of audio, video, or 
photography files; video and audio 
promotions; and items not subject to the 
sale or distribution ban in § 1140.34. 
Proposed § 1141.10(d)(1) includes some 
of these examples for reference but 
neither the examples in § 1141.10 (d) 
nor this discussion are intended to be 
exhaustive. 

Proposed § 1141.10(d)(2) would 
require that the warning comprise at 
least 20 percent of the area of the 
advertisement in a conspicuous and 
prominent format and location at the 
top of each advertisement, and that no 

part of the required warning would fall 
in the ‘‘trim area’’ (i.e., the area of an 
advertisement that is cut off as part of 
the print publishing process). To meet 
the proposed requirement, the required 
warning would need to be in the 
advertisement’s ‘‘safe area’’ (i.e., not in 
the trim area) and not be placed in any 
area of an advertisement that may be 
cropped or folded during final 
publishing. For advertisements in 
digital media, proposed § 1141.10(d)(2) 
would mean that a required warning 
must be appropriately scaled in its 
coding for both standard desktop and 
mobile sizes to ensure that the full 
required warning is visible on the 
screen in its entirety (i.e., a user does 
not need to scroll in any direction to see 
any areas of the warning), is located at 
the top of the screen, and is displayed 
at each point of access to such 
advertisements. These proposed 
requirements are consistent with the 
language of section 4(b) of the FCLAA, 
which mandates that the required 
warning comprise at least 20 percent of 
the area of the advertisement and 
specifies that the advertisement appear 
in a conspicuous and prominent format 
and location at the top of the 
advertisement. We recognize that there 
is a wide variation in advertisement size 
and media, and we are requesting 
comments and information on how 
advertisements in different types of 
media might comply with these 
proposed requirements, including 
comments on issues related to small- 
size advertisements, advertisements in 
digital media, and non-visual 
advertisements. 

Proposed § 1141.10(d)(3) would 
require that the text of the required 
warning be in English, with the two 
exceptions established in section 3(b) of 
the FCLAA. First, the text of the 
required warning should not be in 
English when the advertisement appears 
in a non-English medium. In that case, 
the text of the required warning would 
be required to appear in the 
predominant language of the medium 
regardless of whether the advertisement 
is in English (the predominant language 
is the primary language used in the non- 
sponsored content in the publication). 
For example, if the predominant 
language of the medium is French, but 
the advertisement is in English, the text 
of the required warning would be 
required to be in French. Second, the 
text of the required warning would not 
need to appear in English when the 
advertisement appears in an English 
language medium but the advertisement 
is not in English; in this case, the text 
of the required warning would need to 

appear in the same language as that 
principally used in the advertisement. 
The purpose of the proposed 
requirement and the two proposed 
exceptions in § 1141.10(d)(3) is to help 
promote public understanding of the 
negative health consequences of 
cigarette smoking by ensuring that the 
textual warning label statement 
component of the required warning is in 
the language that is most likely to be 
understood by the majority of the public 
who would view the advertisement. 

Proposed § 1141.10(d)(4) would state 
that for English-language or Spanish- 
language warnings, each required 
warning must be obtained from the 
electronic files contained in ‘‘Required 
Cigarette Health Warnings,’’ which 
would be incorporated by reference (see 
proposed § 1141.5). The required 
warnings would need to be accurately 
reproduced as specified in ‘‘Required 
Cigarette Health Warnings,’’ to help 
ensure that the required warnings are 
not distorted or obscured, and are 
prominent and legible, consistent with 
the requirements of the FCLAA and this 
proposed part. 

Proposed § 1141.10(d)(5) would 
require that non-English-language 
warnings, other than Spanish-language 
warnings, be adapted using the English- 
language required warnings obtained 
from the electronic files contained in 
‘‘Required Cigarette Health Warnings,’’ 
which would be incorporated by 
reference at proposed § 1141.5. As with 
the proposed requirement in 
§ 1141.10(d)(4), the required warnings 
would be required to be accurately 
reproduced as specified in ‘‘Required 
Cigarette Health Warnings,’’ but for 
these warnings this would also include 
the substitution and insertion of a true 
and accurate translation of the textual 
warning label statement in place of the 
English-language version. The proposed 
rule would require that the inserted 
textual warning label statement comply 
with all requirements of section 4 of the 
FCLAA and this proposed part. The 
manufacturer, distributor, or retailer 
would be required to accurately and 
appropriately translate the textual 
warning label statement into the 
appropriate non-English language or the 
advertisement would be in violation of 
the FCLAA and this proposed part. The 
translated required warning would also 
need to meet the area, format, and other 
requirements of the FCLAA and this 
proposed part. 

Proposed § 1141.10(e) would require 
that the required warnings be indelibly 
printed on or permanently affixed to the 
package or advertisement. These 
required warnings, for example, must 
not be printed or placed on a label 

VerDate Sep<11>2014 19:40 Aug 15, 2019 Jkt 247001 PO 00000 Frm 00030 Fmt 4701 Sfmt 4702 E:\FR\FM\16AUP3.SGM 16AUP3kh
am

m
on

d 
on

 D
S

K
B

B
V

9H
B

2P
R

O
D

 w
ith

 P
R

O
P

O
S

A
LS

3
Case 6:20-cv-00176   Document 1-3   Filed 04/03/20   Page 30 of 46 PageID #:  86



42783 Federal Register / Vol. 84, No. 159 / Friday, August 16, 2019 / Proposed Rules 

affixed to a clear outer wrapper that is 
likely to be removed to access the 
product within the package. This 
provision is intended to ensure that the 
required warnings cannot be easily 
ripped off, obscured, or otherwise 
tampered with, which would 
undermine the proposed requirement. 
For an advertisement in digital media to 
meet this proposed requirement, the 
required warning must remain on the 
advertisement at all times and be clear, 
conspicuous, and legible as required in 
section 4 of the FCLAA and this 
proposed part. Thus, for example, it 
would not be enough to display the 
required warning only for a period of 
time in an advertisement in digital 
media. We invite comments and 
information on how advertisements in 
digital media might appropriately 
satisfy this proposed requirement. 

Proposed § 1141.10(f) would provide 
that no person may manufacture, 
package, sell, offer for sale, distribute, or 
import for sale or distribution within 
the United States cigarettes whose 
packages or advertisements are not in 
compliance with section 4 of the 
FCLAA and this proposed part, except 
as provided by proposed §§ 1141.1(c) 
and 1141.1(d). 

Proposed § 1141.10(g) would establish 
marketing requirements applicable to 
cigarettes. The marketing requirements 
would include the random and equal 
display and distribution of the required 
warnings for cigarette packages and 
quarterly rotation of the required 
warnings in advertisements. The 
marketing requirements would also 
require submission of a plan that 
provides for the random and equal 
display and distribution of the required 
warnings on cigarette packaging and the 
quarterly rotation of the required 
warnings in cigarette advertising, as 
described under section 4 of FCLAA 
and part 1141 (referred to as ‘‘plan’’). 
These proposed requirements would 
ensure that all of the required warnings 
would be displayed by the tobacco 
product manufacturer, distributor, or 
retailer at the same time. 

As described in more detail in the 
following paragraphs, under proposed 
§ 1141.10(g)(1), each required warning 
would be required to be randomly 
displayed in each 12-month period, in 
as equal a number of times as is possible 
on each brand of the product and the 
packages randomly and equally 
distributed in all areas of the United 
States in which the cigarette is 
marketed. A manufacturer, distributor, 
or retailer would be required to submit 
a plan for random and equal display and 
distribution of the required warnings for 
packaging to FDA for approval. In 

addition, proposed § 1141.10(g)(2) 
would establish quarterly rotation 
requirements for the required warnings 
in advertisements. Under this proposed 
requirement, the required warnings for 
advertisements must be rotated 
quarterly in alternating sequence in 
advertisements for each brand of 
cigarettes in accordance with a plan 
approved by FDA. The manufacturer, 
distributor, or retailer would be required 
to submit the plan for quarterly rotation 
of the required warnings in 
advertisements to FDA for approval. 

For efficiency of review, each plan 
submitted under proposed 
§ 1141.10(g)(1) and (2) should cover 
both packaging and advertising, rather 
than submitting each plan separately, to 
the extent applicable. The tobacco 
product manufacturer, distributor, or 
retailer should describe how their plan 
would achieve the random and equal 
display and distribution of the required 
warnings on packages and the quarterly 
rotation of the required warnings in 
advertisements. 

Under proposed § 1141.10(g)(1), for 
each brand of cigarettes, the plan for 
packaging would explain how each of 
the required warnings would be 
randomly displayed during each 12- 
month period on each brand; how each 
of the warnings would be displayed in 
as equal a number of times as possible 
on each brand of the product; and how 
product packages would be randomly 
and equally distributed in all areas of 
the United States in which the product 
is marketed. FDA expects that a plan for 
the random and equal display and 
distribution of required warnings on 
packages would ordinarily be based on 
the date of manufacture or shipment of 
the product. 

For each cigarette brand, the plan for 
advertising would be required to 
explain how the required warnings 
would be rotated quarterly in 
advertisements and how the quarterly 
rotations would occur in alternating 
sequence (proposed § 1141.10(g)(2)). 
Among other things, the plan should 
specify the initial rotation timeframe on 
which quarterly rotation is based and, if 
the rotation timeframe varies for 
different types/forms of advertising, 
specify the different quarterly 
timeframes associated with the different 
types/forms of advertising, and describe 
the quarterly schedule for rotating each 
of the required warnings for each 
cigarette brand. FDA would not 
consider a plan that merely restated the 
regulatory requirements to be 
sufficiently detailed to enable FDA to 
approve the plan. 

After FDA approval of an initial plan, 
a supplement to the approved plan 

should be submitted to FDA and 
approved before making changes to the 
random and equal display or 
distribution of required warning 
statements on packages or the quarterly 
rotation of required warning statements 
in advertisements. For a new brand, a 
new plan or a supplement to an 
approved plan would be required to be 
submitted and approved before 
displaying or distributing packages and 
advertisements for that new brand. 

However, in lieu of a supplement to 
an approved plan for a new brand, 
manufacturers may reference in their 
initial plan all brands in their product 
listing(s) under section 905(i) of the 
FD&C Act and incorporate any new 
brands into their approved plan, so long 
as no other changes are made to the 
plan. For retailer-generated advertising, 
retailers may list ‘‘all brands’’ in their 
plan, which would cover future brands, 
so long as the plan provides for the 
same schedule for quarterly rotation of 
the required warning statements for all 
brands. 

Proposed § 1141.10(g)(3) would 
explain that FDA would review each 
plan submitted. FDA’s review of a plan 
would only be for the purpose of 
determining compliance with the 
regulatory criteria for approval of a plan, 
as set forth in proposed § 1141.10(g)(1) 
and (2). FDA requests that each plan 
include representative samples of 
packages and advertisements with each 
of the required warnings. Such samples 
would place the plan in context and, 
therefore, facilitate FDA’s review of the 
plan, not a review of the content of the 
package labels and advertisements. 
During the course of a review of a plan, 
FDA may request an amendment to a 
plan under review if FDA needs 
clarification of information in the plan 
or other additional information to 
determine whether FDA could approve 
the plan. 

As described in proposed 
§ 1141.10(g)(3), FDA intends to approve 
the plan if it would: (1) Provide for the 
random and equal distribution and 
display of the required warnings on 
packaging and the quarterly rotation of 
the required warnings in advertising, as 
set out in proposed § 1141.10(g)(1) and 
(2) and (2) assure that all required 
warnings would be displayed by the 
manufacturer, distributor, or retailer at 
the same time. Approval of a plan 
would not represent a determination by 
FDA that any specific package or 
advertisement complies with any of the 
other requirements of the FCLAA and 
proposed part 1141, including those 
regarding the placement, font type, size, 
and color of the warnings, or any other 
requirements under the FD&C Act and 
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its implementing regulations. FDA 
intends to communicate the approval of 
a plan by issuing a letter to the 
submitter. After FDA approval of a plan, 
if a manufacturer, distributor, or retailer 
intends to make changes to the 
approved plan, they should first submit 
a supplement to FDA for review and 
approval. To provide FDA sufficient 
time to review a supplement to an 
approved plan, FDA strongly 
recommends allowing up to 6 months 
for FDA to review and approve a 
supplement. The amount of time it 
would take FDA to review a 
supplement, however, would depend 
upon the volume and quality of the 
submissions. 

Plans, and any amendments or 
supplements, should be submitted to 
FDA’s Center for Tobacco Products, 
Office of Compliance and Enforcement. 
FDA intends to allow electronic 
submissions, via FDA’s Electronic 
Submissions Gateway (https://
www.fda.gov/ForIndustry/Electronic
SubmissionsGateway/default.htm), and 
written submissions, directed to: Food 
and Drug Administration, Center for 
Tobacco Products, Office of Compliance 
and Enforcement, Document Control 
Center, Bldg. 71, Rm. G335, 10903 New 
Hampshire Ave., Silver Spring, MD 
20993–0002. FDA strongly encourages 
electronic submission to facilitate 
efficiency and timeliness of submission 
and processing. 

Proposed § 1141.10(g)(4) would 
establish that each manufacturer 
required to randomly and equally 
display and distribute warnings on 
packaging or quarterly rotate the 
required warnings in advertisements in 
accordance with an FDA-approved plan 
under section 4 of the FCLAA and this 
proposed part must maintain a copy of 
the FDA-approved plan and make it 
available for inspection and copying by 
officers or employees of FDA. The FDA- 
approved plan must be retained while 
in effect and for a period of not less than 
4 years from the date it was last in 
effect. FDA has selected 4 years as a 
means to help ensure that the FDA- 
approved plan would be available for at 
least one biennial FDA inspection under 
sections 704 and 905(g) of the FD&C 
Act. Retaining the FDA-approved plan 
for 4 years from the date it was last in 
effect would allow FDA to evaluate, for 
example, whether the warnings are 
randomly and equally displayed on 
product packaging during the time 
period in which such products are 
offered for sale to consumers. In 
addition, based on FDA’s experience 
with smokeless plans, FDA has 
observed at times in conducting 
inspections that firms, including 

contract manufacturers, have not been 
aware of the FDA-approved plan that 
they should be following. Requiring that 
the FDA-approved plan is retained for 4 
years from the date it was last in effect 
would help ensure that FDA has the 
opportunity to confirm during the 
course of an inspection that firms are 
aware of and following an approved 
plan. 

As discussed in section X, FDA 
intends to establish an effective date for 
the submission of plans to FDA, by each 
person subject to proposed § 1141.10(g). 
This would require submission of plans 
no later than 5 months from the date of 
publication of any final rule. Although 
FDA believes this timeframe would 
provide sufficient time for the plan to be 
submitted to FDA and reviewed by FDA 
in advance of the effective date for the 
required warnings on packages and 
advertisements (which, consistent with 
section 4 of the FCLAA, would be 15 
months from the publication date of any 
final rule), we encourage the submission 
of these plans as soon as possible once 
the final rule is published. 

We invite comment on these proposed 
requirements, including whether and 
how the number of final required 
warnings selected would affect the 
random and equal display and 
distribution of the required warnings on 
packages and the quarterly rotation of 
the required warnings in 
advertisements. 

C. Misbranding of Cigarettes (Proposed 
§ 1141.12) 

Proposed § 1141.12(a) sets out that a 
cigarette package would be deemed 
misbranded under section 903(a)(1) of 
the FD&C Act if its package and labeling 
do not bear one of the required warnings 
in accordance with section 4 of the 
FCLAA and this proposed part. In 
addition, proposed § 1141.12(a) would 
provide that a cigarette would be 
deemed misbranded under section 
903(a)(7)(A) of the FD&C Act if its 
advertising does not bear one of the 
required warnings in accordance with 
section 4 of the FCLAA and this 
proposed part. 

Proposed § 1141.12(b) would explain 
that a cigarette advertisement and other 
descriptive printed matter issued or 
caused to be issued by the 
manufacturer, packer, or distributer, 
would be deemed to include a brief 
statement of relevant warnings for the 
purposes of section 903(a)(8) of the 
FD&C Act, if it bears one of the required 
warnings in accordance with section 4 
of the FCLAA and this proposed part. 
However, FDA is proposing that a 
cigarette distributed or offered for sale 
in any State would be deemed 

misbranded under section 903(a)(8) of 
the FD&C Act unless the manufacturer, 
packer, or distributor includes in all 
advertisements and other descriptive 
printed matter issued or caused to be 
issued by the manufacturer, packer, or 
distributor with respect to the cigarette 
one of the required warnings in 
accordance with section 4 of the FCLAA 
and this proposed part. Section 
201(a)(1) of the FD&C Act (21 U.S.C. 
321(a)(1)) defines ‘‘State’’ as ‘‘any State 
or Territory of the United States, the 
District of Columbia, and the 
Commonwealth of Puerto Rico.’’ The 
warnings required by section 4 of the 
FCLAA for cigarette advertising and 
packages are ‘‘relevant warnings’’ with 
respect to cigarettes as that phrase is 
used in section 903 of the FD&C Act. 
For the purpose of this proposed 
provision, ‘‘other descriptive printed 
matter’’ would include the packages of 
cigarettes and would be required to bear 
one of the required warnings. 

X. Proposed Effective Dates 
FDA is proposing that the required 

warnings for packages and 
advertisements (proposed § 1141.10) 
would become effective 15 months after 
the date the final rule publishes in the 
Federal Register. This proposed 
effective date is consistent with the 
language of section 201(b) of the 
Tobacco Control Act, which 
contemplates that the amendments to 
the FCLAA established by the Tobacco 
Control Act would take effect 15 months 
after the issuance of the regulations set 
out in 201(a) of the Tobacco Control 
Act. FDA is also proposing an effective 
date for submission of plans under the 
FCLAA and this proposed part 
(§ 1141.10(g)) of no later than 5 months 
after the final rule publishes in the 
Federal Register. This would help 
ensure that FDA has time to review the 
plan in advance of the effective date 
requiring that packaging and advertising 
of cigarettes bear the required warnings. 

Thus, cigarette packages that do not 
comply with the requirements of any 
final rule must not be manufactured for 
sale or distribution in the United States 
as of the effective date (i.e., 15 months 
after the date the final rule publishes in 
the Federal Register). Section 201(b) of 
the Tobacco Control Act provides that, 
beginning 30 days after the effective 
date, a manufacturer must not introduce 
into the domestic commerce of the 
United States any product, irrespective 
of the date of manufacture, that is not 
in conformance with section 4 of the 
FCLAA, as amended by the Tobacco 
Control Act. As provided by section 
201(b), after the 30-day period, 
manufacturers would not be permitted 
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to introduce into domestic commerce 
any cigarette packages that do not 
contain the required warnings, 
irrespective of the date of manufacture. 
While this statutory limitation applies 
to only manufacturers, FDA believes 
that keeping products without the 
required warnings under any final rule 
on the market for an extended period 
would not be in the interest of public 
health. We request comments regarding 
ways to differentiate cigarette packages 
sold from existing inventory from those 
that were manufactured after the 
effective date. 

In addition, as of 15 months from the 
publication of any final rule mandating 
that cigarette packages and 
advertisements bear the required 
warnings, no tobacco product 
manufacturer, distributor, or retailer of 
cigarettes may advertise or cause to be 
advertised within the United States any 
cigarette product unless the advertising 
complies with the final rule. 

XI. Severability and Other 
Considerations 

In accordance with section 5 of the 
Tobacco Control Act, the various 
requirements established by this 
proposed rule, when finalized, would be 
considered severable and the individual 
provisions of this rule would be 
considered workable on their own. 
Section 5 of the Tobacco Control Act 
states that, if any provision of a 
regulation issued under the Act is held 
to be invalid, the remainder of the 
regulation ‘‘shall not be affected and 
shall continue to be enforced to the 
fullest extent possible.’’ (Section 5 of the 
Tobacco Control Act is codified at 21 
U.S.C. 387 note.) Consistent with that 
directive, it is FDA’s intent that the 
invalidity of any provision of the final 
rule shall not affect the validity of any 
other part of the rule. In the event any 
court or other lawful authority were to 
temporarily or permanently invalidate, 
restrain, enjoin, or suspend any 
provision of the final rule, FDA intends 
for the remaining parts to continue to be 
valid. 

Each provision of the proposed rule is 
independently supported by data and 
analysis as described or referenced in 
this preamble and, if issued separately, 
would remain a proper exercise of FDA 
authority under sections 201 and 202 of 
the Tobacco Control Act and sections 
701, 704, 903, 905(g), and 909 of the 
FD&C Act, as amended by the Tobacco 
Control Act. If a court were to invalidate 
some but not all of the images within 
the cigarette health warnings, the 
corresponding textual warning 
statements would go into effect without 
the invalidated images, along with the 

remaining cigarette health warnings that 
pair a textual warning statement with an 
image. The remaining pairings and the 
textual warning statements without 
images would still be required to be 
randomly and equally displayed and 
distributed on packages and quarterly 
rotated in advertisements. This 
approach would advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
smoking. 

In the event that a court were to 
invalidate all of the images within the 
cigarette health warnings, FDA intends 
for all the warnings to go into effect 
with only their textual warning 
statements, without the invalidated 
images. These too would be randomly 
and equally displayed and distributed 
on packages and quarterly rotated in 
advertisements as required. FDA 
believes this approach could serve as an 
interim measure to address Congress’s 
intent to replace the stale Surgeon 
General’s warnings and to promote 
greater public understanding of the 
negative health consequences of 
smoking while FDA worked to develop 
new pictorial warnings. 

If a court were to invalidate some of 
FDA’s revised textual warnings with 
their paired images but some remained 
valid, FDA intends that the remaining 
revised textual warning statements and 
their paired images would go into effect. 
Alternatively, FDA might also choose to 
require that the textual warning 
statements specified in section 4(1) of 
the FCLAA go into effect without an 
accompanying image. In determining 
the appropriate approach, relevant 
circumstances could include whether 
there were a sufficient number of 
warnings to be randomly and equally 
displayed and distributed on packages 
and quarterly rotated in advertisements 
as required by statute. As described 
above, FDA proposes implementing 
text-only cigarette health warnings as an 
interim measure as a means to address 
Congress’s intent to replace the stale 
Surgeon General’s warnings and to 
promote greater understanding of the 
negative health consequences of 
smoking while FDA worked to develop 
new pictorial warnings. 

FDA invites public comment on the 
application of the severability provision 
in section 5 of the Tobacco Control Act 
to this rulemaking and how any severed 
portions of a final rule would operate, 
advance the Government’s interest, and 
address Congress’s intent to replace the 
stale 1984 Surgeon General’s warnings. 
FDA also seeks comment on whether 
additional codified language should be 

added for any of the scenarios described 
in this section. 

FDA further requests public comment, 
in the event a court were to invalidate 
all of the images within the cigarette 
health warnings or were to vacate this 
rule once finalized, as to whether and 
how FDA should implement textual 
warning statements without images as 
an interim measure. Additionally, FDA 
requests comment on whether, in the 
event that a court were also to invalidate 
the size or location of revised cigarette 
warnings as directed by Congress (i.e., 
for packages, at least the top 50 percent 
of the front and rear panels of the 
packages), it should require that such 
interim textual warning statements 
comprise, for example, at least the top 
30 percent of the front and rear panels 
of the packages, consistent with 
warnings for other categories of tobacco 
products that are comprised of textual 
statements only, while FDA sought to 
develop new pictorial warnings. 

XII. Preliminary Economic Analysis of 
Impacts 

We have examined the impacts of the 
proposed rule under Executive Order 
(E.O.) 12866, E.O. 13563, E.O. 13771, 
the Regulatory Flexibility Act (5 U.S.C. 
601–612), and the Unfunded Mandates 
Reform Act of 1995 (Pub. L. 104–4). 
Executive Orders 12866 and 13563 
direct us to assess all costs and benefits 
of available regulatory alternatives and, 
when regulation is necessary, to select 
regulatory approaches that maximize 
net benefits (including potential 
economic, environmental, public health 
and safety, and other advantages; 
distributive impacts; and equity). E.O. 
13771 requires that the costs associated 
with significant new regulations ‘‘shall, 
to the extent permitted by law, be offset 
by the elimination of existing costs 
associated with at least two prior 
regulations.’’ We believe that this 
proposed rule is an economically 
significant regulatory action as defined 
by E.O. 12866. 

The Regulatory Flexibility Act 
requires us to analyze regulatory options 
that would minimize any significant 
impact of a rule on small entities. We 
estimate that for a small manufacturer or 
importer who would be affected by this 
proposed rule, one-time costs could 
represent between 2.5 and 35.6 percent 
of their annual receipts and recurring 
costs could represent from 0.4 to 4.4 
percent of their annual receipts. Hence, 
we find that the proposed rule will have 
a significant economic impact on a 
substantial number of small entities. 

The Unfunded Mandates Reform Act 
of 1995 (section 202(a)) requires us to 
prepare a written statement, which 
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includes an assessment of anticipated 
costs and benefits, before proposing 
‘‘any rule that includes any Federal 
mandate that may result in the 
expenditure by State, local, and tribal 
governments, in the aggregate, or by the 
private sector, of $100,000,000 or more 
(adjusted annually for inflation) in any 
one year.’’ The current threshold after 
adjustment for inflation is $154 million, 
using the most current (2018) Implicit 
Price Deflator for the Gross Domestic 
Product. This proposed rule would 
result in an expenditure in any year that 
meets or exceeds this amount. 

This proposed rule would require that 
one of up to 13 new cigarette health 
warnings, each comprising a textual 
warning statement paired with an 
accompanying color graphic image, 
appear on cigarette packages and in 
cigarette advertisements. The proposed 
rule would further require that, for 
cigarette packages, the required cigarette 
health warnings be randomly displayed 
in each 12-month period, in as equal a 
number of times as is possible on each 
brand of the product and be randomly 
distributed throughout the United States 
in accordance with a plan approved by 
FDA. The proposed rule would also 
require that, for cigarette 
advertisements, the required cigarette 
health warnings must be rotated 

quarterly in alternating sequence in 
advertisements for each brand of 
cigarettes in accordance with a plan 
approved by FDA. 

Pictorial cigarette health warnings 
promote greater public understanding 
about the negative health consequences 
of smoking as they increase the 
noticeability of the warning’s message, 
increase knowledge and learning of the 
negative health consequences of 
smoking, and benefit diverse 
populations that have disparities in 
knowledge about the negative health 
consequences of smoking. 

The direct economic benefits of 
providing information on cigarette 
health warnings are difficult to quantify, 
and we do not predict the size of these 
benefits at this time. We discuss the 
informational effects qualitatively. 

The cost of this proposed rule consists 
of initial and recurring labeling costs 
associated with changing cigarette labels 
to accommodate the new cigarette 
health warnings, design and operation 
costs associated with the random and 
equal display and distribution of 
required cigarette health warnings for 
cigarette packages and quarterly 
rotations of the required warnings for 
cigarette advertisements, advertising- 
related costs, and costs associated with 
government administration and 

enforcement of the rule. Using a 20-year 
time horizon, we estimate that the 
present value of the costs of this 
proposed rule ranges from $1.3 billion 
to $1.9 billion, with a mean estimate of 
$1.6 billion, using a three percent 
discount rate, and ranges from $1.0 
billion to $1.5 billion, with a mean 
estimate of $1.2 billion, using a seven 
percent discount rate (2018$). 
Annualized costs, which are presented 
below in table 3, range from $88.6 
million per year to $129.7 million per 
year, with a mean estimate of $107.5 
million per year, using a three percent 
discount rate, and range from $94.6 
million per year to $139.8 million per 
year, with a mean estimate of $115.3 
million per year, using a seven percent 
discount rate (2018$). 

Because it is not possible to compare 
benefits and costs directly when the 
benefits are not quantified, we employ 
a break-even approach. If the 
information provided by the cigarette 
health warning on each cigarette 
package was valued at about $0.01 (for 
every pack sold annually nationwide), 
then the benefits that would be 
generated by the proposed rule would 
equal or exceed the estimated annual 
costs. 

TABLE 3—SUMMARY OF THE INFORMATIONAL EFFECTS AND COSTS OF THE PROPOSED RULE 
[in millions of 2018$] 

Category Primary 
estimate 

Low esti-
mate 

High esti-
mate 

Units 

Notes 
Year dollars Discount 

rate 
Period 

covered 

Informational 
Effects.

......................... Pictorial cigarette health warnings promote greater public understanding about the negative health con-
sequences of smoking as they increase the noticeability of the warning’s message, increase knowledge 
and learning of the negative health consequences of smoking and help reduce disparities in knowledge 
about the negative health consequences of smoking across diverse populations. If the information pro-
vided by the cigarette health warning on each cigarette package was valued at about $0.01 (for every 
pack sold annually nationwide), then the benefits that would be generated by the proposed rule would 
equal or exceed the estimated annual costs. 

Costs ............... Annualized 
Monetized 
$millions/year.

$115.3 $94.6 $139.8 2018 7% 20 Years .... Effective date of 
15 months from 
date of publica-
tion of final rule. 

107.5 88.6 129.7 2018 3% 20 Years.

In line with E.O. 13771, in table 4 we 
estimate present and annualized values 
of costs and cost savings over an infinite 

time horizon. Based on these costs, 
when finalized this proposed rule 

would be considered a regulatory action 
under E.O. 13771. 
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TABLE 4—E.O. 13771 SUMMARY 
TABLE 

[in millions of 2016$, over an infinite time 
horizon] 

Item 
Primary 
estimate 

(7%) 

Present Value of Costs ................ $985.8 
Present Value of Cost Savings .... 0 
Present Value of Net Costs .......... 985.8 
Annualized Costs .......................... 69.0 
Annualized Cost Savings ............. 0 
Annualized Net Costs ................... 69.0 

Notes: All amounts have been discounted 
relative to year 2016 from year 2021, the latter 
of which is the estimated year in which the 
proposed rule would become effective once fi-
nalized. Because of this additional discounting 
step, the present value estimates presented 
here are in all instances lower than the com-
parable present value estimates associated 
with a 20-year time horizon. Effective date is 
15 months from date of publication of the final 
rule. 

We have developed a comprehensive 
Preliminary Economic Analysis of 
Impacts that assesses the impacts of the 
proposed rule. The full preliminary 
analysis of economic impacts is 
available in the docket for this proposed 
rule (Ref. 220) and at https://
www.fda.gov/AboutFDA/Reports
ManualsForms/Reports/Economic
Analyses/default.htm. 

XIII. Analysis of Environmental Impact 
The labeling regulation is a class of 

actions that are ordinarily categorically 
excluded under 21 CFR 25.30(k). 
Additionally, the proposed action is not 
anticipated to pose serious harm to the 
environment and to adversely affect a 
species or the critical habitat of a 
species as stipulated under 21 CFR 
25.21(b). The proposed action is of a 
type that does not individually or 
cumulatively have a significant effect on 
the human environment. No 
extraordinary circumstances exist that 
would require a preparation of an 
environmental assessment or an 
environmental impact statement. 

XIV. Paperwork Reduction Act of 1995 
This proposed rule contains 

information collection provisions that 
are subject to review by OMB under the 
Paperwork Reduction Act of 1995 (44 
U.S.C. 3501–3520). A description of 
these provisions is given in the 
Description section immediately below, 
with an estimate of the annual reporting 
and recordkeeping burden. Included in 
the estimate is the time for reviewing 
instructions, searching existing data 
sources, gathering and maintaining the 
data needed, and completing and 
reviewing each collection of 
information. 

FDA invites comments on these 
topics: (1) Whether the proposed 
collection of information is necessary 
for the proper performance of FDA’s 
functions, including whether the 
information will have practical utility; 
(2) the accuracy of FDA’s estimate of the 
burden of the proposed collection of 
information, including the validity of 
the methodology and assumptions used; 
(3) ways to enhance the quality, utility, 
and clarity of the information to be 
collected; and (4) ways to minimize the 
burden of the collection of information 
on respondents, including through the 
use of automated collection techniques, 
when appropriate, and other forms of 
information technology. 

Title: Required Warnings for Cigarette 
Packages and Advertisements 

Description: The requirement for 
submission of plans for cigarette 
packages and advertisements, and the 
specific marketing requirements relating 
to the random and equal display and 
distribution of required warning 
statements on cigarette packaging and 
quarterly rotation of required warning 
statements in alternating sequence in 
cigarette product advertising, appear in 
proposed § 1141.10(d)(5). A record of 
the FDA-approved plan must also be 
established and maintained. 

Description of Respondents: The 
respondents to this collection of 
information are manufacturers, 
distributors, and certain retailers of 
cigarettes who will be required to 
submit plans for cigarette packages and 
advertisements to FDA. 

FDA intends to ask that each plan 
cover both packaging and advertising to 
the extent applicable. The tobacco 
product manufacturer, distributor, or 
retailer should demonstrate how they 
plan to achieve the random and equal 
display and distribution of the required 
warning statements on packages and the 
quarterly rotation in advertisements. 
Required warnings for cigarettes must 
be randomly and equally displayed and 
distributed on packages, and rotated 
quarterly in advertisements, in 
accordance with an FDA-approved plan. 

Plans should be submitted to FDA no 
later than 5 months after the date of 
publication of the final rule and before 
advertising or commercially marketing a 
product that is subject to the rule. 
Packages and advertisements of 
cigarettes would be required to bear the 
required warnings beginning 15 months 
after the date of publication of the final 
rule. FDA intends to request an 
amendment to a plan under review if 
FDA needs clarification of information 
in the plan or other additional 
information to determine whether it 
could approve the plan. Any such 

amendments would likely increase the 
overall review time. 

After FDA approval of an initial plan, 
a supplement to the approved plan 
should be submitted to FDA and 
approved before making changes to the 
random and equal display or 
distribution of required warning 
statements on packages or the quarterly 
rotation of required warning statements 
in advertisements. For a new brand, a 
new plan or a supplement to an FDA- 
approved plan would be required to be 
submitted and approved before 
displaying or distributing packages and 
advertisements for that new brand. 

However, in lieu of a supplement to 
an FDA-approved plan for a new brand, 
manufacturers may reference in their 
initial plan all brands in their product 
listing(s) under section 905(i) of the 
FD&C Act and incorporate any new 
brands into their approved plan, so long 
as no other changes are made to the 
plan. For retailer-generated advertising, 
retailers may list ‘‘all brands’’ in their 
plan, which would cover future brands, 
so long as the plan provides for the 
same schedule for quarterly rotation of 
the required warning statements for all 
brands. 

FDA intends to allow electronic 
submissions, via FDA’s Electronic 
Submissions Gateway, and written 
submissions. FDA strongly encourages 
electronic submission to facilitate 
efficiency and timeliness of submission 
and processing. 

For each brand of cigarettes, the plan 
for packaging should explain how: Each 
of the warnings will be randomly 
displayed during each 12-month period 
on each brand; each of the warnings will 
be displayed in as equal a number of 
times as possible on each brand of the 
product; and product packages will be 
randomly and equally distributed in all 
areas of the United States in which the 
product is marketed. FDA expects that 
a plan for random and equal display and 
distribution of warnings on packages 
will ordinarily be based on the date of 
manufacture or shipment of the product. 
For each cigarette brand, the plan for 
advertising should explain how the 
required warning statements will be 
rotated quarterly in advertisements and 
how the quarterly rotations will occur in 
alternating sequence. Among other 
things, the plan should specify the 
initial rotation timeframe on which 
quarterly rotation is based and, if the 
rotation timeframe varies for different 
types/forms of advertising, specify the 
different quarterly timeframes 
associated with the different types/ 
forms of advertising, and describe the 
quarterly schedule for rotating each of 
the required warnings for each cigarette 
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brand. FDA would not consider a plan 
that merely restated the regulatory 
requirements to be sufficiently detailed 
to enable FDA to approve the plan. 

FDA’s review of a plan would only be 
for determining compliance with the 
regulatory criteria for approval of a plan, 
as set forth in proposed § 1140.10(g)(1) 
and (2). FDA requests that plans 
submitted for review include 
representative samples of packages and 
advertisements with each of the 
required warning statements. Such 
samples would place the plan in context 
and, therefore, facilitate FDA’s review of 
the plan, not a review of the content of 
the package labels and advertisements. 
Approval of a plan does not represent a 
determination by FDA that any package 

or advertisement complies with any of 
the other requirements regarding the 
placement, font type, size, and color of 
the warnings found in section 4 of the 
FCLAA and proposed part 1141, or any 
other requirements under the FD&C Act 
and its implementing regulations. FDA 
intends to communicate the approval of 
a plan with a letter to the submitter. 
After FDA approval of an initial plan, a 
supplement to the approved plan would 
need to be submitted to FDA for review 
and approved before making changes to 
the display or distribution of required 
warnings on packages or the rotation of 
required warning statements in 
advertisements. For a new brand, a new 
plan or a supplement to an approved 
plan would need to be submitted and 

approved before displaying or 
distributing packages and 
advertisements for that new brand. 
However, in lieu of a supplement to an 
approved plan for a new brand, 
manufacturers may reference in their 
initial plan all brands in their product 
listing(s) under section 905(i) of the 
FD&C Act and incorporate any new 
brands into their approved plan, so long 
as no other changes are made to the 
plan. For retailer-generated advertising, 
retailers may list ‘‘all brands’’ in their 
plan, which would cover future brands, 
so long as the plan provides for the 
same schedule for quarterly rotation of 
the required warning statements for all 
brands. 

TABLE 5—ESTIMATED ONE-TIME REPORTING BURDEN 1 

Type of plan Number of 
respondents 

Number of 
responses per 

respondent 

Total annual 
responses 

Average 
burden per 
response 

Total hours 

Initial Plans ........................................................................... 59 1 59 150 8,850 
Supplements ........................................................................ 30 1 30 75 2,250 

Total .............................................................................. ........................ ........................ ........................ ........................ 11,100 

1 There are no capital costs or operating and maintenance costs associated with this collection of information. 

The burden estimates are based on 
FDA’s experience with information 
collections for other tobacco product 
plans (i.e., smokeless OMB control 
number 0910–0671 and cigars OMB 
control number 0910–0768) and 2017 
Treasury Alcohol and Tobacco Tax and 
Trade Bureau (TTB) data. 

As discussed in the preliminary 
regulatory impact analysis (see section 
XII; Ref. 220), based on 2017 TTB data 
FDA estimates 59 entities will be 
affected by the rule. We estimate these 
59 entities will submit a one-time initial 
plan, and it will take an average of 150 
hours per respondent to prepare and 

submit a plan for packaging and 
advertising for a total of 8,850 hours. We 
estimate that about half of respondents 
will submit a supplement. If a 
supplement to an approved plan is 
submitted, FDA estimates it will take 
half the time per response. We estimate 
receiving 30 supplements at 75 hours 
per response for a total of 2,250 hours. 
FDA estimates that the total hours for 
submitting initial plans and 
supplements will be 11,100. 

Proposed § 1141.10(g)(4) would 
establish that each tobacco product 
manufacturer required to randomly and 
equally display and distribute warnings 

on packaging or quarterly rotate 
warnings on advertisements in 
accordance with an FDA-approved plan 
under section 4 of the FCLAA and this 
proposed part must maintain a copy of 
the FDA-approved plan (approved 
under proposed § 1141.10(g)(3)). This 
copy (or record) of such FDA-approved 
plan must be available for inspection 
and copying by officers or employees of 
FDA. This proposed subsection would 
require that the record(s) be retained for 
a period of not less than 4 years from 
the date of FDA’s approval of the plan. 

TABLE 6—ESTIMATED ANNUAL RECORDKEEPING BURDEN 1 

Plan records Number of 
recordkeepers 

Number of 
records per 

recordkeeper 

Total annual 
records 

Average 
burden per 

recordkeeping 
Total hours 

Records ................................................................................ 59 1.5 89 3 267 

Total .............................................................................. ........................ ........................ ........................ ........................ 267 

1 There are no capital costs or operating and maintenance costs associated with this collection of information. 

FDA estimates that 59 recordkeepers 
will keep a total of about 89 records at 
2 hours per record for a total of 267 
hours. As stated previously, these 
estimates are based on FDA’s experience 
with information collections for other 
tobacco product plans (i.e., smokeless 
OMB control number 0910–0671 and 

cigars OMB control number 0910–0768). 
Based on our estimates for the 
submission of initial plans and 
supplements (that all respondents will 
submit initial plans and about half of 
respondents will submit supplements), 
we estimate that each recordkeeper will 
keep an average of 1.5 records. 

FDA estimates that the total burden 
for this information collection is 11,367 
hours (11,100 reporting + 267 
recordkeeping). 

FDA believes that the proposed 
required warnings for cigarette packages 
and cigarette advertisements in 
proposed § 1141.10 are not subject to 
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review by OMB under the PRA because 
they do not constitute a ‘‘collection of 
information’’ under that statute (44 
U.S.C. 3501–3520). Rather, these 
labeling statements are a ‘‘public 
disclosure’’ of information originally 
supplied by the Federal Government to 
the recipient for the purpose of 
‘‘disclosure to the public’’ (5 CFR 
1320.3(c)(2)). 

To ensure that comments on 
information collection are received, 
OMB recommends that written 
comments be faxed to the Office of 
Information and Regulatory Affairs, 
OMB or emailed to oira_submission@
omb.eop.gov (see ADDRESSES). All 
comments should be identified with the 
title of the information collection. 

In compliance with the Paperwork 
Reduction Act of 1995 (44 U.S.C. 
3407(d)), the Agency has submitted the 
information collection provisions of this 
proposed rule to OMB for review. These 
requirements will not be effective until 
FDA obtains OMB approval. FDA will 
publish a notice concerning OMB 
approval of these requirements in the 
Federal Register. 

XV. Federalism 
We have analyzed this proposed rule 

in accordance with the principles set 
forth in Executive Order 13132 and seek 
input from State and local officials on 
potential federalism impacts of the 
proposed regulation. Section 4(a) of the 
Executive Order requires agencies to 
‘‘construe . . . a Federal statute to 
preempt State law only where the 
statute contains an express preemption 
provision or there is some other clear 
evidence that the Congress intended 
preemption of State law, or where the 
exercise of State authority conflicts with 
the exercise of Federal authority under 
the Federal statute.’’ This rule is being 
proposed under section 4 of the FCLAA, 
as amended by the Tobacco Control Act, 
and sections 701, 704, 903, 905(g), and 
909 of the FD&C Act, as amended by the 
Tobacco Control Act. Federal law 
includes an express preemption 
provision that preempts any 
requirement, except pursuant to the 
Tobacco Control Act, for a ‘‘statement 
relating to smoking and health, other 
than the statement required by section 
4 of [FCLAA], . . . on any cigarette 
package.’’ Section 5(a) of the FCLAA. It 
also includes an express preemption 
provision that preempts any 
‘‘requirement or prohibition based on 
smoking and health . . . imposed under 
State law with respect to the advertising 
or promotion of any cigarettes the 
packages of which are labeled in 
conformity with the provisions of 
[FCLAA],’’ which includes section 4 of 

the FCLAA. Section 5(b) of the FCLAA. 
However, section 5(b) of the FCLAA 
does not preempt any State or local 
statutes and regulations based on 
smoking and health, that take effect after 
June 22, 2009, imposing specific bans or 
restrictions on the time, place, and 
manner, but not content, of the 
advertising or promotion of any 
cigarettes. Section 5(c) of the FCLAA. 

In addition, section 916(a)(2) of the 
FD&C Act (21 U.S.C. 387p) expressly 
preempts any state or local requirement 
which is different from, or in addition 
to, any requirement under Chapter IX of 
the FD&C Act relating to, among other 
things, misbranding and labeling. This 
express preemption provision, however, 
does not apply to requirements relating 
to among other things the sale, 
distribution, access to, or the advertising 
and promotion of tobacco products. 

XVI. Consultation and Coordination 
With Indian Tribal Governments 

We have analyzed this proposed rule 
in accordance with the principles set 
forth in Executive Order 13175. We 
have tentatively determined that the 
rule does not contain policies that 
would have a substantial direct effect on 
one or more Indian Tribes, on the 
relationship between the Federal 
Government and Indian Tribes, or on 
the distribution of power and 
responsibilities between the Federal 
Government and Indian Tribes. The 
Agency solicits comments from tribal 
officials on any potential impact on 
Indian Tribes from this proposed action. 
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List of Subjects in 21 CFR Part 1141 

Advertising, Incorporation by 
reference, Labeling, Packaging and 
containers, Tobacco, Smoking. 

Therefore, under the Federal Cigarette 
Labeling and Advertising Act, the 
Federal Food, Drug, and Cosmetic Act, 
and under authority delegated to the 
Commissioner of Food and Drugs, the 
Food and Drug Administration proposes 
to revise 21 CFR part 1141 to read as 
follows: 

PART 1141—REQUIRED WARNINGS 
FOR CIGARETTE PACKAGES AND 
ADVERTISEMENTS 

Subpart A—General Provisions 
Sec. 
1141.1 Scope. 
1141.3 Definitions. 
1141.5 Incorporation by reference. 

Subpart B—Required Warnings for 
Cigarette Packages and Advertisements 
1141.10 Required warnings. 
1141.12 Misbranding of cigarettes. 

Authority: 15 U.S.C. 1333; 21 U.S.C. 371, 
374, 387c, 387e, 387i; Secs. 201 and 202, 
Pub. L. 111–31, 123 Stat. 1776. 

Subpart A—General Provisions 

§ 1141.1 Scope. 
(a) This part sets forth the 

requirements for the display of required 
warnings on cigarette packages and in 
advertisements for cigarettes. 

(b) The requirements of this part do 
not apply to manufacturers or 
distributors of cigarettes that do not 
manufacture, package, or import 
cigarettes for sale or distribution within 
the United States. 

(c) A cigarette retailer will not be in 
violation of § 1141.10 for packaging that: 

(1) Contains a warning; 
(2) Is supplied to the retailer by a 

license- or permit-holding tobacco 
product manufacturer, or distributor; 
and 

(3) Is not altered by the retailer in a 
way that is material to the requirements 
of section 4 of the Federal Cigarette 
Labeling and Advertising Act (15 U.S.C. 
1333) or this part. 

(d) Section 1141.10(d) applies to a 
cigarette retailer only if that retailer is 
responsible for or directs the warnings 
required under § 1141.10 for 
advertising. However, this paragraph (d) 
does not relieve a retailer of liability if 
the retailer displays, in a location open 
to the public, an advertisement that 
does not contain a warning or has been 
altered by the retailer in a way that is 
material to the requirements of section 
4 of the Federal Cigarette Labeling and 
Advertising Act or this part. 

§ 1141.3 Definitions. 
For purposes of this part: 
Cigarette means— 
(1) Any roll of tobacco wrapped in 

paper or in any substance not 
containing tobacco; and 

(2) Any roll of tobacco wrapped in 
any substance containing tobacco 
which, because of its appearance, the 
type of tobacco used in the filler, or its 
packaging and labeling, is likely to be 
offered to, or purchased by, consumers 
as a cigarette described in paragraph (1) 
of this definition. 

Commerce means: 
(1) Commerce between any State, the 

District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, or Johnston Island and any place 
outside thereof; 

(2) Commerce between points in any 
State, the District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, or Johnston Island, but through 
any place outside thereof; or 

(3) Commerce wholly within the 
District of Columbia, Guam, the Virgin 
Islands, American Samoa, Wake Island, 
Midway Island, Kingman Reef, or 
Johnston Island. 

Distributor means any person who 
furthers the distribution of cigarettes, 
whether domestic or imported, at any 
point from the original place of 
manufacture to the person who sells or 
distributes the product to individuals 
for personal consumption. Common 
carriers are not considered distributors 
for the purposes of this part. 

Front panel and rear panel mean the 
two largest sides or surfaces of the 
package. 

Manufacturer means any person, 
including any repacker or relabeler, who 
manufactures, fabricates, assembles, 
processes, or labels a finished cigarette 
product; or imports any cigarette that is 
intended for sale or distribution to 
consumers in the United States. 

Package or packaging means a pack, 
box, carton, or container of any kind in 
which cigarettes are offered for sale, 
sold, or otherwise distributed to 
consumers. 

Person means an individual, 
partnership, corporation, or any other 
business or legal entity. 

Retailer means any person who sells 
cigarettes to individuals for personal 
consumption, or who operates a facility 
where vending machines or self-service 
displays of cigarettes are permitted. 

United States, when used in a 
geographical sense, includes the several 
States, the District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, and Johnston Island. The term 
‘‘State’’ includes any political division 
of any State. 

§ 1141.5 Incorporation by reference. 
(a) Certain material titled ‘‘Required 

Cigarette Health Warnings,’’ appearing 
in § 1141.10, is incorporated by 
reference into this part with the 
approval of the Director of the Federal 
Register under 5 U.S.C. 552(a) and 1 
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CFR part 51. All approved material is 
available for inspection at U.S. Food 
and Drug Administration, Division of 
Dockets Management, 5630 Fishers 
Lane, Rm. 1061, Rockville, MD 20852, 
and is available from the source listed 
in paragraph (b) of this section. It is also 
available for inspection at the National 
Archives and Records Administration 
(NARA). For information on the 
availability of this material at NARA, 
email fedreg.legal@nara.gov or go to 
https://www.archives.gov/federal- 
register/cfr/ibr-locations.html. 

(b) Center for Tobacco Products, U.S. 
Food and Drug Administration, 10903 
New Hampshire Ave., Silver Spring, MD 
20993; 1–888–463–6332. 

(1) ‘‘Required Cigarette Health 
Warnings’’ 

(2) [Reserved] 

Subpart B—Required Warnings for 
Cigarette Packages and 
Advertisements 

§ 1141.10 Required warnings. 
(a) A required warning must include 

the following: 
(1) One of the following textual 

warning label statements: 
(i) WARNING: Tobacco smoke can 

harm your children. 
(ii) WARNING: Tobacco smoke causes 

fatal lung disease in nonsmokers. 
(iii) WARNING: Smoking causes age- 

related macular degeneration, which 
can lead to blindness. 

(iv) WARNING: Smoking causes type 
2 diabetes, which raises blood sugar. 

(v) WARNING: Smoking reduces 
blood flow to the limbs, which can 
require amputation. 

(vi) WARNING: Smoking causes 
cataracts, which can lead to blindness. 

(vii) WARNING: Smoking causes 
bladder cancer, which can lead to 
bloody urine. 

(viii) WARNING: Smoking reduces 
blood flow, which can cause erectile 
dysfunction. 

(ix) WARNING: Smoking causes head 
and neck cancer. 

(x) WARNING: Smoking can cause 
heart disease and strokes by clogging 
arteries. 

(xi) WARNING: Smoking during 
pregnancy stunts fetal growth. 

(xii) WARNING: Smoking causes 
COPD, a lung disease that can be fatal. 

(2) A color graphic to accompany the 
textual warning label statement. 

(b) Each required warning, comprising 
a combination of a textual warning label 
statement and its accompanying color 
graphic, must be obtained and 
accurately reproduced as specified from 
the electronic files contained in 
‘‘Required Cigarette Health Warnings,’’ 

which is incorporated by reference at 
§ 1141.5. 

(c) It is unlawful for any person to 
manufacture, package, sell, offer to sell, 
distribute, or import for sale or 
distribution within the United States 
any cigarettes unless the package of 
which bears a required warning in 
accordance with section 4 of the Federal 
Cigarette Labeling and Advertising Act 
and this part. 

(1) The required warning must appear 
directly on the package and must be 
clearly visible underneath any 
cellophane or other clear wrapping. 

(2) The required warning must 
comprise at least the top 50 percent of 
the front and rear panels; provided, 
however, that on cigarette cartons, the 
required warning must be located on the 
left side of the front and rear panels of 
the carton and must comprise at least 
the left 50 percent of these panels. 

(3) The required warning must be 
positioned such that the text of the 
required warning and the other 
information on that panel of the package 
have the same orientation. 

(d) It is unlawful for any 
manufacturer, distributor, or retailer of 
cigarettes to advertise or cause to be 
advertised within the United States any 
cigarette unless each advertisement 
bears a required warning in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. 

(1) For print advertisements and other 
advertisements with a visual component 
(including, for example, advertisements 
on signs, retail displays, internet web 
pages, digital platforms, mobile 
applications, and email 
correspondence), the required warning 
must appear directly on the 
advertisement. 

(2) The required warning must 
comprise at least 20 percent of the area 
of the advertisement in a conspicuous 
and prominent format and location at 
the top of each advertisement within the 
trim area, if any. 

(3) The text in each required warning 
must be in the English language, except 
as follows: 

(i) In the case of an advertisement that 
appears in a non-English medium, the 
text in the required warning must 
appear in the predominant language of 
the medium whether or not the 
advertisement is in English; and 

(ii) In the case of an advertisement 
that appears in an English language 
medium but that is not in English, the 
text in the required warning must 
appear in the same language as that 
principally used in the advertisement. 

(4) For English-language and Spanish- 
language warnings, each required 

warning must be obtained from the 
electronic files contained in ‘‘Required 
Cigarette Health Warnings,’’ which is 
incorporated by reference at § 1141.5, 
and must be accurately reproduced as 
specified in ‘‘Required Cigarette Health 
Warnings.’’ 

(5) For non-English-language 
warnings, other than Spanish-language 
warnings, each required warning must 
be obtained from the electronic files 
contained in ‘‘Required Cigarette Health 
Warnings,’’ which is incorporated by 
reference at § 1141.5, and must be 
accurately reproduced as specified in 
‘‘Required Cigarette Health Warnings,’’ 
including the substitution and insertion 
of a true and accurate translation of the 
textual warning label statement in place 
of the English language version. The 
inserted textual warning label statement 
must comply with the requirements of 
section 4 of the Federal Cigarette 
Labeling and Advertising Act, including 
area and other formatting requirements, 
and this part. 

(e) The required warnings must be 
indelibly printed on or permanently 
affixed to the package or advertisement. 
These warnings, for example, must not 
be printed or placed on a label affixed 
to a clear outer wrapper that is likely to 
be removed to access the product within 
the package. 

(f) No person may manufacture, 
package, sell, offer for sale, distribute, or 
import for sale or distribution within 
the United States cigarettes whose 
packages or advertisements are not in 
compliance with section 4 of the 
Federal Cigarette Labeling and 
Advertising Act and this part, except as 
provided by § 1141.1(c) and (d). 

(g)(1) Random display. The required 
warnings for packages specified in 
paragraph (a) of this section must be 
randomly displayed in each 12-month 
period, in as equal a number of times as 
is possible on each brand of the product 
and be randomly distributed in all areas 
of the United States in which the 
product is marketed in accordance with 
a plan submitted by the tobacco product 
manufacturer, distributor, or retailer to, 
and approved by, the Food and Drug 
Administration. 

(2) Rotation. The required warnings 
for advertisements specified in 
paragraph (a) of this section must be 
rotated quarterly in alternating sequence 
in advertisements for each brand of 
cigarettes in accordance with a plan 
submitted by the tobacco product 
manufacturer, distributer, retailer to, 
and approved by, the Food and Drug 
Administration. 

(3) Review. The Food and Drug 
Administration will review each plan 
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submitted under this section and 
approve it if the plan: 

(i) Will provide for the equal 
distribution and display on packaging 
and the rotation required in advertising 
under this subsection; and 

(ii) Assures that all of the labels 
required under this section will be 
displayed by the tobacco product 
manufacturer, distributor, or retailer at 
the same time. 

(4) Record retention. Each tobacco 
product manufacturer required to 
randomly and equally display and 
distribute warnings on packaging or 
rotate warnings in advertisements in 
accordance with an FDA-approved plan 
under section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part must maintain a copy of such FDA- 
approved plan and make it available for 
inspection and copying by officers or 
employees duly designated by the 
Secretary of Health and Human 
Services. The FDA-approved plan must 
be retained while in effect and for a 

period of not less than 4 years from the 
date it was last in effect. 

§ 1141.12 Misbranding of Cigarettes. 

(a) A cigarette will be deemed to be 
misbranded under section 903(a)(1) of 
the Federal Food, Drug, and Cosmetic 
Act if its package does not bear one of 
the required warnings in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. A cigarette will be deemed to be 
misbranded under section 903(a)(7)(A) 
of the Federal Food, Drug, and Cosmetic 
Act if its advertising does not bear one 
of the required warnings in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. 

(b) A cigarette advertisement and 
other descriptive printed matter issued 
or caused to be issued by the 
manufacturer, packer, or distributor will 
be deemed to include a brief statement 
of relevant warnings for the purposes of 
section 903(a)(8) of the Federal Food, 
Drug, and Cosmetic Act if it bears one 

of the required warnings in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. A cigarette distributed or offered 
for sale in any State shall be deemed to 
be misbranded under section 903(a)(8) 
of the Federal Food, Drug, and Cosmetic 
Act unless the manufacturer, packer, or 
distributor includes in all 
advertisements and other descriptive 
printed matter issued or caused to be 
issued by the manufacturer, packer, or 
distributor with respect to the cigarette 
one of the required warnings in 
accordance with section 4 of the Federal 
Cigarette Labeling and Advertising Act 
and this part. 

Dated: July 24, 2019. 
Norman E. Sharpless, 
Acting Commissioner of Food and Drugs. 

Dated: August 9, 2019. 
Eric D. Hargan, 
Deputy Secretary, Department of Health and 
Human Services. 
[FR Doc. 2019–17481 Filed 8–15–19; 8:45 am] 

BILLING CODE 4164–01–P 
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RAI SERVICES COMPANY 

October 11, 2019 

VIA ELECTRONIC SUBMISSION 
AND HAND DELIVERY 

Division of Dockets Management (HFA-305) 
Food and Drug Administration 
5630 Fishers Lane, Rm. 1061 
Rockville, MD 20852 

1959 
OCT 11 'l~i PH2:5~ 

Mitchell A. Neuhauser 
Vice President 

Assistant General Counsel - Regulatory 

401 North Main Street 
Winston-Salem, NC 27101 

336.741.7500 
neuhaum@rjrt.com 

Re: Docket No. FDA-2019-N-3065 ("Tobacco Products; Required Warnings for 
Cigarette Packages and Advertisements") 

Dear Sir or Madam, 

On August 16, 2019, the U.S. Food and Drug Administration ("FDA" or "the Agency") 
issued a proposed rule regarding graphic warnings for cigarette packaging and advertising. See 
Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, 84 Fed. Reg. 
42,754 (Aug. 16, 2019). In response, RAI Services Company ("RAIS") respectfully submits these 
comments on its own behalf and on behalf of its affiliated tobacco companies. 1 

RAIS supports promoting public awareness of the harms of smoking cigarettes, including 
through appropriate warnings on tobacco products. RAIS is committed to working cooperatively 
with FDA to address this important public-health issue, and submits these comments in the spirit 
of advancing that shared goal. 

Executive Summary 

For decades, the government has used a multi-pronged approach to reducing smoking. 
First, the government has required that cigarette packages and advertising contain factual warnings 
about the health risks of smoking and other information. See, e.g., Federal Cigarette Labeling and 
Advertising Act, Pub. L. No. 89-92, 79 Stat. 282 (1965); Comprehensive Smoking Education Act, 
Pub. L. No. 98-474, 98 Stat. 2,200 (1984); Family Smoking Prevention and Tobacco Control Act, 
Pub. L. No. 111-31, 123 Stat. 1,776 (2009). Second, the government has systematically limited the 

1 RAIS coordinates regulatory compliance for Reynolds American Inc.'s ("RAJ") subsidiary companies, 
including R.J. Reynolds Tobacco Company; American Snuff Company, LLC; Santa Fe Natural Tobacco Company, 
Inc.; and R.J . Reynolds Vapor Company. References to RAIS or "the Company" in this letter may refer to RAIS itself 
and/or its affiliated RAJ subsidiaries, as applicable. 
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avenues through which cigarette manufacturers can speak to adult smokers. For example, federal 
law prohibits cigarette companies from advertising through television or radio, and severely 
restricts them from selling or giving away branded merchandise, sponsoring events, and giving out 
free samples. 15 U.S.C. § 1335; 21 U.S.C. § 387a-1. Third, the government has run multiple 
public-health campaigns that informed the public about the health risks of smoking and urged 
smokers to quit. For example, the Surgeon General has published more than thirty reports on 
smoking and health, and between 2009 and 2014, FDA alone spent more than $500 million on 
anti-smoking campaigns. See infra pp. 13–14, 32. 

This multi-pronged approach—requiring factual warning labels on every cigarette package 
and advertisement, advertising restrictions, and government advocacy—has been extremely 
successful at reinforcing and sustaining effectively universal public awareness of the dangers of 
smoking. In 1999, the Centers for Disease Control and Prevention (“CDC”) recognized that the 
public widely understood the risks of smoking, and declared that understanding to be one of the 
ten greatest public health achievements of the twentieth century. CDC, Ten Great Public Health 
Achievements—United States, 1900–1999 (Apr. 2, 1999), https://tinyurl.com/y8wfy53b.2 Today, 
the public still universally understands those risks. For example, data from FDA’s Population 
Assessment of Tobacco and Health (“PATH”) survey shows that 99.5% of individuals believe that 
cigarette smoking is harmful to health, including 91% who believe that it is “very or extremely 
harmful,” 7% who believe it is “somewhat harmful,” and 1.5% who believe it is “slightly harmful.” 
Klick Report ¶ 5.20; see also infra Section I.B.6(a). 

Moreover, smoking prevalence and cigarette consumption are both down. Between 1965 
and 2017, the percentage of adults who smoked cigarettes fell from 42.4% to 14%. Between 1981 
and 2017, the number of cigarettes purchased annually in the United States dropped from 640 
billion to 249 billion—a decline of more than 60% despite an increase in the U.S. population of 
more than 100 million. And between 1997 and 2018, the percentage of high school students who 
smoked fell from 36.4% to 8.1%. See 84 Fed. Reg. at 42,758 (“[C]igarette smoking prevalence has 
generally declined over the past several decades[.]”). Indeed, youth and adult smoking rates are at 
historic lows. See infra p. 23. 

Despite this success, however, a small percentage of Americans choose to continue 
smoking. Frustrated by that reality, FDA has decided to change tacks: instead of informing the 
public about smoking risks as it has done to date, the Agency plans to force cigarette manufacturers 
to convert their packaging into a government-controlled, anti-smoking communication tool. And 
instead of using factual warnings, the Agency plans to force manufacturers to use gruesome and 
exaggerated images—essentially compelling manufacturers to disparage their own products, and 
frighten and shame their own customers. 

The first time FDA issued a graphic-warnings rule, the Agency was clear about its motives. 
FDA admitted that the point of graphic warnings was to “rebrand[] our cigarette packs”; convey 
that “smoking is gross”; “dispel[] the notion that somehow [smoking] is cool”; and “encourage 
smokers to quit.” Press Briefing by Press Secretary Jay Carney, Secretary of Health and Human 
Services Kathleen Sebelius, and FDA Commissioner Margaret Hamburg (June 21, 2011), 
                                                           

2 All web addresses in these comments have been shortened using TinyURL, which results in a web 
address that contains “tinyurl.com.” 
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https://tinyurl.com/yyxc8x88. Indeed, FDA admitted that graphic warnings were designed to make 
“‘every single pack of cigarettes in the country a mini billboard’ for the government’s anti-
smoking message.” R.J. Reynolds Tobacco Co. v. FDA, 696 F.3d 1205, 1212 (D.C. Cir. 2012) 
(quoting FDA, Tobacco Strategy Announcement (Nov. 10, 2010)). This time around FDA has 
decided to be less transparent, saying that it merely wants to “promote greater public understanding 
of the negative health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755. But this 
“contrived” rationale cannot disguise the Agency’s real goal. See Dep’t of Commerce v. New York, 
139 S. Ct. 2551, 2575–76 (2019). 

The proposed rule would mandate that manufacturers use the top 50% of the front and back 
of cigarette packages, and at least the top 20% of cigarette advertisements, to present the 
government’s anti-smoking messages. And the proposed rule does not restrict itself to requiring 
the disclosure of factual information that would enable smokers to make better-informed decisions. 
To the contrary, the warnings use gruesome, inflammatory images that are plainly designed to 
evoke negative emotions, such as fear, disgust, and distress. In short, the warnings are supposed 
to trumpet the government’s preferred ideological message: don’t smoke. See infra Section I.B.1. 

The First Amendment flatly forbids FDA’s attempt to commandeer manufacturers’ speech 
in order to remove a “popular but disfavored product from the marketplace.” Sorrell v. IMS Health 
Inc., 564 U.S. 552, 577–78 (2011). Specifically, the Tobacco Control Act’s graphic-warnings 
requirement and the proposed rule violate the First Amendment in the following ways: 

First, FDA has not identified a legally sufficient governmental interest to justify this 
extreme rule. FDA says that it wants to “promote greater public understanding of the negative 
health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755. But this information is not 
necessary to prevent consumer deception, and it will not have any real-world effect on how 
consumers behave. In other words, FDA wants to give people information for information’s sake. 
As the D.C. Circuit has already held, however, “FDA’s interest in ‘effectively communicating’ the 
health risks of smoking is merely a description of the means by which it plans to accomplish its 
goal of reducing smoking rates, and not an independent interest capable of sustaining [a graphic-
warnings rule].” R.J. Reynolds, 696 F.3d at 1221; see also infra Section I.B.4–5. 

Second, even if FDA’s asserted interest were valid, the proposed rule would not advance 
it. FDA says that it wants to increase public understanding by correcting various “misperceptions” 
that the public supposedly has about smoking. But that is a purely hypothetical problem. Multiple 
data sources demonstrate that the public already knows that smoking is harmful and can cause 
serious diseases. Indeed, this fact is illustrated by FDA’s decision against using several of the 
warnings prescribed by Congress in the Tobacco Control Act, such as “Smoking can kill you,” 
because they do not tell the public anything that it does not already know. See infra pp. 14–15. 

FDA tries to sidestep this problem by adopting warnings that supposedly focus on “less-
known health consequences of smoking.” 84 Fed. Reg at 42,755. Yet the proposed rule fails to 
demonstrate that the public does not understand these risks. Once again, PATH data and other 
surveys show widespread public awareness of many of the risks that FDA describes as “less-
known.” And FDA does shockingly little to contradict those surveys—indeed, virtually every 
study that FDA cites is outdated, focuses on foreign countries, or focuses on a smoking risk that 
FDA decided not to address in the proposed rule. Most importantly, in the proposed rule, FDA 
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effectively concedes that the public knows many of the risks identified in the proposed warnings, 
such as the risks of secondhand smoke, lung disease, strokes, and heart disease. See infra pp. 15–
18. 

Moreover, even if the public lacked sufficient understanding of some less-known risks, 
FDA cannot show that graphic warnings would remedy that problem. As explained above, graphic 
warnings evoke negative emotions such as fear, shame, and disgust. But the “empirical evidence 
on the use of emotional appeals in warnings is mixed at best.” Klick Report ¶ 5.81. FDA’s second 
consumer research study confirms the point. In that study, FDA tested participants’ health beliefs 
(“Session 1”), showed them the proposed warnings, and then tested their health beliefs one day 
later (“Session 2”) and fourteen days later (“Session 3”). At the end of that process, five of the 
warnings had actually reduced the participants’ knowledge about the relevant health risks, and 
seven of the remaining eight warnings saw sharp decreases in knowledge gains between Session 
2 and Session 3. See infra pp. 18–20. 

Even worse, FDA cannot show that the warnings would meaningfully change how people 
think about the overall risk of smoking or whether they smoke. Dr. Jonathan Klick, a leading expert 
on the causal effects of health regulations on behavior, analyzed PATH data to determine whether 
smokers find the risks identified in the proposed warnings to be material. The answer was a 
resounding no. Klick Report ¶ 5.29–40. Indeed, Dr. Klick’s analysis shows that awareness of the 
particular risks that relate to the FDA’s proposed warnings has no effect on smoking behavior and 
generally has no effect on overall risk assessment. Id. ¶ 5.37. This result is devastating to the 
proposed rule’s “information for information’s sake” rationale; FDA therefore chose not to rely 
on this PATH data, even though the PATH survey was “started explicitly to inform the FDA’s 
regulatory decisions and actions with respect to smoking.” Id. ¶ 5.18; see also infra pp. 20–22. 

Finally, FDA cannot show that the proposed warnings would reduce smoking. In the first 
graphic-warnings rule, FDA argued that the warnings would “decrease smoking initiation and 
increase smoking cessation.” Required Warnings for Cigarette Packages and Advertisements, 76 
Fed. Reg. 36,628, 36,719 (June 22, 2011). But FDA failed to produce even a “shred of evidence” 
that the warnings would have that effect. R.J. Reynolds, 696 F.3d at 1219. Indeed, FDA’s own 
study determined that the warnings would reduce smoking rates by a mere 0.088%, a number that 
FDA conceded was “not statistically distinguishable from zero.” 76 Fed. Reg. at 36,775–76. 
Nothing has changed in the past eight years, and FDA has not even tried to demonstrate otherwise. 

Third, the Tobacco Control Act’s graphic-warnings requirement and the proposed rule are 
insufficiently tailored. The warnings would dominate cigarette packaging: occupying 50% of the 
front and back panels with identical FDA messages, and using frightening images that are designed 
to pull people’s attention away from the rest of the pack. The combined effect of these 
requirements would harm cigarette manufacturers’ ability to communicate with their consumers. 
The proposed rule would seize a huge portion of every cigarette package to convey the 
government’s own anti-smoking message. That message would occupy the most prominent part 
of the package—and often the only part of the package that consumers could see. Thus, when adult 
cigarette consumers look at a pack of cigarettes, they will see only one thing: the government’s 
anti-smoking message. Those are huge burdens, and they render cigarette packaging—one of the 
last remaining mediums for cigarette manufacturers to communicate with their consumers—much 
less effective. See infra pp. 25–31. 
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Moreover, FDA has many less-restrictive alternatives to achieve its goals. For example, 
FDA could have achieved its goals of bringing attention to “less-known health consequences of 
smoking” simply by changing the text of the Surgeon General’s warnings. Or FDA could have run 
a public-education campaign about the risks of smoking—an option that the Agency has repeatedly 
promoted as “highly successful” and “yielding tremendous results.” Norman E. Sharpless, Press 
Announcement (Aug. 20, 2019), https://tinyurl.com/y3kmouoa. Indeed, the same week that FDA 
issued the proposed rule, FDA touted a study asserting that its Real Cost youth anti-smoking 
campaign has “prevented up to 587,000 youth nationwide from initiating smoking between the 
campaign’s launch in February 2014 and November 2016, half of whom might have gone on to 
become established smokers.” Id. FDA has demonstrated its ability to deliver public-health 
messages, including regarding tobacco health risks, and thus had every reason to try to do so here 
as well. See infra pp. 31–34. 

In addition to violating the First Amendment, the proposed rule has other fatal flaws. The 
proposed rule violates the Tobacco Control Act by changing the language of the textual warnings, 
as well as the total number of warnings, without authority. See infra Section II. The proposed rule 
also violates the Administrative Procedure Act in multiple ways. See infra Section III. For 
example, FDA relied on an inadequate cost-benefit analysis, which failed to quantify the benefits 
of the proposed rule. The Agency recognized that “there is a high level of uncertainty around 
quantitative economic benefits”—a fancy way of saying that the proposed rule might not have any 
benefits at all. Faced with that possibility, FDA did not even try to calculate the benefits. See infra 
Section III.A. 

As another example, FDA has not given the public a meaningful, legally sufficient chance 
to comment on the proposed rule. FDA has been working on the proposed rule for years. During 
that time, FDA had plenty of opportunities to tell the public what it was doing or share its ongoing 
research—indeed, RAIS’s outside counsel tried to get the Agency to do precisely that in June 2017 
by submitting a Freedom of Information Act (FOIA) request. But FDA has obfuscated every step 
of the way: refusing to respond to the FOIA request, refusing to release the results of its consumer 
research studies, and even asking the public to comment on its final graphic-warnings study 
without telling the public which graphic warnings it was testing. That obfuscation has continued 
with the proposed rule: FDA again refused to release any information about its qualitative studies 
and has not released the underlying data from its quantitative studies, all of which were critical to 
the development of the proposed warnings. To top it all off, FDA has given the public a mere 60 
days to come up with alternative graphic warnings—a process that took the Agency more than six 
years to complete—which would, of course, be impossible. See infra Section III.D. 

FDA’s approach up to this point demonstrates that the Agency has no interest in working 
collaboratively with the public on this issue. FDA has failed to keep the public informed. And 
FDA has given the public insufficient time to come up with alternative graphic warnings, perhaps 
because the Agency does not plan to consider those alternatives. This is the same dismissive 
approach that FDA took when developing the first graphic-warnings rule, an approach that led 
directly to that rule’s downfall. See R.J. Reynolds, 696 F.3d at 1210, 1219–20. 

The Tobacco Control Act’s graphic-warnings requirement violates the First Amendment, 
and FDA has exacerbated the problem by issuing a proposed rule that violates the First 
Amendment, the Tobacco Control Act, and the Administrative Procedure Act. FDA has only one 
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option: withdraw the proposed rule and refuse to enforce the unconstitutional graphic-warnings 
requirement. 
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COMMENTS 

I. THE TOBACCO CONTROL ACT’S GRAPHIC-WARNINGS REQUIREMENT 
AND THE PROPOSED RULE VIOLATE THE FIRST AMENDMENT. 

FDA’s proposed rule, and the provision of the Tobacco Control Act that requires it, suffer 
from a fundamental problem: they violate the First Amendment. Neither can survive strict scrutiny 
because they are not narrowly tailored and because the government lacks a compelling interest. 
They also cannot survive the Zauderer standard for a host of reasons: the warnings are not “purely 
factual” because they are intended to evoke an emotional response and convey an ideological, anti-
smoking message; the warnings are “controversial” because they are misleading and 
inflammatory; the warnings are “unjustified” because they do not remedy a real-world harm; the 
warnings are “unduly burdensome” because they commandeer 50% of cigarette packaging and at 
least 20% of cigarette advertisements for gruesome images; and the government does not have a 
substantial interest in telling people things they already know or giving people information for 
information’s sake. The Act’s graphic-warnings requirement and the proposed rule cannot survive 
the Central Hudson standard for similar reasons. 

A. The graphic-warnings requirement and the proposed rule are subject to strict 
scrutiny, a standard they cannot possibly meet. 

1. “Since all speech inherently involves choices of what to say and what to leave unsaid, 
one important manifestation of the principle of free speech is that one who chooses to speak may 
also decide what not to say.” Hurley v. Irish-Am. Gay, Lesbian & Bisexual Grp. of Boston, 
515 U.S. 557, 573 (1995) (citations and quotation marks omitted). Thus, the “general rule” is that 
the government “may not compel affirmance of a belief with which the speaker disagrees.” Id. 
This rule “applies not only to expressions of value, opinion, or endorsement, but equally to 
statements of fact the speaker would rather avoid.” Id. And it applies to “ordinary people” and 
“business corporations” alike. Id. at 574. “For corporations as for individuals, the choice to speak 
includes within it the choice of what not to say.” Pac. Gas & Elec. Co. v. Pub. Utils. Comm’n, 475 
U.S. 1, 16 (1986) (plurality op.). 

In light of these principles, courts generally apply strict scrutiny to government-compelled 
speech. See, e.g., Wooley v. Maynard, 430 U.S. 705, 714–15 (1977); Reed v. Town of Gilbert, 135 
S. Ct. 2218, 2226–27 (2015). Under strict scrutiny, the government must prove that the compulsion 
“furthers a compelling interest and is narrowly tailored to achieve that interest.” Reed, 135 S. Ct. 
at 2231. 

Here, the Tobacco Control Act’s graphic-warnings requirement and the proposed rule 
would compel manufacturers to express the government’s preferred anti-smoking message. See 
R.J. Reynolds Tobacco Co. v. FDA, 696 F.3d 1205, 1211 (D.C. Cir. 2012) (holding that FDA’s 
initial graphic-warnings rule “contain[ed] elements of compulsion and forced subsidization” and 
was therefore subject to First Amendment scrutiny), overruled in part by Am. Meat Inst. v. U.S. 
Dep’t of Agric., 760 F.3d 18, 31 (D.C. Cir. 2014) (en banc). The graphic-warnings requirement 
and the proposed rule are therefore subject to strict scrutiny. 
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2. The graphic-warnings requirement and the proposed rule do not even begin to meet strict 
scrutiny for two reasons. First, the government lacks a compelling interest in requiring graphic 
warnings. FDA asserts only a single interest: “promoting greater public understanding of the 
negative health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755. But FDA describes 
this interest as “substantial,” rather than “compelling.” See id. at 42,778. And as explained below, 
FDA does not have even a substantial interest in “promoting greater public understanding.” See 
infra Section I.B.5. 

Second, the graphic-warnings requirement and the proposed rule are not narrowly tailored 
to achieve the government’s interest. Before compelling speech, the government has the burden to 
prove that plausible less-restrictive alternatives are not sufficiently effective. See Ashcroft v. 
ACLU, 542 U.S. 656, 665 (2004) (“When plaintiffs challenge a content-based speech restriction, 
the burden is on the Government to prove that the proposed alternatives will not be as effective as 
the challenged statute.” (emphasis added)). Here, Congress could have adopted numerous less-
restrictive alternatives that would have been at least as effective as graphic warnings. 

Most obviously, Congress could have made less-restrictive changes to the existing cigarette 
warnings. The Tobacco Control Act changed the existing warnings in several ways: it created nine 
new textual warnings, 15 U.S.C. § 1333(a)(1); it required that the warnings appear “in the upper 
portion of the front and rear panels of the package,” id. § 1333(a)(2); it required that the label 
“comprise the top 50 percent of the front and rear panels of the package,” id.; and it required that 
FDA create “color graphics depicting the negative health consequences of smoking to accompany 
the label statements specified in subsection (a)(1),” id. § 1333(d). Congress could have selected 
one or more of these possible changes to fashion a less-restrictive alternative to a graphic-warnings 
rule. For example, Congress could have required that manufacturers replace the existing Surgeon 
General’s warnings with the Act’s new textual warnings. Or Congress could have required that 
manufacturers use the new textual warnings and place them at the top of the package. Or Congress 
could have required that manufacturers use graphic images that were smaller or depicted 
something other than the negative health consequences of smoking. Any of these examples would 
have been less-restrictive and equally effective at conveying factual information. See infra pp. 31–
32. 

Congress also could have required FDA to run a public-education campaign about the 
health risks of smoking, and appropriated sufficient funds for that campaign. As marketing expert 
Professor Joannes Evangelista Steenkamp explains, “the FDA has at its disposal a number of social 
marketing tools that would allow the FDA to achieve its informational objectives without needing 
to mandate graphic health warnings.” Steenkamp Report at 2 (attached as Exhibit D). This 
approach actually would have been more effective at promoting public understanding of the health 
risks of smoking: such a campaign could have “target[ed] different specific segments [of the 
population] using dynamic, real-time executional elements” rather than relying on “static” graphic 
warnings. Id.; see also infra pp. 32–33. 

FDA likewise could have adopted one of these less-restrictive alternatives. To be sure, the 
Tobacco Control Act purports to require FDA to adopt graphic warnings. But FDA has a 
constitutional responsibility to comply with the First Amendment, and the Agency cannot evade 
that responsibility simply because a statute says to do so. See, e.g., Boumediene v. Bush, 553 U.S. 
723, 798 (2008) (noting that the political branches have “independent obligations to interpret and 
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uphold the Constitution”); Trump v. Hawaii, 138 S. Ct. 2392, 2424 (2018) (Kennedy, J., 
concurring) (stating that all government officials must “adhere to the Constitution”); Walter 
Dellinger, The Constitutional Separation of Powers Between the President and Congress, 20 U.S. 
Op. Off. Legal Counsel 124, 128 (1996) (observing that “the executive branch has an independent 
constitutional obligation to interpret and apply the Constitution”). Indeed, the Oaths Clause of the 
Constitution provides that all executive officers are “bound by Oath or Affirmation, to support this 
Constitution.” U.S. Const., Art. VI cl. 3; see also Ableman v. Booth, 62 U.S. 506, 524 (1858) 
(suggesting that the inclusion of the Oaths Clause reflects the Framers’ intention to preserve the 
“full force” of the Constitution”); Gamble v. United States, 139 S. Ct. 1960, 1985 (2019) (Thomas, 
J., concurring) (suggesting that the Oaths Clause reflects “[t]he Constitution’s supremacy”). And 
even if FDA felt compelled to adopt graphic warnings, the Agency still could have adopted less-
restrictive warnings—for example, by using images that were less provocative.  

Notably, FDA implicitly concedes that the graphic-warnings requirement and the proposed 
rule cannot satisfy strict scrutiny. In the proposed rule, FDA says that “the warnings would pass a 
First Amendment analysis under Zauderer v. Office of Disciplinary Counsel, 471 U.S. 626 (1985) 
(or, if applied, Central Hudson Gas & Elec. Corp. v. Pub. Serv. Comm’n, 447 U.S. 557 (1980)).” 
84 Fed. Reg. at 42,757. But FDA does not say that the warnings would pass a First Amendment 
analysis under strict scrutiny. Because strict scrutiny is the correct standard, the graphic-warnings 
requirement and the proposed rule are unconstitutional. 

B. The Zauderer standard of review does not save the graphic-warnings 
requirement or the proposed rule. 

FDA suggests that the proposed rule “would pass a First Amendment analysis under 
Zauderer v. Office of Disciplinary Counsel, 471 U.S. 626 (1985).” 84 Fed. Reg. at 42,757. Under 
Zauderer, the government may require manufacturers to disclose “purely factual and 
uncontroversial information about the terms under which [their] services will be available,” so 
long as those disclosures are “reasonably related to the State’s interest in preventing deception of 
consumers” and are not “unjustified or unduly burdensome.” Zauderer, 471 U.S. at 651. But the 
graphic-warnings requirement and the proposed rule fail every part of the Zauderer test. 

1. Graphic warnings are not “purely factual” because they are intended 
to evoke an emotional response and convey an ideological, anti-smoking 
message. 

Under Zauderer, a compelled disclosure must be “purely factual.” Id. A compelled 
disclosure fails that standard if the disclosure is “primarily intended to evoke an emotional 
response,” to “shock the viewer into retaining the information,” or to convey an ideological 
message about how consumers should behave. R.J. Reynolds, 696 F.3d at 1216–17. For example, 
the D.C. Circuit held that FDA’s first graphic warnings were not purely factual because they were 
“unabashed attempts to evoke emotion (and perhaps embarrassment) and browbeat consumers into 
quitting.” Id.; see also Entm’t Software Ass’n v. Blagojevich, 469 F.3d 641, 652 (7th Cir. 2006) 
(holding that a compelled disclosure failed Zauderer because it was “opinion-based” and 
“subjective” rather than “purely factual”). 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 11 of 311 PageID #:  113



 

 – 4 –  
 

a. On its face, the Tobacco Control Act’s graphic-warnings requirement fails the “purely 
factual” test. The Act requires FDA to adopt “color graphics depicting the negative health 
consequences of smoking.” 15 U.S.C. § 1333(d). And the point of that requirement is to evoke 
negative emotions, shock the viewer, and convey the government’s anti-smoking message. As 
Senator Mike Enzi explained: 

We should want kids who are thinking about taking up this deadly habit to have a 
bit of a shock just by looking at the package. We should want smokers to think 
about these health issues each time they light up. Any tool in our arsenal that makes 
people think twice about taking up tobacco should not be an option, it should be a 
requirement. 

155 Cong. Rec. S6497, S6499 (2009). 

FDA has acknowledged this commonsense point. The first time that FDA proposed graphic 
warnings, the Agency picked a number of gruesome images, such as diseased lungs, a cancerous 
lesion on a person’s lip, and a man smoking through a hole in his throat. FDA freely admitted that 
these images were designed to “rebrand[] our cigarette packs”; convey that “smoking is gross”; 
“dispel[] the notion that somehow [smoking] is cool”; and “encourage smokers to quit.” Press 
Briefing by Press Secretary Jay Carney, Secretary of Health and Human Services Kathleen 
Sebelius, and FDA Commissioner Margaret Hamburg (June 21, 2011), https://tinyurl.com/
yyxc8x88. Indeed, FDA admitted that graphic warnings were designed to make “‘every single 
pack of cigarettes in the country [a] mini billboard’ for the government’s anti-smoking message.” 
R.J. Reynolds, 696 F.3d at 1212 (quoting FDA, Tobacco Strategy Announcement (Nov. 10, 2010)). 
In light of these admissions, and the horrific nature of the images themselves, the D.C. Circuit held 
that the warnings were transparently designed “to evoke emotion (and perhaps embarrassment) 
and browbeat consumers into quitting.” R.J. Reynolds, 696 F.3d at 1216–17. Thus, the court had 
no trouble concluding that the warnings were not “purely factual.” R.J. Reynolds, 696 F.3d at 1217. 

The scientific literature confirms that graphic warnings are not purely factual. As multiple 
public-health researchers have acknowledged, forcing consumers to look at such gruesome images 
evokes feelings of fear, shame, and disgust, and conveys the ideological message that people 
should not smoke. See, e.g., Andrews et al. 2016, at e122–23 (finding that graphic warnings evoked 
feelings of fear and embarrassment); Hardcastle et al. 2016, at 98 (finding that “plain packaging”—
which included bigger and more prominent graphic warnings—resulted in “increased negative 
emotional reactions including feelings of threat, blame, and shame”); see also Byrne et al. 2015, 
at 683; Cameron et al. 2015, at e21; Drovandi et al. 2019, at 4–7; Evans et al. 2015, at 2; Glock et 
al. 2013, at 252–53; Hammond 2009, at 23; Hammond 2011, at 331–32.3 

Indeed, the whole point of graphic warnings is to evoke those feelings and convey that 
ideological message. A leading researcher candidly admitted as much in a grant application that 
RAIS obtained through a Freedom of Information Act request. This researcher applied for a grant 
from the National Institutes of Health to conduct graphic-warnings research. See James Thrasher, 

                                                           
3 For sources cited only in short citation form, the full citations appear in Exhibit A. In addition, the publicly 

available studies and articles listed in Exhibit A are being filed as Exhibit B to the RAIS comments. (Exhibit B is 
being filed in hard copy; all other exhibits are being filed electronically and in hard copy.) 
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Annual Report to the National Institutes of Health Regarding Grant Funding (Mar. 16, 2016) 
(attached as Exhibit O). He acknowledged that graphic warnings triggered a sharp emotional 
response, and described that response as an “indicator[] of greater message engagement and greater 
effectiveness.” Id. at 7. The researcher explained that this point was “important because the legal 
case against implementation of graphic warnings in the [United States] was partly argued on the 
basis of their emotional appeal, as though it is possible to strip away affect and effectively 
communicate information.” Id. He concluded, however, that “[t]hese and other studies we are 
conducting suggest otherwise.” Id. In other words, this researcher frankly admitted that it is 
impossible to “strip away” emotion from graphic warnings and still “effectively communicate 
information.” 

b. FDA’s proposed warnings likewise fail the “purely factual” test. To take just a few 
examples, the proposed warnings include a picture of diseased feet with several amputated toes, a 
picture of a woman with a massive cancerous lump on her neck, and two pictures of blackened, 
diseased lungs. As a litany of news outlets have recognized, these graphic warnings are plainly 
designed to scare, shame, and disgust people, and to convey an ideological, anti-smoking message, 
just like their predecessors. For example: 

• The Washington Post called the warnings “scary” and “unsettling,” and 
noted that the D.C. Circuit previously struck down “similarly graphic 
labels.” Lindsey Bever, FDA’s Proposed New Cigarette Warnings Are 
Scary. That’s the Point, Washington Post (Aug. 15, 2019), 
https://tinyurl.com/y4zuqssj. 

• The New York Times called the warnings “disturbing.” Sheila Kaplan, The 
F.D.A.’s New Cigarette Warnings Are Disturbing. See for Yourself., N.Y. 
Times (Aug. 15, 2019), https://tinyurl.com/y366q2l5. 

• Psychiatry Advisor called the warnings “gruesome.” Psychiatry Advisor, 
FDA Proposed Graphic Warning Labels on Cigarettes (Aug. 26, 2019), 
https://tinyurl.com/yyvket6w. 

• The Huffington Post called the warnings “ghastly” and “grisly reminders of 
what could happen to [smokers’] bodies,” and described the proposed rule 
as FDA’s “latest plan to deter smokers from lighting up.” Amy Russo, FDA 
Unveils New Round Of Ghastly Cigarette Warnings In Anti-Smoking Push, 
HuffPost (Aug. 16, 2019), https://tinyurl.com/y34tm2sd. 

The public has gotten the message. Indeed, when asked what message the proposed 
warnings send, several respondents said the following: 

• “The government is using scare tactics to obtain control over the 
population.” 

• “trying to scare people” 

• “im grossed out” 
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Iyengar Report ¶ 22 (attached as Exhibit E). 

In addition to these common-sense reactions, both qualitative and quantitative evidence 
demonstrate that the proposed warnings are no better than the last set. Dr. Jonathan Klick, a leading 
expert on the causal effects of health regulations on behavior, explains that the images themselves 
make it “evident that the FDA is appealing to fear and disgust.” Klick Report ¶ 5.80 (attached as 
Exhibit C). Dr. John Martin, a behavioral-health psychologist with years of experience helping 
smokers quit, likewise explains that the proposed warnings are designed “to increase fear in 
smokers.” Martin Report at 7 (attached as Exhibit F). 

Moreover, FDA’s consumer research studies confirm that the proposed warnings are not 
“purely factual.” FDA’s first consumer research study showed that seven of the proposed warning 
statements were less believable than the Tobacco Control Act’s warning statements, and only one 
proposed warning statement was more believable. Study 1 Results Report at 3-9. And FDA’s 
second consumer research study showed that eight of the proposed warnings were less likely to be 
perceived as factual than the Surgeon General’s warnings. See Study 2 Results Report § 3.2.3; see 
also Klick Report ¶¶ 8.2–8.3. 

A recent survey of smokers and non-smokers likewise demonstrates that the proposed 
warnings are not “purely factual.” For example, after viewing five proposed warnings selected at 
random, 85.9% of respondents said that the warnings were “trying to make people feel afraid.” 
Iyengar Report ¶ 29 & Appendix 3. Approximately the same percentage said that the warnings 
were “trying to shock people.” Id. In addition, 74.5% of respondents said that the warnings 
conveyed the message that people should not smoke cigarettes, and 68.2% of respondents said that 
the warnings conveyed the message that people should not buy cigarettes. Id. at ¶ 31 & Appendix 
3. 

c. In R.J. Reynolds, the D.C. Circuit held that FDA’s first graphic warnings flunked the 
Zauderer test because they were designed “to evoke emotion (and perhaps embarrassment) and 
browbeat consumers into quitting.” 696 F.3d at 1216–17. Thus, the court had no trouble 
concluding that the warnings were not “purely factual.” R.J. Reynolds, 696 F.3d at 1217. In the 
proposed rule, FDA says that it “carefully considered” that holding and went through a “science-
based, iterative research process” to “thoroughly address[] any such criticisms.” 84 Fed. Reg. at 
42,777–78. But FDA did no such thing. On the contrary, the proposed rule demonstrates that FDA 
did nothing to determine whether the proposed warnings evoke emotion or convey an anti-smoking 
message. FDA has published all three survey instruments that the Agency used to test the proposed 
warnings, and those surveys do not include a single question about whether the warnings evoke 
emotion or convey the message that people should not smoke. As Dr. Klick explains, “FDA did 
not test, report testing, and/or provide any qualitative research disclosing that it had tried to prevent 
emotional responses to the proposed warnings or that it tried to mitigate any such effect.” Klick 
Report ¶ 5.80. Accordingly, the Agency has not gone through a “science-based, iterative research 
process” on this important issue. 84 Fed. Reg. at 42,755. 
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2. Graphic warnings are not “uncontroversial” because they are 
misleading and use inflammatory images. 

a. Zauderer also requires that compelled disclosures be “uncontroversial.” 471 U.S. at 651. 
A disclosure is “controversial” if it is potentially inaccurate or misleading. See Entm’t Software, 
469 F.3d at 652 (holding that a disclosure was “controversial” because the speaker might 
reasonably disagree with the message); R.J. Reynolds, 696 F.3d at 1216 (holding that FDA’s 
graphic warnings did not fall within Zauderer because, among other reasons, “many of the images 
chosen by FDA could be misinterpreted by consumers”). 

Here, the proposed warnings are inaccurate or misleading in a number of respects. Several 
of the images exaggerate the effects of the diseases they purport to represent, exaggerate the 
likelihood of those diseases being caused by smoking, or offer a misleading portrayal of the 
treatment of those diseases. In particular: 

• The warning pertaining to macular degeneration misrepresents the treatment for 
that condition. It depicts a far thicker needle than is used in reality, and it depicts 
the needle being inserted in the center of the eye, rather than in the lower outer 
area of the eye (where it is typically inserted in reality). See Dr. Davidorf 
Declaration at 2 (attached as Exhibit H). As a result, the warning “may give rise 
to the false impression that the treatment is painful,” when in reality it is not. 
Id. This has the pernicious potential to “frighten[] patients away from beneficial 
treatment.” Id.; see also Am. Optometric Assoc. Comments, Docket No. FDA-
2019-N-3065, at 3 (Oct. 15, 2019) (explaining that this warning will “create 
fear and distance between patients and necessary medical interventions and/or 
treatments”). 

• The warning pertaining to cataracts is “not a reasonable depiction of persons 
with cataracts in the US, because in the US the cataract would have been treated 
surgically long before it got to this stage.” Dr. Davidorf Declaration at 3. In 
addition, the image misleadingly “makes the cataract look like a cosmetic 
problem,” when in reality “[t]he vast majority of patients who undergo cataract 
surgery in the US have cataracts that are undetectable by the unaided human 
eye.” Id. 

• The warning pertaining to head and neck cancer is likewise “unlikely [to] be 
accurately understood” by the public. Dr. Jones Declaration ¶ 4 (attached as 
Exhibit J). The image is misleading to the extent it suggests that “a cancerous 
mass of that size could arise quickly enough that a reasonable person would not 
have had an opportunity to seek treatment before this point.” Id. ¶ 5. 

• The warning pertaining to lung disease in nonsmokers suffers from “two major 
flaws.” Dr. Farber Declaration ¶ 4 (attached as Exhibit I). First, “the lungs do 
not look like a non-smoker’s lungs.” Id. In particular, the image depicts an 
“amount of black pigmentation” that “would likely result from many years of 
heavy direct smoking” and would be “very unusual … in a non-smoker.” Id. ¶ 
5. Second, its depiction of lesions is both “ambiguous” and “inaccurate.” The 
warning is unclear whether the lesions were meant to depict lung cancer. If so, 
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the image is misleading because the lesions appear on the surface of the lung 
(rather than deep within the lung), and because it would be “unusual” for a non-
smoker to have three separate lesions of the size depicted. Id. ¶¶ 5, 6. 

• The warning pertaining to blood flow to the limbs is misleading because it 
depicts a condition that could affect, at most, one in 1,000 smokers. Dr. 
Wagmeister Declaration ¶ 4 (attached as Exhibit K). 

• The warning pertaining to fetal growth is misleading because it shows a 
newborn infant weighing four pounds. But according to the U.S. Surgeon 
General, the low range of normal birth weight is 2,500 grams, and infants born 
to women who smoke cigarettes weigh approximately 200 grams less than 
infants born to non-smoking women. CDC, The Health Consequences of 
Smoking: A Report of the Surgeon General 555 (2004), 
https://tinyurl.com/y4gb8e4c; CDC, How Tobacco Smoke Causes Disease: the 
Biology and Behavioral Basis for Smoking Attributable Disease: A Report of 
the Surgeon General 538 (2010), https://tinyurl.com/y5wewxku. Thus, 
conservatively assuming that a normal birth weight of 2,500 grams (the low end 
of normal birth weight for infants) is decreased by 200 grams due to cigarette 
smoking, the resulting birthweight is 2,300 grams, or more than five pounds.  

• The warning pertaining to heart disease and strokes depicts a man who has had 
recent open heart surgery, presumably coronary artery bypass grafting (CABG). 
But recent data reveal that open-heart CABG surgery is not the most common 
procedure for treating coronary artery disease. Instead, in-patient percutaneous 
coronary interventions (PCIs), are 2.5 times more common. American Heart 
Association, Heart Disease and Stroke Statistics, 2019 Update e513 (2019), 
https://tinyurl.com/y8rcqwdb. And this does not account for the significant 
number of PCIs that are performed on an out-patient basis. Id. at e511. 
Moreover, the use of CABG has been declining over time. Id. 

• The warning pertaining to harm to children appears to depict a “worst case 
scenario”: “a child hospitalized due to an asthma attack caused by 
environmental tobacco smoke.” Dr. Brooks Declaration ¶ 4 (attached as Exhibit 
G). To the extent the warning is intended to depict an oxygen mask, it is 
“exaggerating” because it is “uncommon for a child with an asthma attack to 
require oxygen.” Id. ¶ 5. Moreover, only about eight percent of children have 
asthma, and only five to six percent of children with asthma are hospitalized 
each year (and of course there are many potential causes of such 
hospitalizations besides environmental tobacco smoke, such as air pollution and 
allergens). Id. ¶¶ 7–8. 

FDA acknowledges that the warnings should not address “rare” diseases, and that the 
images should depict “disease states and symptoms as they are typically experienced.” 84 Fed. 
Reg. at 42,767, 42,770. As the medical evidence discussed above demonstrates, however, FDA 
has ignored its own advice. 

b. In R.J. Reynolds, the D.C. Circuit held that FDA’s first graphic warnings failed the 
Zauderer test because they “could be misinterpreted by consumers.” 696 F.3d at 1216. In the 
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proposed rule, FDA again says that it “carefully considered” the court’s holding and went through 
a “science-based, iterative research process” to “thoroughly address[] any such criticisms.” 84 Fed. 
Reg. at 42,777–78. But the proposed rule again belies FDA’s assertion. 

FDA first tries to rely on a series of focus groups, in which consumers allegedly “provided 
qualitative feedback on [their] comprehension of each potential statement.” 84 Fed. Reg. at 42,778. 
But FDA has not provided any information about those focus groups, so FDA cannot rely on them 
here. FDA next points to the two consumer research studies that it performed. Id. But neither study 
tested whether the proposed warnings are misleading. Those studies tested whether the warnings 
conveyed “new information” or whether consumers “learned something” from the warnings, but 
FDA did not ask respondents what information the warnings conveyed or what the respondents 
learned. Thus, the studies cannot rebut the evidence above that the proposed warnings are 
misleading.  

c. A compelled disclosure is also “controversial” if it is inflammatory. See Nat’l Inst. of 
Family & Life Advocates v. Becerra, 138 S. Ct. 2361, 2372 (2018) (“NIFLA”) (noting that a 
compelled disclosure involved abortion—which was “anything but an ‘uncontroversial’ topic”—
and that Zauderer therefore did not apply); Cigar Ass’n of Am. v. FDA, 315 F. Supp. 3d 143, 165–
66 (D.D.C. 2018) (explaining that an “inflammatory” disclosure would be “controversial” under 
Zauderer). That means that graphic warnings are necessarily inflammatory. As explained above, 
the Tobacco Control Act requires FDA to adopt images that “depict[] the negative health 
consequences of smoking.” 15 U.S.C. § 1333(d). Such images will always evoke negative 
emotions like fear, shame, and disgust, which means that those images will always be 
inflammatory. Thus, Zauderer does not apply to the graphic-warnings requirement or the proposed 
rule. 

3. Graphic warnings do not disclose information about “the terms under 
which services will be available.” 

In Zauderer, the Supreme Court upheld a compelled disclosure because it involved “purely 
factual and uncontroversial information about the terms under which [an attorney’s] services will 
be available.” 471 U.S. at 651 (emphasis added). The Court recently confirmed that this is an 
essential limit on Zauderer. See NIFLA, 138 S. Ct. at 2372. In NIFLA, the Court explained that 
Zauderer did not apply because the compelled disclosure at issue was “not limited to purely factual 
and uncontroversial information about the terms under which services will be available.” Id. 
(ellipsis and quotation marks omitted). Indeed, the Court explained that the disclosure “in no way 
relates to the services that [the speakers] provide,” and “[a]ccordingly, Zauderer has no application 
here.” Id.; see also id. (citing Hurley, 515 U.S. at 573, for the proposition that “Zauderer does not 
apply outside of these circumstances”). 

Likewise, a Ninth Circuit judge recently recognized that Zauderer is limited to disclosures 
about “the terms on which … advertisers provide their services.” Am. Beverage Ass’n v. City & 
Cty. of San Francisco, 916 F.3d 749, 761 (9th Cir. 2019) (Ikuta, J., concurring). Because of that 
limitation, Judge Ikuta concluded that Zauderer did not apply to a compelled disclosure about 
“sugar-sweetened beverages, which is a product rather than a service.” Id. 
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Applying that logic here, Zauderer does not apply to the graphic-warnings requirement or 
the proposed rule. The graphic-warnings requirement does not involve a disclosure “about the 
terms under which services will be available.” Zauderer, 471 U.S. at 651 (emphasis added). 
Instead, it applies to cigarettes, which are “a product rather than a service.” Am. Beverage, 916 
F.3d at 761. Zauderer is therefore inapplicable. 

4. Graphic warnings are not “reasonably related to the government’s 
interest in preventing deception of consumers.” 

The Tobacco Control Act’s graphic-warnings requirement and the proposed rule fail to 
satisfy Zauderer for another reason: they are not reasonably related to preventing consumer 
deception. In Zauderer, the Supreme Court said that compelled disclosures are subject to lower 
scrutiny only if they are “reasonably related” to a specific interest: “preventing deception of 
consumers.” 471 U.S. at 651. In later opinions, the Supreme Court confirmed that view of 
Zauderer. See Milavetz, Gallop & Milavetz, P.A. v. United States, 559 U.S. 229, 250 (2010) 
(applying Zauderer because, as “in that case, [the] required disclosures are intended to combat the 
problem of inherently misleading commercial advertisements”); Ibanez v. Fla. Dep’t of Bus. & 
Prof’l Reg., 512 U.S. 136, 146–49 (1994) (applying intermediate scrutiny, rather than Zauderer, 
to compelled disclaimer directed at non-misleading speech). 

The Supreme Court has never suggested that Zauderer applies in other contexts. And a 
majority of the courts of appeals acknowledge this limit on Zauderer. See Dwyer v. Cappell, 762 
F.3d 275, 282–83 (3d Cir. 2014) (holding that a compelled disclosure failed Zauderer because it 
“[was] not reasonably related to preventing consumer deception and [was] unduly burdensome”); 
Greater Baltimore Ctr. for Pregnancy Concerns, Inc. v. Mayor & City Council of Baltimore, 721 
F.3d 264, 283 & n.8 (4th Cir. 2013) (holding that Zauderer applies only to “[d]isclosure 
requirements aimed at misleading commercial speech”); Test Masters Educ. Servs., Inc. v. Robin 
Singh Educ. Servs., Inc., 799 F.3d 437, 453 (5th Cir. 2015) (holding that Zauderer applies only 
when compelled disclosures are “directed at deceptive or misleading commercial speech”), rev’d 
in part on other grounds, 2015 WL 13768849; ECM BioFilms, Inc. v. FTC, 851 F.3d 599, 616 
(6th Cir. 2017) (holding that disclosure requirements “must be reasonably related to the 
[government’s] interest in preventing deception of consumers” (quotation marks omitted)); 1-800-
411-Pain Referral Serv., LLC v. Otto, 744 F.3d 1045, 1062 (8th Cir. 2014) (applying the Zauderer 
standard only because the advertisements at issue were “inherently misleading on their face”); 
Entm’t Software, 469 F.3d at 652 (“The Court has allowed states to require the inclusion of purely 
factual and uncontroversial information as long as disclosure requirements are reasonably related 
to the State’s interest in preventing deception of consumers.” (ellipsis and quotation marks 
omitted)); United States v. Wenger, 427 F.3d 840, 849 (10th Cir. 2005) (explaining that Zauderer 
“eases the burden of meeting the Central Hudson test” by “presum[ing] that the government’s 
interest in preventing consumer deception is substantial”). 

The graphic-warnings requirement and the proposed rule fail to satisfy this test. Neither 
Congress nor FDA has suggested that graphic warnings are needed to combat “inherently 
misleading commercial advertisements.” Milavetz, 559 U.S. at 250. And that is not surprising: 
federal law already prohibits tobacco product manufacturers from making false or misleading 
claims through cigarette packages or advertising. See 21 U.S.C. §§ 331(a), 387c(a)(1), (7). Instead 
of preventing consumer deception, FDA says that it wants to “promote greater public 
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understanding,” 84 Fed. Reg. at 42,755, which is not remotely the same thing. Thus, FDA cannot 
rely on Zauderer here. 

5. In any event, “promoting greater public understanding” is not a 
substantial interest. 

Even if Zauderer were not limited to preventing consumer deception, it still requires that 
the government pursue a “substantial” interest. See CTIA - The Wireless Ass’n v. City of Berkeley, 
928 F.3d 832, 844 (9th Cir. 2019); Am. Meat, 760 F.3d at 34 (Kavanaugh, J., concurring in the 
judgment) (explaining that Zauderer requires the same type of “substantial” interest that Central 
Hudson requires); Nat’l Elec. Mfrs. Ass’n v. Sorrell, 272 F.3d 104, 115 (2d Cir. 2001) (upholding, 
under Zauderer, a compelled disclosure based on the “substantial [state] interest in protecting 
human health and the environment”). FDA has failed to identify such an interest here. 

To begin, FDA does not assert an interest in reducing smoking. It asserted such an interest 
in its first graphic-warnings rulemaking, but was forced to “essentially concede[]” that it “lack[ed] 
any evidence” that graphic warnings would further than interest. R.J. Reynolds, 696 F.3d at 1219–
20. Rather, than re-litigating that issue, FDA has asserted a new interest: “promoting greater public 
understanding of the negative health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755.  

That interest is not substantial. As then-Judge Kavanaugh has explained, under Zauderer, 
“it is plainly not enough for the Government to say simply that it has a substantial interest in giving 
consumers information.” Am. Meat, 760 F.3d at 31 (Kavanaugh, J., concurring in the judgment). 
“After all, that would be true of any and all disclosure requirements.” Id. In other words, classifying 
a purely informational interest as “substantial” would “drain” the Zauderer test of “any meaning 
in the context of compelled commercial disclosures.” Id. 

The D.C. Circuit reached the same conclusion the last time that FDA issued a graphic-
warnings rule. There, “FDA assert[ed] an interest in ‘effectively communicating health 
information’ regarding the negative effects of cigarettes.” R.J. Reynolds, 696 F.3d at 1221. The 
court concluded, however, that FDA’s “attempt to reformulate its interest as purely informational 
is unconvincing, as an interest in ‘effective’ communication is too vague to stand on its own.” Id. 
The court further held that “FDA’s interest in ‘effectively communicating’ the health risks of 
smoking is merely a description of the means by which it plans to accomplish its goal of reducing 
smoking rates, and not an independent interest capable of sustaining the Rule.” Id. 

The D.C. Circuit’s decision in American Meat Institute is not to the contrary. 760 F.3d at 
23–25. There, the D.C. Circuit upheld a disclosure that required country-of-origin labeling for 
food. But the government’s interest was not purely “educating consumers”; the government 
wanted to “support[] American farmers and ranchers against their foreign competitors.” Id. at 33 
(Kavanaugh, J., concurring in the judgment); see also id. at 23–25 (majority opinion). FDA does 
not purport to advance any such interest here. 

FDA has made this problem even worse by focusing on “less-known health consequences 
of smoking.” 84 Fed. Reg at 42,755. As explained below, an analysis of data from FDA’s own 
Population Assessment of Tobacco and Health (“PATH”) survey shows that knowledge of these 
less-known risks does not have a statistically significant effect on people’s smoking behavior and 
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generally has no effect on people’s overall risk assessment of smoking. See infra pp. 20–22. FDA 
is therefore asserting that it has a “substantial” interest in giving consumers information—even 
though that information will not materially change their behavior (or even their overall view of 
the risks of smoking). In other words, FDA says it has a substantial interest in giving people 
information for information’s sake. But “that would be true of any and all disclosure 
requirements.” Am. Meat, 760 F.3d at 31 (Kavanaugh, J., concurring in the judgment). Such a 
malleable interest does qualify as “substantial” under Zauderer. 

Moreover, FDA’s assertion that it has a substantial interest in educating consumers about 
these “less-known health consequences” is belied by the Agency’s own actions. Over the past 
several years, FDA has spent hundreds of millions of dollars running public-education campaigns, 
such as the Real Cost, Fresh Empire, This Free Life, and Every Try Counts campaigns. Steenkamp 
Report § 3.2(C)–(F). Yet FDA has not cited any evidence to show that these campaigns have 
addressed the smoking risks identified in the proposed graphic warnings. That omission is telling: 
if FDA truly believed that it had a substantial interest in educating consumers about these risks, 
then the Agency would have said something about them in these public-education campaigns. 

FDA’s cost-benefit analysis likewise confirms that the Agency lacks a substantial interest. 
In that analysis, FDA acknowledges that “there is a high level of uncertainty around quantitative 
economic benefits” and therefore chooses to “describe them qualitatively.” Preliminary Regulatory 
Impact Analysis (“PRIA”) at 2. In other words, FDA says nothing about whether the proposed 
rule’s benefits exceed its costs—indeed, FDA says nothing about whether the proposed rule has 
any benefits at all. If the Agency had a substantial interest in providing this information to the 
public, it would presumably have been able to attach some concrete value to that information—or 
at a minimum, it would have attempted to do so. 

6. Graphic warnings are “unjustified” because they would not remedy a 
real-world harm. 

Under Zauderer, the government may not compel “unjustified” disclosures. NIFLA, 138 S. 
Ct. at 2377. Courts have identified two types of unjustified disclosures: First, a disclosure is 
unjustified if it fails to address a harm that is “potentially real” rather than “purely hypothetical.” 
Id.; see also Ibanez, 512 U.S. at 146 (holding that a disclaimer requirement was “unjustified” 
because the state regulatory board “fail[ed] … to point to any harm that [was] potentially real, not 
purely hypothetical”). Second, a disclosure is unjustified if it fails to “remedy” that harm. Nat’l 
Ass’n of Mfrs. v. SEC, 800 F.3d 518, 525 (D.C. Cir. 2015) (concluding that a mandatory disclosure 
requirement regarding “conflict minerals” violated Zauderer because the rationale for the 
disclosure requirement was “entirely unproven and rest[ed] on pure speculation”). For example, 
as the Supreme Court recently underscored, a compelled disclosure cannot remedy a harm by 
telling people things that they “already know.” NIFLA, 138 S. Ct. at 2377. The Tobacco Control 
Act’s graphic-warnings requirement and the proposed rule flunk Zauderer on both accounts. 

(a) The graphic-warnings requirement and the proposed rule are 
trying to solve a hypothetical problem. 

FDA asserts that the proposed rule will address the public’s lower rates of awareness of 
certain risks of smoking. But that is a purely hypothetical problem—indeed, it is a counterfactual, 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 20 of 311 PageID #:  122



 

 – 13 –  
 

because the public accurately perceives the danger of smoking (and indeed may even overestimate 
that danger). 

1. Americans are “already surrounded by many high-quality sources of information 
regarding smoking.” Klick Report ¶ 5.3. For decades, Congress has required that cigarette 
manufacturers display warning labels that inform the public that cigarette smoking can cause 
serious diseases and harm one’s health. In 1965, Congress mandated that cigarette packages 
include the following warning: “CAUTION: Cigarette Smoking May Be Hazardous to Your 
Health.” Federal Cigarette Labeling and Advertising Act, Pub. L. No. 89-92, 79 Stat. 282, 283 
(1965). In 1969, Congress adopted a new warning: “Warning: The Surgeon General Has 
Determined That Cigarette Smoking Is Dangerous to Your Health.” Public Health Cigarette 
Smoking Act of 1969, Pub. L. No. 91-222, 84 Stat. 87, 88 (1970). In Congress’s view, this warning 
fully advised the public about the risk of smoking; thus, Congress provided that “[n]o statement 
relating to smoking and health, other than [this warning], shall be required on any cigarette 
package.” Id. at 88. And in 1984, Congress required that all packaging and advertising include a 
series of rotating warnings that covered a variety of smoking risks: 

• “SURGEON GENERAL’S WARNING: Smoking Causes Lung Cancer, 
Heart Disease, Emphysema, And May Complicate Pregnancy. 

• “SURGEON GENERAL’S WARNING: Quitting Smoking Now Greatly 
Reduces Serious Risks to Your Health. 

• “SURGEON GENERAL’S WARNING: Smoking By Pregnant Women 
May Result in Fetal Injury, Premature Birth, And Low Birth Weight. 

• “SURGEON GENERAL’S WARNING: Cigarette Smoke Contains Carbon 
Monoxide.” 

Comprehensive Smoking Education Act, Pub. L. No. 98-474, 98 Stat. 2200, 2201–02 (1984). 
These warnings likewise preempted all other warnings. See 15 U.S.C. § 1334 (1988). 

In addition to warning labels, the public has received information about the risks of 
cigarettes from many other sources. Since 1964, the Surgeon General has issued thirty-three 
reports about the health risks of smoking. Klick Report ¶ 5.6. Federal agencies such as the CDC 
and FDA have run public-education campaigns. Id.; Steenkamp Report § 3.2. State and local 
entities have done likewise. Klick Report ¶ 5.7. People also receive “substantial information 
regarding smoking from their doctors and other health professionals.” Id. ¶ 5.9. “Public health 
organizations, including the American Cancer Society, the American Heart Association, and the 
American Lung Association, have also communicated smoking-related risks to consumers in many 
media, including broadcast media campaigns, pamphlet, and advertisements.” Id. ¶ 5.10 (footnotes 
omitted). “[I]nsurance companies invest significant resources in educating their customers about 
the dangers of smoking in addition to providing support for cessation.” Id. ¶ 5.10. And schools 
educate minors about the risks of smoking. See CDC, Guidelines for School Health Programs to 
Prevent Tobacco Use and Addiction (1994), https://tinyurl.com/y53dmhqf; FDA’s Center for 
Tobacco Products, Prevention Through Public Education (Sept. 24, 2019) (“Campaign ads and 
other prevention resources are strategically placed where teens spend the majority of their time, 
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both online and in school. FDA also teamed up with Scholastic to create curriculum about e-
cigarettes for high school teachers.”). 

2. As a result of these warning labels and public-health campaigns, the public already 
understands that smoking cigarettes is harmful. PATH data show that 99.5% of individuals believe 
that cigarette smoking is harmful to health, with 91% believing that it is “very or extremely 
harmful,” 7% believing it is “somewhat harmful,” and 1.5% believing it is “slightly harmful.” 
Klick Report ¶ 5.20. Put differently, only 0.5% of people believe that smoking is not harmful at 
all, and only 1.5% believe it is “slightly harmful.” 

 

In addition, from 2002 to 2018, Gallup polls found that 81.5% of respondents believe that smoking 
is very harmful, and another 14% believe it is somewhat harmful. Id. ¶ 5.26.  

It would be difficult, if not impossible, to improve these numbers. Experts generally agree 
that, “[a]s a practical matter, getting to awareness levels above 80 or 90 percent is unrealistic.” Id. 
¶ 5.17. Indeed, more people know that smoking is harmful to health than know that the Earth 
revolves around the sun (74%), or where the United States is on a map (94%). See Nat’l Sci. 
Found., Science and Engineering Indicators 7-23 (2014), https://tinyurl.com/y3ojlwu4; Nat’l 
Geographic Educ. Found., 2006 Geographic Literacy Study 26 (2006), https://tinyurl.com/
y35yaj2t. Thus, the data described above show that the public universally understands that 
smoking is harmful. 

Data also show that the public is universally aware of the major risks of cigarettes. For 
example, PATH data show that 94% of individuals believe that smoking causes lung cancer, 94% 
believe that smoking causes lung disease, and 88% believe that smoking causes heart disease. See 
Klick Report ¶¶ 5.41, 5.43, 5.48. 

3. In the proposed rule, FDA acknowledges that the public universally understands the 
major risks of smoking. For example, the proposed rule does not include warnings that “Cigarettes 
are addictive,” that “Smoking can kill you,” or that “Quitting smoking now greatly reduces serious 
risks to your health,” because the public already knows those things. See 84 Fed. Reg. at 42,767 

7.29%

26.44%

64.15%

Not at all harmful Slightly harmful
Somewhat harmful Very harmful
Extremely harmful

Waves 1-3

PATH Survey
How harmful do you think cigarettes are to health?

1= --
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n.5, 42,772. The proposed rule also does not include a warning about lung cancer—presumably 
because FDA believes that the public already knows about that risk. 

Moreover, FDA expressly concedes that the public knows about the risks described in the 
nine warning statements required by the Tobacco Control Act. FDA acknowledges that there are 
“recent studies conducted in the United States that failed to find an effect of pictorial cigarette 
warnings on increasing health beliefs about the negative effects of smoking.” 84 Fed. Reg. at 
42,763 (citing Brewer et al. 2018, Byrne et al. 2017, Niederdeppe et al. 2019, Skurka et al. 2018). 
FDA attributes that failure to the “high pre-existing level of knowledge of the specific health 
consequences described in the warnings tested in those studies.” Id. at 42,764. Importantly, those 
studies tested all nine of the Act’s warning statements—which means that, in FDA’s view, the 
public has such a “high pre-existing level of knowledge” about the risks described in the Act’s 
warning statements that graphic warnings cannot increase the public’s knowledge any further. 
FDA has therefore conceded that that the public universally knows that “Tobacco smoke can harm 
your children,” “Cigarettes cause fatal lung disease,” “Cigarettes cause cancer,” “Cigarettes cause 
strokes and heart disease,” “Smoking during pregnancy can harm your baby,” and “Tobacco smoke 
causes fatal lung disease in nonsmokers.” See also 84 Fed. Reg. at 42,767–68 (acknowledging that, 
in FDA’s first consumer research study, “relatively few participants reported that the content of 
the TCA statements was new information”). 

Not only does the public understand these risks, the public actually overestimates many of 
them. For example, in one study, smokers and non-smokers alike “substantially over-estimated the 
lung cancer rate of smokers, as well as the contribution of smoking to over-all mortality and 
expected losses in lifespan.” Klick Report ¶ 5.71. Thus, FDA cannot assert an interest in increasing 
the public’s understanding of these risks. 

4. FDA tries to sidestep this problem by adopting warnings that allegedly focus on “less-
known health consequences of smoking.” 84 Fed. Reg at 42,755. But the proposed rule fails to 
demonstrate that the public does not already understand these risks. 

Once again, PATH data and other surveys show that the public is universally aware of 
almost all of the risks that FDA describes as “less-known.” For example: 

• 94% of people believe that smoking causes lung disease. Klick Report 
¶ 5.48. 

• In 2017, 93% of people listed tobacco as a risk factor for cancer. Id. ¶ 5.50. 

• 91% of people believe that cigarette smoke can harm your children. Id. 
¶ 5.59. 

• 88% of people believe that smoking causes heart disease and 80% believe 
that smoking causes stroke. Id. ¶¶ 5.43, 5.45. 

• 86% of people agreed that smoking causes harm to fetuses. Id. ¶ 5.58. 
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• 83% of people believe that second-hand smoke causes lung disease in non-
smokers. Id. ¶ 5.60. 

• 82% of people believe that smoking causes circulation problems. Id. ¶ 5.47. 

Surprisingly, FDA does little to demonstrate that the public does not already know about 
these risks of smoking. In the proposed rule, FDA asserts that “findings in the scientific literature 
demonstrate that the U.S. public—including youth and adults, smokers and nonsmokers—holds 
misperceptions about the health risks caused by smoking.” 84 Fed. Reg. at 42,756. But FDA’s 
citations do not back up that claim. For example, FDA repeatedly relies on studies that are nearly 
or more than a decade old and say nothing about the current state of the public’s knowledge. See 
id. at 42,761 (citing five articles based on 2001 studies, one article based on a 2002 study, one 
article based on a 2004 study, one article based on a 2008 study, and three articles based on 2010 
studies). FDA also repeatedly relies on studies of the populations of other countries, such as 
Canada, China, Singapore, Scotland and the United Kingdom. See id. And FDA relies on multiple 
studies that discuss health risks (such as cervical cancer, infertility, kidney cancer, and 
osteoporosis) that are not addressed in the proposed warnings. See id. None of these studies shed 
any light on the relevant question: what does the U.S. population currently know about the health 
risks identified in the proposed warnings? 

FDA relies on only a handful of studies that address that question. And several of those 
studies actually show that the public does understand the health risks identified in the proposed 
warnings. For example, FDA relies on a 2015 study showing that 94.6% of people know that 
smoking causes throat cancer, 83.3% of people know that smoking causes oral cancer, 93.1% of 
people know that smoking causes mouth cancer, 82.1% of people know that smoking causes 
esophagus cancer, and 60.6% of people know that smoking causes lip cancer. See id. That study 
therefore undermines, rather than supports, FDA’s assertion that people do not understand that 
smoking causes head and neck cancer. See also id. (relying on a 2010 study showing that 
“[p]articipants knew about the risk of [low birth weight] and premature birth, supporting previous 
research on the topic”). 

Moreover, FDA cannot rely on its consumer research studies to demonstrate that the public 
does not know about these risks. As an initial matter, these surveys suffer from methodological 
problems that prevent FDA from relying on them. See infra pp. 41–42. In addition, these surveys 
lack virtually any relevant information about the public’s knowledge. Those surveys asked 
respondents (among other things) whether FDA’s proposed graphic warnings contained “new 
information” and whether respondents “learned something” from the warnings. 84 Fed. Reg. at 
42,771. But these “new information” and “self-reported learning” measurements are virtually 
meaningless. Both questions are dripping with social-desirability bias: FDA’s surveys plainly 
convey to respondents that they are supposed to say that the warnings contain “new information” 
and that the respondents “learned something.” This is clearly illustrated by the results that FDA 
got when it asked these questions about the 35-year-old, universally known Surgeon General’s 
warnings: 27.9% of people said that they contained “new information” and the “mean rating of 
self-reported learning … was 3.02” on a scale of 1 (learned nothing) to 7 (learned very much). 
Such high results demonstrate that FDA’s questions are irredeemably flawed. 
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In addition, FDA’s first consumer research study calls into doubt whether the proposed 
warnings actually convey any new information. As explained above, FDA concedes that the 
Tobacco Control Act’s warnings cannot meaningfully increase the public’s understanding about 
the risks of smoking because “the public already has a high pre-existing level of knowledge” about 
those risks. See supra p. 15. And FDA’s first consumer research study suggests that the proposed 
warnings fare little better. That survey analyzed whether respondents thought that FDA’s proposed 
textual warnings were more “informative” than the Tobacco Control Act’s textual warnings. Only 
two of the proposed textual warnings passed that test. See Study 1 Results Report at 3-11. If the 
Act’s textual warnings are universally understood (as FDA concedes), and the proposed textual 
warnings are not any more informative, it stands to reason that the proposed textual warnings are 
likewise universally understood. 

Tellingly, FDA is silent about other measures that could show whether the public 
understands these risks. For example, FDA could have relied on the PATH data discussed above: 
after all, the PATH survey was “started explicitly to inform the FDA’s regulatory decisions and 
actions with respect to smoking.” Klick Report ¶ 5.18. But FDA ignored that evidence, which 
shows that the public universally understands almost all of these risks. In addition, at the beginning 
of FDA’s second consumer research study, the Agency asked respondents whether smoking caused 
the diseases that are mentioned in the warnings. But FDA has not released that data—perhaps 
because the data show that FDA was trying to solve a hypothetical problem. 

5. Most importantly, FDA effectively concedes that the public already knows about many 
of the risks identified in the proposed warnings. 

To begin, take the two textual warning statements that FDA retained from the Tobacco 
Control Act: “Tobacco smoke can harm your children” and “Tobacco smoke causes fatal lung 
disease in nonsmokers.” 84 Fed. Reg. at 42,797. As explained above, FDA has conceded that “the 
public already has a high pre-existing level of knowledge of the[se] specific health consequences,” 
84 Fed. Reg. at 42,764, and that showing these warnings to people will not increase their 
understanding. See supra p. 15. Given that everyone “already know[s]” this information, these 
warnings are unjustified. NIFLA, 138 S. Ct. at 2377. 

In addition, several of the proposed warnings do not convey any relevant information 
beyond what the Tobacco Control Act’s warnings conveyed. For example, one of the Act’s 
warnings says that “Cigarettes cause strokes and heart disease.” 15 U.S.C. § 1333(a)(1). FDA’s 
proposed warning repeats virtually the same information: “Smoking can cause heart disease and 
strokes by clogging arteries.” 84 Fed. Reg. at 42,797. The proposed warning conveys the exact 
same information about the risk of smoking cigarettes (that it can cause strokes and heart disease) 
and then conveys a granular piece of information about how the risk operates (by clogging 
arteries). Even if this disease mechanism is new information to some people, FDA has not shown 
(and cannot show) that adding this granular piece of information affects the public’s understanding 
about the risks of smoking. 

As another example, one of the Act’s warnings says that that “Cigarettes cause fatal lung 
disease.” 15 U.S.C. § 1333(a)(1). Again, FDA’s proposed warning repeats virtually the same 
information: “Smoking causes COPD, a lung disease that can be fatal.” 84 Fed. Reg. at 42,797. As 
before, the proposed warning does not convey any additional information about the risk of smoking 
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cigarettes; it simply names the “fatal lung disease” that is described in both warnings. Moreover, 
it is not clear that much of the public will know what COPD is, thus making the proposed warning 
unnecessarily complex and less meaningful. The same analysis largely applies to the proposed 
warning “Smoking causes head and neck cancer,” which conveys little beyond the Act’s warning 
“Cigarettes cause cancer,” and the proposed warning “Smoking during pregnancy stunts fetal 
growth,” which conveys little beyond “Smoking during pregnancy can harm your baby.” Compare 
15 U.S.C. § 1333(a)(1), with 84 Fed. Reg. at 42,797. 

In short, the evidence shows that the public “already knows” about the major risks of 
smoking and many of the risks identified in the proposed warnings. NIFLA, 138 S. Ct. at 2377. 
FDA nevertheless insists that the public needs to be warned about these risks, and graphic warnings 
are the only way to do so. That is a solution in search of a problem, and it is “unjustified” under 
Zauderer. See NIFLA, 138 S. Ct. at 2377. 

(b) Even if the public did not understand these risks, FDA has not 
shown that graphic warnings would increase the public’s 
understanding. 

The evidence demonstrates that FDA has not shown that the public lacks relevant 
information about the risks of smoking. But even if FDA could make such a showing, the Agency 
has not shown that graphic warnings would address that problem. 

1. As explained above, graphic warnings evoke negative emotions such as fear, shame, and 
disgust. See supra Section I.B.1. But the “empirical evidence on the use of emotional appeals in 
warnings is mixed at best.” Klick Report ¶ 5.81. As Dr. Martin explains, “[n]euroscience supports 
the [conclusion] that smokers have a strong tendency to avoid high-threat messages.” Martin 
Report at 5. Dr. Martin’s clinical experience confirms that fact: “Through additional interviews, 
we found that the smokers were already aware of those risks and chose to avoid thinking about 
them to the point of rejecting, and becoming irritated by, the message as well as the messenger.” 
Id. at 6. 

Professor Joannes Evangelista Steenkamp, who is an expert in marketing communications, 
agrees with Dr. Martin. As Professor Steenkamp explains, a “negative emotion like fear” can 
undermine a message’s effectiveness. Steenkamp Report at 17. A high level of fear “produces 
inhibiting effects,” which may cause the audience to “emotionally block the message by tuning 
out, perceiving it selectively, or denying its arguments outright.” Id. Thus, “[r]esearch has shown 
that anti-smoking messages and graphic health warnings using high levels of fear were ineffective 
because they led to defensive tendencies such as message avoidance and interfered with the 
processing of recommended solutions.” Id. 

Because of these dynamics, multiple studies have concluded that graphic warnings do not 
change people’s beliefs about the harms of smoking. See, e.g., Brewer et al. 2018, at 238; Byrne 
et al. 2017, at 313; Byrne et al. 2015, at 686–88, 690; Niederdeppe et al. 2019, at 47; Skurka et al. 
2018, at 863; Sussenbach et al. 2013, at 1202. 

2. FDA tries to demonstrate that the proposed warnings would increase the public’s 
knowledge by relying on its second consumer research study. FDA begins by arguing that the 
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proposed warnings “demonstrate statistically significant improvements, as compared to the control 
condition (i.e., the Surgeon General’s warnings), on both the outcomes of ‘new information’ and 
‘self-reported learning’ (i.e., knowledge gain).” 84 Fed. Reg. at 42,772 n.10. FDA then argues that 
“the outcomes ‘new information’ and ‘self-reported learning’ are predictive for the task of 
identifying which of the cigarette health warnings increase understanding of the negative health 
consequences of cigarette smoking.” Id. at 42,772. But this survey is deeply flawed. 

First, as explained further below, FDA’s surveys suffer from methodological problems that 
prevent FDA from relying on them. See infra pp. 41–42. 

Second, because FDA’s second survey tested the new textual statements and the graphic 
images in combination, there is no basis to think that the supposed improvements are attributable 
in any way to the graphic components of the proposed warnings, rather than to the new text.  

Third, the survey does not actually demonstrate that the proposed warnings convey new 
information to the public. As explained above, the “new information” and “self-reported learning” 
questions are infected with social-desirability bias, which makes them unreliable. See supra pp. 
16–17. And FDA’s first consumer research study demonstrates that the proposed warnings are no 
more “informative” than the Tobacco Control Act’s warnings, which calls into question whether 
they actually convey any new information at all. See supra p. 17. 

Fourth, even if the proposed warnings convey some new information, FDA has not shown 
that they convey enough information to meaningfully change how the public thinks about smoking. 
FDA says that it is “including in th[e] proposed rule only the warnings that demonstrate statistically 
significant improvements, as compared to the control condition (i.e., the Surgeon General’s 
warnings) on both the outcomes of ‘new information’ and ‘self-reported learning’ (i.e., knowledge 
gain).” Id. at 42,772. But that is an exceedingly low bar. FDA repeatedly says that smokers see the 
Surgeon General’s warnings “over 5,100 times per year,” and that those warnings “have not 
changed in nearly 35 years.” Id. at 42,756, 42,759. And as already discussed, FDA effectively 
concedes that knowledge of those warnings is universal. See supra pp. 14–15. In other words, 
FDA’s justification for including a warning in the proposed rule is merely that the warning 
conveyed more “new information” than the universally understood, 35-year-old Surgeon 
General’s warnings that smokers see literally thousands of times per year. 

Fifth, FDA’s second consumer research study does not demonstrate that the warnings will 
help the public learn anything. FDA focused on the “new information” and “self-reported 
learning” measurements because the Agency believes that “people are more likely to pay attention 
to information that is new,” and because getting individuals to notice and pay attention to the 
warnings is the “first step” to increasing public understanding. 84 Fed. Reg. at 42,765. But there 
is a second step to increasing public understanding—individuals must “mentally store[] the 
information” and “give[] meaning to [it],” so it can be remembered later. Id. at 42,760; see also id. 
(“How much the information is mentally processed, reflected on, and thought about impacts how 
well the information is learned and understood.”). And notably, FDA does not say that the graphic 
warnings will help the public with that second step. At best, therefore, FDA has shown that the 
graphic warnings might help with the first step of a two-step process. That is not sufficient to show 
that graphic warnings will actually “remedy” a harm. 
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FDA’s second consumer research study confirms the point. In that study, FDA tested 
respondents’ knowledge about the health risks of smoking (“Session 1”), showed respondents the 
proposed warnings, and then tested their health beliefs again after one day (“Session 2”) and after 
fourteen days (“Session 3”). Id. at 42,771–72. At the end of that process, five of the warnings 
actually reduced the respondents’ knowledge about the relevant health risks, and seven of the 
remaining eight warnings saw sharp decreases in knowledge gains between Session 2 and Session 
3. See Study 2 Results Report at 3-10 to 3-17 (showing drops between Session 2 and Session 3 of 
76%, 66%, 55%, 50%, 50%, 40%, and 34%). 

FDA’s decision not to rely on these statistics is telling. FDA asserts that “warning 
statements focused on less-known health consequences of smoking paired with concordant color 
graphics would promote greater public understanding of the risks associated with cigarette 
smoking.” 84 Fed. Reg. at 42,755. The best way to measure whether the proposed warnings 
actually would advance that interest is to show people the warnings, and then measure their health 
beliefs at some point in the future. FDA tried to do that here, and the warnings either reduced 
people’s knowledge, or had only a fleeting impact that quickly started wearing off. So FDA 
decided to focus on a different measurement, one that was (supposedly) more favorable, but far 
less relevant to the question at hand. That is an implicit admission that FDA cannot prove that the 
warnings will actually increase public knowledge about the risks of smoking. 

Sixth, even if the warnings helped the public learn something, the survey does not show 
what the public will learn. On this point, FDA inexplicably failed to ask the crucial questions: the 
Agency asked whether the warnings conveyed new information, but failed to ask what information 
people thought was new; the Agency also asked whether people learned something from the 
warnings, but failed to ask what people learned. Given the emotional, ideological, and misleading 
nature of the warnings, it is entirely possible that people “learned” something that is wrong, or 
something that is unrelated to the risks of smoking. See supra Sections I.B.1–2. 

3. As the evidence above demonstrates, FDA cannot show that the proposed warnings will 
increase the public’s understanding about the health risks of smoking. But there is an even deeper 
problem with those warnings: FDA cannot show that they will meaningfully change how the public 
thinks about the overall risks of cigarettes. 

FDA says that the “proposed warnings are intended to promote greater public 
understanding of the negative health consequences of cigarette smoking.” 84 Fed. Reg. at 42,755. 
As a logical matter, when people think about those consequences, they look at all of the individual 
risks of smoking and use them to form an impression of the overall risk. In that process, not all 
risks are treated equally: some risks are large and some are small, and unsurprisingly, people tend 
to give more weight to the larger risks and less weight to the smaller risks. Indeed, in some cases, 
people may not give any weight to a particular risk of smoking. As Dr. Klick explains, “if more 
important or severe risks do not sway a decision, lower level risks will not either.” Klick Report 
¶ 4.6. Thus, “for those who know smoking is deadly but are still inclined to smoke, risks like 
blindness and erectile dysfunction are likely not material.” Id. ¶ 8.1. 

Here, Dr. Klick analyzed PATH data to determine whether smokers find the risks identified 
in the proposed warnings to be material. The PATH survey measures respondents’ knowledge of 
specific smoking risks (including many of the risks identified in the proposed warnings), their 
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assessment of the overall risk of smoking, and their decision whether to smoke. Using that data, 
Dr. Klick ran a regression analysis to answer the following question: “[I]f an individual who 
already believes smoking is extremely harmful to his health but continues to smoke, suddenly 
becomes aware of a new specific risk, how likely is it that the new risk knowledge induces him to 
stop smoking?” Id. ¶ 5.31. 

Dr. Klick reported the results as odds ratios, which describe the likelihood that someone 
who agrees that smoking poses a particular risk will nevertheless smoke. See Id. ¶ 5.33 n.43. An 
odds ratio “greater than one implies that one who agrees with the risk is more likely to smoke than 
the person who does not agree with the risk,” and a ratio less than one “implies that one who agrees 
with the risk is less likely to be a smoker than one who does not agree with the risk.” See id. Dr. 
Klick’s results overwhelmingly demonstrate that the risks described in the proposed warnings do 
not have any effect on people’s overall risk assessment or smoking behavior: 

Effect of General Harm Assessment on Smoking Likelihood 

Fixed Effects Logistic Regression 

 Odds Ratio Odds Ratio 

How harmful do you think cigarettes are to 
health (1-5) 

0.56 
p < 0.01 

 

Indicated cigarettes are very or extremely 
harmful to health 

 0.38 
p < 0.01 

Agree that second-hand smoke can cause 
lung disease in non-smokers 

1.00 
Not statistically 
significant 

0.99 
Not statistically 
significant 

Agree that smoking causes bladder cancer 1.11 
Not statistically 
significant 

1.10 
Not statistically 
significant 

Agree that smoking causes harm to unborn 
fetuses from second-hand smoke 

0.96 
Not statistically 
significant 

0.98 
Not statistically 
significant 

Agree that smoking causes heart disease 0.87 
Not statistically 
significant 

0.86 
Not statistically 
significant 

Agree that smoking causes stroke 1.07 
Not statistically 
significant 

1.07 
Not statistically 
significant 

Agree that smoking causes lung disease 0.92 
Not statistically 
significant 

0.90 
Not statistically 
significant 
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Effect of General Harm Assessment on Smoking Likelihood 

Agree that smoking causes poor circulation 0.82 
Not statistically 
significant 

0.79 
Not statistically 
significant 

Agree that smoking causes blindness 0.98 
Not statistically 
significant 

0.99 
Not statistically 
significant 

Individual Fixed Effects Yes Yes 

Wave Fixed Effects Yes Yes 

The outcome variable is a 0-1 indicator denoting whether the individual currently smokes 
cigarettes. Data from waves 1-3 are used in the estimation. The conditional logit model is 
used for estimation (“clogit” in Stata). Regressions are weighted according to the PATH 
longitudinal weights averaged for each person over the three waves. Standard errors are 
clustered at the individual level. 

Based on his analysis, Dr. Klick concluded that a person’s awareness of the individual risks 
surveyed in the PATH data has no statistically significant effect on smoking behavior, and 
generally has no effect on the person’s overall risk assessment of smoking. Id. ¶ 5.36. Once again, 
FDA deliberately chose not to rely on this data, even though the PATH was “started explicitly to 
inform the FDA’s regulatory decisions and actions with respect to smoking.” Id.  ¶ 5.18. 

This analysis is devastating for the proposed rule. As explained above, FDA does not have 
a substantial interest in giving people information. See supra Section I.B.5. That is all the more 
true when that information is immaterial to the people receiving it. Dr. Klick’s analysis shows that 
the information in the proposed warnings will have no effect on people’s decision whether to 
smoke, and generally will not even affect their overall assessment of the risks of smoking. Thus, 
FDA does not have a substantial interest in compelling manufacturers to deliver that information 
through gruesome, disturbing images that are designed to frighten their customers. 

In sum, the evidence shows that, even if the proposed warnings increase the public’s 
knowledge about the risks of smoking, the warnings will not change how the public thinks about 
the overall risks of cigarettes or affect smoking behavior. Such a useless transfer of information 
does not satisfy Zauderer’s requirement that the compelled speech “remedy” a real-world harm. 

(c) FDA cannot show that graphic warnings will reduce smoking. 

FDA does not assert that the proposed graphic-warnings rule would reduce smoking, and 
the Agency’s previous analysis demonstrates that any such claim would be wrong. 

In the first graphic-warnings rule, FDA argued that the warnings would “decrease smoking 
initiation and increase smoking cessation.” Required Warnings for Cigarette Packages and 
Advertisements, 76 Fed. Reg. 36,628, 36,719 (June 22, 2011). But FDA failed to produce even a 
“shred of evidence” that the warnings would have that effect. R.J. Reynolds, 696 F.3d at 1219. 
Indeed, FDA’s own study determined that the warnings would reduce smoking rates by a mere 
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0.088%, a number that FDA conceded was statistically indistinguishable from zero. 76 Fed. Reg. 
at 36,775–76. As FDA explained: “our effectiveness estimates are in general not statistically 
distinguishable from zero; we therefore cannot reject, in a statistical sense, the possibility that the 
rule will not change the U.S. smoking rate. Therefore, the appropriate lower bound on benefits is 
zero.” Id. at 36,776; see also Ngo et al. 2018, at 6; Shang et al. 2017, at 10. 

Nothing has changed in the past eight years—there is still no evidence that the warnings 
will reduce smoking. Smoking prevalence and cigarette consumption have “generally declined 
over the past several decades.” 84 Fed. Reg. at 42,758. Between 1965 and 2017, the percentage of 
adults who smoked cigarettes fell from 42.4% to 14%. Compare U.S. Dep’t of Health and Human 
Servs., Office of the Surgeon General, The Health Consequences of Smoking—50 Years of 
Progress 720 (2014), https://tinyurl.com/y54j8anx (“HHS 2014”) (42.4%), with CDC, Current 
Cigarette Smoking Among Adults in the United States (last updated Feb. 4, 2019), 
https://tinyurl.com/jdqoxrq (14%). Between 1981 and 2017, the number of cigarettes purchased 
annually in the United States dropped from 640 billion to 249 billion—a decline of more than 60% 
despite an increase in the U.S. population of more than 100 million. Compare CDC, Surveillance 
for Selected Tobacco-Use Behaviors—United States, 1900–1994 (Nov. 18, 1994), 
https://tinyurl.com/yxoxxrrn (640 billion), with CDC, Economic Trends in Tobacco (last updated 
July 23, 2019), https://tinyurl.com/y8y599kb (249 billion). And between 1997 and 2018, the 
percentage of high school students who smoked fell from 36.4% to 8.1%. Compare HHS 2014 
(36.4%), with CDC, Youth and Tobacco Use (last updated Feb. 28, 2019), 
https://tinyurl.com/jvsmmen (8.1%); see also 2018 National Survey on Drug Use and Health, 
https://tinyurl.com/y4amqfss (finding that, in 2018, 2.7% of adolescents aged 12 to 17 smoked 
cigarettes in the past month). 

FDA cannot demonstrate that graphic warnings would cause smoking to decline any faster 
than it already has. On the contrary, the evidence suggests that graphic warnings would not 
meaningfully affect smoking rates. As Dr. Klick demonstrates, there is no evidence that the 
presence of graphic warnings in Australia, Canada, and the United Kingdom produced a reduction 
in smoking among adults or youth in those countries. Klick Report ¶¶ 6.11–6.26. For example, 
Canada adopted a graphic-warnings rule in 2001. Id. ¶ 6.14. Since that time, however, smoking in 
Canada has declined at virtually the same rate as in the United States: 0.486% per year for Canada 
and 0.492% per year for the United States. Id. The same thing is true of Australia and the United 
Kingdom.  
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Moreover, few studies have even attempted to demonstrate that graphic warnings would 
reduce smoking, much less proved that they would do so. RAIS submitted a Freedom of 
Information Act request for government-funded graphic-warnings research, and even the 
researchers who applied for government funding candidly admitted that “there is limited research 
on the effectiveness of graphic warning labels for reducing actual smoking rates.” See Dr. Daniel 
D. Langleben, Application for Federal Grant from the National Institutes of Health (submitted on 
Oct. 29, 2012) (attached as Exhibit N). Little has changed since the researchers made that 
admission. See, e.g., Brewer et al. 2016, at 153 (“While a large experimental literature has 
developed, these experiments use very brief exposure to warnings; assess non-behavioural short-
term outcomes, such as attitudes or quit intentions, instead of smoking behavior; and, yield results 
that need corroboration outside of a controlled research setting.”). 

This lack of evidence is unsurprising. As Dr. Martin explains, studies that focus on actual 
smoker behavior demonstrate that smokers quit because of self-motivation and self-efficacy, 
which is a “belief in one’s ability to change a behavior.” Martin Report at 4. And fear-based 
warnings actually weaken people’s motivation to change and their belief that they can do so. See 
id. In addition, fear-based warnings cause many smokers to perceive that their “freedoms are being 
threatened, taken away or restricted.” Id. at 3. When faced with such a threat, many smokers 
“behave in a manner that is … the opposite from the encouraged behavior.” Id. at 3–4. As Dr. 
Martin explains, “confrontation of almost any kind tends to produce an opposing reaction in the 
targeted individual,” leading to “equal or greater levels of resistance.” Id. at 3.4 

                                                           
4 See also Robert Hornik, Application For Grant Funding From The National Institutes Of Health (Oct. 21, 

2011) (“Terror management theory (TMT) suggests that fear appeals that make the mortality of the target audience 
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As a result, fear-based warnings are “not related to a successful behavioral outcome and in 
many smokers cause[] the opposite effect.” Id. at 4; see also Klick Report ¶ 5.81 (“[E]mpirical 
evidence on the use of emotional appeals in warnings is mixed at best, and substantial literature 
suggests that fear-based warnings are not generally effective in changing actual behavior.”). 
Indeed, an “established body of clinical, experimental and theoretical literature from the fields of 
health, addiction and motivation demonstrates the negative effects of extreme warnings, threats 
and fear communications in attempting to change motivation and behavior.” Martin Report at 3; 
see also Klick Report ¶ 5.82 (“Some studies find that [fear-based] warnings may increase the 
incidence of the behaviors they are trying to discourage.”). Dr. Martin therefore concludes that 
“FDA’s graphic warnings campaign will likely harm public health through weakening motivation 
and impeding overall quitting in a significant portion of the smoking population.” Martin Report 
at 2. 

7. Graphic warnings are “unduly burdensome” because they are broader 
than reasonably necessary. 

Under Zauderer, a compelled disclosure cannot be “unduly burdensome.” NIFLA, 138 S. 
Ct. at 2377. A compelled disclosure fails that test if it is “broader than reasonably necessary.” Id. 
And to show that a disclosure is not broader than reasonably necessary, the government has the 
burden of proving that less-restrictive means are not sufficiently effective. See, e.g., id. at 2376 
(“California argues that it has already tried an advertising campaign, and that many women who 
are eligible for publicly-funded healthcare have not enrolled. But California has identified no 
evidence to that effect.”); United States v. Philip Morris USA Inc., 566 F.3d 1095, 1143 (D.C. Cir. 
2009) (per curiam) (“Although the standard for assessing burdens on commercial speech has 
varied, the Supreme Court’s bottom line is clear: the government must affirmatively demonstrate 
its means are ‘narrowly tailored’ to achieve a substantial government goal.” (citations omitted)). 
For example, the Ninth Circuit recently held that a government-mandated warning label that took 
up 20% of advertisements was “unduly burdensome” because a study showed that smaller 
warnings would accomplish the government’s goals. See Am. Beverage, 916 F.3d at 757. The 
Tobacco Control Act’s graphic-warnings requirement and the proposed rule fail the “unduly 
burdensome” test. 

a. Under the proposed rule, each cigarette package must bear a graphic warning that takes 
up the top 50% of the package’s front and rear panels. See 15 U.S.C. § 1333(a)(2). The warnings 
have two components: a textual warning statement, and a large color image that depicts the 
“negative health consequences of smoking.” See id. § 1333(a)(1), (d). These requirements impose 
a heavy burden in four primary ways. 

First, by taking up fully half of a cigarette package’s front and rear panels, the graphic 
warnings would drastically limit the physical space that manufacturers have to communicate. 
Claxton Declaration ¶ 16 (attached as Exhibit L). This requirement would force manufacturers to 
                                                           
salient may function differently than do other types of threat. TMT holds that when faced with one’s mortality, people 
seek to manage the distress produced by focusing inward on their core values, world-view and ideology. In studies 
that apply TMT to behavior change, appeals that activate the target’s mortality salience can boomerang in contrast to 
other appeals but only for those for whom the behavior being targeted is a part of their world view central to their self-
esteem. By making mortality salient, those seeing the behavior as a part of their core identity can respond by defending 
their identity and dismissing the persuasive appeal as irrelevant or incredible.”). 
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redesign both the front and back of their cigarette packages, thus interfering with trademarks and 
trade dress. Claxton Declaration ¶ 18. For example, the graphic warnings will materially impair 
RAIS’s use of the “iconic Camel logo,” which it has “used in various ways to identify the brand 
since 1913.” Claxton Declaration ¶ 18. 

    

 Current pack front    Modified pack front 

Manufacturers cannot respond to the proposed rule by simply shrinking their brand 
information to half its current size. Under applicable state and federal law, tobacco products 
generally must be displayed several feet behind a sales counter. See, e.g., 21 C.F.R. § 1140.16(c); 
Claxton Declaration ¶ 24. Because cigarette packages are set so far back, substantially reducing 
the size of the message on those packages would make the message extremely difficult to read. 
Indeed, if manufacturers had 50% less space on the front and back of cigarette packages for 
conveying messages, the words on those packages would quickly become illegible and—for all 
practical purposes—invisible. Claxton Declaration ¶ 25. 

Second, the proposed rule exacerbates this problem by taking up the top 50% of the 
package’s front and rear panels. The top of the package is naturally the most prominent, so even 
under the best-case scenario, the proposed rule would lead consumers to focus on the graphic 
warnings instead of the manufacturer’s message. Claxton Declaration ¶ 16. But in many cases, the 
effect will be far worse. As the image below reflects, many retail outlets arrange cigarette packages 
so only the top portion is visible. Claxton Declaration ¶ 25. This common method of displaying 
cigarettes allows consumers to see only the top part of the package, which would mean that 
consumers see only the graphic warnings. Claxton Declaration ¶ 26. 

 

TURKISH & DOMESTIC 
BLEND 

WARNING: 
Tobacco 
smoke can 
harm your 
children. 

TURKISH & DOMESTIC 
BLEND 
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Current Retail Display 

 

 

Modified Retail Display Reflecting Proposed FDA Rule 

 
Third, the graphic images themselves will make it harder for manufacturers to effectively 

convey information to consumers. FDA has proposed to adopt thirteen graphic images that depict 
the “negative health consequences of smoking.” 15 U.S.C. § 1333(d). These images are plainly 
designed to evoke feelings of fear and disgust in consumers, disparage that product, and convey 
the government’s message that people should not smoke cigarettes. See supra Section I.B.1. That 
will have one of two effects: either the images will pull consumers’ attention away from 
manufacturers’ message or the images will repulse consumers and potentially cause them to avoid 
looking at cigarette packaging at all. Either way, the graphic images impose a heavy burden on 
manufacturers’ speech. Claxton Declaration ¶ 15. 

Fourth, the combination of these factors—gruesome images that take up the top 50% of 
the front and back of cigarette packages—will make all cigarette packages look substantially the 
same. That makes it more difficult for manufacturers to “differentiate their brands from 
competitors’ brands,” Claxton Declaration ¶ 12, which in turn makes it harder “to succeed in the 
marketplace,” Claxton Declaration ¶ 4. 
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Current Retail Display 

 

 

Modified Retail Display Reflecting Proposed FDA Rule 
(Yellow Shading Reflects Additional 20% Required Graphic Warnings) 

 

The combined effect of these requirements would harm cigarette manufacturers’ ability to 
communicate with their consumers. The proposed rule would seize a huge portion of every 
cigarette package to convey the government’s own anti-smoking message. That message would 
occupy the most prominent part of the package—and often the only part of the package that 
consumers could see. Thus, when adult cigarette consumers look at a pack of cigarettes, they will 
see only one thing: the government’s anti-smoking message. That will “unquestionably reduce our 
ability to communicate and reduces the effectiveness of our communication.” Claxton Declaration 
¶ 16. 

b. Under the proposed rule, cigarette advertisements must bear a graphic warning that takes 
up at least the top 20% of the advertisement. 15 U.S.C. § 1333(b)(2). Although not as onerous as 
the requirements for cigarette packaging, these restrictions on cigarette advertising will severely 
impair manufacturers’ ability to communicate with adult cigarette consumers. The proposed rule 
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again seizes the most prominent portion of the advertising space—the top—for the government’s 
message. See supra pp. 26–27. And again, FDA’s proposed graphic images are plainly designed 
to evoke feelings of disgust and shame in consumers, and to convey the government’s message 
that people should not smoke cigarettes. See supra Section I.B.1. Thus, the proposed rule “would 
have much the same effect on cigarette advertisements that it has on cigarette packaging: the 
warnings would either distract consumers from Reynolds’s message or repulse consumers and 
potentially cause them to avoid looking at Reynolds’s message at all.” Claxton Declaration ¶ 28. 

c. The burdens on cigarette packaging and advertising are extremely significant. As FDA 
concedes, cigarette packages and advertising are very important to manufacturers. See 84 Fed. 
Reg. at 42,759 (“Cigarette packages and advertisements can serve as an important channel for 
communicating health information to broad audiences that include both smokers and 
nonsmokers.”); id. (“The importance of cigarette advertising is reflected in cigarette companies’ 
substantial annual expenditures for cigarette advertising and promotion in the United States, which 
totaled $1.3 billion in 2017.”). And the significance of restrictions on packaging and advertising 
is all the greater because the ability of cigarette manufacturers to communicate with consumers is 
already highly limited. 

Federal law prohibits cigarette manufacturers from using many forms of communication 
that advertisers would normally use. For example, federal law prohibits cigarette companies from 
advertising through television or radio. See 15 U.S.C. § 1335. Federal law likewise prohibits 
cigarette companies from (a) selling or giving away any promotional items (other than 
matchbooks) that have a brand name, symbol, or colors associated with a cigarette brand, 
(b) sponsoring “any athletic, musical, artistic, or other social or cultural event, or any entry or team 
in any event,” using a brand name, symbol, or colors associated with a cigarette brand, and 
(c) giving out free samples. See 21 U.S.C. § 387a-1; 21 C.F.R. §§ 1140.16, 1140.34. 

Moreover, federal law is not the only source of restrictions on cigarette advertising. In 
1998, RAIS and other major cigarette manufacturers settled litigation brought by forty-six states. 
Under the settlement agreement, known as the Master Settlement Agreement or “MSA,” the 
participating manufacturers agreed to additional restrictions on cigarette advertising, including 
prohibitions on using billboard and transit advertising, paid product placement, event 
sponsorships, as well as advertising in sports stadiums and arenas. See MSA § III(d), 
https://tinyurl.com/y6te8olv. 

RAIS has also voluntarily adopted its own restrictions to make sure that its advertising 
focuses on adult tobacco consumers. The vast majority of RAIS marketing takes place through 
one-on-one, direct interactions with consumers that are third-party verified to be age 21 and older 
and that have indicated that they want access to tobacco advertising and communications from the 
Company. In addition, with respect to mass media, RAIS employs strict guidelines to ensure that 
the audience overwhelmingly consists of adults. For example, RAIS advertises only in print 
publications where 85% or more of the publication’s readership is 18 years of age or older (where 
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Mediamark Research Inc. (“MRI”) print publication 12+ survey data is available) or where the 
median readership age is at least 23 (where MRI 18+ survey data is available).5 

RAIS also restricts its marketing in other ways in an effort to avoid content that may have 
unique appeal to persons under the age of 21. This includes the following: 

• No testimonials by sports figures or celebrities or any person with special 
appeal to persons under 21 years of age; 

• No person appearing in any advertising materials shall be under age 25 or 
be styled to look under age 25; 

• Content shall not suggest that use of cigarettes is essential to social 
prominence, distinction, success, or sexual attraction, nor shall any content 
picture a person using any products in an exaggerated manner; and 

• Content shall not depict persons participating in, or obviously just having 
participated in, a physical activity requiring stamina or athletic conditioning 
beyond that of normal recreation. 

Taken together, these restrictions mean that RAIS’s advertising and communications with 
adult cigarette consumers are highly restricted. For example, the four most prominent 
communications channels in traditional media are television, radio, outdoor advertising, and print 
advertising. Federal law prohibits RAIS from using two of those channels (television and radio), 
the MSA largely prohibits RAIS from using a third channel (outdoor advertising), and its ability 
to use the fourth channel (print advertising) is heavily regulated by federal law and limited by our 
own voluntary policies. 

These restrictions make this a far more compelling case than American Beverage 
Association, in which the Ninth Circuit invalidated a warning requirement that took up 20% of 
certain advertisements for sugar-sweetened beverages. See Am. Beverage Ass’n, 916 F.3d 749. 
There, the warning requirement did not apply to many types of marketing communication, 
including “advertising in or on: periodicals; television; electronic media; [sugar-sweetened 
beverages] containers or packaging; menus; shelf tags; vehicles used by those in the business of 
manufacturing, selling, or distributing [sugar-sweetened beverages]; or logos that occupy an area 
of less than 36 square inches.” Id. at 753–54. Thus, the government’s commandeering of 50% of 
cigarette packaging and at least 20% of cigarette advertising is a much greater imposition than it 
would be for manufacturers of most other products, because it takes away a far greater share of the 
cigarette manufacturers’ overall ability to deliver their message. See Lorillard Tobacco Co. v. 
Reilly, 533 U.S. 525, 564–65 (2001) (noting that, where commercial speakers have “few avenues 
of communication” with consumers, restrictions on those few avenues can “place a greater, not 
lesser, burden on [their] speech”); Linmark Assocs., Inc. v. Twp. of Willingboro, 431 U.S. 85, 93 
                                                           

5 These age-based metrics, which Reynolds originally implemented for cigarette product print advertising as 
part of a 2004 Settlement Agreement made with the State of California, are consistent with the language of 21 C.F.R. 
§ 1140.32(a)(2)(i) (“For the purposes of this section, an adult publication is a newspaper, magazine, periodical, or 
other publication: (i) Whose readers younger than 18 years of age constitute 15 percent or less of the total readership 
as measured by competent and reliable survey evidence.”). 
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(1977) (invalidating ban on house “for sale” signs where the alternative avenues of speech existed 
only “in theory”). 

d. In contrast to the burdensome graphic-warnings requirement, Congress and FDA have 
many less-restrictive alternatives for achieving their objectives. For example, they could 
(a) change the text of the existing warnings, (b) change the size and placement of those warnings, 
or (c) adopt graphic warnings that have a less-intrusive size and placement or less-provocative 
content. Congress and FDA could require that each cigarette package include an insert that 
provides information about various health risks. See James F. Thrasher et al., Cigarette Package 
Inserts Can Promote Efficacy Beliefs and Sustained Smoking Cessation Attempts: A Longitudinal 
Assessment of an Innovative Policy in Canada, 88 Prev. Med. 59 (2016). Congress and FDA could 
run a public-education campaign about the risks of smoking. See NIFLA, 138 S. Ct. at 2376 
(holding that a compelled disclosure did not survive even intermediate scrutiny because, among 
other things, the state could itself “inform low-income women about its services” “with a public-
information campaign”). And if Congress and FDA wanted to reduce smoking, they could try 
giving people accurate information about potentially less-harmful tobacco products and urging 
them to switch, or giving smokers cessation aids, such as a quitting hotline or free nicotine 
replacement products. See Andrew Whitney, Michigan Gives Out Free Nicotine Patches, Gum As 
Part Of Stop Smoking Campaign, The Heartland Institute (July 24, 2019), 
https://tinyurl.com/y2atp9dd. 

FDA has a constitutional obligation to try all of these less-restrictive alternatives. But two 
of these options stand out: new textual warnings (without graphic images) and public-education 
campaigns. 

New Textual Warnings. First, adopting new textual warnings without graphic images 
would almost certainly achieve FDA’s informational goal. Since 1965, Congress has required 
manufacturers to display warnings on all cigarette packages. In part because of those warnings, 
the public already understands that smoking cigarettes is harmful and knows about the major risks 
of smoking. See supra pp. 14–15. There is no reason to believe that new textual warnings could 
not be effective. 

In addition, the evidence suggests that new textual warnings would be at least as effective 
as graphic warnings. A recent survey compared the proposed graphic warnings to several different 
less-restrictive alternatives, such as text-only warnings on the side of the pack. Iyengar Report 
¶ 20. That survey found very few statistically significant differences between FDA’s proposed 
warnings and those less-restrictive alternatives regarding the amount of new information conveyed 
by the warnings and respondents’ beliefs about the risks of smoking after viewing the warnings. 
Id. ¶¶ 23–28. For example, for the new-information measurement, there were no statistically 
significant differences between FDA’s proposed warnings and text-only warnings on the side of 
the pack, and for the health-beliefs measurement, there were no statistically significant differences 
between FDA’s proposed warnings and text-and-graphics warnings on the side of the pack. See id. 
¶¶ 24, 27. Other studies on less-restrictive alternatives have reached similar conclusions. Klick 
Report ¶ 7.12; see also Glock et al. 2013, at 259 (finding “no difference in risk perception” between 
groups who saw graphic warnings and textual warnings); Klein et al. 2015, at 182 (finding that 
“increasing the size of graphic warnings from 20% to 33% of an advertisement’s space” had no 
effect on “smokers’ attention” or “repeat views”); Pepper et al. 2013, at 4 (finding that “warnings 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 39 of 311 PageID #:  141



 

 – 32 –  
 

with these graphic images did not discourage adolescent males from wanting to smoke more than 
text-only warnings”). Indeed, new textual warnings might actually be more effective than graphic 
warnings because they do not rely on the type of fear-based appeals that cause some people to 
“reject[] the message as well as the messenger.” Martin Report at 6; see also supra Section 
I.B.6(b). 

In the proposed rule, FDA suggests that the Surgeon General’s warnings are inadequate 
because of their “small size,” “lack of an image,” and “unchanged content.” 84 Fed. Reg. at 42,759. 
But the evidence strongly suggests that any problems with the Surgeon General’s warnings stem 
from the “unchanged content,” rather than their size or lack of images. As FDA repeatedly notes, 
these warnings have not changed in 35 years. See 84 Fed Reg. at 42,756, 42,759, 42,760, 42,766. 
What’s more, FDA explains that daily smokers see these warnings “over 5,100 times per year.” 
Id. at 42,764, 42,759. And as explained above, the public already knows the information in those 
warnings. It is no great mystery, therefore, that people often do not read or think about the 
warnings. 

In 2018, RAIS urged FDA to test several less-restrictive alternatives to see whether they 
would be as effective as graphic warnings. For example, RAIS suggested that FDA “show one 
group of participants a package with the current Surgeon General’s warnings, show 16 groups a 
package with the new textual warnings, and show 16 more groups a package with the new textual 
warnings and graphic images.” See RAIS Comments, Docket No. FDA-2018-N-3552, at 4 (Nov. 
16, 2018). This type of study would have “allow[ed] FDA to determine how much the graphic 
images contribute, if at all, to FDA’s stated goal” of conveying information to the public. Id. But 
FDA flatly refused to test this—or any other—less-restrictive alternative. Given FDA’s refusal to 
test these alternatives, FDA has no basis whatsoever to conclude that any “new information” 
conveyed by, or any “self-reported learning” caused by, the proposed warning is attributable to the 
graphic images, rather than the textual warning statements. 

Public-Education Campaign. There is also strong evidence that an FDA-run public-
education campaign would be significantly more effective than the proposed graphic warnings.  

Over the past several decades, FDA has run multiple public-education campaigns to 
educate the public about the risks of smoking cigarettes. Between 2009 and 2014, FDA spent more 
than $500 million on such campaigns. U.S. Gov’t Accountability Office, No. 14-561, Most FDA 
Spending Funded Public Education, Regulatory Science, and Compliance and Enforcement 
Activities at 16–17 (June 2014), https://tinyurl.com/y93gktex. And since 2014, FDA has run 
several different campaigns, including The Real Cost, Fresh Empire, This Free Life, and Every 
Try Counts. 

These campaigns have several advantages over graphic warnings. These campaigns can 
use many different communication channels, such as television, radio, websites, and social media, 
that allow the speaker to convey more information than FDA can convey through graphic 
warnings. Steenkamp Report § 4.4. These campaigns can also be changed more quickly than 
graphic warnings, which allows the speaker to convey more current information. Klick Report 
¶ 5.14. And these campaigns can target particular groups by using different messages and different 
communication channels, rather than using a “one-size-fits-all message” like graphic warnings. 
Steenkamp Report at § 3.1. 
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FDA has conceded that public-education campaigns have many of these benefits. For 
example, in the context of its ongoing The Real Cost campaign regarding the dangers of e-
cigarettes, FDA has boasted about its ability to “ensure [that its] messages are reaching the 
intended youth audience” by, among other methods, (1) running ads “on age-verified digital 
platforms such as YouTube, Spotify, Pandora, Facebook and Instagram,” (2) “using location-
targeted advertising around high schools nationwide,” and (3) placing e-cigarette prevention 
content on educational platforms that are typically accessed by students during the school day.” 
FDA News Release (Sept. 18, 2018), https://tinyurl.com/y2adoe6w; see also FDA News Release 
(July 22, 2019), https://tinyurl.com/yxnkj52k (explaining that the Real Cost campaign’s new ads 
would “run on television networks such as TeenNick, CW, ESPN and MTV, as well as music 
streaming sites, social media networks and other teen-focused media channels”); id. (explaining 
that the Real Cost campaign “has generated nearly 2 billion teen views in 9.5 months,” and has 
received “more than 578,000 likes, 89,000 shares, and 31,000 comments” on social media 
platforms). 

FDA has also suggested that public-education campaigns can reduce smoking. Indeed, the 
same week that FDA issued the proposed rule, FDA touted the Real Cost campaign as “highly 
successful” and as “yielding tremendous results.” Norman E. Sharpless, Press Announcement 
(Aug. 20, 2019), https://tinyurl.com/y3kmouoa. Specifically, FDA alleged that the Real Cost 
campaign had “prevented up to 587,000 youth nationwide from initiating smoking between the 
campaign’s launch in February 2014 and November 2016, half of whom might have gone on to 
become established smokers.” Id.; see also Duke et al. 2019. And in late September 2019, FDA 
boasted about a “series of groundbreaking public education initiatives to prevent young people 
from ever starting to use tobacco and to help addicted smokers quit.” FDA’s Center for Tobacco 
Products, Prevention Through Public Education (Sept. 24, 2019), https://tinyurl.com/y6c6veez. 

In sum, the evidence strongly suggests that these less-restrictive alternatives would achieve 
FDA’s informational objective. For the past several decades, the government has used a 
combination of textual warnings (without graphic images) and public-education campaigns to tell 
the public about the major risks of smoking, such as lung cancer. See supra Section I.B.6(a). 
Because of those efforts, the public universally understands those risks, and actually overestimates 
many of them. See id. There is no reason to believe that these less-restrictive alternatives would 
be any less effective here. 

e. The proposed rule does not meaningfully discuss the burdens that graphic warnings place 
on manufacturers or FDA’s less-restrictive alternatives. Instead, FDA cites Discount Tobacco City 
& Lottery, Inc. v. United States, 674 F.3d 509 (6th Cir. 2012), for the proposition that the Tobacco 
Control Act’s graphic-warnings requirement is “not unduly burdensome because a manufacturer 
has the ability to convey other information of its choosing in the remaining space available.” 84 
Fed. Reg. at 42,778 (citing Disc. Tobacco, 674 F.3d at 530–31). But FDA fails to acknowledge 
that it cites the dissenting opinion for that proposition. 

FDA likewise fails to acknowledge that it has the burden of proving that less-restrictive 
alternatives are not sufficiently effective. NIFLA, 138 S. Ct. at 2376 (“California argues that it has 
already tried an advertising campaign, and that many women who are eligible for publicly-funded 
healthcare have not enrolled. But California has identified no evidence to that effect.”); Philip 
Morris, 566 F.3d at 1143 (“Although the standard for assessing burdens on commercial speech has 
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varied, the Supreme Court’s bottom line is clear: the government must affirmatively demonstrate 
its means are ‘narrowly tailored’ to achieve a substantial government goal.” (citations omitted)). 
And FDA has not even tried to carry that burden. FDA has not demonstrated that new textual 
warnings would be insufficient to educate the public—indeed, FDA refused to test that less-
restrictive alternative when it had the chance. FDA has not shown that it even tried running a 
public-education campaign about the risks identified in the proposed warnings, much less that such 
a campaign would be unsuccessful. That is not enough to satisfy Zauderer. 

C. The Central Hudson standard likewise does not save the graphic-warnings 
requirement or the proposed rule. 

FDA also suggests that the proposed rule “would pass a First Amendment analysis under 
… Central Hudson Gas & Elec. Corp. v. Pub. Serv. Comm’n, 447 U.S. 557 (1980).” 84 Fed. Reg. 
at 42,757. Under Central Hudson, courts must analyze four factors to determine whether a 
restriction on commercial speech violates the First Amendment: (1) whether the speech 
“concern[s] lawful activity” and is not “misleading”; (2) “whether the asserted governmental 
interest is substantial”; (3) “whether the regulation directly advances the governmental interest 
asserted”; and (4) “whether it is not more extensive than is necessary to serve that interest.” Cent. 
Hudson, 447 U.S. at 566. But the Central Hudson standard does not apply to the proposed rule. 
And even if it did, the proposed rule would not satisfy it. 

1. To begin, the Central Hudson test is not applicable here. Strict scrutiny, rather than 
Central Hudson, governs situations, like this one, where the government compels commercial 
actors to disseminate non-factual, controversial policy statements. See, e.g., Brown v. Entm’t 
Merchants Ass’n, 564 U.S. 786, 799 (2011) (applying strict scrutiny to law requiring warning label 
for “violent” video games); Pac. Gas, 475 U.S. at 17-18 (plurality op.) (strict scrutiny applied to 
requirement that utility “use its property—the billing envelopes—to distribute the [policy] 
message of another”); id. at 21 (Burger, C.J., concurring) (“To compel [utility] to mail messages 
for others cannot be distinguished from compelling it to carry the messages of others on its trucks, 
its buildings, or other property used in the conduct of its business”); Entm’t Software, 469 F.3d at 
652 (7th Cir. 2006) (applying strict scrutiny to law requiring warning label for “sexually explicit” 
video game). 

It is no answer to observe that cigarette packaging is commercial speech. The key point is 
that the compelled speech here is not commercial speech. Instead, the government seeks to compel 
cigarette manufacturers to disseminate the government’s policy view that consumers should not 
use lawful tobacco products. For example, it is apparent that strict scrutiny would apply if the 
government forced cigarette manufacturers to “urge [their] customers to vote for a particular slate 
of legislative candidates,” Pacific Gas, 475 U.S. at 15–16, even if the message were placed on 
cigarette packaging. 

2. In any event, even if Central Hudson review were appropriate, the proposed rule would 
be unconstitutional, for the same reasons discussed in the analysis of Zauderer above. First, the 
proposed rule’s purely informational purpose is not a “substantial interest,” see Cent. Hudson, 447 
U.S. at 564, under the same analysis as above.  
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Second, the proposed rule does not “directly” or “materially” advance the government’s 
interest. See id. Under this prong, FDA would need to show that the proposed graphic-warnings 
rule directly advanced the government’s interest, and that the rule did so “to a material degree.” 
Edenfield v. Fane, 507 U.S. 761, 771 (1993). And as explained above, the public already 
understands that smoking cigarettes can cause serious diseases and harm one’s health. So FDA 
cannot possibly demonstrate that the proposed rule would directly and materially advance its 
purported interest in increasing consumer understanding. Moreover, FDA has not even tried to 
demonstrate that the proposed rule would reduce smoking. And it could not have made such a 
showing even if it had tried. See R.J. Reynolds, 696 F.3d at 1219 (“FDA has not provided a shred 
of evidence—much less the ‘substantial evidence’ required by the APA—showing that the graphic 
warnings will ‘directly advance’ its interest in reducing the number of Americans who smoke.”).  

Third, the proposed rule is “more extensive than is necessary to serve [the government’s] 
interest.” Cent. Hudson, 447 U.S. at 566. Under this prong, “if the Government could achieve its 
interests in a manner that does not restrict speech, or that restricts less speech, the Government 
must do so.” Thompson v. W. States Med. Ctr., 535 U.S. 357, 371 (2002). As explained above, 
Congress could have made the Tobacco Control Act less restrictive, and even within the Act’s 
framework, FDA could achieve its objectives using less-restrictive means. 

* * * 

 To sum up, the rule fails under any First Amendment standard. This is no surprise, because 
compelling advocacy in a paternalistic effort to remove a disfavored product from the market is 
invalid—regardless of the standard of review. Although FDA is unwilling to admit it, the whole 
point of the proposed rule is to use fear and shame to get people to stop smoking cigarettes by 
turning manufacturers’ packaging into mini-billboards for the government’s anti-smoking 
message. That violates the First Amendment: FDA cannot compel speech “to remove a popular 
but disfavored product from the marketplace.” Sorrell v. IMS Health Inc., 564 U.S. 552, 577–78 
(2011).  

 FDA “may be displeased” that people still smoke cigarettes. Id. at 578. But FDA “can 
express that view through its own speech.” Id. What FDA cannot do is compel cigarette 
manufacturers to campaign against themselves in an attempt “to tilt public debate in a preferred 
direction.” Id. at 578–79 (citation and quotation marks omitted). “The commercial marketplace, 
like other spheres of our social and cultural life, provides a forum where ideas and information 
flourish. Some of the ideas and information are vital, some of slight worth. But the general rule is 
that the speaker and the audience, not the government, assess the value of the information 
presented.” Id. at 579 (quotation marks omitted); Lorillard , 533 U.S. at 571 (“The First 
Amendment also constrains state efforts to limit advertising of tobacco products, because so long 
as the sale and use of tobacco is lawful for adults, the tobacco industry has a protected interest in 
communicating information about its products and adult customers have an interest in receiving 
that information.”). 

 In short, the rule is fundamentally misconceived and incompatible with the First 
Amendment. FDA should withdraw the proposed rule and refuse to enforce the Tobacco Control 
Act’s unconstitutional graphic-warnings provision. 
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II. THE TOBACCO CONTROL ACT DOES NOT AUTHORIZE FDA’S PROPOSED 
CHANGES TO THE STATUTORILY MANDATED TEXTUAL WARNINGS. 

In addition to requiring graphic warnings, the proposed rule replaces all but two of the 
textual warning statements prescribed by the Tobacco Control Act, and increases the number of 
the warnings from nine to thirteen. 84 Fed. Reg. at. 42,772–77. FDA lacks the statutory authority 
to alter the Act’s textual warning statements in this manner. To begin, the statute does not authorize 
FDA to change the content of the Act’s warning statements at all; at a minimum, it does not 
authorize FDA to change the content of those warnings without having implemented them first. In 
addition, the statute precludes FDA from increasing the number of the warnings, as the proposed 
rule would do.  

A. FDA lacks authority to alter the Tobacco Control Act’s warning statements. 

1. The Tobacco Control Act amended the Federal Cigarette Labeling and Advertising Act 
(“Labeling Act”) to require all cigarette packages and advertisements to bear one of nine “label 
statements” warning of the health risks of smoking cigarettes. Family Smoking Prevention and 
Tobacco Control Act, Pub. L. No. 111-31, § 201(a), 123 Stat. 1,776 (2009) (“TCA”). Congress 
also instructed FDA to adopt graphic warnings to “accompany the [specified] label statements.” 
Id. at 201(d). In adopting the graphic warnings, FDA may “adjust the type size, text, and format 
of the label statements … so that both the graphics and the accompanying label statements are 
clear, conspicuous, legible and appear within the specified area.” Id. And FDA may further “adjust 
the format, type size, color graphics and text of any of the label requirements” to promote greater 
public understanding of the risks of tobacco products. TCA § 202(b). 

FDA claims that this latter provision, Section 4(d)[2]6 of the Labeling Act, gives it the 
authority to alter the nine statutorily mandated textual warning statements. 84 Fed. Reg. at 42,772. 
This is wrong because, for several reasons, the word “text” in Section 4(d)[2] refers only to 
formatting-type specifications, not to substantive changes in the content of the warnings. See, e.g., 
Webster’s Third New International Dictionary 2365 (1993) (noting that “text” can refer to the 
“words and form of a literary work” (emphasis added)). First, the word “text” appears in Section 
4(d)[2] as part of a list of typographical considerations. Under the well-known noscitur a sociis 
canon, this strongly suggests that the word “text” should also be understood to refer to typography. 
Amgen, Inc. v. Smith, 357 F.3d 103, 112 (D.C. Cir. 2004) (explaining that “[t]he canon of statutory 
construction, noscitur a sociis, i.e., a word is known by the company it keeps … is often wisely 
applied where a word is capable of many meanings in order to avoid giving unintended breadth to 
the Acts of Congress.” (quotation marks omitted)). Notably, the word “text” also appears in a list 
of typographical considerations in Section 4(d)[1]. And in that section, the word unmistakably 
carries a typographical connotation because Section 4(d)[1] gives the Secretary the power to adjust 
the text of the label statements only to ensure that they “are clear, conspicuous, legible, and appear 
within the specified area”—objectives that could never be accomplished by changing the 
substantive content of the warning statement. The word “text” presumptively means the same thing 

                                                           
6 Due to an apparent scrivener’s error, the Tobacco Control Act added two subsections (d) to section 4 of the 

Labeling Act. See TCA §§ 201(a), 202(b). These comments will refer to them as Section 4(d)[1] and Section 4(d)[2], 
based on the order in which they appear. 
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in both sections, see, e.g., Sullivan v. Stroop, 496 U.S. 478, 484 (1990), so this is yet another reason 
to interpret the word as referring only to formatting-type specifications in Section 4(d)[2]. 

In contrast, the statute consistently uses the terms “labels” or “label statements”—rather 
than the word “text”— to describe the substantive content of the textual warnings. See, e.g., 15 
U.S.C. § 1333(a)(1), (2), (c)(1), (2). In addition, Section 4(d)(2) uses the term “adjust,” which is 
much more naturally read to refer to typographical changes than to substantive changes. For 
example, an editor who wants a journalist to substantively change a draft of an article would not 
ask the journalist to “adjust the text” of the article—she would ask the journalist to revise, or edit, 
the text of the article. 

2. Moreover, even if Section 4(d)[2] did give FDA the authority to alter the substantive 
content of the label statements, that authority is premised on the assumption that the Act’s 
mandated warning labels have already been implemented. This is also true for several reasons. To 
begin, Section 4(d)[1] expressly provides that graphic warnings should “accompany” the 
subsection (a)(1) label statements. And Section 4(d)[2]’s grant of authority to adjust the “graphics” 
as well as the text of the labels presupposes that FDA will exercise this authority only after having 
implemented an original set of graphic warnings. In addition, FDA’s preferred reading of Section 
4(d)[2] would render part of Section 4(d)[1] superfluous. Section 4(d)[1] provides a narrower 
authorization to adjust the text of the label statements to ensure that they are clear, conspicuous, 
and legible. If FDA could rely on Section 4(d)[2]’s broader authority to change “the text of any of 
the label requirements” when issuing a graphic-warnings rule, then the Agency would have no 
reason to invoke Section 4(d)[1]’s narrower authority. That would violate the Supreme Court’s 
repeated instruction that a “statute should be construed so that effect is given to all its provisions, 
so that no part will be inoperative or superfluous, void or insignificant.” See Corley v. United 
States, 556 U.S. 303, 314 (2009). 

Finally, Section 4(d)[2] itself ensures that any changes made to the statutory label 
statements are based on the Agency’s finding about the statutory labels’ relative effectiveness 
compared to other potential labels. Specifically, Section 4(d)[2] authorizes “change” in the 
warning statements if the Secretary finds that the change would “promote greater understanding” 
of tobacco-product risks. (Emphasis added). This reveals one of Congress’s motivating interests 
in authorizing FDA to make changes to the textual warnings: preventing label warnings from 
becoming stale. And indeed, FDA acknowledges that the warning statements in use today are 
inadequate because they often go unnoticed. 84 Fed. Reg. at 42,755. This emphasis on relative 
effectiveness further demonstrates that Congress fully intended that the statutory labels would 
apply as set forth in the statute and could be changed only based on evidence that they could be 
improved.  

Obviously, FDA was in no position to make such a finding here because it never 
implemented the statutory warnings. But even if it were entitled to make a finding of relative 
effectiveness without having implemented the statutory warnings, the finding it has made is faulty 
by its own standard. FDA asserts that the revised textual warnings will promote greater public 
understanding of the risks associated with cigarette smoking. 84 Fed. Reg. at 42,773. But the 
proposed rule acknowledges that increasing public understanding is a two-step process. First, an 
individual must “notice the warning and must be made aware of the information contained in that 
warning”; second, having noticed the warning, the individual must “mentally store[] the 
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information” and “give[] meaning to [it],” so it can be remembered later. Id. at 42,762, 42764. 
This is a commonsensical observation: for a warning to increase public understanding, the public 
must both notice the content of the message and then process the information in a way that allows 
it to be recalled later. Id. But the “empirical results” on which FDA relies, 84 Fed. Reg. at 42,772–
73, can support at most only the first of those two steps. 

To determine whether to change the textual warning statements, FDA conducted a 
consumer research study. As the proposed rule concedes, however, this study concluded only that 
people would be more likely to notice the modified warning statements; it did not conclude that 
people would be more likely to recall the information later (as would be required, under FDA’s 
own analysis, to demonstrate greater public understanding). Specifically, the study purportedly 
found that the revised warning statements in the proposed rule “demonstrated statistically 
significant higher levels of both ‘new information’ and ‘self-reported learning’ when compared to 
a TCA statement.” Id. at 42,768. But that is only the “first step in promoting public understanding 
of health risks.” Id. at 42,769 (emphasis added). As explained above, there is a second step—
namely, finding that the public would be more likely to recall the information later.  

FDA’s consumer research study did attempt to test whether the revised warning statements 
led to greater understanding of the health risks identified in the warnings. But the results were 
poor: of the thirteen proposed warning statements, only six demonstrated a statistically significant 
improvement over the Tobacco Control Act’s warnings. Study 1 Results Report at 3-16 to 3-17. 
Given these poor results, FDA effectively wrote off the test, explaining that people’s “health 
beliefs” were “unlikely to change with a single brief exposure to the text-only statements—as was 
provided in this first quantitative consumer research study.” Id. at 42,769. Instead of designing a 
study that gave people more than a “single brief exposure to the text-only statements,” however, 
FDA simply assumed that people’s “health beliefs” were “not … predictive of improved 
understanding.” Id. Because FDA did not conclude that the revised warnings actually improved 
the public’s understanding of the risks of smoking, the Agency had no evidence on which to make 
the finding required by the Tobacco Control Act. 

B. FDA also lacks authority to change the number of textual warnings. 

In addition to eliminating most of the Tobacco Control Act’s warnings, FDA has changed 
their total number from nine to thirteen. There is no statutory authority for this change. As noted 
above, Section 4(d)[2] empowers FDA to “adjust the format, type size, color graphics, and text of 
any of the label requirements.” Nothing in the statute, however, allows FDA to create additional 
label requirements. If Congress had intended to authorize FDA to create additional textual labels 
for cigarettes, it would have done so expressly, as it has done elsewhere in the U.S. Code. See, 
e.g., 21 U.S.C. § 343(q)(2)(A) (providing that, if FDA determines that “a nutrient, other than [those 
listed in the code], should be included [on food labels] for purposes of providing information … 
to assist consumers … [it] may by regulation require that information relating to such additional 
nutrient be included”). In other words, whatever FDA’s authority to alter the Act’s warnings, it 
has no authority to impose additional warnings, as the proposed rule would do. 
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III. THE PROPOSED RULE DOES NOT COMPLY WITH THE ADMINISTRATIVE 
PROCEDURE ACT. 

The proposed rule also violates the Administrative Procedure Act in several respects. First, 
FDA improperly relied on an inadequate cost-benefit analysis (which, among other problems, 
completely fails to quantify the rule’s purported benefits). Second, FDA failed to articulate a 
rational justification for the rule. Third, FDA failed to consider reasonable alternatives. And 
finally, FDA has failed to give the public a meaningful opportunity to comment, and instead has 
withheld information from the public at every turn.  

Some of these errors may have resulted from a court order requiring FDA to release its 
proposed rule far earlier than FDA had hoped. Memorandum and Order at 5, American Academy 
of Pediatrics et al. v. FDA, No. 1:16-cv-11985-IT (Mar. 5, 2019). The same court order also 
requires FDA to publish its final rule on an expedited timeline; as a result, FDA will not have the 
opportunity to meaningfully respond to the comments it receives. 

A. The proposed rule’s cost-benefit analysis is irrational. 

Where an agency “decides to rely on a cost-benefit analysis as part of its rulemaking,” that 
analysis must itself be reasonable. National Ass’n of Home Builders v. EPA, 682 F.3d 1032, 1040 
(D.C. Cir. 2012) (noting that the court would not “tolerate rules based on arbitrary and capricious 
cost-benefit analyses” (quotation marks omitted)); Idaho Conservation League v. Wheeler, 940 
F.3d 494, 507 (D.C. Cir. 2019) (“[W]hen an agency decides to rely on a cost-benefit analysis as 
part of its rulemaking, a serious flaw undermining that analysis can render the rule unreasonable.” 
(quotation marks omitted)); see also, e.g., Business Roundtable v. S.E.C., 647 F.3d 1144, 1148 
(D.C. Cir. 2011) (noting that an agency had acted arbitrarily and capriciously in failing “adequately 
to assess the economic effects of a new rule”). The purported cost-benefit analysis accompanying 
the proposed rule does not come close to satisfying this requirement; to the contrary, it is 
fundamentally inadequate in several respects.  

The failures of this cost-benefit analysis are especially notable in light of FDA’s experience 
with the original graphic-warnings rule. In the regulatory impact analysis that accompanied that 
rule, FDA attempted to quantify the reduction in smoking that the rule would supposedly produce. 
As the D.C. Circuit noted, however, the result of that analysis was that the reduction would be de 
minimis, and could not be statistically distinguished from zero. R.J. Reynolds, 696 F.3d at 1219–
20. The agency’s cost-benefit analysis, in short, did not amount to even “a shred of evidence—
much less the ‘substantial evidence’ required by the APA—showing that the graphic warnings will 
‘directly advance’ its interest in reducing the number of Americans who smoke.” Id. at 1219. One 
might have expected that, mindful of this rebuke, the Agency would be especially careful this time 
around to provide a rigorous and thorough analysis quantifying the proposed rule’s purported 
benefits. Remarkably, FDA did precisely the opposite and declined to attempt to quantify those 
benefits at all. It is hard to interpret this decision as anything other than a tacit admission that those 
benefits simply do not exist. 

1. At a minimum, a cost-benefit analysis must quantify both the costs and the benefits of 
the proposed regulation. Klick Report ¶ 8.5. Notably, the preliminary regulatory impact analysis 
that accompanies the proposed rule fails to meet even that low bar. Instead, it expressly forgoes 
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any effort to quantify the proposed rule’s benefits. It acknowledges that “there is a high level of 
uncertainty around quantitative economic benefits” and therefore chooses to “describe them 
qualitatively.” PRIA at 2. As a result, no direct comparison is possible between the rule’s benefits 
and its costs. Instead, FDA is forced to rely on a “break-even calculation,” which concludes that 
the rule will be beneficial on net “[i]f the information provided by the cigarette health warning on 
each cigarette package were valued at about $0.01.” Id. at 37–38. This is not helpful in evaluating 
the rule, as FDA provides no reason to believe that the informational benefit is worth $0.01 or 
more per pack. Indeed, as Professor Klick shows, the per-pack benefits could be less than zero 
even before the costs of the regulation are taken into account. Klick Report ¶ 8.6. In short, FDA’s 
cost-benefit analysis says nothing about whether the rule’s benefits exceed its costs, and indeed 
about whether the benefits exist at all—let alone whether they could possibly be sufficient to 
satisfy the demands of the First Amendment. 

Break-even analyses of this sort have been criticized as an unproven tool which may not 
improve the rationality of regulatory analyses. Id. ¶ 8.7. A key weakness of break-even analyses, 
which is on full display here, is that they are overly dependent on framing effects. Id. By choosing 
to frame the break-even benefit on a per-pack basis, FDA was able to claim that the threshold for 
the rule to become beneficial was seemingly low—just $0.01 per pack. But if FDA had framed the 
break-even benefit on a per-smoker basis, the required benefit would be much larger—perhaps 
$400 per smoker. Id. That threshold might appear much harder to satisfy, even though it is simply 
another way of describing the same required aggregate benefit. This further illustrates the 
irrationality of FDA’s approach. 

FDA’s failure to quantify the rule’s benefits is particularly egregious in light of the fact 
that the benefits are almost certainly small or nonexistent. The only interest FDA asserts is in 
promoting greater public understanding of the dangers of smoking. But as explained above, the 
rule will not meaningfully contribute to that goal, as the dangers of smoking are already widely 
understood. See supra Section I.B.6(a). And even if the rule did impart some information to 
consumers, FDA would have no basis for asserting that the information would be valuable. See 
supra Section I.B.6(b). Ordinarily, in economic analysis, the value of information is estimated by 
measuring the effect of that information on behavior. Klick Report ¶ 8.5. Here, however, FDA 
does not claim that the warnings would cause any change in behavior (and, as discussed above, 
the warnings in fact would not cause any reduction in smoking). As such, it is “difficult to 
understand” how the information conveyed by the warnings could be valuable. Id. Alternatively, 
FDA might have attempted to estimate the value of the information based on willingness to pay. 
But those estimates would likely have been negligible because the information is freely and easily 
accessible from a variety of sources, including government websites. Id. 

Notably, in other contexts, FDA is quite willing to quantify the benefits of its programs. 
For example, it recently asserted that its Real Cost campaign had “prevented up to 587,000 youth 
nationwide from initiating smoking,” and would purportedly “save more than $53 billion for youth, 
their families and society at large by reducing smoking-related costs like early loss of life, costly 
medical care, lost wages, lower productivity and increased disability.” Norman E. Sharpless, Press 
Announcement (Aug. 20, 2019), https://tinyurl.com/y3kmouoa.  

2. Moreover, while FDA does purport to quantify the rule’s costs, it underestimates those 
costs by entirely overlooking several categories of costs. First, FDA fails to take into account the 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 48 of 311 PageID #:  150



 

 – 41 –  
 

cost of RAIS’s lost ability to use its packaging to communicate with consumers. FDA recognizes 
that requiring manufacturers to devote 20% of their advertising space to graphic warnings would 
impose costs. PRIA at 34. But FDA fails to recognize that requiring manufacturers to devote 50% 
of their packaging space to graphic warnings would also impose costs. See Klick Report ¶ 8.8. 
FDA fails to account for those costs, even though FDA acknowledges that advertising is very 
important to cigarette companies. See 84 Fed. Reg. at 42,759. In addition, FDA ignores the psychic 
costs to consumers who prefer the look of the original pack. Klick Report ¶¶ 8.9–8.10. 

In sum, the cost-benefit analysis supporting the proposed rule is both inadequate and 
irrational. FDA’s reliance on it is arbitrary and capricious under the APA. 

B. FDA has failed to articulate a rational explanation for the proposed rule. 

Under the APA, a rule is arbitrary and capricious if the agency fails to “articulate a 
satisfactory explanation for [the rule] including a rational connection between the facts found and 
the choice made.” Motor Vehicle Mfrs. Ass’n of United States, Inc. v. State Farm Mut. Automobile 
Ins. Co., 463 U.S. 29, 43 (1983) (quotation marks omitted). Here, FDA has not articulated a 
rational justification for the proposed rule. 

1. FDA claims that the proposed rule will increase consumer understanding of the risks of 
smoking. But as explained above, the public already overwhelmingly understands that smoking 
cigarettes can harm one’s health, and in any event the proposed warnings would not affect the 
public’s assessment of the hazards of smoking. FDA fails to account for those facts. 

More generally, FDA relies on studies that are deeply flawed. Klick Report ¶ 8.4. For 
example, its first quantitative study did not consider a representative sample of the U.S. population. 
The Office of Management and Budget granted only a limited approval of that study and noted 
that, “[d]ue to the study design, convenience sampling methodology, and methods of analyses—
significant limitations exist with regard to the generalizability of results from this study.” OMB, 
Notice of Office of Management and Budget Action, Experimental Study on Warning Statements 
for Cigarette Graphic Health Warnings, Ref. No. 201708-0910-011 (Jan. 29, 2018), 
https://tinyurl.com/ybwk7ptv. “Because of these limitations, the relationship between treatment 
and outcomes [that FDA] find[s] in [its] study may not generalize to the broader U.S. population.” 
Id. (emphasis added). Thus, FDA had to “confirm[] that all such limitations inherent in the study 
design and methodology will be communicated in all reports, presentations, and policy 
documents.” Id. Accordingly, FDA now acknowledges that the survey for this study “used a 
convenience sample rather than a probability sample, and the results are not nationally 
representative.” Study 1 Results Report at 4-4. 

The second quantitative study also suffered from serious problems. Klick Report ¶ 8.4. As 
RAIS explained in its comments, this study (1) had a small sample size, (2) suffered from selection 
bias, (3) asked questions that created a serious risk of bias, (4) failed to adequately mimic real-
world conditions, (5) lacked meaningful pretesting, and (6) failed to correct for social-desirability 
bias. RAIS Comment, Docket No. FDA-2018-N-3552 (Nov. 16, 2018); see Robert Hornik, 
Proposal for an Administrative Supplement to a Research Grant from the National Institutes of 
Health (Oct. 21, 2011) (attached as Exhibit M) (“Most current research supporting GWL choice 
involved single exposures to graphics and evaluation of responses. In contrast, most real life 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 49 of 311 PageID #:  151



 

 – 42 –  
 

exposure to the graphic labels will take place repeatedly, as smokers open packs of cigarettes every 
day, or non-smokers see the strong graphics repeatedly as they pass convenience stores daily which 
feature poster ads for a tobacco brand. Repeated exposures may produce quite different effects 
than single exposures[.]”). FDA has failed to meaningfully address those comments. International 
Fabricare Institute v. EPA, 972 F.2d 384, 389 (D.C. Cir. 1992) (noting that the APA requires 
agencies to “give reasoned responses to all significant comments in a rulemaking proceeding”). 
Indeed, it has admitted that the study sample was “not truly nationally representative.” FDA, 
Agency Information Collection Activities; Submission for Office of Management and Budget 
Review; Comment Request; Experimental Study of Cigarette Warnings, 83 Fed. Reg. 65,685, 
65,687 (Dec. 21, 2018); see also Study 2 Results Report at 4-2 (“[T]he survey used a convenience 
sample rather than a probability sample, and the results are not nationally representative.”).  

Moreover, neither study had been peer-reviewed when FDA issued the proposed rule. 84 
Fed. Reg. at 42,768 n.6 (first quantitative study); id. at 42,772 n.9 (second quantitative study); see 
also Klick Report ¶ 8.4. Both studies therefore state that they have been “distributed solely for the 
purpose of the pre-dissemination peer review under applicable information quality guidelines,” 
that they have “not been formally disseminated by FDA,” and that they do “not represent and 
should not be construed to represent any agency determination or policy.” Study 1 Results Report; 
Study 2 Results Report. Expecting the public to meaningfully comment on a study that has not 
been peer-reviewed and has “not been formally disseminated by FDA” is arbitrary and capricious. 
More fundamentally, resting a massively burdensome speech restriction on a study that does not 
represent an agency determination is quintessential arbitrary and capricious action. 

The studies also suffer from another crucial defect: they make no attempt to study any 
outcomes related to actual smoking behavior, and instead focus entirely on self-reported answers 
to questions such as whether the graphic warnings provided new information and whether 
participants learned something from the warnings. Klick Report ¶ 8.1. As Professor Klick explains, 
“FDA provides no foundation for determining whether these measures reflect what is necessary to 
make adequately informed decisions with respect to smoking.” Id. 

And even if the studies were methodologically sound, they would not provide a secure 
foundation for FDA’s conclusions because “many of the proposed warnings do not fare 
particularly well measured by the FDA’s own metrics.” Id. ¶ 8.2. The bladder cancer graphic health 
warning, for example, did not significantly affect how much respondents thought about the risk, 
their health beliefs about the risks, or the degree to which people found the warning to be 
informative; indeed, the warning actually reduced respondents’ ratings of the believability and 
factuality of the risk. Id. More generally, in the second quantitative study, “many of the tested 
warnings … were associated with reduced perception of the factuality of the risk, including both 
blindness warnings, the diabetes warning, and the erectile dysfunction warning.” Id. In short, even 
by FDA’s metrics, the warnings “do not appear to consistently provide believable information,” 
and indeed may even be viewed “as less factual than non-graphic warnings.” Id. ¶ 8.3. In other 
words, the warnings “provide very little, if any, value”—and indeed “may actually provide 
negative benefits even before the production and administration costs are considered.” Id. As such, 
it is arbitrary and capricious to suggest that these studies support the informational rationale for 
the proposed rule. 
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2. Similarly, FDA has failed to articulate a rational justification for its decision to change 
the textual warnings. As discussed above, FDA failed to adduce any evidence that the information 
will actually be retained by consumers, leading to greater public understanding of the relevant 
risks. Moreover, FDA’s approach here is arbitrary because it conflicts with FDA’s own previous 
approach to changing textual warnings. In 2011, RAIS submitted a citizen petition requesting that 
FDA change a misleading warning label for smokeless tobacco products. R.J. Reynolds Citizen 
Petition, Docket No. FDA-2011-P-0573 (Jul. 28, 2011). The petition included ample evidence 
demonstrating that the warning—which stated that smokeless tobacco products were “not a safe 
alternative to cigarettes”—was misleading to the public because it created the impression that 
smokeless tobacco products were as dangerous as cigarettes. The evidence presented by RAIS 
made a compelling case that changing the text of the warning would promote greater public 
understanding—certainly a more compelling case than FDA has made here. And nevertheless FDA 
declined to change the warning. Letter from Mitchell Zeller to Martin L. Holton, RE: Docket No. 
FDA-2011-P-0573-0001/CP (May 11, 2015). Here, by contrast, FDA has decided to change the 
textual warnings based on far weaker evidence. This decision is arbitrary and capricious both 
because FDA has failed to treat like cases alike, and because FDA has failed to explain (or even 
acknowledge) the change in its approach. See, e.g., Cty. of Los Angeles v. Shalala, 192 F.3d 1005, 
1022 (D.C. Cir. 1999) (“A long line of precedent has established that an agency action is arbitrary 
when the agency offers insufficient reasons for treating similar situations differently.” (quotation 
marks and alterations omitted)); Kaiser Found. Hosps. v. Sebelius, 708 F.3d 226, 233 (D.C. Cir. 
2013) (holding that “the Secretary has acted arbitrarily in treating similarly situated parties 
differently”); Encino Motorcars, LLC v. Navarro, 136 S. Ct. 2117, 2125–26 (2016) (explaining 
that agencies must “provide a reasoned explanation for [a] change” in policy, and that “an 
unexplained inconsistency in agency policy is a reason for holding an interpretation to be an 
arbitrary and capricious change from agency practice” (quotation marks and alterations omitted)). 

C. FDA has failed to consider reasonable alternatives. 

Under the APA, a rule is arbitrary and capricious if the agency ignores alternative 
regulatory approaches that were “neither frivolous nor out of bounds.” Chamber of Commerce v. 
SEC, 412 F.3d 133, 144–45 (D.C. Cir. 2005); see also Int’l Ladies’ Garment Workers’ Union v. 
Donovan, 722 F.2d 795, 817 (D.C. Cir. 1983) (explaining that a rule is arbitrary and capricious if 
it fails to consider a reasonable range of alternative actions). The First Amendment imposes a 
similar requirement. As explained above, under any standard of review—strict scrutiny, Zauderer, 
or Central Hudson—FDA had an obligation to consider whether it could achieve its aims in a less-
burdensome way. Thus, “[a]lthough the standard for assessing burdens on commercial speech has 
varied, the Supreme Court’s bottom line is clear: the government must affirmatively demonstrate 
its means are ‘narrowly tailored’ to achieve a substantial government goal.” See Philip Morris, 
566 F.3d at 1143 (citations omitted). As noted above, FDA has an independent obligation to act 
constitutionally, regardless of statutory commands; and in any event, there were alternatives 
available to FDA that would be consistent with the statutory requirements (such as less-
provocative warnings). See supra pp. 2–3. 

Here, FDA failed to sufficiently consider less-restrictive alternatives to the proposed 
graphic-warnings rule, even though it was constitutionally and statutorily required to do so. For 
example, FDA tested whether the new graphic warnings did a better job of educating the public 
than the current Surgeon General’s warnings, but FDA did not test whether new text-only warnings 
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would have the same effect. In other words, FDA did not attempt to isolate the effects of the 
graphics, separate from the effects of the new textual warning statements. It’s possible—indeed, 
likely—that the purported improvements in “new information” and “self-reported learning” are 
attributable entirely to the latter. More generally, in earlier comments, RAIS proposed several less-
restrictive alternatives that FDA could—and should—have considered. For example, RAIS 
suggested that FDA alter the size and placement of the current warnings. Yet FDA failed to 
consider any of these suggestions. See RAIS Comments, Docket No. FDA-2018-N-3552, at 4 
(Nov. 16, 2018). This failure is particularly consequential given that it is likely that alternative 
approaches could achieve FDA’s information goals while avoiding the costs of the proposed rule. 
See Klick Report ¶ 8.11. 

Instead, FDA considered only three alternative approaches, which involved only changes 
in timing or in the number of required warnings. PRIA at 43–54. And notably, even as to those 
alternatives, FDA provided no rational explanation as to why it had not adopted them. Indeed, it 
could not do so, given its total failure to quantify the benefits of the rule. See Klick Report ¶¶ 8.7 
n.139, 8.11. For example, FDA considered the alternative of requiring only nine warnings, instead 
of thirteen. PRIA at 51–54. Unsurprisingly, FDA found that this rule would be less costly than the 
proposed rule. Id. at 54. And FDA did not (and could not) demonstrate that the greater cost of the 
proposed rule is offset by any greater benefit. Accordingly, it has given no rational reason—indeed, 
it has not given any reason at all—for choosing thirteen labels instead of nine. 

D. FDA has failed to provide a meaningful opportunity to comment. 

FDA is obligated to “provide the public with a meaningful opportunity to comment on” 
new regulations prior to their publication. Hall v. EPA, 273 F.3d 1146, 1162-–63 (9th Cir. 2001) 
(quotation marks omitted) (citing 5 U.S.C. § 553(b)(3)); Owner-Operator Ind. Drivers Ass’n v. 
Federal Motor Carrier Safety Administration, 494 F.3d 188, 201 (D.C. Cir. 2007) (“failure to 
provide an opportunity for comment on” key statistical model relied on by agency “constitutes a 
violation of the APA’s notice-and-comment requirements”). Here, FDA has failed to provide a 
meaningful opportunity to comment; to the contrary, it has tried to hide information from the public 
at every turn. 

For example, FDA issued notices about each of its quantitative studies. But those notices 
provided precious little information about the studies’ methodology. Indeed, the notice concerning 
the second quantitative study failed to include even the text and graphics that make up the warnings 
themselves—the very object of the study. See FDA, Experimental Study on Warning Statements 
for Cigarette Graphic Health Warnings, 82 Fed. Reg. 15,359 (Mar. 28, 2017); FDA, Experimental 
Study of Cigarette Warnings, 83 Fed. Reg. 48,625 (Sept. 26, 2018). And while the Agency has 
now released reports about those two studies, it still has yet to release the full underlying data, 
including data about participants’ baseline knowledge about the negative health consequences of 
cigarettes smoking. See 84 Fed. Reg. at 42,771 (mentioning that FDA gathered this data, but not 
reporting the results). 

FDA has been even less forthcoming with respect to the two qualitative studies it 
conducted. Not only has it not released the underlying data for those studies—it has not even 
provided study reports. Instead, the only publicly available information about these studies consists 
of the short descriptions that are provided in the proposed rule itself. 84 Fed. Reg. at 42,767, 
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42,771. Those cursory descriptions are not remotely adequate to allow the public to evaluate the 
studies themselves, or the role they played in FDA’s analysis. 

More broadly, FDA has failed to disclose a wide range of information regarding the 
deliberative process that culminated in the proposed rule. In 2017, RAIS’s outside counsel 
submitted a broad Freedom of Information Request seeking several categories of documents 
pertaining to FDA’s research into graphic and textual warnings. Letter from Caitlyn J. Ozier, to 
FDA (Jun. 14, 2017) (attached as Exhibit P). FDA has yet to produce any documents in response 
to that request. See Letter from Amanda J. Klingler, Docket No. FDA-2019-N-3065-0001 (Sept. 
9, 2019) (describing the FOIA request, noting that the requested documents are necessary in order 
to comment on the proposed rule, and requesting that FDA produce the documents no later than 
September 15, 2019). 

In addition, the sixty-day comment period is entirely inadequate given the complexity of 
the proposed rule. FDA has spent years working on this proposed rule, and it emphasizes the 
complex process that it has followed to arrive at its proposed warnings. See 84 Fed. Reg. at 42,778 
(saying that “[t]he process FDA engaged in to develop and study the warnings was far more 
extensive than could be completed in the short [two-year] timeframe for the prior rule”). And yet 
it expects the public to provide all of its comments—including proposals for alternative text and 
images for the warnings, with supporting information demonstrating that those alternatives would 
promote greater public understanding of the risks of smoking, 84 Fed. Reg. 42,766—within sixty 
days. This is simply impossible. See Altria Letter, Docket No. FDA-2019-N-3065 (Sept. 5, 2019) 
(requesting a 30-day extension of the public comment period). 

E. FDA may have made some of these errors because a court order forced it to 
rush through the final stages of the rule. 

FDA’s timeline for issuing the proposed rule was substantially accelerated by a decision 
from the U.S. District Court for the District of Massachusetts. The district court ordered FDA to 
issue the proposed rule by August 15, 2019, even though FDA had argued that it would need until 
April 2020. Defendant’s Statement at 2, American Academy of Pediatrics et al. v. FDA, No. 1:16-
cv-11985-IT (Oct. 5, 2018); Memorandum and Order at 5, American Academy of Pediatrics et al. 
v. FDA, No. 1:16-cv-11985-IT (Mar. 5, 2019). It is possible that some of the errors and shortcuts 
discussed above were simply a result of the Agency not having enough time to complete the 
proposed rule. 

Notably, the district court also ordered FDA to complete the final rule by no later than 
March 15, 2020—a mere five months after the comment period will close. Id at 6. It is apparent 
that five months is not enough time for the agency to properly consider and address the comments 
it will receive. For example, given how long FDA took to arrive at its proposed set of warnings, it 
is not realistic for it to seriously consider adopting a different set of warnings in the span of a few 
months, or even to consider meaningful changes to the proposed warnings. In effect, FDA has 
been ordered to conduct a meaningless notice-and-comment process. 

* * * 
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RAIS is committed to working cooperatively with FDA to address important public-health 
issues regarding tobacco use in this country, including through appropriate cigarette warnings. But 
the proposed rule is irredeemably flawed. It violates bedrock First Amendment principles, and runs 
afoul of the Tobacco Control Act and the Administrative Procedure Act. And in some ways, that 
is no surprise: the Tobacco Control Act's graphic-warnings requirement violates the First 
Amendment, which means that any graphic-warnings rule will do so as well. As a result, FDA 
should withdraw the proposed rule and refuse to enforce the Act's unconstitutional graphic
warnings requirement. 

-46-

Mitchell A. Neuhauser 
Vice President 
Assistant General Counsel - Regulatory 
RAI Services Company 
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Hard copies of the publicly available studies, reports, and articles listed in Exhibit A are 

being filed in hard copy with FDA. 
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Effects of plain package branding and graphic 
health warnings on adolescent smokers in the USA, 
Spain and France 
J Craig Andrews, 1 Richard G Netemeyer, 2 Scot Burton, 3 Jeremy Kees4 

ABSTRACT 
Objective The purpose of this study is to provide an 
experimental test of the effects of plain pack branding 
and graphic health warnings (GHWs) in three different 
countries for an important and vulnerable population, 
that is, adolescents who are experimenting with 
smoking. 
Methods The effects of plain pack branding (logo 
present, logo absent), and graphic visual warning level 
(absent, low, medium, high) are studied experimentally 
for their impact on adolescent cigarette craving, evoked 
fear, pack feelings and thoughts of quitting in the USA, 
Spain and France. A total of 1066 adolescents who 
were experimenting with smoking served as participants 
in the study. A quota sample produced 375 respondents 
in the USA, 337 in Spain and 354 in France. 
Results Overall findings indicate that the GHWs were 
effective in impacting adolescent cigarette craving, 
evoked fear, pack feelings and thoughts of quitting. The 
plain pack effects were not as strong, yet reduced 
craving, increased fear, and decreased pack feelings for 
all three samples combined, and for US adolescent 
smokers individually, irrespective of the GHWs. For 
French adolescent smokers, plain pack effects for craving 
were limited to low/moderate GHW levels. For Spanish 
adolescent smokers, plain pack feeling effects were 
limited to the absence of the GHWs. 
Conclusions The results show that plain packs can 
independently strengthen the more instantaneous, direct 
effects (short of quitting thoughts) found with the 
GHWs. Yet, the plain pack results were attenuated for 
Spanish and French adolescent smokers, who are 
currently exposed to GHWs. 

INTRODUCTION 
Tobacco use is the single most preventable cause of 
death in the world today, accounting for almost 6 
million deaths each year_ 1 In the USA, there are 
approximately 483 000 deaths annually due to 
smoking and an estimated 350 000 new, underage 
smokers.2 Sadly, 88% of all adult smokers begin in 
their teens or younger, with smoking being 
described by many as a 'pediatric disease•.2-·

1 

Currently, cigarette-smoking rates for high school 
students have declined to 9.2%, yet the use of any 
tobacco product remains high at 24.6%.5 Although 
research shows that graphic health warnings 
(GHWs) on tobacco packages have helped,6 
perhaps the most important initiative in an exten
sion of the GHWs to curb adolescent smoking is 
the use of plain packs that remove all branding 
colours, imagery, logos, and trademarks, except 
for a small brand name identifier and the GHW. 

The WHO has touted the 2011 Australian plain 
pack legislation as 'setting a new global standard' 
for control of a product that kills millions each 
year worldwide. 7 Recently, the UK, Ireland, and 
France are in the process of implementing plain 
packing, with Spain (and others) retaining the right 
for future use. 8 9 Although there are many studies 
of the impact of GHWs on adult smokers,6 10 11 

and a few examining effects of plain packs and 
warnings on adult smokers, experimental plain 
pack research is needed on one of the most import
ant and vulnerable populations, that is, adolescents 
experimenting with smoking. 

GHWs and experimental research 
Currently, 176 countries (including France in 2004, 
Spain in 2005, yet not the USA) have ratified or 
accepted the WHO's Framework Convention on 
Tobacco Control (FCTC) treaty requiring tobacco 
warning information in the form of text, visual (eg, 
GHW), or a combination of the two (WHO 
2003). 12 GHWs, offering a visual depiction of the 
health consequences associated with smoking, are 
now required in over 77 countries, beginning with 
Canada in 2001. 13 In 2005, the EU adopted a 
library of 42 (GHW) visuals for use with text warn
ings, and France and Spain began requiring GHWs 
beginning in 2011. n In the USA, although the 
Family Smoking Prevention & Tobacco Control Act 
(FSPTCA) (2009) mandated the use of the colour 
GHWs with text warnings, their use has been 
blocked by a US federal court decision. 6 

A wide variety of research studies have been con
ducted on GHWs involving many different out
comes.'; Still, relatively few controlled experiments 
have been conducted to test the effectiveness of 
GHWs, 14

-
26 which are necessary to establish cause 

and effect relationships. 27 28 For example, experi
mental studies have shown that the level of graphic
ness affects quit thoughts for adolescent smokers, 
with both high and moderate graphic levels 
being more effective than low or no graphic 
warnings. 15 22 

Plain pack research 
Brand and logo information ('trade dress') (eg, 
name, colour, design, shape) are important ele
ments in developing brands by differentiating one 
brand from another in the minds of consumers. 29 

Strong brand logos and identifying characteristics 
tend to aid brand recognition, convey consistent 
meaning to consumers, and evoke positive brand 
feelings. 30 As applied to tobacco packaging, eye
tracking research has shown that plain cigarette 
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packs (ie, packages with only a small, brand name identification 
and without colour brand logos) remove attention from brand 
information and shift it towards GHWs for non-smokers and 
weekly smokers, but not for daily smokers who consciously 
avoid the warnings.31 32 Also, plain tobacco packs displaying 
progressively fewer branding design elements are perceived to 
be increasingly unfavourable by adult smokers33 and result in an 
increase in strong cognitive, emotional, motivational, and avoid
ance reactions.3

4--
37 In experimental auctions, bids from adult 

smokers are lowest for plain unbranded packs with prominent 
visual warnings.38 39 In a naturalistic field study, young adult 
UK smokers used plain packs for 2 weeks and regular packs for 
2 weeks.40 Results showed that the plain packs increased (1) 
negative feelings about the packs, (2) pack avoidance behaviour, 
and (3) quitting thoughts to a greater extent than regular packs. 
Similar results were found in a field study of plain packs among 
young adult, roll-your-own, smokers in France.41 Yet, in another 
study, although standardised (plain) packs were shown to reduce 
cigarette craving over time, they did not affect adult smoker 
motivation to quit.42 

Because prior plain pack studies have used adult smokers, an 
important question is "Will adolescent smokers react in the 
same way?" Focus groups with adolescents (not necessarily 
smokers) indicate that plain packs are likely to enhance the sali
ence and impact of the graphic warning labels.43 Other survey 
work with adolescents (again not necessarily smokers) has 
shown shifts over time in pack perceptions, brand image, and 
beliefs of harmful consequences due to a combined presentation 
of the GWHs and plain packs.44 45 Our experimental study 
across three different countries focuses on two key outcomes 
from GHWs and plain packs-that is, short-term cigarette 
craving21 and longer-term thoughts of quitting. 22 We also 
examine separate main and interactive effects for GHWs and 
plain packs in our experimental design, as previous research has 
traditionally studied only perceptions of their combined effects. 
Based on this discussion, it is predicted that: 

Hl: Stronger GHWs will lead to (a) a greater reduction in 
adolescent smoker cigarette craving and (b) a greater increase in 
thoughts of quitting than will weaker GHWs (ie, with text-only 
warnings). 

H2: Plain packages will lead to (a) a greater reduction in ado
lescent smoker cigarette craving and (b) a greater increase in 
thoughts of quitting than will packages with brand logo 
information. 

H3: There will be an interaction between the GHWs and 
plain pack branding such that the effect of stronger GHWs is 
greater for plain packs than for packs with brand logo informa
tion, leading to (a) a greater reduction in adolescent smoker cig
arette craving and (b) a greater increase in thoughts of quitting. 
Such branding differences are expected to be stronger for non
graphic (text-only) health warnings. 

We address these predictions across and within three coun
tries, two of which (Spain and France) currently require GHWs 
and one which does not (the USA). 

METHODS 
Sample and general procedure 
Data collection 
A professional marketing research firm, with expertise in 
research involving adolescent smokers and conducting inter
national online surveys, was used to collect the data. A double 
consent procedure was employed, that is, parents were first con
tacted to obtain permission and then the adolescents were asked 
for permission. Participants were adolescents aged 13-18, split 
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evenly across the USA, France and Spain, who indicated that 
they smoked at least once in the past 30 days.46 A set of aca
demic linguistic experts and young adults fluent in the language 
for the sample were used to help translate the stimuli and ques
tionnaire for both the pretest and main study from English (US) 
into French and Spanish. The stimuli and questionnaire were 
then back translated into English to ensure the intended 
meaning. 

Pretest 
A pretest of 150 adolescent smokers (50 US, 50 Spain and 50 
France) was used to help select three graphic visuals (low, 
medium and high graphicness) from nine pictures depicting 
mouth cancer from around the world. (Mouth cancer has been 
noted as one of the most recognised and effective package warn
ings and is particularly relevant to the sample).47 Three age 
quotas (ie, 13-14, 15-16 and 17-18), based on the University 
of Michigan Monitoring the Future data on adolescent smokers, 
were used to help ensure representative samples in all adolescent 
age groups. A 50/50 split was made on gender to ensure equal 
representation in the samples, and smoking status in the past 
30 days46 was screened as well. Each adolescent was exposed to 
a randomly-ordered set of nine pictures depicting mouth cancer 
and then asked a set of questions regarding perceived graphic
ness, evoked fear and fit with a text warning on mouth cancer 
under each picture. For the key measure of graphicness, each 
respondent evaluated the given picture on four, seven-point 
scales: graphic-not graphic; vivid-not vivid; powerful-weak; 
and intense-not intense; a=0.97). I.I 22 Finally, one additional 
single item, seven-point measure assessed the degree to which 
respondents felt the picture fit a text warning of 'mouth cancer', 
and a second, seven-point measure assessed the perceived believ
ability of the picture. The level of evoked fear from each picture 
was measured with four, seven-point scales: fearful-not 
fearful; afraid-not afraid; anxious-not anxious; and nervous 
-not nervous; a=0.97). 15 22 Standardised mean scores were 
calculated and Cls within each country showed items that were 
significantly different from one another (p~0.05). The graphic
ness results for the moderate and low graphic visuals were con
sistent across all three countries aiding the selection of the 
picture for the moderate and low categories. The high graphic 
picture evaluation varied somewhat across three countries, with 
the selected picture providing the greatest consistency across all 
measures. 

Main study procedure and design 
The main study again used a double consent procedure (ie, 
parents gave their permission, then adolescents) before being 
screened on age, gender, and smoking status (in the past 
30 days).46 The study sample consisted of 1066 adolescents 
experimenting with smoking-375 in USA, 337 in Spain and 
354 in France, with quotas producing a 50/50 split on gender 
and age categories of 15% (13-14 years.), 33% (15-16 years.), 
and 52% (17-18 years.) based on the University of Michigan 
Monitoring the Future data. Following screening questions, 
respondents were told they would be viewing a cigarette 
package and then asked some questions about it without any 
reference to warnings. After successful screening for consent 
and quotas, respondents were randomly assigned to one of the 
eight experimental versions of cigarette packs (see figure 1 for 
the English version). The top one-half of the package facing 
included the text warning and graphic visual health warning (if 
included), with the GHW taking up one-third of the total 
package facing. The bottom half of the pack facing included 
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Figure 1 Examples of the plain pack branding and graphic health warnings manipulations. 

either the traditional brand logo and colours or the plain pack 
version (brand name minimised in white on a drab olive back
ground, similar to Australia's plain packs). Thus, the main study 
used a four (GHW level: absent/control, low, medium, high)x2 
( plain pack branding: plain pack with minimised brand name 
and no brand logo or colour, traditional brand logo with 
current brand name and logo and colour) between-participants 
design. The leading brand available across all three countries 
(Marlboro) was used for pack stimuli.48 

Main study measures 
Key dependent variables of interest include cigarette craving 
(single-item, 6-point scale); evoked fear (4-item, 7-point scale, 
o:=0.94); pack feelings (3-item, 7-point scale, o:=0.87); and 
quitting thoughts (4-item, 7-point scale, o:=0.81). Cigarette 
craving was measured by asking respondents, "After having 
viewed the cigarette package, how much do you want to 
smoke a cigarette ri t now?" with end oints of 'not at 
all'-'very much'.21 

Thoughts of qmttmg were measured on seven
point scales by the following: (1) 'The information shown on 
the cigarette package would help me quit smoking' ('strongly 
disagree-strongly agree'), (2) 'The information on the cigar
ette package motivates me to quit smoking' ('strongly disagree 
-strongly agree'), (3) 'How important is it for you to quit 
smoking?' ('not at all important-very important'), and (4) 

'How often do you think about quitting smoking?' ('not often 
-very often').22 

RESULTS 
Manipulation checks were used to ensure participants recog
nised the brand information on the package and 90% recog
nised that they were exposed to the Marlboro brand across all 
treatments. Also, in the absence of graphic warnings, those 
exposed to the colour, brand logo condition (M = 5 .16) felt the 
package's brand was significantly brighter and more colourful 
(on a seven-point agreement scale to 'The package's brand was 
bright and colourful') than those exposed to plain packs 
(M=2.84; t=l0.25; p~0.01). 

A multivariate analysis of covariance was first conducted to 
examine main effects for the GHWs, then for plain pack brand
ing, and interaction effects between the GHWs and plain pack 
branding. Respondents' age, gender and familiarity with the 
Marlboro brand served as covariates. Also, the category break
down for respondent 30-day smoking frequency46 is as follows: 
29.6% reported having smoked 1-2 days; 17.4% smoked 3-
5 days; 11.8% smoked 6-9 days; 14.7% smoked 10-19 days; 
8.0% smoked 20-29 days; and 18.5% reported having smoked 
all 30 days. Smoking rates for all 30 days in France (28%) were 
significantly higher than in Spain (15.7%) and the USA (12%; 
x2 =25.74, p~0.05). Table 1 shows the overall multivariate and 
univariate findings for all countries combined as well as the 
effects within each country. Tables 2-4 then display the marginal 
means and SDs for each independent variable. 

Effects of GHWs 
Hypothesis 1 predicted that stronger graphic visual health warn
ings should result in a greater reduction in cigarette craving and 
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a greater increase in thoughts of qmttmg than will weaker 
(text-only) warnings. Supporting Hla and Hlb, our findings in 
table 1 indicate that the graphic visual level had a significant 
and negative effect on cigarette craving (F(3,1065)=21.55, 
p:s;0.01) and had a significant and positive effect on thoughts of 
quitting (F(3,1065)= 10.83, p:s;0.01). As shown in table 2, 
Bonferroni contrasts indicate that both high (M= 1.83) and 
moderate (M=2.07) graphic visual warning levels significantly 
reduced cigarette craving for adolescent smokers compared to 
both control (no graphic) (M=2.67) and low a hie visual 

(M=2.53) conditions (all :s;0.05). 

Effects of plain pack branding 
Hypothesis 2 predicted that plain cigarette packages should lead 
to a greater reduction in cigarette craving and a greater increase 
in thoughts of quitting than will packages with the current 
brand logo information. The results in table 1 indicate that the 
plain pack treatment had a significant and negative effect on cig
arette craving (F(l,1065)=8.58, p:s;0.01) supporting H2a, yet 
did not support H2b predicting a positive effect on thoughts of 
quitting (F(l,1065)=0.21, p=0.65). Bonferroni contrasts in 

table 3 show that the plan packs (M=2.15) significantly reduced 
cigarette craving for adolescent smokers compared to the brand 
logo condition (M=2.40) (p:s;0.05). Yet, there were no signifi
cant differences between the plain pack condition (M=4.40) 
and brand logo condition (M=4.44) (p>0.05) on adolescent 
smokers' thought of quitting. However, table 3 shows that the 
plain pack condition significantly increased evoked fear and 
reduced pack feelings. Thus, although independent effects of 
the plain packs are shown on more immediate measures of 
craving, evoked fear and pack feelings, these effects did not 
extend to thoughts of quitting. 

GHWs and plain pack branding 
Hypothesis 3 predicted an interaction between GHWs and plain 
pack branding. It was predicted that stronger graphic visual 
health warnings and the absence of brand logo information will 
lead to (a) a greater reduction in cigarette craving and (b) a 
greater increase in thoughts of quitting than with weaker 
graphic visual health warnings and the presence of brand logo 
information. The branding differences also should be stronger 
for non-graphic (text-only) health warnings. Yet, the results in 
table 1 did not support H3a for a graphic warningxplain pack 
effect on cigarette craving (F(3,1065)=0.79, p=0.50), nor H3b 
for a graphic warningxplain pack effect on thoughts of quitting 
(F(3,1065)=0.68, p=0.56). Thus, separate (independent) main 
effects occurred for the graphic warnings and plain packs on 
cigarette craving and for graphic warnings on quitting thoughts. 
Though there were no significant 2-way graphic warningxplain 
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Table 2 · Means. {aod SDs)for the efmqs of graph ii; leyel (GL) 
conditions qtj ~~9l~si;ent smokers frorn the USA, Spain and France 

Pack Quit 
Grapfik level feelings . thoughts 

All countries 
Contl'lll (al 
Low (b} 

M~rate(c) 
Hig~(d) 
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2.07 (1.31)""' 
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USA 
Control (a) 
Low (b) 
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2J6 {1,28). 4,92 (T.71)d 3.68 (1.55). U6 (1.61). 
1,75(1.02)" 4,52 (1.66) ..... · 3.37(1,SP)t .. 4,89(1.53) 

1,84 (1.42t ...... · .. 4.81 (1.84ti! i 3.39 (t.69t •··• 4.~(1.41t 
Spain 

Control (a) tS2)'·d 3.31 (1.60}"d 
Low (b) 53)<id Bo (t.69)d 
M~rate (c) · 1 .i1).,b · · 4;02 (1.67)" 
High (d) 1.71 (1.03)._b 4.57 (1.52).;b 

4.06 (t.60)d 4.10 (1.57) 
3.66 (1.60) 4,30 (1;65) . 
3.66 (1.61) > 4.52 (1.63) 
3.34 (1.44)" 4,62 (1.46) 

France . . ... ... .. . . 
control(a) 2313 J1;s2)d · · · i91 (tssfi >4.28 (1.5~)~ 3.9S (1A6)f 
l.oW (b) 2'.92 {l.60)d . · 2,73 (1.52);~ . 4.76 (1,59)<,<I. 4.06 (1.41)d 
M~rate (c) J~ {t50)d 3.73 (1.67)"-i,.d. 3.48 (1.52) .. ~ .4.47 (1.64) 
Hig~ (~ ·•· . j.9~ (UO)a.t>.< 4.59 (l.47)"'."{ 3.31 (1.57)~~ 4.75 (1.33?'.b 

Sul)lirstripb adj~Oo the means in a glven coful'fl4 indicate significant differences 
{p50Jl5 or better) between cellsb~ on Sonferroni contrasts. Afl values in mean 
tables are adjusted for age, gender, and brand familiarity as covari;!tes. 

pack effects overall, a significant 3-way multivariate effect was 
found across the dependent variables in table 1 (Wilks' 1..=0.97; 
F=l.51, p:::;0.05). As discussed below, significant 2-way effects 
for graphic warningxplain pack occurred for cigarette craving 
in France and for pack feelings in Spain. 

Country effects 
As noted .in table 1, there were main effects for country (ie, 
USA, Spain or France) on cigarette craving (F(2,1065)=9.24, 
p:::;0.01) and evoked fear (F(2,1065)=8.99, p<0.01). 
Bonferroni contrasts in table 4 reveal that cigarette craving was 

Tabl~ 3.. Meani;•(~nq••s0s}.f9r.th!!.effects. 
conditions on. adolescent smokefs.from 

Plain pack 

All countries 
Plain pack (a) .. 
Branded pack lbL 
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Plain pack (a) 
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2.20 (1.45)a 4.08 (1.81)" 

lain p~ (PP).·•····•······ 
. , Spain and ftancet 

Pack Quit 
feelings thoughts 

.. . 4.40(t53) 
3.91 (1.64)t .. 4.44 (t~} 

3.47 (1.56)b 4.48 (1.53) 
3.80 (1.67)" 4.67 (1.65} 

Plaiii f,liidl {a) i,07 (1.30) •••·•· 3 .• 95 (1.62l. .· • J.59 (1.55) 4.42 {l,S~l 
Br~ pack (b)) 2;30 (1.47) 3.75 (1.75) 3.76 (1.61) 4.34 (1.61) 

France 

Plain pack (al ··•·•······· ~:,it; (1:~?) .. 3.54 (1.59} ·· .. PS (1.56f 4.30 (1.47) 
8randedpl!Ck(bf t.69 (1.62) ... 3.47 {f.6!l) 4.16 (1.61)~> 4,R(1,S5) 

Superscripts adjace11fto 1he means.in a given coimii,i indicate si9nilicimt differences·· 
(f>!s0.05 or better} between cells based on Bonferroiii contrasts. All yalues in mean 
table, are adjllsted for age, gender, and brand familiarity as covariates: 

Table 4 · Means (and SDs) for the effects of country {C) conditions 
Oq ~qolesc~lln!J19K~~ from the USA, Sp~in and France 

·Ctitntiy · Craving ·· Evoked fear Pack feelings Quit thoughts 

USA (a) 

Spajn (b) 
France (cl 

2.()9 (1.37)' 

2.19 (1.39)' 
:i:~40.53)._b 

4.14 (1.83)' 

3.93 (1.69}' 
3,6() (1. 72)"'b 

3.76 (1.63) 
3.64 (1.58) 
3.86 (t68) 

4.57 (1.59) 
4.38(1.58) 
4.31 (1.49) 

Supetserlpts a~ to the means in a gJwn column indicate significant diffelences 
(p50.05 or bt!tte() between cells. based. on Bonferroni contrasts. All values in mean 

.. · t'.3'1les ar11 ~J~st~ for age, gender, f11d brand f,imiliarity as ~ovariates. 

significantly stronger in the France (M=2.54) than in either 
Spain (M=2.19) or the USA (M=2.09; both p:::;0.01). Similarly, 
evoked fear was significantly less in France (M=3.60) than in 
either Spain (M=3.93) or in the USA (M=4.14; both p:::;0.05). 

We also offer an examination of separate intracountry effects 
(with smaller cell sizes) for the graphic warnings and plain packs 
in table 1. The results for the US are identical to the overall 
effects. In Spain, a significant graphic warningxplain pack effect 
was found for pack feelings (see table 1). Specifically, plain 
packs (M=3.58) versus branded logos (M=4.54) significantly 
reduced pack feelings in the absence of the GHWs (F(l,85) 
=8.63, p:::;0.01). (There were no plain pack effects for 
other GHW conditions.) In France, a significant graphic 
warningxplain pack effect occurred for cigarette craving (see 
table 1). In particular, plain packs (M=2.55) versus branded 
logos (M=3.29) significantly reduced craving under low GHWs 
(F(l,89)=4.72, p:::;0.05) and moderate GHWs (plain pack 
M=2.17; branded logos M=2.91; F(l,85)=5.57, p:::;0!05). 
(There were no plain pack effects for the other GHW condi
tions.) Again, caution is in order due to the smaller cell sizes 
and reduced statistical power in these intracountry analyses. 

DISCUSSION 
Most experimental research on the GHWs has occurred in a 
limited set of countries such as the USA. Yet, how will different 
levels of graphicness affect adolescent smokers across other 
countries than the USA, some of which have had the warnings 
in place for some time (eg, France, Spain)? More importantly, 
can plain packs (ie, without brand colours and logos) independ
ently add to these effects for adolescent smokers? Will plain 
pack effects vary by country? Our research with over 1000 ado
lescents experimenting with smoking in the USA, France and 
Spain sought to answer these questions. 

Our results across three countries indicate that graphicness 
impacts quit thoughts, with high and moderate GHWs signifi
cantly increasing adolescent smokers' thoughts of quitting com
pared to both control (no graphic) and low GHW conditions. 
In turn, both plain packs and graphicness are found to separ
ately impact more immediate-term measures of reduced cigar
ette craving, increased evoked fear and decreased pack feelings. 
In general, effects of GHWs in Spain and France are greater 
than plain pack effects, and this appears reasonable given out
comes, such as evoked fear and craving, that may be more likely 
for a graphic pictorial than for removal of brand logo informa
tion that may affect brand identification and consumer-brand 
relationships. Also, note that results are tempered by a signifi
cant, overall 3-way effect (graphic warning levelxplain 
packxcountry) on the dependent measures. For Spanish adoles
cent smokers, the plain packs reduced pack feelings without 
exposure to the GHWs (control condition). In France, the plain 
packs significantly reduced cigarette craving with exposure to 
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the low and moderate GHWs. Some habituation and/or react
ance may be present for French adolescent smokers with their 
higher smoking frequency and reduced fear when exposed to 
plain packs with high GHW levels. 

Limitations and future research issues 
Our experimental study manipulated GHWs and plain pack 
branding for adolescent smokers across three countries; offering 
a high degree of internal validity. However, although the online 
exposure context, sample focus, stimuli tested, measures used, 
and parental and adolescent consents (to meet IRB require
ments) are consistent with prior tobacco warning reseach, 15 22 

they could serve to limit the generalisability of findings. There 
certainly are other warning themes to study beyond mouth 
cancer, as well as for other countries, smoking frequencies/situa
tions46 (eg, progression from experimenters to any 30-day use 
to daily smokers), plain pack variations,33 brand variant descrip
tors (eg, colour, flavour, filter), 49 and other brands and tobacco 
products (eg, e-cigarettes, hookah, cigars, cigarillos, smokeless 
tobacco).50 Also, mediation analysis may reveal interesting path
ways to quitting from the plain packs and GHWs. Future 
research might consider using longitudinal data to examine any 
possible wear-out patterns in countries currently using the plain 
packs (eg, Australia, Ireland, and the UK, as well as France in 
2016). Efforts in this regard will help contribute to a better 
understanding of how adolescents at risk of becoming lifetime 
smokers will react to countermeasures, like plain packs and 
GHWs, aimed at reducing dependence on tobacco. 

CONCLUSION 
As found in previous GHW research, 15 22 the level of graphic
ness remains important in affecting quit thoughts for adolescent 
smokers, with both high and moderate graphic levels being 
more effective than low or no graphic warnings. Our overall 
results also show that plain pack branding can add to GHW 
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effectiveness-yet only for the more immediate measures of cig
arette craving, evoked fear and pack feelings. No doubt, the 
impact of plain pack branding may take some time and longitu
dinal assessments may be in order. Country effects for the plain 
packs indicate that they potentially can aid French adolescent 
smokers in reducing cigarette cravings-yet only at either low or 
moderate GHW levels. In Spain, the plain packs reduced pack 
feelings without exposure to the GHWs (control condition). 
Yet, the main effects of plain pack branding for Spanish and 
French adolescent smokers were not significant, perhaps imply
ing that the removal of coloured brand logos for this global and 
US-based brand is not as important to Spanish and French ado
lescent smokers as for US smokers for these specific variables. 
For the US, without either GHWs or plain packs currently 
appearing on cigarette packs, our plain pack treatment reduced 
cigarette craving, increased evoked fear and lessened pack feel
ings without the need of GHWs. Overall, plain packs are found 
to add to GHWs for more immediate effects (eg, reducing cigar
ette craving, increasing evoked fear, and decreasing pack feel
ings) depending on the adolescent smoker's prior exposure in 
different countries. 
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ABSTRACT 
Purpose Lab experiments on cigarette warnings 
typically use a brief one-time exposure that is not paired 
with the cigarette packs smokers use every day, leaving 
open the question of how repeated warning exposure 
over several weeks may affect smokers. This proof of 
principle study sought to develop a new protocol for 
testing cigarette warnings that better reflects real-world 
exposure by presenting them on cigarette smokers' own 
packs. 
Methods We tested a cigarette pack labelling protocol 
with 76 US smokers ages 18 and older. We applied 
graphic warnings to the front and back of smokers' 
cigarette packs. 
Results Most smokers reported that at least 75% of 
the packs of cigarettes they smoked during the study 
had our warnings. Nearly all said they would participate 
in the study again. Using cigarette packs with the study 
warnings increased quit intentions ( p<0.05). 
Conclusions Our findings suggest a feasible pack 
labelling protocol with six steps: (1) schedule 
appointments at brief intervals; (2) determine typical 
cigarette consumption; (3) ask smokers to bring a supply 
of cigarette packs to study appointments; (4) apply 
labels to smokers' cigarette packs; (5) provide 
participation incentives at the end of appointments; and 
(6) refer smokers to cessation services at end of the 
study. When used in randomised controlled trials in 
settings with real-world message exposure over time, 
this protocol may help identify the true impact of 
warnings and thus better inform tobacco product 
labelling policy. 
Clinical trial number NCT02247908. 

INTRODUCTION 
For much of the world, tobacco product packaging 
is a key part of marketing efforts to make tobacco 
use appealing. 1-

3 In contrast, warnings on tobacco 
product packages accurately convey the many 
health risks of tobacco to discourage smoking initi
ation and increase cessation. 4 Information on the 
effectiveness of these warnings can guide policy
makers as they consider new warnings and develop 
regulations. In the more than 100 countries that 
already have cigarette pack labelling policies in 
place;' testing the impact of potential cigarette 
pack warnings can guide selection of warnings with 
the greatest impact. 

Research on cigarette pack warnings currently 
focuses on population-based observational studies 
of smoking behaviour and on laboratory experi
ments. Longitudinal observational studies have 
found increased cessation behaviour after countries 
introduced new health warnings on cigarette 

packs. ~-9 These observational studies have high 
external validity, but they do not rule out alterna
tive explanations for the association of the changes 
in labelling and behaviour change. Experiments on 
exposure to cigarette pack warnings in laboratory 
settings can offer much stronger evidence that 
warnings cause observed changes in beliefs and 
behaviour. 10 11 While a large experimental litera
ture has developed, these experiments use very 
brief exposure to warnings; assess non-behavioural 
short-term outcomes, such as attitudes or quit 
intentions, instead of smoking behaviour; and, 
yield results that need corroboration outside of a 
controlled research setting. 

It will be helpful to develop a way to deliver new 
messages on cigarette packs that smokers use daily 
in order to expand the external validity of experi
mental research on cigarette warnings. This will 
ensure a meaningful warning 'dose' that replicates 
the frequency and duration of warning exposure in 
the real world. For example, a pack-a-day smoker 
sees a cigarette pack at least an estimated 7300 
times per year (>20 views/dayx365 days/year). 

Several studies have tested warnings by providing 
mocked-up cigarette packs to participants, but most 
of these studies used a one-time, brief exposure 
that does not replicate message dose in the real 
world. 10 12

-
18 At least five studies have used 

mocked-up packs for a longer period of time. 19 20 

A 2001 study conducted in France, Switzerland 
and Belgium mailed 485 adult smokers cardboard 
boxes with one of four antismoking messages 
selected by the smoker at recruitment. Study mate
rials instructed participants to place their cigarette 
packs in the boxes for 4 weeks, but few did so. 20 

A 2010 study in Scotland provided 140 adult 
smokers with 14 plain cigarette packs that had 
warnings but no brand information or logos, asking 
participants to transfer their own cigarettes into the 
supplied packs for 2 weeks. Only 34% of partici
pants completed the study as intended. 19 A recent 
US study provided smokers with free cigarettes and 
labelled the packs with health warnings for 
4 weeks. During the study, participants collected 
their cigarette butts and brought them to study 
appointments. This study used an innovative 
method for labelling cigarette packs, but the results 
may have been influenced by receipt of free cigar
ettes and saving the cigarette butts.21 Two add
itional recent studies in the US had smokers apply 
warning labels to their own cigarette packs, which 
may be an intervention in its own right, and both 
studies had short follow-up periods (3-7 days).22 23 

While these studies' methods are promising 
because they more closely replicate real-world 
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message dose, we need strategies with high protocol adherence 
and longer follow-up periods. Tobacco control research would 
benefit from a way to test health warnings on cigarette packs 
that allows for random assignment to warning conditions, adds 
realism and maintains high protocol adherence. 

To that end, we tested a new cigarette pack labelling and car
rying protocol with adult smokers in two proof-of-principle 
pilot studies. We aimed to assess whether the pack labelling and 
carrying protocol (1) is feasible and has high adherence for 
assessing smokers' reactions to cigarette pack warnings in a real
world setting and (2) is sensitive to changes in psychosocial 
outcomes. 

MATERIALS AND METHODS 
Participants 
Pilot study 1 
From February to March 2013, we recruited 30 smokers ages 
18 or older who we observed smoking cigarettes in public 
places in North Carolina, USA, or who received referrals from 
study participants. We defined current smoking as having 
smoked at least 100 cigarettes during one's lifetime and now 
smoking every day or some days, and we excluded pregnant 
women, people who smoke only roll-your-own cigarettes and 
cigarillo-only smokers. 

Pilot study 2 
In July and August 2014, we recruited an additional 48 smokers 
using the same eligibility criteria as Pilot Study 1. We used a 
variety of recruitment methods, including newspaper ads, flyers 
and email lists. 

Procedures 
Pilot study 1 
A research assistant explained the study to parttc1pants and 
obtained written informed consent. We provided participants 
with an $80 financial study incentive in cash and accompanied 
them to a nearby store, where we asked them to purchase the 
amount of cigarette packs they would normally smoke over 
2 weeks as determined in the initial screening. We randomly 
assigned participants to receive one of nine graphic warnings. In 
2011, the US Food and Drug Administration (FDA) proposed 
these nine warnings for implementation, but the warnings were 
later challenged in court and are not currently in use. 24 At the 
time of the study, US cigarette packs also included one of four 
text-only warnings on one side of the pack; these warnings have 
been in circulation since 1985. Then, participants completed a 
baseline survey on a tablet computer while staff removed the 
package cellophane and applied the same graphic warning labels 
to the top half of the front and rear panels of participants' cigar
ette packs, in accordance with the proposed FDA requirements 
(figure 1). As applying the labels on the top half of the front 
panel sealed the flip-top box shut, staff cut through the label to 
allow the box to again open freely. Participants returned to the 
study offices to complete a follow-up computer survey 2 weeks 
later and received an additional $50 cash incentive. After com
pleting the follow-up visit survey, each participant received 
information about a local smoking cessation programme. 

Pilot study 2 
Procedures for Pilot Study 2 were similar to Pilot Study 1. After 
obtaining written informed consent, we randomly assigned par
ticipants to receive one of five graphic warnings, four of which 
were also used in Pilot Study 1. Participants visited our study 
offices at baseline and then weekly for 4 weeks, completing a 

Figure 1 Example of graphic warning label on pack. 

survey on the computer at each visit. Smokers brought 8 days' 
worth of cigarettes to the first four appointments. While partici
pants were taking the survey, we labelled their packs using the 
same procedures as in Pilot Study 1. Participants received a cash 
incentive at the end of each visit in an envelope marked 
'payment for survey completion.' Cash incentives totalled $185. 
At the final appointment, each participant received information 
about a local smoking cessation programme. Two of the 48 par
ticipants withdrew from the study. The University of North 
Carolina Institutional Review Board approved the procedures 
for both pilot studies. 

Measures 
Prior to the studies, we refined the survey instruments by con
ducting cognitive interviews with 17 adult smokers.25 Baseline 
and follow-up surveys applied measures adapted from prior 
studies, including knowledge of smoking health risks (3 items),26 

perceived likelihood of harm from smoking (2 items),27 worry 
about the harms of smoking (1 item),28 subjective norms 
(3 items),29 positive smoker prototypes (7 items),3°-32 negative 
smoker prototypes (5 items),30

-
32 self-efficacy to quit smoking 

(3 items)29 and quit intentions (3 items).33 Cronbach's a. for mul
tiitem scales was 0. 70 or higher in both studies, except for self
efficacy in Pilot Study 1 (a.=0.69). We also measured whether 
participants attempted to quit smoking (defined as not smoking 
for at least 24 h because they were trying to quit smoking) or suc
cessfully stopped smoking during the study (defined as not 
smoking for at least 7 days). 

The follow-up surveys assessed noticing the warning, whether 
people talked to others about the warning, avoidance of the 
warning, emotional reactions to the warning,3'• participant satis
faction with study procedures, the number of cigarettes smoked 
from labelled and unlabelled packs and unprompted recall of 
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the warning image. Two raters independently coded whether 
each participant correctly recalled the image in their assigned 
warning, with perfect agreement. 

Finally, in Pilot Study 1, several open-ended questions 
assessed attitudes toward the study protocol. Two raters inde
pendently coded whether open-ended responses indicated that 
smokers thought the study was giving them free cigarettes. A 
coauthor resolved all coding discrepancies. The survey instru
ments are available online: http://www.unc.edu/-ntbrewer. 

Data analysis 
We calculated descriptive stat1st1cs to summarise demographic 
information and process measures. We assessed changes between 
baseline and follow-up using paired t tests or McNemar x2 tests. 
For continuous variables with non-normal distribution (by Q-Q 
plots and Kolmogorov-Smirnov tests of normality}, we used 
Wilcoxon signed-rank tests, a non-parametric equivalent of the 
paired t test. Analyses used SPSS Statistics V.20 and Stata/IC 
V.13.1. The two Pilot Study 2 participants who withdrew from 
the study were excluded from analyses. We set test critical a 
value to 0.05 and used two-tailed tests. 

RESULTS 
Smokers' mean age was 30 years in Pilot Study 1 and 43 years 
in Pilot Study 2 (table l). Fewer than half of participants were 
white and about one-third were African-American. Most 
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smokers (69% i!} Pilot Study 1 and 59% in Pilot Study 2) were 
low-income, defined as being at or below 200% of the US 
federal poverty level. At baseline, participants in Pilot Study 1 
smoked an average of 12 cigarettes per day (SD=9) and partici
pants in Pilot Study 2 smoked an average of 11 cigarettes per 
day (SD=8). 

Exposure to labels 
Study participants reported high rates of adherence to smoking 
cigarettes only from labelled packs. Around 90% of smokers 
reported that at least three quarters of the cigarettes smoked 
during the study we-re from labelled packs (figure 2). Ninety per 
cent of smokers in Pilot ·study 1 and 93% of smokers in Pilot 
Study 2 correctly recalled the image on their assigned labels. 
At follow-up, most (93% in Pilot Study 1 and 89% in Pilot 
Study 2) smokers reported noticing the warning sometimes, 
often, or all of the time (table 2). About half of smokers tried to 
avoid thinking about the labels sometimes, often, or all the 
time. Similarly, 43% of smokers in Pilot Study 1 and 46% of 
smokers in Pilot Study 2 tried to avoid looking at the labels 
sometimes, often, or all of the time. 

Outcomes at follow-up 
About half (50% in Pilot Study 1 and 41 % in Pilot Study 2) of 
participants reported that the warnings caused them to think 
about the harmful effects of smoking somewhat, quite a bit, or 
very much. Almost all participants (97% in Pilot Study 1 and 
93% in Pilot Study 2) reported talking to someone about the 
warnings during the study. 

Changes in outcomes 
Endorsement of positive smoker prototypes decreased between 
baseline and follow-up in both studies (p<0.05, table 3). 
Likewise, quit intentions increased in both studies (p<0.05). 
Worry about the harms of smoking increased in Pilot Study 1 
(p=0.01) but not in Pilot Study 2. Knowledge and perceived 
likelihood of harm increased in Pilot Study 2 (p<0.05), but not 
in Pilot Study 1. The 2-week outcomes for Pilot Study 2 
showed the same pattern as the 4-week outcomes (data not 
shown), except for cigarettes smoked per day which dropped to 
a mean of 9.10 (SD=6.81) from 11.11 (SD=7.44) at baseline 
(p=0.02). 

The mean number of cigarettes smoked per day did not 
change between baseline and follow-up in either study. Ten per 
cent of Pilot Study 1 participants and 20% of Pilot Study 2 par
ticipants stopped smoking for at least 24 h during the study. No 
participants successfully quit smoking during Pilot Study 1. 
During Pilot Study 2, two participants had quit smoking by 
week 2 but they resumed by week 4, and one participant quit 
between weeks 2 and 4. 

Process measures 
Retention was very high in both studies (100% in Pilot Study 1 
and 96% in Pilot Study 2). Nearly all participants said that they 
would probably or definitely participate in the study again, and 
100% said they would probably or definitely recommend the 
study to a friend (figure 2). Most smokers (90% in Pilot Study 1 
and 78% in Pilot Study 2) found participating in this study to 
be easy or very easy. 

About a third (11/30) of Pilot Study 1 smokers said in exit 
interviews that they thought the study was buying them cigarettes 
as our staff had prepaid them and escorted them to the store so 
they could buy cigarettes at the baseline interview. To address 
these concerns, we asked Pilot Study 2 participants to bring an 
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Figure 2 Process evaluation 
measures for cigarette pack labelling 
proof of principle studies. 

Would participate in study again m Pilot Study 1 

Would recommend study to friend • Pilot Study2 

Found participating easy or very 
easy 

Recalled image in warning correctly 

::t75% of packs smoked had study's 
warning labels 

eight-day supply of cigarettes with them to the study visits every 
week for 4 weeks. Most participants did not find this task to be 
burdensome: 15% of participants reported that it was difficult to 
bring in 8 days' worth of cigarettes, 30% said it was neither diffi
cult nor easy, and 54% said it was easy or very easy. 

DISCUSSION 
Our proof of principle studies of placing warnings on real-world 
cigarette packages for an extended period of time suggests that 
our proposed protocol is feasible. The protocol had low attri
tion, high adherence and allowed assessment of impact over 
time. Most smokers complied with the study protocol and 
reported high levels of satisfaction with the procedures. Thus, 
this new pack carrying protocol offers the potential for both 
experimental control and greater real-world dose than expo
sures in brief lab studies. 

The original protocol (Pilot Study 1) provided a financial 
incentive immediately before the smoker purchased cigarettes 
because we were concerned that low-income smokers could not 
afford the up-front costs of buying 2 weeks' worth of cigarettes 
at one time. However, we believe that our revised protocol 
(Pilot Study 2) may pose fewer risks to smokers. In the USA, 
lower-income populations smoke at higher rates than their 

0% 20% 40% 60% 80% 100% 

higher-income counterparts,35 and, accordingly, research shows 
that most smokers do not purchase cigarettes in bulk, but rather 
by the pack.36 Losing large numbers of smokers who cannot 
afford to purchase cigarettes in bulk would, in turn, limit the 
generalisability of cigarette pack labelling studies using such a 
protocol. However, many Pilot Study 1 participants believed 
that the study gave them free cigarettes, which could potentially 
increase smoking. Studies suggest lower prices encourage cigar
ette consumption.37 Fortunately, cigarette consumption did not 
increase, while quit intentions did increase. 

Another potential concern is whether having more cigarettes 
on hand might make participants smoke more, especially if they 
are not accustomed to purchasing packs in bulk. The empirical 
impact of stockpiling cigarettes on smoking behaviour is 
unknown. Smokers can save money by purchasing cigarettes in 
bulk (eg, cartons) rather than by the pack, but many smokers 
elect to ration their purchase quantities and impose additional 
transaction costs to limit their smoking.38 39 We suggest keeping 
the length of time between study appointments at 1 week, 
which will limit the number of cigarette packs that participants 
will have on-hand at one time, thus reducing the potential risk 
that participants will smoke more. Future research should try to 
assess unintended consequences of stockpiling packs. 
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Having part1c1pants bring their own cigarettes to study 
appointments decouples cigarette purchasing from rece1vmg 
payment. Moreover, it appears that low-income smokers in our 
study were not deterred by having to purchase cigarettes in 
advance as part of the protocol as more than half of Pilot Study 
2 participants were at or below 200% of the US federal poverty 
level. It remains possible that other low income smokers were 
unable to participate in the study. 

Our findings point to a new pack labelling protocol with six 
steps: (1) schedule appointments 1 week apart; (2) determine 
daily cigarette consumption through smokers' self-report; (3) 
ask smokers to purchase and bring to the study appointments 
the amount of cigarette packs they would normally smoke 
between appointments, with an extra supply to buffer against 
cancellations and allow for greater than expected use; (4) 
during study appointments, apply labels to smokers' cigarette 
packs in-person by removing the top of the cellophane wrap
ping from the cigarette packs and applying self-adhesive labels 
with warnings directly to the packs, to prevent smokers from 
inadvertently removing the label with the wrapping; (5) provide 
study participation incentives at the end of the appointments 
and clearly communicate that the payment is for survey comple
tion to reduce the possibility that participants will believe that 
the payments equate to receiving free cigarettes; and (6) refer 
smokers to cessation services at study completion or directly 
help smokers who want to quit. Table 4 gives the rationale for 

... ·::·::· ·::·.··:···· · .. ·····::::::·::.·::::.::··::·::::··:.: .... 
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each protocol step. We implemented the six steps of this proto
col successfully in Pilot Study 2. 

Strengths of the study include establishing the feasibility of a 
new pack labelling protocol in a field study with current 
smokers, followed over time. & we studied a convenience 
sample recruited in a single location, the generalisability of our 
findings remains to be established. By labelling cigarette packs 
that smokers were currently using, we tested novel warnings 
alongside the standard US text-only warnings that we did not 
obscure. Depending on the brand, the warnings may have 
covered some of the branding or colour of the cigarette packs. 
In these cases, we may have overestimated the impact of the 
warning, as obscuring the branding may make cigarettes less 
appealing to smokers:•0 

·• 
1 We relied on self-report to measure 

protocol adherence, but the extent to which self-reported adher
ence reflects actual adherence is unknown. We tested only 
methods for labelling cigarette packs, and we are unable to 
determine the utility of this protocol for other tobacco pro
ducts. Finally, the small sample size limited statistical power to 
detect changes in psychosocial and behavioural outcomes. 

Given the compelling need for better strategies to test the effi
cacy of warnings on tobacco products, 42 

·
13 this feasible protocol 

holds promise for improving our ability to determine the utility 
of warnings on cigarette packages. Our recommended protocol 
developed through this proof of principle study mimics real
world exposure to tobacco product packaging while allowing 

Brewer NT, et al. Tab Control 2016;25: 153-159. doi:10.1136/tobaccocontrol-2014-051661 157 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 73 of 311 PageID #:  175



Research paper 

for experimental control needed in randomised trials. The 
protocol could be used to test the impact of other cigarette pack 
warning characteristics such as size and format, as well as the 
impact of modified-risk tobacco product warnings. 44 45 

Moreover, researchers can adapt the protocol to test graphic or 
text warnings for non-cigarette tobacco products. Future 
research should examine the utility of our pack labelling proto
col in randomised controlled trials. 

Rigorous evidence is required to identify the best ways to 
communicate the risks of tobacco use, de-normalise tobacco 
products and reduce the extent to which tobacco product pack
aging glamorises and promotes the deadly product inside. Our 
proof of principle studies provide a feasible strategy for testing 
warning messages that ensures high adherence, and can generate 
stronger evidence of the real-world impact of warnings on 
smoking-related outcomes. 
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Abstract 
Background Our randomized trial found that pictorial 
cigarette pack warnings elicited more quit attempts than 
text-only warnings. 
Purpose In the current study, we sought to identify psy
chological mechanisms that explain why pictorial ciga
rette pack warnings change behavior. 
Methods In 2014 and 2015, we recruited 2,149 adult 
smokers in NC and CA, USA. We randomly assigned 
smokers to receive on their cigarette packs for 4 weeks 
either a text-only warning (one of the USA's current 
warnings on the side of cigarette packs) or a pictorial 
warning ( one of the USA's proposed text warnings with 
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pictures on the top half of the front and back of ciga
rette packs). 
Results Pictorial warnings increased attention to, reac
tions to, and social interactions about cigarette pack 
warnings (all p < .05). However, pictorial warnings 
changed almost no belief or attitude measures. Mediators 
of the impact of pictorial warnings included increased 
attention, negative affect, social interactions, thinking 
about the warning and harms of smoking, and inten
tions to quit (all p < .05). Analyses also found that pic
torial warnings led to greater avoidance of the warnings, 
which was associated with more quit attempts (p < .05). 
Conclusions Pictorial warnings increased quit attempts 
by eliciting aversive reactions and by keeping the message 
vividly in smokers' minds. Contrary to predictions from 
several theories of health behavior, the warnings exerted 
little of their influence through changes in beliefs and 
attitudes and none of their influence through changes 
in risk perception. We propose the Tobacco Warnings 
Model based on these findings. 
Clinical Trial information ClinicalTrials.gov identi
fier: NCT02247908; https://clinicaltrials.gov/ct2/show/ 
NCT02247908. 

Keywords pictorial warnings • cigarettes • smoking • 
quit attempts • mediation analysis • randomized 
controlled trial 

Introduction 

Tobacco is the leading cause of preventable death world
wide, accounting for nearly 6 million deaths per year 
mostly due to cancer and cardiovascular disease [I]. 
Pictorial cigarette pack warnings are a promising solu
tion for curbing the tobacco epidemic. More than 100 
countries, with nearly 60% of the world's population, 
have policies that require pictorial warnings on cigarette 
packs [2]. A systematic review [3] and a large randomized 
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clinical trial [4] demonstrate that pictorial cigarette pack Table 1 Participant characteristics (N = 2,149) 

warnings promote cessation behavior, including quit 
n (%) 

attempts, across a wide range of samples and cultural 
contexts. Demographics 

The psychological mechanisms through which pictorial Study site 
warnings change behavior are largely unknown, although California 1,186 (55.2) 
health behavior theories and empirical models have North Carolina 963 (44.8) 
identified many possibilities [3, 5-8]. The Elaboration Age 0 
Likelihood Model [9] suggests that pictorial warnings 0 

18-24 years 323 (15.3) :E: 
could increase attention [l 0-13] and cognitive elaboration 

::I 

25-39 years 775 (36.7) 
0 
Ill 

(e.g., thinking about the warning and harms of smoking) a. 
40-54 years 642 (30.4) 

(1) 

[14-17], which should lead to persuasion (i.e., attitude 
a. -~55 years 371 (17.6) a 

change [18, 19]) and then behavior change. Expectancy 3 
value theories-including the Health Belief Model [20], Mean (SD) 39.7 (13.5) :::r = "O 

the Theory of Planned Behavior [21 ], and the Tripartite Gender V, 

:::: 
Model of Risk Perceptions [22]-suggest that pictorial Male 1,039 (48.7) Ill 

0 
Ill 

warnings could exert their effects by changing risk percep- Female 1,060 (49.7) a. 
(1) 

tions and attitudes. The Extended Parallel Process Model Transgender 34 (1.6) 3 o· 
[23] suggests that pictorial warnings may change behavior Gay, lesbian, or bisexual 368 (17.5) 0 

C 
"O 

by eliciting fear [24---27] and adaptive responding, or they Hispanic 181 (8.6) 8 
may instead elicit maladaptive coping in the form of mes- Race 3 

iii" 
sage reactance and avoidance to dispel fear [28-33]. These American Indian or Alaska Native 18 (0.9) 

CT 

i psychological mechanisms share the insight that pictorial Asian 70 (3.3) ~ 

warnings generate deeper engagement with the messages. c5· 
Black or African American 994 (47.3) 1D 

To establish which of these mechanisms has empirical ih 
Native Hawaiian or other Pacific Islander 17 (0.8) CT 

support, researchers can measure the candidate constructs !:!l. 
White 751 (35.7) al 

and use mediation analyses. Several researchers have done 2: 
this work using observational study data or non-behav- Other/multiracial 251 (I I .9) 01 

~ 
ioral outcomes [14, 34, 35]. Our study contributes by Education ;;::; 

w 
examining a comprehensive set of mediators in a single High school graduate or less 677 (31.8) ~ 
prospective, randomized clinical trial with a behavioral Some college 1,021 (47.9) 0 

I\) 
w 

endpoint. Thus, our study aimed to identify psychologi- College graduate 312 (14.6) 0) 
I\) 

cal mechanisms that explain why pictorial cigarette pack Graduate degree 121 (5.7) se 
CT 

warnings increase quit attempts. Understanding these Household income, annual 
'< 

:!:: 
mechanisms will help tobacco control programs design $0-$24,999 1,155 (54.5) 

Ill 
CT 
Ill 

better warnings and will advance a deeper understanding $25,000-$49,999 538 (25.4) 3 
Ill 

of why pictorial cigarette pack warnings change behavior. $50,000-$74,999 202 (9.5) en 

~$75,000 224 (10.6) I 
Methods C 

Low income (!>]50% of federal poverty level) ::I 
<" 

No 983 (45.9) 
(1) 

Study Design and Population ril 
Yes 1,159 (54.1) ~ 

C 

Cigarettes smoked per day, mean (SD) 8.7 (7.0) 
V, 

We used longitudinal data from a randomized clinical trial ~ 

with 2,149 adult smokers living in North Carolina and Smoking frequency 0 
::I 
0 

California. Details of the trial including study protocols, Daily 1,730 (80.5) w 
0 

questionnaire development, and participant recruitment Non-daily 418 (19.5) $l 
0 

have been previously published [4]. Other papers using Primary trial outcome at baseline CT 

~ 
this dataset have explored the frequency and content of Made quit attempt in last month 545 (26.5) I\) 

~ 
social interactions [36], reactance to warnings [37], and <D 

trajectories of pictorial warnings' impact [38], as well Study characteristics and outcomes at baseline did not differ by 
trial arm. Missing demographic data ranged from 0.7% to 2.2%. 

as attitudes toward regulation of tobacco products [39, SD = standard deviation. 
40]. From September 2014 to August 2015, we recruited 
English-speaking current smokers over the age of 18 to their own cigarettes weekly and received warnings on their 
participate in the trial (see Table 1 for participant char- packs for four weeks [4, 41]. Participants were randomly 
acteristics). Smokers brought in an eight-day supply of assigned to have one of four pictorial warnings applied to 
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Panel A. Pictorial warnings used in experiment 

WARNING: Cigarettes 
cause fatal lung disease. 

Panel B. Text-only warnings used in experiment 

SURGEON GENERAL'S WARNING: 
Smoking Causes Lung Cancer, Heart Disease, 
Emphysema, and May Complicate Pregnancy. 

SURGEON GENERAL'S WARNING: 
Quitting Smoking Now Greatly Reduces 

Serious Risks to Your Health. 

Fig. 1. Warnings used in the trial 

the top half of the front and back panels of their cigarette 
packs (Fig. 1), or one of four text-only warnings applied 
to the side of their cigarette packs placed over the current 
Surgeon General's warning, for the duration of the study. 
Randomization created arms that did not differ on key 
demographic characteristics (all p > .05) [4]. Participants 
completed two computer surveys at the first study visit (i.e., 
baseline and immediately after seeing their assigned warn
ing) and one survey at each visit thereafter. Participants 
provided written informed consent before enrollment. The 
University of North Carolina Institutional Review Board 
approved the study procedures. 

Measures 

The primary trial outcome was attempting to quit 
smoking during the study. At each of the follow-up 
visits, smokers answered the following survey ques
tion: "During the last week, did you stop smoking for 
1 day or longer because you were trying to quit smok
ing?" The survey at Week 4 follow-up also asked, "Since 
you started the study, did you stop smoking for 1 day 
or longer because you were trying to quit smoking?" We 

SURGEON GENERAL'S WARNING: 
Smoking by Pregnant Women May Result 

in Fetal Injury, Premature Birth, and 
Low Birth Weight. 

SURGEON GENERAL'S WARNING: 
Cigarette Smoke Contains 

Carbon Monoxide. 

considered participants to have made a quit attempt if 
they answered "yes" to any of the quit attempt questions. 

Surveys assessed psychological constructs from all 
stages of the Message Impact Framework to serve as 
potential mediators (see Supplementary Mate1ial 1) [8]. 
The categories of variables were attention/noticing, warning 
reactions, social interactions, attitudes and beliefs, intentions 
to quit smoking, and perceived effectiveness of the warnings 
(see Table 2 for a full list of variables and measurement time 
points). Cronbach's alpha was .70 or greater for all mul
ti-item scales, except for two reactance subscales (discount
ing and government), which were both greater than .60. 

Statistical Analysis 

Analyses used an intent-to-treat approach, including all 
participants randomized in the trial, using the last observa
tion available for missing data [42]. First, we compared trial 
arms on each potential mediator at each time point using 
t-tests. We characterized the associations using Cohen's d, 
calculated using PROC TTEST in SAS v9.4 (SAS Institute 
Inc., Cary, NC). To facilitate use of our findings in future 
meta-analyses as well as interpretation of the relative size 
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Table2 Effects of pictorial warnings on mediators (N = 2,149) Ill = ? 
Week0 Week I Week2 Week3 Week4 0-

('1) 
::,-

Mediator (# of items) d(95'X, CI) d(95%CI) d(95% CI) d(95% CI) d(95% CI) 
~ 
8 
('1) 

Attention/noticing (3) 10.02 (0.92, IO.II)* 
p. 

0.82 (0.73, 0.91)* 0.74 (0.64, 0.83)* 0.82 (0.73, 0.91)* ,..., 
N 

Warning reactions 8 
::B 

Cognitive elaboration (4) 0.44 (0.35, 0.53)* 0.38 (0.29, 0.47)* 0.38 (0.29, 0.47)* 0.38 (0.30, 0.47)* u, 
w 

Thinking about the warning message (2) 0.63 (0.54, 0. 73)* 0.56 (0.47, 0.65)* 0.56 (0.47, 0.65)* 0.55 (0.46, 0.64)* i--:> 
w 

Thinking about the harms of smoking (2) 0.14 (0.05, 0.23)* 0.11 (0.02, 0.20)* 0.10 (0.02, 0.19)* 0.12 (0.04, 0.21)* 'i" 
~ 

Negative affect (15) 0.85 (0.76, 0.94)* 0.76 (0.67, 0.84)* 0.66 (0.57, 0.75)* 0.63 (0.55, 0. 72)* 0.59 (0.51, 0.68)* w 

Anxiety (3) 0.84 (0.75, 0.93)* 0. 72 (0.63, 0.80)* 0.64 (0.56, 0. 73)* 0.60 (0.51, 0.69)* 0.56 (0.48, 0.65)* 

Disgust (3) 10.04 (0.95, 10.13)* 0.92 (0.83, 10.01)* 0.81 (0.72, 0.89)* 0.75 (0.66, 0.84)* 0.75 (0.66, 0.84)* 

Fear(3) 0. 71 (0.63, 0.80)* 0.64 (0.56, 0. 73)* 0.58 (0.50, 0.67)* 0.56 (0.48, 0.65)* 0.52 (0.44, 0.61)* 

Guilt (3) 0.59 (0.51, 0.68)* 0.56 (0.48, 0.65)* 0.50 (0.42, 0.59)* 0.50 (0.41, 0.59)* 0.46 (0.38, 0.55)* 

Sadness (3) 0.72 (0.63, 0.80)* 0.61 (0.53, 0. 70)* 0.52 (0.43, 0.60)* 0.54 (0.45, 0.62)* 0.46 (0.37, 0.54)* 

Negative cigarette pack attitudes (6) 0.49 (0.40, 0.58)* 

Perceived understandability (I) 0.10 (0.01, 0.18)* 0.10 (0.02, 0.19)* 

Reactance, brief form (3) 0.44 (0.35, 0.52)* 0.38 (0.29, 0.46)* 0.30 (0.21, 0.38)* 

Reactance, long form subscales 

Anger (3) 0.46 (0.37, 0.55)* 0.40 (0.32, 0.49)* 0.32 (0.24, 0.41)* 

Common knowledge (3) -0.25 (-0.34, -0.17)* -0.16 (-0.24, -0.07)* -0.13 (-0.22, -0.05)* 

Derogation (3) -0.10 (-0.19, -0.02)* -0.11 (-0.20, -0.03)* -0.11 (-0.19, -0.02)* 

Discounting (3) 0.32 (0.23, 0.40)* 0.25 (0.17, 0.34)* 0.22 (0.14, 0.31 )* 

Exaggeration (3) 0.29 (0.21, 0.38)* 0.23 (0.15, 0.32)* 0.20 (0.11, 0.28)* 

Government (3) 0.32 (0.24, 0.41 )* 0.25 (0.17, 0.34)* 0.20 (0.11, 0.28)* 

Manipulation (3) 0.41 (0.33, 0.50)* 0.36 (0.28, 0.45)* 0.29 (0.21, 0.38)* 

Personal attack (3) 0.37 (0.28, 0.45)* 0.33 (0.24, 0.41)* 0.31 (0.22, 0.39)* 

Self-relevance (3) 0.06 (-0.03, 0.14) 0.04 (-0.04, 0.13) 0.02 (-0.06, 0.11) 

Warning avoidance (3) 0.75 (0.65, 0.84)* 0.61 (0.51, 0.70)* 0.59 (0.50, 0.68)* 0.56 (0.47, 0.65)* 

Worry about consequences of smoking (4) 0.09 (0.00, 0.17)* 0.08 (-0.00, 0.17) 0.09 (0.00, 0.17)* 0.Q7 (-0.02, 0.15) 0.08 (-0.00, 0.17) 

Social interactions ( 3) 0.41 (0.32, 0.49)* 0.28 (0.19, 0.36)* 0.21 (0.12, 0.29)* 0.21 (0.12, 0.29)* 

Attitudes and beliefs 

Anticipated regret of quitting smoking (3) -0.08 (-0.16, 0.01) -0.05 (-0.13, 0.04) 

Anticipated regret of smoking (3) -0.11 (-0.19, -0.02)* -0.08 (-0.17, 0.00) 

Negative consequences of smoking (4) 0.00 (-0.08, 0.09) -0.Ql (-0.09, 0.08) 0.03 (-0.05, 0.12) 0.04 (-0.05, 0.12) 0.02 (-0.Q7, 0.10) 

Perceived benefits of quitting smoking (4) -0.02 (-0.10, 0.07) 0.04 (-0.05, 0.12) 0.01 (-0.08, 0.09) 0.03 (-0.05, 0.12) 

Perceived costs of quitting smoking (4) -0.07 (-0.15, 0.02) -0.02 (-0.10, 0.07) -0.02 (-0.10, 0.07) -0.01 (-0.08, 0.09) 

Perceived likelihood of harm from smoking (3) 0.04 (-0.04, 0.13) 0.03 (-0.05, 0.11) N 
w 
u, 

6 ~Ol Jaqopo £0 uo Jasn ~!SJa11,un a1e1s eweqerv Aq /6l9£l0S/l£l/£/£S/PBJ!Sqe-ap!!JB/wqe1woo·dno·o!wapeoe11:sdn4 woJJ papeo1uMoa 
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Table 2 Continued 

Mediator(# of items) 

Perceived severity of harm from smoking (3) 

Perceived threat (PL *PS) 

Perceived severity of negative consequences of quitting 
smoking (3) 

Perceived efficacy (8) 

Self-efficacy to quit smoking (5) 

Response efficacy of quitting smoking: lower risk of 
health problems (3) 

Perceived efficacy*Threat 

Response efficacy of quitting smoking: cause negative 
consequences (3) 

Smoker prototypes (8) 

Negative (4) 

Positive (4) 

Smoking reinforcement attitudes - negative (4) 

Smoking reinforcement attitudes - positive (4) 

Subjective norms of quitting smoking (4) 

Intentions 

Quit intentions (3) 

Quit stage (I) 
Perceived effectiveness of warnings (3) 

Week0 

d (95'1/c, CI) 

0.03 (-0.06, 0.11) 

0.05 (-0.03, 0.13) 

0.10 (0.01, 0.18)* 

-0,03 (-0.11, 0.06) 

0.02 (-0.07, 0.10) 

0.26 (0.18, 0.35)* 

0.15 (0.07, 0.24)* 
0.71 (0.63, 0.80)* 

Week I 

d(95'1/., CI) 

0.03 (-0.05, 0.12) 

0.05 (-0.03, 0.14) 

0.11 (0.02, 0.19)* 

-0.06 (-0.14, 0.03) 

0.01 (-0.08, 0.09) 

-0.02 (-0.10, 0.07) 

0.19 (0.10, 0.27)* 

0.13 (0.05, 0.22)* 

Week2 Week3 Week4 

d(95% CI) d(95% CI) d(95% CI) 

0.00 (-0.09, 0.08) -0.01 (-0.10, 0.07) 

0.04 (-0.05, 0.14) 0.02(-0.07, 0.11) 

0.00 (-0.09, 0.08) -0.01 (-0.09, 0.08) 

0.12 (0.03, 0.22)* 0.11 (0.02, 0.20)* 

0.10 (0.02, 0.19)* 0.12 (0.03, 0.20)* 

0.05 (-0.04, 0.13) 0.03 (-0.05, -0.12)* 

0.09 (-0.01, 0.18) 0.07 (-0.02, 0.16) 

-0,03 (-0.12, 0.05) -0.DI (-0.09, 0.08) 

0.00 (-0.09, 0.08) -0.01 (-0.09, 0.08) -0.08 (-0.16, 0.01) 

0.09 (0.01, 0.18)* 0.10 (0.01, 0.18)* 0.16 (0.08, 0.25)* 

0.11 (0.03, 0.20)* 0.11 (0.02, 0.19)* 0.09 (0.01, 0.17)* 

-0.04 (-0.120. 0.05) -0.01 (-0.09, 0.08) -0.03 (-0.12, 0.05) 

-0.01 (-0.09, 0.08) 0.00 (-0.09, 0.08) -0.02 (-0.10, 0.07) 

0.01 (-0.08, 0.09) 0.02 (-0.06, 0.11) -0.01 (-0.10, 0.07) 

0.20 (0.11, 0.28)* 0.15 (0.07, 0.24)* 0.16 (0.07, 0.24)* 

0.14 (0.05, 0.22)* 0.11 (0.03, 0.20)* 0.14 (0.05, 0.22)* 

Table reports Cohen's d, which is the difference between intervention and control, divided by the pooled standard deviation. Intent-to-treat analyses included all participants ran
domized. Sample sizes after carrying the last value forward range from 2,122 to 2,149 at Week 0, 1,821 to 2,149 at Week I, 1,908 to 2,149 at Week 2, 1,930 to 2,149 at Week 3, and 
1,997 to 2,149 at Week 4. Week 0 refers to survey at first visit, immediately after smokers saw their labeled cigarette packs. CI = confidence interval. - = not assessed. * designates an 
interaction term. Numbers in parentheses indicate the number of items in the scale. PL *PS= perceived likelihood* perceived severity. 

*p < .05 
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of the effects, we report the effect sizes (Cohen's d) for 
scales and subscales at all times we had data available. 

Second, we conducted mediation analyses to identify 
variables that could explain the association between pic
torial warnings and quit attempts (i.e., mediation). We 
characterized associations using standardized regression 
coefficients (~)- The MacKinnon approach (43) to media
tion is to (a) examine the association of trial arm to media
tor (a pathway), (b) examine the association of mediator to 
quit attempt outcome, adjusting for trial arm (b pathway), 
and (c) examine the product of the two (a*b pathway) 
(Fig. 2). Mediation exists if ~. •~b is larger or smaller than 
0. Mediation analyses used a separate structural equation 
model for each potential mediator, at the earliest observa
tion available, in Mp/us version 7.4 (Muthen & Muthen, 
Los Angeles, CA). We parceled the mediator variables in 
the model based on theoretical grounds, high correlations 
between items, and to simplify model specification [44). To 
allow use of the full sample, analyses accounted for missing 
data by employing full information maximum likelihood 
estimation available in Mp/us. Mediation analyses used 
bootstrapped 95% confidence intervals with 1,000 repeti
tions, as this approach does not assume that indirect effects 
are normally distributed [45]. All models had acceptable fit 
statistics (CFI > 0.95 and RMSEA < 0.05). 

Finally, based on our findings, we identified the most 
active variables in the Message Impact Framework to 
create a parsimonious empirical model of the process 
through which warnings exert their influence. The model 
included variables that had relatively large mediated path
ways (statistically significant and larger than .02) and that 
did not assess conceptually similar constructs (e.g., we 
did not include intentions and perceived message effect
iveness). We evaluated the model using structural equa
tion modeling, using the same methods described above. 

Results 

Attention to the warnings was greater for pictorial than 
text warnings at all four of the follow-up time points 
it was measured (median d = .82, all p < .05, Table 2). 
Pictorial warnings elicited stronger effects at all time 
points for most of the eight warning reactions meas
ures (median d = .43, most p < .05). The exceptions 
were worry, which showed differences at two of the five 
time points, the reactance self-relevance subscale, which 
showed no difference at any time point, and the common 
knowledge and derogation reactance subscales, which 

Fig. 2. Mediation model 
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were higher in the text arm. Among warning reactions, 
the largest effect size was for the disgust subscale of neg
ative affect (median d = .81, all p < .05). Pictorial warn
ings led to more social interactions about the warnings 
at all follow-up time points (median d = .25, all p < .05). 
However, pictorial warnings affected only two of the 18 
belief and attitude measures (median d = .03, few p < .05). 
Belief and attitude constructs affected in at least two time 
points were self-efficacy and positive and negative proto
types. Finally, pictorial warnings led to higher intentions 
(median d = .15, all p < .05) and perceived message effec
tiveness (d= .71,p < .05) at all time points measured. 

The two largest mediation effects were for atten
tion/noticing and thinking about the warnings (both 
~.*~b = .15, p < .05), in simple mediation analyses 
(Table 3). Other larger mediation effects were for avoid
ance, perceived effectiveness, negative affect, and nega
tive cigarette pack attitudes (~.*~b = .12, .11, .09 and .07, 
p < .05). Constructs with smaller path coefficients were 
quit intentions, self-efficacy, social interactions, worry, 
self-efficacy, and quit stage. Reactance suppressed the 
impact of pictorial warnings, although this effect was 
one of the smallest we identified (~.*~b = -.02,p < .05). 

Based on our findings, we built the Tobacco Warnings 
Model, shown in Fig. 3. The model showed acceptable 
fit: x2 (13) = 172, p < .001; RM SEA = .076 (90% CI: .066 
to .086); CFI = .934. When respecifying the model, we 
added a correlation between attention and quit inten
tions to account for the theoretical supposition that peo
ple intending to quit pay more attention to the warnings 
(Supplementary Fig. 4). The revised model showed good 
fit: x2 

[ 12) = 118, p < .001; RMS EA = .064 (90% CI: .054 
to .075); CFI = .956. All pathways in the models were 
statistically significant, (p < .05). 

Discussion 

Pictorial warnings on cigarette packs increase quit 
attempts and quitting [3, 4), but why they do so is poorly 
understood. This large gap hampers cancer and cardio
vascular disease prevention efforts that focus on smoking. 
Our large trial with U.S. smokers showed that pictorial 
warnings increased quit attempts by eliciting aversive 
reactions and by keeping the message vividly in smok
ers' minds. The warnings exerted little of their influence 
through changes in beliefs and attitudes and none of their 
influence through changes in risk perception. Given the 
emphasis in past research on these factors in eliciting 
behavior change, this pattern of findings was unexpected. 
Pictorial warnings kept the risk messages in people's minds 
without increasing perceived risk. They increased negative 
affect and anger (a part of reactance [28, 46, 47)), yet neg
ative affect motivated quit attempts even as anger had the 
opposite effects. They increased social interactions but not 
subjective norms. They increased avoidance of the warn
ing, which was associated with more quit attempts. 
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Table 3 Mediation of pictorial warnings' effect on quit attempts, single mediator analyses (N = 2,149) 

a pathway b pathway a*b pathway 

Mediator Week /3, {3b /3, */3b 

Attention/noticing .45* .32* .15* 

Warning reactions 

Cognitive elaboration .22* .37* .08* 
CJ 

Thinking about the warning message .30* .38* .12* 0 
:E ::, 

Thinking about the harms of smoking 1 .07* .27* .02* 0 
Ql 

Negative affect 0 .39* .23* .09* 0. 
ro 
0. 

Anxiety 0 .39* .20* .08* a 
Disgust 0 .46* .20* .09* 3 

::,-

Fear 0 .34* .23* .08* :::: 
-0 
<I) 

Guilt 0 .29* .22* .06* :::::: 
Ql 

Sadness 
("j 

0 .34* .21 * .07* Ql 
0. 

Negative cigarette pack attitudes 4 .24* .27* 
ro 

.07* 3 

Perceived understandability 0 .05* 
?i' 

-.05 .00 i::, 

Reactance, brief form 0 .21* -.07* -.02* -6 
8 

Reactance, long form subscales ~ 
Anger 0 .22* -.04 -.01 CT 

Common knowledge 0 -.13* -.15* .02* ~ 
;:. 

Derogation 0 -.05* -.09* .00 o' 
ro 

Discounting 0 .16* .03 .00 Q) 
CT 

Exaggeration 0 .14* .00 .00 ~ 
Government 0 .16* -.09* -.01* ~ 

01 

Manipulation 0 .20* -.07* -.01* 
w 

~ 
Personal attack 0 .18* -.01 .00 w 

"-' 
Self-relevance 0 .03 -.01 .00 oi 

0 

Warning avoidance 1 .35* .34* 
"-' 

.12* w a, 

Worry about consequences of smoking 0 .04* .24* .01* "-' 
~ 

Social interactions .20* .19* .04* CT 
'< 

Attitudes and beliefs ~ 
Ql 
CT 

Anticipated regret of quitting smoking 2 -.04 -.22* .01 Ql 

3 
Anticipated regret of smoking 2 -.05* .03 .00 

Ql 

(J) 

Negative consequences of smoking 0 .00 .03 .00 or 
~ 

Perceived benefits of quitting smoking -.01 -.02 .00 C 
::, 

Perceived costs of quitting smoking -.04 -.21* .01 
;;;· 
ro 
ci! 

Perceived likelihood of harm from smoking 2 .02 .10* .00 ~ 
Perceived severity of harm from smoking 2 .00 -.05* .00 C: 

<I) 

~ 
Perceived threat (PL *PS) 2 .02 .08* .00 0 ::, 

Perceived severity of negative consequences of quitting smoking 2 .00 -.12* .00 0 w 
Perceived efficacy 2 .06* .34* .02* 0 

Self-efficacy to quit smoking 2 .05* .37* .02* & 
CT 

Response efficacy of quitting smoking: lower risk of health problems 2 .02 .10* .00 ~ 
"-' 

Perceived efficacy*Perceived threat 2 .04 .21 * .01 ~ 
(D 

Response efficacy of quitting smoking: cause negative consequences 2 -.02 -.15* .00 

Smoker prototypes 0 .01 -.10* .00 

Negative 0 .03 .12* .00 

Positive 0 .05* .01 .00 

Smoking reinforcement attitudes-negative 0 -.01 -.15* .00 

Smoking reinforcement attitudes-positive 0 .01 -.17* .00 
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Table 3 Continued 

Mediator 

Subjective norms of quitting smoking 

Intentions 

Quit intentions 

Quit stage 
Perceived effectiveness of warnings 

Week 

0 

0 
0 

a pathway 

/3, 

-.01 

.13* 

.08* 

.34* 

239 

b pathway a*b pathway 

{3b /3, */3b 

.12* .00 

.39* .05* 

.32* .02* 

.32* .11* 

Outcome variable was having reported a quit attempt during the 4-week trial. Table reports {3, the standardized path coefficient. Analyses 
used a single mediator. Week O refers to survey at first visit, immediately after smokers saw their labeled cigarette packs. To allow use of 
the full sample, analyses accounted for missingness by employing full information maximum likelihood estimation available in Mp/us. 
* designates an interaction term. PL *PS = perceived likelihood * perceived severity. 

*p < .05 

Negative 

/ 
affect 

Warning 1-t Attention 

\ Social 
interactions 

Fig. 3. Tobacco Warnings Model 

Taken together, these findings do not conform to 
existing models of health behavior. To come to this con
clusion, we compared our findings with the predictions 
of six widely used health behavior change theories in the 
first three columns of Table 4. As additional background 
on pictorial warnings, the table also includes findings 
on the warning-to-mediator pathways (a) from our trial 
[4], a meta-analysis of experiments [8], and systematic 
reviews of the impact of warning policy change as docu
mented in observational studies [3, 5). One of the oldest 
and most widely used theories, the Health Belief Model 
[20), did not fit our findings. Support was modest at best 
for the Theory of Planned Behavior [21 ], mostly due to 
the lack of impact that the warnings had on behavio
ral attitudes, which are a central construct in the model. 
Support was modest for the Elaboration Likelihood 
Model [9]; its central pathway to persuasion through 
attitude change was not well supported but other aspects 
of the model related to gaining people's attention and 
increasing cognitive elaboration garnered some support. 
Finally, the Extended Parallel Process Model [23), which 
was specifically designed to understand fear communi
cation, had modest support. The risk predictions failed 
[8, 34, 35, 48), but the pathways through fear (and other 
negative emotions) received clear support. An important 

' 
I 

Repeated exposure In context of 
paired with behavior chemical addiction 

Thinking Intentions about i--. 1-t Quitting to quit warnings 

No role for persuasion, attitude change 
or beliefs about likelihood and severity of harm 

shortcoming of the Extended Parallel Process Model in 
this context is that warning avoidance-in the model as 
a defensive reaction-acted as a marker for motivation 
to quit, not an undermining factor. Similarly, several 
observational studies have found that avoidance does 
not hinder smoking cessation [ 31, 32) and may in fact be 
associated with more quit attempts [33). 

We make several other observations that can inform 
future theorizing and may explain the existing theories' 
limitations in accounting for pictorial warnings' effects. 
First, smoking is a special type of health behavior in 
that it involves addiction to nicotine. If smokers can
not change their behavior, they may shift their beliefs or 
attitudes to be consistent with the undesired behavior, 
and these beliefs and attitudes may change only after 
the smoker has successfully quit [49). It is worth not
ing that while smokers' attitude toward the pack was a 
mediator of quit attempts, attitudes and beliefs about the 
act of smoking were not, and our data suggest these do 
not change in response to pictorial warnings. Similarly, 
smokers routinely underestimate their health risks rela
tive to nonsmokers, and the general idea that smoking is 
a harmful behavior is familiar to many smokers [50, 51). 
It is also true that warnings typically address severity but 
not the likelihood of disease. Also, repeated exposures to 
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Table 4 Support for theories of health behavior 

Analysis of support Additional information 

Findings Findings Meta-analysis of Systematic reviews of 
from RCT from RCT experiments [8] observational studies [3, 5] 

Support for theory a*b pathway a pathway a pathway a pathway 

Theory 
Construct (measure in RCT) 0 

0 

Health Belief Model [20] No support :E 
::, 

Perceived likelihood 0 0 0 0 
0 
G) 
a. 

Perceived severity 0 0 •1 •1 Cl) 
C. 

Perceived threat (PL*PS) 0 0 
=!' 
0 
3 

Perceived benefit of quitting 0 0 =r-
::::: 

Perceived costs of quitting 0 0 
"O 

"' 
Transtheoretical Model [52] Modest support ~ 

(") 

Perceived benefits (pros of quitting) 0 0 
G) 
C. 
Cl) 

Perceived costs (cons of quitting) 0 0 3 
c'i" 

Processes of change 0 
C: 

"O 
Self efficacy • • 0 8 
Stage of change (quit stage) • • 3 

QI 
Theory of Planned Behavior [21] Modest support CT 

Attitudes (attitudes toward smoking) 0 0 • •1 ~ 
;:i. 

Subjective norms 0 0 er 
ro 

Perceived behavioral control (SE+RE) • • OSE 0> 
CT 

Intentions (quit intentions) • • • !!?. 
@ al 

Constructs added to theory No support ~ 
01 

Anticipated regret 0 0 
w 
w 

Smoker prototypes 0 
j;3 

@ w 
rv 

Behavioral willingness ui 
0 

Tripartite Model of Risk Perceptions [22] Modest support 
rv 
w a, 

Deliberative risk (perceived likelihood) 0 0 0 0 
rv 
!,e 

Affective risk (negative affect) • • • @ I CT 
'< 

Experiential risk ~ 
G) 
CT 

Elaboration Likelihood Model (9) G) 

3 
Attention/noticing Modest support • • • • G) 

U) 

Recall/recognition • @ iil" 
~ 

Perceived understandability 0 • C 
::, 

Cognitive processing • • • • ;;e· 
Cl) 

(cognitive elaboration) cil 

Attitude change 0 0 • • ~ 
C: 

Modest support "' Extended Parallel Process Model [23] ~ 

Perceived threat (PL*PS) 0 0 
0 
::, 
0 

Perceived efficacy (SE+RE) • • OSE w 
0 

Perceived threat*Perceived efficacy 0 0 ~ 
0 

Protection motivation (quit intentions) • • • @ 
CT 

~ 
Fear (negative affect) • • • @ I rv 

~ 
Defensive motivation (reactance) • • • <D 

Maladaptive changes (avoidance) 0* • • 
Analysis for support of the theory is based largely on the mediational findings from the trial (a*b pathway). O = no support for predic-
tion. @ = mixed support for prediction. •= support for prediction. - = mediator not assessed. 1 = based on only I study in the reviews. 
SE = self-efficacy. RE = response efficacy of quitting smoking to lower risk of health problems. *Path goes in the opposite direction pre-
dieted (prediction from theory: avoidance undermines effect of warnings; finding in RCT: avoidance reinforces/mediates impact of warn-
ings). PL *PS= perceived likelihood * perceived severity. 
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the warnings are paired directly with the repeated behav
ior of smoking, allowing their effects to accumulate over 
time. Thus, even if warnings do not shift risk beliefs and 
smoking attitudes, the constant presence of the warnings 
on the packs may act as a risk reminder that counteracts 
smokers' active minimization of risk, and people moti
vated to quit by the warnings may increase their atten
tion to the warnings. 

Building on our trial findings and previous work 
including the Message Impact Framework [3-5, 8], 
we propose the Tobacco Warnings Model (Fig. 3) as a 
way to advance our theoretical understanding of why 
tobacco warnings exert their effects on behavior. The 
model proposes that tobacco product warnings increase 
noticing of and attention to the message. This processing 
leads to greater negative affect including fear and more 
conversations with other people about the warnings. 
Though smokers, most of whom are addicted to nico
tine, will generally not change their risk perceptions, the 
repeated exposure to the warnings keeps the warnings on 
their mind. The next step is an increase in motivation to 
quit smoking, as evidenced by greater intentions to quit 
smoking. Finally, warnings will increase quit attempts 
and quitting. The model focuses on mediators shown 
to be important in our trial and other studies. However, 
future studies should confirm the model given the post 
hoc nature of our proposal. A strength of the model is 
its parsimony, but additional constructs such as message 
reactance, avoidance, and pack attitudes may also play 
small but important roles [33]. 

Study strengths include a large and diverse sample, a 
successful trial with respect to the primary trial outcome 
of behavior, and a large number of potential mediators. 
Study limitations include the imperfect comparison of 
existing text warnings with the novel text of the picto
rial warnings. For this reason, the trial did not have an 
adequate assessment of message recall, another potential 
mediator. The trial also did not assess knowledge, which 
may be especially relevant to policymakers, but knowl
edge is rarely a motivator of behavior change. The trial 
provided data for people's responses in the weeks after 
first exposure, but the generalizability to responses over 
the longer term remains to be established. As warnings 
wear out over time, the relative strength of the pathways 
may change. Finally, as this trial was in a country with 
text-only warnings currently on cigarette packs, the gen
eralizability of the findings will need to be established for 
countries that have already adopted pictorial warnings. 

Future studies should examine whether warnings 
designed to target the Tobacco Warnings Model's five 
core constructs (attention, negative affect, social inter
actions, thinking about the warnings, and motivation) 
are more effective than those targeting other potential 
mediators. Pictorial cigarette warning studies have yet to 
examine some additional relevant constructs, including 
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experiential perceived risk (e.g., feeling concerned about 
harms of smoking) [22]. Studies could also examine the 
value of the Tobacco Warnings Model in other can
cer prevention contexts. The model may be helpful for 
understanding the impact of warnings on other tobacco 
products such as e-cigarettes, cigarillos, and hookah, 
and warnings to reduce other behaviors that contribute 
to obesity such as consumption of sugar-sweetened bev
erages and unhealthy snack foods. 

Supplementary Material 

Supplementary material is available at Annals of 
Behavioral Medicine online. 
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ABSTRACT 
The U.S. Family Smoking Prevention and Tobacco Control Act (Tobacco Control Act) of 2009 paved the 
way for the Food and Drug Administration (FDA) to propose nine different graphic warning labels 
(GWLs) intended for prominent placement on the front and back of cigarette packs and on cigarette 
advertisements. Those GWLs were adjudicated as unconstitutional on the ground that they unnecessa
rily infringed tobacco companies' free speech without sufficiently advancing the government's public 
health interests. This study examines whether less extensive alternatives to the original full-color GWLs, 
including black-and-white GWLs and text-only options, have similar or divergent effects on visual 
attention, negative affect, and health risk beliefs. We used a mobile media research lab to conduct a 
randomized experiment with two populations residing in socioeconomically disadvantaged commu
nities: biochemically confirmed adult smokers (N = 313) and middle school youth (N = 340). Results 
indicate that full-color GWLs capture attention for longer than black-and-white GWLs among both youth 
and adult smokers. Among adults, packages with GWLs (in either color or black-and-white) engendered 
more negative affect than those with text-only labels, while text-only produced greater negative affect 
than the packages with brand imagery only. Among youth, GWLs and text-only labels produced 
comparable levels of negative affect, albeit more so than brand imagery. We thus offer mixed findings 
related to the claim that a less extensive alternative could satisfy the government's compelling public 
health interest to reduce cigarette smoking rates. 

The 2009 U.S. Family Smoking Prevention and Tobacco Control 
Act (Tobacco Control Act) sought to inform Americans of the 
health risks of smoking, prevent uptake of cigarette smoking in 
youth, and lower smoking rates among adults. The Act paved the 

- way for the Food and Drug Administration (FDA) to propose 
nine different GWLs intended for prominent placement on the 
front and back of cigarette packs and on cigarette advertise
ments. Major tobacco companies (TCs) took to court several 
concerns about the proposed graphic warning labels, arguing 
that the labels were both too extensive and ineffective in raising 
awareness of health risks associated with smoking. After a federal 
appeals court ruled in favor of these TCs, the FDA decided 
against pursuing further review in the Supreme Court, opting 
instead to revisit the content of the labels. To date, the FDA has 
not yet proposed new warnings. 

Using eye-tracking technology and self-reported reactions to 
cigarette packs with varied warning labels, this study examines 
the TCs claim that a less extensive regulation, such as a warning 
with black-and-white (B&W) image or featuring only text, could 
satisfy the government's public health interest of reducing smok
ing rates. We focus on two populations from disadvantaged 
socioeconomic settings: biochemically confirmed adult smokers 

and middle school youth. Smoking rates are higher among those 
living below the poverty level (26%) compared to those at or 
above it (14%; Centers for Disease Control and Prevention, 
2016). In addition, 3,200 people try their first cigarette each 
day, and 9 of 10 people who become regular smokers try their 
first cigarette by age 18 (US Department of Health and Human 
Services (USDHHS), 2012). These populations share dispropor
tionate burdens of tobacco use and are underrepresented in 
tobacco research. 

Legal precedent and competing arguments 

The U.S. Congress delegated regulatory authority over tobacco 
products to the FDA when it enacted the Tobacco Control Act in 
2009 (H.R. 1256). The Tobacco Control Act specified that the FDA 
"shall issue regulations that require color graphics depicting the 
negative health consequences of smoking" (H.R. 1256, Division A, 
Title 2, Sec. 20l(d)), specifying that the warnings would be in full 
color and cover the top 50% of both sides of cigarette boxes. 

In 2011, the FDA released a set of nine warnings, following the 
presentation of draft warnings and a period of public comment. 
Major TCs immediately objected to the new warnings, arguing the 
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warnings extensively infringed on their right to market a legal 
product, specifically taking issue with the presence of a full-color 
image on the warning (in RJ. Reynolds Tobacco Company et al. 
vs. United States Food and Drug Administration, 2011). Drawing 
on the Central Hudson test (Central Hudson Gas & Electric Corp. 
vs. Public Service Commission, 1980), TCs argued that any warn
ing requirement should be no more extensive than necessary to 
achieve the government's interest, implying that the proposed 
warnings were too extensive. 

In 2012, the TCs won the case in the trial and appeals courts, 
and the U.S. government decided to reassess the labels rather than 
seek further legal review in the Supreme Court. The FDA remains 
under pressure to release new labels. In October 2016, the 
American Academy of Pediatrics and seven other medical and 
public health groups filed suit against the FDA, claiming that the 
number of smokers in the United States could have been reduced 
by millions in the time the FDA has taken to review the labels 
(Jenco, 2016). This underscores the need for communication 
researchers, policy analysts, and legal scholars to provide addi
tional insights about the content and effectiveness of various 
warning label options that might satisfy the compelling govern
ment interest test while maintaining free speech protections. That 
test requires the government to show that a challenged regulation 
is the least restrictive means of achieving a compelling interest. 

TCs focus their arguments on whether the labels increase 
knowledge by informing people of smoking's health risks. 
They claim the government lacks a compelling interest in 
informing people of health risks associated with smoking, 
because people already know that smoking is harmful. 
Therefore, new warning labels will fail to change knowledge 
of smoking risks (R.J. Reynolds Tobacco Company et al., vs. 
United States Food and Drug Administration, 2011, 
Document 18, p. 23). TCs further argue that people already 
overestimate the risks associated with smoking (Schneider, 
Gadinger, & Fischer, 2012) and that graphic warning labels 
are a government-imposed "emotionally charged anti-smok
ing message" (R.J. Reynolds Tobacco Company et al. vs. 
United States Food and Drug Administration, 2011, doc 18, 
p. 14). 

Communication theory and smoking behaviors 

The message impact framework (Noar et al., 2016b) provides a 
lens for understanding the factors contributing to warning label 
effects. Our study examines whether variations in the use of color 
and graphic imagery influence key predictors of smoking beha
vior, including (1) visual attention, (2) negative emotional reac
tions, (3) health risk beliefs, and (4) quit intentions (among adult 
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smokers) or smoking susceptibility (among youth). We focus 
particular attention on the role of negative emotional reactions 
in this process. 

The idea that GWLs are nothing more than a government
imposed "emotionally charged message" runs against much of 
what has been discovered in the fields of communication, 
marketing, and psychology. Decades of research has tested 
the effectiveness of arguments and peripheral cues in shaping 
the persuasiveness of strategic messages (O'Keefe, 2002) as 
well as the important role of emotion in information proces
sing (Slovic, Finucane, Peters, & MacGregor, 2004). Side by 
side with factual text claims, many of the format elements at 
issue (e.g., size, color, and placement) function as cues to 
encourage attention to messages and feature emotional 
appeals (e.g., fear, guilt) to aid in deeper processing and 
motivation (Evans et al., 2015; Peters, Lipkus, & Diefenbach, 
2006). To this end, some legal scholars agree that emotion and 
reason are connected processes and that therefore emotionally 
evocative messages are not inherently problematic for the U.S. 
government to compel, as long as the messages are not mis
leading or erroneous (Corbin, 2014; Tushnet, 2014). TCs also 
rely on cues and emotional appeals in their own marketing 
and packaging, understandably so because human beings rely 
on cues in the environment to sift through a bombardment of 
stimuli to determine what is appealing, status-enhancing, 
important, useful, or threatening (Slovic et al., 2004). Once a 
stimulus is attended to, emotion is a key component of infor
mation processing, memory, and decision making. 

Evidence of cigarette package warning label effectiveness 

Scientific consensus is building that improved warnings on the U. 
S. cigarette packs will likely function as intended. In two systematic 
reviews of dozens of studies, the authors concluded that strength
ened warnings (i.e., improved text, implemented graphic warn
ings, or enhanced graphic warnings relative to weaker versions) 
increased several key variables that are the foundations of future 
behavioral change: attention to the warnings, recall of their key 
messages, negative affect, perceived effectiveness, knowledge 
about smoking, increased quit attempts, and decreased smoking 
prevalence (Noar et al., 2016a, 2016b). Brewer et al. (2016) recently 
reported results from a randomized clinical trial in which research
ers added, each week, either (a) a pictorial warning label to the top 
half of the cigarette pack, or (b) the existing Surgeon General's 
warning label to the side of each cigarette pack. Smokers exposed 
to pictorial warnings had a 6% increase in quit attempts over those 
exposed to the text-only warning ( 40% vs. 34%). Pictorial warnings 
appeared to work by increasing warning-related thoughts, 
thoughts about smoking harms, and negative emotions. 

Combined, the meta-analyses and controlled field trial 
make a compelling argument that graphic warning labels 
can increase quit-related knowledge, emotions, intentions, 
and behavior among adult smokers. It is yet unclear, however, 
whether less restrictive versions of these labels may have 
comparable effects, whether these effects transfer to youth, 
or whether smokers from socioeconomically disadvantaged 
communities respond differently to such warnings. 
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Graphic warnings and socioeconomic status 

As noted above, rates of cigarette smoking in the United 
States vary by socioeconomic status. Although smoking rates 
have declined in the past several decades (Centers for Disease 
Control and Prevention, 2016), the rate of decline has not 
been evenly distributed. Only 7% of Americans with a college 
degree smoked in 2015, versus 24% of those without a high 
school diploma and 34% of those with a graduate equivalency 
diploma (GED) (Centers for Disease Control and Prevention, 
2016). 

Previous research suggests that graphic, novel, and emo
tional cues in warning messages about cigarette smoking may 
be particularly important for those with less education and at 
lower income levels, because they grab attention, are more 
memorable, are easier to process, stimulate more discussion, 
and are harder to ignore than textual arguments (Durkin, 
Brennan, & Wakefield, 2012; Ramanadan, Nagler, McLoud, 
Kohler, & Viswanath, 2017; Thrasher et al., 2012). Studies 
have yet to test, with a socioeconomically disadvantaged 
population, whether warnings with full-color images are 
more effective than black and white images and, similarly, 
whether an equally prominent text-only warning could pro
mote similar levels of visual attention and negative affect as a 
warning with an image. 

Graphic warnings and youth 

Although cigarette smoking is declining among adolescents, 
an estimated 1 in 20 youth between the ages of 12-17 have 
smoked a cigarette in the last 30 days. Nearly half of adult 
smokers became regular, daily smokers before age 18 
(USDHHS; 2012). Despite being a primary target of tobacco 
control efforts, youth have been featured far less frequently 
than adults in GWL research. Indeed, a review of observa
tional studies found only 12% focused solely on youth or 
adolescents (Noar et al., 2016b). Still, the available evidence 
suggests that GWLs may be effective at reducing positive 
smoking beliefs and susceptibility to smoking among youth. 

Early studies found that the existing Surgeon General's 
warning did not convey specific health concerns to youth, 
who were unable to accurately recall textual warnings in 
general (Fischer, Krugman, Fletcher, Fox, & Rojas, 1993). 
More recent studies show that the depth of processing for 
text-only labels is low (Moodie, MacKintosh, & Hammond, 
2010). Cues such as graphic images can attract attention and 
evoke emotional reactions in youth who are otherwise unable 
or unmotivated to process health messages (Keys, Morant, & 
Stroman, 2009). Teens spend more time looking at pictorial 
warnings than text-only warnings (Peterson, Thomsen, 
Lindsay, & John, 2010), and gaze duration predicts recall for 
pictorial warnings but not text-only warnings. Youth perceive 
pictorial warnings on cigarette packs as more effective than 
text-only warnings (Vardavas, Connolly, Karamanolis, & 
Kafatos, 2009), particularly when they contain graphic disease 
depictions (Hammond et al., 2012). 

Several studies have looked at reactions to the proposed FDA 
warnings. One found that youth perceive full-color (FC) versions 
of these warnings as more effective than those in B&W 

(Hammond, Reid, Driezen, & Boudreau, 2013). Another study 
concluded that the proposed FDA warnings elicit strong negative 
emotions and cognition among both youth and adult smokers 
(Nonnemaker, Choiniere, Farrelly, Kamyab, & Davis, 2015). A 
third, brain imaging study found evidence that viewing the pro
posed warnings lowered smoking cravings among adolescent 
smokers (Do & Galvan, 2014). None of these studies, however, 
have systematically compared the effects of graphic FC, graphic 
B&W, text-only labels of similar size conveying the exact same 
verbal content or the long-standing Surgeon General's Warnings 
(SGWs) on visual attention, negative affect, and health risk beliefs, 
or whether these effects manifest themselves among youth from 
socioeconomically disadvantaged communities, one of the pri
mary goals of the current paper. 

Methods 

Because the U.S. government may not compel more speech than 
necessary to achieve its interests-here, the interest in public 
health-our studies compare how exposure to less extensive alter
natives to the full-color graphic warnings proposed by the FDA 
influences specific outcomes proposed in the message impact 
framework. With these considerations, we offer two randomized 
experiments with two different, socioeconomically disadvantaged 
populations named as key considerations in the Tobacco Control 
Act: adult smokers and middle-school youth. We manipulate 
features of the messages that TC's argued compelled speech 
beyond the point of public health benefits, particularly the use of 
a full-color image in addition to new text, holding the size (50% of 
the package) and placement of the warning (the top half) constant 
to avoid confounding the impact of warning label content features 
with size). The Institutional Review Board (IRB) of the authors' 
institution approved all study protocols and procedures. 

Recruitment procedures and study participants 

Adults 
Adult participants (N = 313) resided in both rural and urban areas 
of the Northeastern United States. We identified low SES com
munities by a combination of analysis of median annual house
hold income census data with attention to areas under $35K, 
contact with site-specific organizations that served low-SES com
munities, discussions with local representatives, and in-person site 
scouting. We visited each site only once, unless it was a large 
urban area, in which case up to three different parts of a given city 
served as data collection sites. 

We first secured permits and necessary security in each com
munity and, when possible, formed partnerships that met 
University IRB protocols. On data collection dates for adults, we 
arrived in city and town centers or at a host organization's location 
with a fully functional mobile laboratory (the size of a small RV) 
equipped with five private experimental workstations. We placed 
signage around the lab, indicating that adults who were regular 
smokers could participate in the study for $20 cash. If we had a 
host, that host would let their clientele know about our presence 
via Facebook, fliers, and word of mouth. Data collection most 
often occurred between 9am and 6pm. After obtaining informed 
consent, we confirmed participants as regular smokers through 
one of two biochemical validation procedures: (a) a CoVita 
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carbon monoxide detection breath test requiring at least 7 ppm (a 
result indicating regular smoking) or, in a handful of people with 
self-proclaimed breathing problems, (b) an Alere saliva test indi
cating a positive rating for the presence of cotinine (a nicotine 
metabolite). We only allowed qualifying participants to continue. 

The adult sample identified as 64% male, 10% Hispanic, 
and 38% as non-White (n = 83 Black; n = 38 one or more 
non-White, non-Black categories). A majority (73%} had a 
total yearly household income of <$20,000/year, 67% reported 
their highest level of formal education being a high school 
diploma or less, 71 % reported having utilized government 
food voucher services, and 59% reported being food insecure. 

Youth 
Youth participants (N = 340) were middle school students 
living in both rural and urban communities in the north
eastern United States. We first identified communities via 
census data and contacts with partner organizations. We 
then reviewed publicly available data on the percentage of 
students who qualified for the federal free or reduced lunch 
program for low-income families. We completed district-level 
approval and permissions processes as required, and then 
approached qualifying schools (those with between 40% and 
100% of students receiving free or reduced-price lunch) for 
permission to conduct the study with 6th to 8th grade stu
dents during school hours. Participating schools sent parents 
!RB-approved, opt-out consent forms in the weeks before we 
conducted the study, and each participant signed an assent 
form immediately before taking the study. Middle school 
students were not required to be smokers to participate. 

Half (50%} of the youth respondents who provided informa
tion about gender identified as female, 44% as male, 3% "preferred 
not to answer," and another 3% did not respond. Participants had 
a median age of 12.6 (SD= 1.0; range 11-14). The majority (63%} 
identified as non-Hispanic White, 21 % Black or African 
American, 12% Hispanic or Latino, 3% Native American, 2% 
Asian, and 13% another race or ethnicity. More than half (53%} 
reported living with a smoker, and 8% had tried at least a puff of a 
cigarette. 

Study procedures 

We assigned all participants a unique identifying number that 
contained details on their random assignment to one of five 
experimental conditions. We then escorted the participant 
into a private study station housed in the mobile laboratory 
and seated them for the study. Each station featured 
TobiiStudio eyetracking software and Tobii LCD monitors 
to unobtrusively collect data on the screen location of parti
cipants' eye gaze, as well as an iPad with the Qualtrics-based 
post-test questionnaire. Before viewing the stimuli for their 
randomized condition, each participant completed a nine
point, eye-tracking calibration process. Research assistants 
read the study instructions to participants, while those 
instructions were also visible on the screen. Participants com
pleted all calibration tasks and viewed the images assigned to 
their condition while seated approximately two feet from the 
computer monitor. 
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Immediately after viewing the stimuli according to their 
assigned condition, we handed respondents an iPad to answer 
a series of closed-ended questions gauging emotional and 
cognitive reactions on a Qualtrics survey application. The 
average participant completed the study in 25 min, not 
including wait time. We paid each adult participant $20 cash 
upon study completion. For youth, we offered two incentive 
options to accommodate district policies and requests: $10 gift 
cards for students or a $10 per-student payment to the school 
to support student initiatives. The study took, on average, 
15-20 min to complete, and students rarely had to wait to 
begin the study. We debriefed all participants about the ratio
nale for the study. 

Design and stimuli 

As noted above, we randomly assigned participants to one of 
five conditions in which all participants viewed images of 
cigarette boxes depicting (1) FDA graphic full-color warnings 
(graphic FC), (2) FDA graphic black-and-white warnings 
(graphic B&W), (3) new FDA text-only warnings, (4) SGW 
text-only, or (5) brand-only control (see Figure 1). Each 
participant viewed a set of nine images of cigarette boxes, 
randomly ordered, consistent with their condition. The 
images appeared one at a time, automatically advancing 
after 10 s each, for 90 s of total screen time. An "X" appeared 
on the screen in one of nine possible locations in between 
images to reset the participant's gaze. The images depicted the 
front of cigarette boxes for the three most popular brands 
(Marlboro, Camel, and Newport) and for all conditions 
(except the brand-only control) featured a warning label 
placed prominently on the top 50% of the pack. Each brand 
appeared three times in the rotation of nine warnings; we 
rotated brands across warnings to prevent order effects and 
so that no one warning was consistently associated with any 
one brand. The graphic FC and graphic B&W conditions 
featured verbatim text and images from the FDA's nine warn
ing labels proposed in 2011 with two exceptions. First, we 
modified the font on some labels to enable us to keep the font 
size and type consistent across conditions. Second, we omitted 
the 1-800-QUIT-NOW quit line number that was a part of the 
original FDA labels but was a source of controversy in litiga
tion (R.J. Reynolds Tobacco Company et al. vs United States 
Food and Drug Administration, 2011). The new FDA text
only condition featured the same text from the graphic con
ditions but with the image removed and the text centered on a 
black background for aesthetic appeal. The SGW text-only 
condition rotated verbatim text (also on a black background) 
from the four warnings that are currently mandated on all 
cigarette boxes in the United States. 

Dependent variables: eye tracking measures 

Visual attention: gaze duration 
We captured visual attention to specific areas of interest (AOis) 
on the cigarette packs with eye-tracking technology. We used 
the Tobii T60XL 24" monitor (1920 x 1200 native resolution) 
with built in eye-trackers connected to computers with 
TobiiStudio 3.4.4 eye tracking software installed. We seated 
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Figure 1. Experimental stimuli in each of the five conditions. Note: We rotated the order and warning/brand combination of brands within conditions. 

participants such that cigarette pack images were at a viewing 
distance of approximately 64 cm, decisions meant to replicate 
the angle and distance of holding a pack at arms-length. We 
instructed participants to keep their eyes on the screen for all 
images. We focused our analysis on the duration of fixation in 
three different AOis (measured in seconds summed across all 
nine images): (a) brand logo (on the bottom 50% of the pack for 
noncontrol participants; the entire image for brand-only con
trol participants), (b) warning (the top 50% of the pack for 
noncontrol), and (c) graphic pictorial images (for the condi
tions featuring images, graphic FC and graphic B&W). 

Dependent variables: self-reported measures 

After viewing the stimuli, participants completed a post-test ques
tionnaire assessing self-reported affective and cognitive responses 
to the images. We randomized all measures within blocks and all 
blocks within the questionnaire except for emotional reactions, 
which we assessed first, and demographics, which we assessed last. 
We adapted all youth items from previous measures ( described 
below) for potential low-literacy youth (targeting a 4th grade 
reading level). 

Negative affect 
We gauged emotional reactions immediately after viewing the 
stimuli using a set of eight items adapted from the Positive and 
Negative Affect Schedule (PANAS) (Watson & Clark, 1999). 
Participants responded to the prompt, "After looking at the pic
tures of cigarette packs, I felt. .. " [afraid, angry, annoyed, sad, 
disturbed, grossed-out, scared, and guilty] (randomly ordered). 
Response choices ran from 1 = not at all to 5 = extremely. 
Emotion items were highly correlated (average adult r = .69, aver
age youth r = .51) and a single-factor, confirmatory factor model 
had acceptable fit (adults, CFI = 0.99, SMRR = 0.03; youth, 
Confirmatory Fit Index (CFI) = 0.96, Standardized root mean 
squared residual (SRMR) = 0.04), allowing us to treat negative 
affect as a unitary construct. We therefore averaged the items into 
a single scale (adults: a= .91, M = 2.12, SD= 1.00; youth: a= .84, 
M = 2.23, SD= .91). 

Old risk beliefs, adults 
We assessed health risk beliefs associated with both the old 
SGWs and the new FDA-proposed warnings using measures 
adapted from the Population Assessment of Tobacco and 
Health (PATH) survey (Hyland et al., 2016). We measured 
four items deemed "old risk beliefs" because their content 
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(explicit or implied) has been a part of SGW content for 
decades. We worded these items as follows: "Based on what 
you know or believe, does smoking cigarettes cause ... [babies 
to be born with low birth weight from the mother smoking 
during pregnancy, heart disease in smokers, lung cancer in 
smokers, and lung disease, such as emphysema, in smokers]? 
We offered participants the response choices of Yes, No, and 
Not sure. We calculated an old risk belief index by first 
dichotomizing responses indicating Yes = 1 versus any other 
response = O, and then totaling the number of "yes" responses 
across the four items (range 0-4, M = 3.61, SD = 0.91). 

Old risk beliefs, youth 
We measured four items among youth (adapted from PATH, 
Hyland et al., 2016), asking, "Do you believe cigarette smoking is 
related to ... [ cancer, lung disease, and heart disease, and problems 
in babies whose moms smoke]? Response choices ranged from 
1 = definitely not to 4 = definitely yes. We calculated the old risk 
belief index by dichotomizing responses indicating definitely 
yes = 1 versus other responses = 0 and totaling the number of 
"definitely yes" responses across the four items (range = 0-4, 
M = 3.1, SD= 1.4). 

New risk beliefs, adults 
In addition, we assessed the health risk beliefs associated specifi
cally with the new FDA-proposed labels that were not explicit or 
implied in any of the existing Surgeon General's Warning labels 
(also adapted from PATH, Hyland et al., 2016). Items for adults 
included: "Based on what you know or believe, does smoking 
cigarettes cause ... [children to have breathing problems from sec
ondhand smoke, lung disease in nonsmokers from secondhand 
smoke, stroke in smokers, and mouth cancer in smokers]. The 
response choices were Yes, No, and Not sure. We calculated a 
new health risk belief index by adding the number of responses 
for which respondents answered "yes" across the four items 
(range = 0-4, M = 3.32, SD = 1.04). 

New risk beliefs, youth 
We measured five items among youth (adapted from PATH, 
Hyland et al., 2016), for three of them asking, "do you believe 
cigarette smoking is related to ... [health problems in non-smokers, 
stroke, and hole in the throat], as well as two related items posed as 
questions: Can smoking cigarettes kill you?, and Are cigarettes very 
addictive? Response choices ranged from 1 = definitely not to 
4 = definitely yes. We again calculated a new health risk belief 
index by adding the number of responses for which respondents 
answered "definitely yes" across the five items (range = 0-5, 
M = 3.81, SD= 1.18). 

Intentions to quit, adults 
We measured quit intentions with three items adapted from 
the National Adult Tobacco Survey (Centers for Disease 
Control and Prevention, 2015):Do you want to quit smoking 
cigarettes for good? [Yes/No]; Do you have a time frame in 
mind for quitting? [Yes/No], and do you plan to quit smoking 
cigarettes for good ... (In the next 7 days, In the next 30 days, In 
the next 6 months, In the next year, More than 1 year from 
now)? We created a dichotomous measure with planning to 
quit smoking in the next 6 months or earlier coded as "l" 

HEALTH COMMUNICATION 9 311 

(22%) and not planning to quit, not having a time frame in 
mind, or planning to quit smoking in >6 months coded as "O." 

Susceptibility to smoke, youth 
We gauged middle-school youth's susceptibility to smoking 
using following five items, adapted from validated instru
ments developed by Pierce, Choi, Gilpin, Farkas, and Merritt 
(1996) and Jackson (1998): Do you think that ... you will 
smoke a cigarette soon?, you will smoke a cigarette in the 
next year?, you will be smoking cigarettes in high school?, in 
the future you might try a cigarette?, And if one of your best 
friends offered you a cigarette would you smoke it? Response 
choices ranged from 1 = definitely not to 4 = definitely yes. We 
considered youth who answered anything other than "defi
nitely not" to any question as susceptible to smoking. This 
process deemed 42% of the sample as susceptible. 

Control variables and analytic approach 

Adults 
We measured a variety of factors known to predict quit 
intentions, including levels of nicotine dependence using the 
Fagerstrom Test for Nicotine Dependence (Fagerstrom, 2012), 
and past quit attempts (in the past 12 months; Table 1). We 
assessed the impact of various warning label conditions on 
key dependent variables (DVs) using two methods: examining 
overlap of 95% confidence intervals between conditions 
(Table 2) and using multivariable models (ordinary least 
squares (OLS) or logistic regression, depending on the DV's 
level of measurement) to test for differences from the graphic 
FC condition while accounting for potential nonrandom 
assignment of demographics and risk factors (Table 3). 

Table 1. Respondent demographics. 

Means (SD) or N's (valid %) 

Study 1-Adults Study 2-Youth 

Age M = 39.95 (13.27) M = 12.57 (1.01) 
Gender 

Male 198 (64.3%) 150 (45.3%) 
Female 108 (35%) 171 (51.7%) 
Prefer not to say 2 (0.6%) 10 (3%) 

Hispanic 30 (9.8%) 41 (12.1%) 
Race 

White 217 (69.3%) 216 (63.5%) 
Black 83 (26.5%) 72 (21.2%) 
Other 38 (12.1%) 59 (17.4%) 

Smoking variables 
Nicotine dependence (range 0-10) M = 5.39 (2.34) 
Tried to quit in past 12 months 169 (54.5%) 
Live with a smoker 181 (53.2%) 
Tried a cigarette 28 (8.2%) 

Respondent is colorblind 33 (10.7%) 24 (7.1%) 
Income (Total yearly household) 

$0-$9,999 135 (44.4%) 
$10,000-$19,999 88 (28.9%) 
$20,000+ 81 (26.6%) 

Education 
High school graduate 190 (61.7%) 
College graduate 26 (8.4%) 

Benefits program recipient 
Emergency food 184 (59.7%) 
WIC 52 (16.9%) 
SNAP 220 (71.4%) 

Note. N = 313 for adults. N = 340 for youth. Percentages are based on the 
number of respondents with non-missing data for that variable. 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 93 of 311 PageID #:  195



312 9 S. BYRNE ET AL. 

Table 2. Means and confidence intervals of dependent variables by condition. 

Adults 

Old 
Fixation on Brand Fixation on Warning Fixation on Image Negative Affect New Risk Beliefs Risk Beliefs Intention to Quit n= 

Graphic FC 14.1 46.0 25.2 2.68 3.54 3.59 .21 61 
[11.7-16.5) [ 41.7-50.4) [22.3-28.2) [2.41-2.94) [3.31-3.77) [3.36-3.82) [.11-.31) 

Graphic B&W 16.1 38.0 19.1 2.49 3.47 3.78 .20 64 
[12.4-19.9) [33.5-42.6) [16.5-21.7) [2.26-2.72) [3.24-3.70) [3.58-3.98) (.10-.30) 

New FDA Text Only 17.9 40.5 2.01 3.26 3.60 .21 62 
[14.6-21.2) [35.4-45.7) [1.74-2.27) [2.96-3.55) [3.37-3.82) [.11-.31) 

SGW Text Only 22.9 33.6 1.89 3.20 3.59 .25 64 
[18.7-27.2) [29.0-38.1] [1.68-2.1 OJ [2.96-3.45] [3.39-3.80) [.14-.36) 

Brand Only 53.9 1.54 3.15 3.47 .24 62 
[48.0-59.8) [1.36-1.72) [2.84-3.45) [3.18-3.75) [.14-.34) 

Youth 

Graphic FC 16.9 42.6 25.0 2.25 3.93 3.00 .43 69 
[14.9-18.9) [39.4-45.7) [22.8-27.1) [2.04-2.47) [3.64-4.21 I [2.65-3.35) [.31-.55) 

Graphic B&W 15.6 38.9 21.0 2.37 3.91 3.24 .41 68 
[13.4-17.7) [34.7-43.1) [18.3-23.7) [2.14-2.60) [3.61-4.21) [2.91-3.57) [.29-.53) 

New FDA Text Only 18.2 36.6 2.36 4.05 3.25 .38 65 
[15.5-20.9) [32.9-40.4) [2.12-2.61) [3.79-4.30) [2.95-3.57] [.26-.50] 

SGW Text Only 17.4 38.1 2.37 3.67 3.25 .42 67 
[15.4-19.5) [34.7-41.5] [2.14-2.60) [3.39-3.95) [2.94-3.57) [.30-.54] 

Brand Only 53.3 1.82 3.56 2.96 .44 71 
[49.0-57.5] [1.66-1.98) [3.26-3.86) [2.60-3.31] [.32-.56] 

Note: Cells report the total fixation duration in seconds across all nine packs. FC = Full color; B&W = Black and white; FDA = Food and Drug Administration; 
SGW = Surgeon General's warning. 

Youth 
In addition, we measured several known predictors of smok
ing susceptibility, including previous smoking behavior (Have 
you ever tried smoking a cigarette, even one or two puffs? 8% 
answered "yes"), sensation seeking (using three items of a 
scale adapted for youth by Jensen, Weaver, Ivie, & Imboden, 
2011; a = .78, M = 2.04, SD= .78), and whether anyone living 
in their home smoked cigarettes (53%; measure adapted from 
Centers for Disease Control and Prevention, 2014; see 
Table 1). As with adults, we assessed the impact of various 
warning label conditions on key DV s by examining overlap of 
95% Cis between conditions (Table 2) and using multivariable 
models (OLS or logistic regression, depending on the DV's 
level of measurement) to test for differences from the graphic 
FC condition while accounting for potential nonrandom 
assignment of demographics and risk factors (Table 4). 

Results 

Visual attention 

Adults 
Results from the first three columns in Tables 2 and 4 indicate 
that participants dwelled on the brand/logo area of the packs 
(bottom 50%) for more time in the SGW text condition than 
for any other condition with FDA text (FDA text only, gra
phic FC, and graphic B&W). Respondents viewing graphic FC 
warnings spent more time looking at the warning (top 50%) 
than those viewing graphic B&W or SGW text-only. In addi
tion, participants looked at the image AOI (text excluded) 
longer if it was in color than if it was in black and white. 

Youth 
The results from the first three columns in Tables 2 and 4 indicate 
that there were no differences by warning condition ( excluding the 

brand-only control group) on visual attention to the brand/logo 
area of the packs (bottom 50%). Youth viewing graphic FC warn
ings spent more time looking at the warning (top 50%) than those 
viewing new FDA text-only. Youth also looked longer at the 
graphic part of the image (not the text) if it was in FC than if it 
wasinB&W. 

Negative affect 

Adults 
Respondents exposed to graphic warning labels (in FC or 
B&W) reported greater negative affect than those exposed to 
either text-only condition or the brand-only control (Tables 2 
and 3). Respondents exposed to text-only labels (new FDA or 
SGW) also reported more negative affect than respondents 
exposed to the brand-only condition (Table 2). 

Youth 
Respondents exposed to any warning label (graphic or text
only) reported greater negative affect than those exposed to 
the brand-only control (Tables 2 and 5). 

Health risk beliefs, intentions to quit and smoking 
susceptibility 

There were no significant differences (p < .05) between any of 
the randomized conditions in levels of risk beliefs (old or new) 
quit intentions, or smoking susceptibility (Tables 2, 3 and 5). 

Discussion 

Summary of findings 

This study compared how exposure to less extensive alterna
tives to the full-color graphic warnings proposed by the FDA 
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Table 3. Regression models predicting visual fixation, negative affect, risk beliefs, and intention to quit (adults). 

Fixation Fixation Fixation Intention 
on Brand on Warning on Image Negative Affect Old Risk Beliefs New Risk Beliefs to Quit 

Condition (vs. GFC) 
Graphic B&W 1.15 (3.15) -7.37 (3.60)* -6.78 (2.26)** -.17 (.17) .29 (.17) -.01 (.20) -.17 (.51) 
New FDA text only 2.81 (3.04) -5.11 (3.48) -.62 (.17)*** .02 (.17) -.24 (.19) -.01 (.48) 
SGW text only 9.17 (3.07)** -11.19 (3.50)** -.81 (.17)*** .05 (.17) -.29 (.19) .38 (.47) 
Brand only 39.39 (3.07)" -1.14 (.17)*** -.08 (.17) -.33 (.19) .17 (.47) 

Covariates 
Age -.17 (.08)* -.06 (.10) -.08 (.09) .01 (.00) .00 (.00) -.00 (.01) .01 (.01) 
Male (vs. female) 1.81 (2.12) 1.01 (2.74) 1.88 (2.49) -.32 (.12)** .07 (.12) -.10 (.13) .09 (.34) 

-19.3 (4e5
) Other gender (vs. female) -3.03 (16.87) -8.62 (19.30) 9.85 (12.22) -1.66 (.93) -3.59 (.93)*••· -1.90 (1.07) 

Hispanic .27 (3.42) .43 (4.41) -6.86 (4.62) .46 (.19)* -.34 (.19) -.24 (.22) -.07 (.51) 
Black -.71 (2.28) 3.06 (3.03) -2.00 (2.68) .37 (.13)** -.19 (.13) -.27 (.14) .44 (.34) 
Other, non-White race 1.61 (3.14) 9.45 (4.34)* 4.90 (3.64) -.34 (.17)* .15 (.17) -.01 (.20) .17 (.46) 
$10K-$19K (vs. <$101() 3.43 (2.40) 3.85 (3.16) 2.45 (2.78) .06 (.13) .04 (.13) -.08 (.15) .54 (.36) 
$20K+ (vs. < $1 OK) -.27 (2.80) -2.81 (3.67) 1.43 (3.50) -.02 (.15) -.01 (.15) .01 (.18) -.14 (.44) 
High school (vs. no HS) .91 (2.13) -1.16 (2.74) .40 (2.38) .04 (.12) .03 (.12) .00 (.14) .37 (.34) 
College (vs. no college) 1.78 (3.70) -2.81 (4.77) .39 (4.77) .00 (.19) -.01 (.20) .24 (.23) .49 (.48) 
Nicotine dependence -.13 (.44) .16 (.56) .08 (.49) .00 (.02) -.03 (.02) -.03 (.03) -.01 (.07) 
Previous quit attempt -1.41 (2.01) .33 (2.58) 1.99 (2.36) .19 (.11) .02 (.11) .12(.13) 1.05 (.33)** 
Emergency food -.76 (2.54) -4.89 (3.36) 2.81 (3.24) -.05 (.14) .09 (.14) .16 (.16) -.31 (.39) 
WIC recipient -2.67 (2.76) 4.28 (3.47) .17 (2.91) .12 (.15) .10 (.15) .19 (.17) .53 (.40) 
SNAP recipient -2.06 (2.66) -3.13 (3.35) .87 (2.88) .13 (.15) .05 (.15) .39 (.17)* .12 (.42) 
Colorblind 2.84 (3.16) -3.59 (4.15) 1.45 (3.87) .19 (.18) .11 (.17) .19 (.20) -.26 (.52) 

Constant 19.13 (5.90)*** 50.24 (7.53)*** 25.96 (6.80)*** 2.67 (.32)*** 3.56 (.32)*** 3.75 (.37)*** -.91 (.91) 
Adjusted R2 .44 .04 -.01 .20 .04 .05 
N 294 231 113 299 299 299 299 

Note. Cells present unstandardized regression coefficients and standard errors. All models were ordinary least squares (OLS) regressions except for the model 
predicting susceptibility to smoke, which was a logistic regression model. " denotes that the control condition had no nonbrand area of interest (AOI) and was thus 
highly significant (p < .001). *p s .05, ••p s .01, ***p s .001. • This coefficient should be interpreted with caution, because very few respondents (n = 2) identified 
as other gender. GFC = Graphic full color; B&W = Black and white; FDA = Food and Drug Administration; SGW = Surgeon General's warning. 

influences key variables proposed in the message impact fra
mework. We observed some consistent patterns as well as 
differences across the two studies. 

First, we find that graphic FC images hold visual attention. Both 
adult smokers and youth assigned to view FC graphic warnings 
spent more time looking at the graphic image (i.e., diseased lungs) 
than those who saw the same image in B&W. Adult smokers also 
looked at the overall warning for a longer period of time when 
assigned to graphic FC warnings compared to graphic B&W or 
SGW text-only versions, while youth looked at the graphic FC 
warnings longer than the FDA text-only warning. Differences in 
visual attention between graphic FC and other conditions, for both 
populations, were nonsignificant but similar in magnitude and 
always longest in the graphic FC conditions. We thus conclude 
that the overall pattern for both populations is consistent with the 
conclusion that graphic FC warnings gamer the most attention, 
possibly owing to a combination of attracting viewers to the 
images and processing the new text. 

Second, we find that warnings elicit negative affect. 
Among adult smokers, exposure to GWLs (in this case, 
both graphic FC and graphic B&W) produced greater nega
tive affect than both text-only warning conditions and con
trol. Whether these GWLs were in FC or B&W did not 
matter. Among middle-school youth, the pattern was quite 
different: exposure to any set of warning labels increased 
negative affect in participants compared to the control 
packs without warnings. Given that TCs argued that the U. 
S. government labels imposed emotionally charged message 
without any new health information, one key finding is that 
while warnings with images are highly associated with nega
tive emotion for adults, the new labels do not necessarily 
generate any more emotion for youth than simply putting 
the SGW s warning on the front of the box. 

Third, across both youth and adult smokers, those who 
viewed graphic FC warning labels did not report a significant 
increase in old or new risk beliefs, intentions to quit (among 
adult smokers), or susceptibility to smoke (among youth) com
pared to those assigned to other label conditions. All indices of 
risk beliefs were very high (suggesting the potential for ceiling 
effects), and we did not design our randomized experiments to 
have sufficient statistical power to detect effects on quit inten
tions or smoking susceptibility of the magnitude typically found 
in clinical trials or observational studies (e.g., Brewer et al., 
2016; Noar et al., 20166). The message impact framework 
(Noar et al., 2016a, 20166) also suggests that these downstream 
effects are likely mediated by affective responses to warning 
labels. Thus, it is unreasonable to expect to observe direct effects 
on quit intentions or smoking susceptibility in response to a 
single session featuring 90 s of exposure. We did run a series of 
subsequent analyses in which we predicted (a) quit intentions as 
a function of all variables included in Table 3 (excluding the 
warning label conditions but adding negative affect to the 
model) and (b) smoking susceptibility as a function of all vari
ables included in Table 4 (again excluding the warning label 
conditions but adding negative affect to the model). These 
analyses showed that the negative affect was a robust predictor 
of quit intentions among adult smokers (B = 0.30, odds 
ratio = 1.36, p = 0.04) and both new risk beliefs (standardized 
beta = 0.24, p < 0.001) and old risk beliefs (standardized 
beta= 0.23, p < 0.001) among youth. These results echo strong 
and consistent evidence from previous studies ( e.g., Byrne et al., 
2015; Brewer et al., 2016; Evans et al., 2015; Noar et al., 20166) 
supporting the assertion that negative affect is likely to translate 
into favorable, downstream effects on quit intentions among 
smokers and health risk perceptions among (largely nonsmok
ing) youth. 
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Table 4. Regression models predicting visual fixation, negative affect, risk beliefs, and susceptibility to smoke (youth). 

Fixation Fixation Fixation New Risk Susceptible 
on Brand on Warning on Image Negative Affect Old Risk Beliefs Beliefs to Smoke 

Condition (vs. GFC) 
Graphic B&W -2.17 (2.04) -4.23 (2.67) -4.01 (1.93)* .10 (.16) .35 (.24) .14 (.21) -.09 (.40) 
New FDA text only 1.25 (2.08) -6.04 (2.73)* .02 (.16) .28 (.25) .16 (.21) .14(.41) 
SGW text only .so (2.02) -5.07 (2.65) .04 (.16) .28 (.24) -.23 (.20) .13 (.41) 
Brand only 36.02 (2.01 )A -.47 (.16)** .06 (.24) -.28 (.20) .12 (.39) 

Covariates 
Age -.13 (.672) .35 (.99) -.11 (1.00) -.06 (.OS) .12 (.08) .16 (.07)* -.16 (.13) 
Male (vs. female) -.85 (1.324) -3.88 (1.95)* 1.32 (1.93) -.09 (.10) .23 (.16) .13 (.13) -.11 (.26) 
Other gender (vs. female) -2.90 (3.67) 5.16 (5.34) 2.79 (4.88) -.14 (.29) .39 (.45) .51 (.38) -2.28 (1.10)*" 
Hispanic -3.57 (2.75) 6.63 (4.09) -3.30 (4.47) -.42 (.22)* .27 (.33) .14 (.28) .36 (.54) 
Black -3.28 (1.89) -.71 (2.84) -.05 (2.94) -.05 (.14) .07 (.22) .15 (.18) .42 (.35) 
Other, non-White race -2.12 (1.74) -2.27 (2.56) .08 (2.59) .05 (.13) .10 (.21) .16 (.17) .23 (.34) 
Previous smoking -3.19 (2.39) -.48 (3.30) .38 (3.21) -.09 (.19) .50 (.29) .35 (.25) 2.02 (.60)*** 
Smoking environment -.16 (1.32) .29 (1.94) - 1 .89 (2.02) .06 (.10) -.23 (.16) -.26 (.13)* .85 (.26)*** 
Sensation seeking .56 (.86) .50 (1.27) -.33 (1.28) -.12 (.07) -.05 (.10) .00 (.09) .89 (.18)*** 
Colorblind 1.24 (2.52) 4.87 (3.58) 1.95 (3.35) -.12 (.19) .35 (.30) .35 (.25) -.20 (.SO) 

Constant 19.48 (8.39)* 38.39(12.37)*** 27.09 (12.66)* 3.33 (.64)*** 1.43 (.97) 1.85 (.81)* -.85 (1.59) 
Adjusted R2 .64 .01 -.02 .05 .01 .04 
N 303 240 123 324 329 328 329 

Note. Cells present unstandardized regression coefficients and standard errors. All models were ordinary least squares (OLS) regressions except for the model 
predicting susceptibility to smoke, which was a logistic regression model. " denotes that the control condition had no nonbrand area of interest (AOI) and was thus 
highly significant (p < .001), *p s; .05, ••p s; .01, •••p s; .001. • This coefficient should be interpreted with caution, because very few respondents (n = 10) identified 
as other gender. GFC = Graphic full color; B&W = Black and white; FDA = Food and Drug Administration; SGW = Surgeon General's warning. 

Study implications 

hat said, we conducted 
these studies among two populations that one would expect to be 
very difficult to influence-adult smokers from highly disadvan
taged socioeconomic backgrounds (who experience immense bar
riers to quitting) and middle-school youth at high risk of future 
smoking uptake (owing to high rates ofliving with smokers and 
similarly economically disadvantaged backgrounds). We thus con
clude that the current study does not rule out the possibility that 
graphic FC warnings offer incremental benefits over less extensive 
alternatives, as is evidenced by a large international research base 
demonstrating that pictorial warnings result in intended effects 
over time. It is therefore plausible that the incremental benefits 
observed here may scale up toward a larger impact at the popula
tion level. 

Limitations and future research 

As noted above, it is important to consider that the exposure in this 
study takes place over 90 s. If FC warning labels are implemented 
in the United States, the levels and durations of exposure will be 
considerably longer and more frequent. We cannot speak the 

effects of repeated exposure to attention-grabbing, graphic FC 
warning labels. These studies reported here also rely on self
reported measures to gauge both emotional reactions and health 
risk beliefs, suggesting that future studies examine the effects of 
these label manipulations on behavioral outcomes measured over 
a longer period of time. In addition, we used brand imagery from 
three specific TCs in an effort to assess visual attention to warning 
labels versus branded content. However, our study did not include 
a variety of other brands that smokers may use regularly. 

We did not examine the aspects of all of the legal chal
lenges to the Tobacco Control Act. Particularly, the FDA has 
the authority to place GWLs on ads for cigarettes. Cigarette 
ads often market their product by depicting attractive, social 
youth engaged in cool activities. On the one hand, these visual 
depictions of benefits of smoking might distract from the 
warnings, but one could easily argue the opposite might be 
true. If warnings on ads distract from elements compelling 
youth to take up smoking, the warnings could provide a 
public health benefit. 

Conclusion 

This study offers new evidence on the relative importance of 
graphic full color, graphic black and white, and text-only 
cigarette warning labels in shaping visual attention, negative 
affect, and health risk beliefs. The results reveal that graphic 
full-color images held visual attention for a longer duration 
than less restrictive alternatives. Graphic images (whether in 
full color or in black and white) also produced higher levels of 
negative affect among adult smokers, but graphic images did 
not outperform text-only warnings of similar magnitude 
among at-risk but largely nonsmoking, middle-school youth. 
Findings raise important new questions about the optimal 
design of GWLs to increase cessation among adult smokers 
and increase understanding of the health risks of smoking 
among youth from socioecomically disadvantaged 
backgrounds. 
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Three studies provide empirical, social scientific tests of alternatives to the originally proposed 
U.S. Food and Drug Administration (FDA) cigarette package warning labels on health risk 
beliefs, perceived fear, and effectiveness. Our research addresses questions at the root of the 
legal disputes surrounding FDA regulation of cigarette package warning labels. Specifically, 
we describe results from three studies that investigate the mediating role of health beliefs and 
perceived fear in shaping message effectiveness and intentions to quit. The first study featured 
nonsmoking young adults, while the second and third studies sampled adult daily smokers. 
Each study was a randomized experiment with five warning-label image conditions: full
color graphic warning labels, black-and-white graphic warning labels, warning text (no graphic 
image), Surgeon General's warning labels, and no warning. Results consistently indicate that 
graphic warning labels (in both color and black-and-white) promote increased perceptions of 
fear, which in tum are associated with greater (perceived and actual) effectiveness. We con
clude with a discussion of the results, highlighting implications, public policy considerations, 
and suggestions for future research. 

Tobacco usage, primarily cigarette smoking, is responsi
ble for almost half a million preventable deaths in the 
United States each year and contributes significantly to the 
high rates of other long-term health concerns including 
several cancers, emphysema, and heart disease (Food and 
Drug Administration [FDA], 2012). The need to curtail and 
prevent tobacco usage has been acknowledged as a major 
U.S. public health concern, and a number of different pol
icy regulations are in place to address this issue (Family 
Smoking Prevention and Tobacco Control Act, 2009). For 
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example, smoking is no longer permitted in workplaces, 
including bars and restaurants, in 36 states (Americans for 
Nonsmokers' Rights, 2012); cigarette packages are taxed at a 
higher rate than other products (Centers for Disease Control 
and Prevention, 2012); and sale of tobacco is restricted to 
adults over age 18 years (Campaign for Tobacco-Free Kids, 
2012). One of these regulations requires that health warning 
labels appear on cigarette packages (Cigarette Labeling and 
Advertising Act, 1965). 

In 2009, the Family Smoking Prevention and Tobacco 
Control Act, 2009 (Family Smoking Act) granted authority 
to the U.S. Food and Drug Administration (FDA) to imple
ment graphic warning labels on cigarette packages in the 
United States. Not surprisingly, tobacco companies opposed 
these graphic warning labels, claiming that the messages 
"unjustifiably and unduly burden [their] commercial speech 
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[and] unconstitutionally compel [them] to disseminate 
the Government's anti-tobacco message" (R.J. Reynolds 
Tobacco Company, et al., v. United States Food and Drug 
Administration, et al., 2011, p. 11). The case worked its way 
through the courts and a court of appeals held that the par
ticular graphic warning labels proposed by the FDA violated 
the First Amendment, while still upholding the provision of 
the act that provided the FDA authority to develop and adopt 
graphic warning labels (Holder, 2013). The U.S. government 
decided not to pursue an appeal to the Supreme Court of 
the United States at this time, opting instead to rework the 
content of the warning labels. 

Reaction to the FDA's decision not to pursue the appeal 
to the Supreme Court has emphasized the need for social 
scientific research on the effectiveness of alternatives to the 
originally proposed graphic warning labels (Holder, 2013). 
There is a long history of using social science research to 
support legal and policy decisions, and this trend is con
tinuing to grow as the courts are willing to consider social 
scientific findings in their rulings (Caplan, Morrison, & 
Stambaugh, 1975; Cook, King, & Laitin, 2010; King, 2011; 
Monahan & Walker, 2010; Morgan & Pullin, 2010).1 

Drawing upon communication theory and the claims 
made in the recent legal dispute, this article offers social 
scientific tests of alternatives to the originally proposed 
FDA full-color graphic warning labels. We aim to provide 
information relevant to the FDA's efforts to rework the 
labels. 

CIGARETTE WARNING-LABEL EFFECTIVENESS 

Cigarette warning labels have been included on packages 
sold in the United States since the Cigarette Labeling 
and Advertising Act of 1965. However, sales continued to 
increase following the initial adoption of warning labels 
(Give!, 2007). These original text-based warnings have been 
revised twice, once to include reference to the Surgeon 
General and, most recently, in the mid 1980s to include four 
rotating text-based warnings mentioning specific health con
sequences, such as "Surgeon General's Warning: Smoking 
Causes Lung Cancer, Heart Disease, Emphysema, and 
May Complicate Pregnancy" (Comprehensive Smoking 

1In Daubert v. Merrell Dow Pharmaceuticals, Inc (1993), the Supreme 
Court first set out a series of standards for the use of research in legal 
cases. For example, the Court must not simply rely upon the evidence of 
experts, but it has a more direct obligation to evaluate the evidence and 
determine its suitability (Monahan & Walker, 20 I 0). That said, the use of 
social scientific evidence within the legal system and policy domains is not 
without challenges. Mertz (2011) notes that legal practitioners do not always 
value the lack of certainty associated with scientific results or are, at times, 
assuming the findings suggest more certainty than they do. In other words, 
the courts seek deterministic causal evidence, while much scientific evi
dence provides results supporting probabilistic causal claims (Langleben & 
Moriarty, 2012). From the perspective of health policy, it is important to rec
ognize the diversity of disciplinary perspectives and to consider the types of 
questions social science research can best answer (Gilson et al., 201 I). 

Education Act, 1984). However, researchers and public 
health officials have expressed concern that the current text
based U.S. warning labels are largely symbolic and not 
effective in actually lowering smoking rates (Givel, 2007). 

Currently, 168 countries around the world have signed 
the World Health Organization Framework Convention 
on Tobacco Control (WHO FCTC) treaty, which sets 
forth a comprehensive tobacco control policy that includes 
standards for pictorial warning labels (World Health 
Organization, 2013). The United States has signed, but not 
yet ratified, the WHO FCTC. Research has argued that 
warning labels with graphic representations are more effec
tive than text-only labels without graphics (Give!, 2007; 
Hammond, 2011; Hammond, Fong, McNeill, Borland, & 
Cummings, 2006; Thrasher et al., 2012). Research has indi
cated that in comparison to text-based warnings, pictorial 
warning labels make smokers likely to think about the 
health risks of smoking (Bansal-Travers, Hammond, Smith, 
& Cummings, 2011 ), endorse health risks (Hammond, 2011; 
Hammond et al., 2006), perceive the warnings as more effec
tive (O'Hegarty et al., 2006), notice the warnings (White, 
Webster, & Wakefield, 2008), have increased perceptions 
of harm (McCool, Webb, Cameron, & Hoek, 2012), and 
indicate greater severity of risk due to smoking (Schneider, 
Gadinger, & Fischer, 2012). While this body of research is 
promising, it is important to note that many of these studies 
have featured a correlational design, and some of the effec
tiveness measures may be related to other tobacco cessation 
initiatives, such as increased taxes, that took place concur
rently (Azagba & Sharaf, 2013; Hammond, 2011; Peters 
et al., 2007). Overall, research indicates that in many coun
tries outside the United States graphic warning labels are a 
promising strategy for discouraging tobacco use. 

THE CASE HISTORY AND LEGAL PRECEDENT 

In June 2009, U.S. President Barack Obama signed the 
Family Smoking Prevention and Tobacco Control Act, 
2009 (H.R. 1256). This law provides the Food and Drug 
Administration (FDA) with the authority to regulate tobacco 
products, including implementing graphic health warning 
labels on cigarette packages. Specifically, the ruling states 
that the "secretary shall issue regulations that require color 
graphics depicting the negative health consequences of 
smoking to accompany the [new warning] label statements" 
[H.R. 1256, Division A, Title 2, Sec. 20l(d)]. The ruling 
explains that the warning labels would appear on the top 
50% of both sides of cigarette packages, with text in at least 
17-point font and color graphic representations of health 
consequences. 2 

2 Following approval of the Family Smoking Act, several cigarette com
panies filed suit, in Commonwealth Brands Inc., et al v. United States 
of America, et al., in Kentucky Western District Court, claiming that the 
warning label requirements in the Family Smoking Act violate their First 
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In June 2011, the FDA publicly released nine approved 
graphic warning labels, each featuring a full-color graphic 
image and corresponding text statement associated with 
cigarette usage. The labels were selected after compari
son tests indicated they would be more effective than other 
designs (Nonnemaker et al., 2010). Eight of the labels focus 
on health consequences associated with smoking, includ
ing death, disease, and complications with pregnancy and 
delivery. One label depicts rewards associated with quitting 
smoking and features a healthy-looking man proud to have 
quit. Major tobacco companies immediately filed suit in R.J. 
Reynolds Tobacco Company, et al., v. United States Food and 
Drug Administration, et al. Tobacco companies objected to 
the format of the proposed FDA warnings labels, especially 
the full-color, graphic images prominently displayed on both 
sides of the box, as a violation of their rights to commercial 
speech in marketing a legal product. Tobacco company docu
ments indicate cigarette packages are an essential component 
of their marketing strategy (Wakefield, Morley, Horan, & 
Cummings, 2002). The specific factors at issue were that the 
proposed warning labels include a graphic image, appear in 
color, and are featured in a prominent position on the top half 
of the box. 

The tobacco companies highlighted a number of key 
legal cases in support of their claim (Ibanez v. Florida 
Department of Business and Professional Regulation, 1994; 
Entertainment Software Association v. Blagojevich, 2006). 
At issue in all of these cases is the doctrine on commercial 
speech established in the landmark ruling Central Hudson 
Gas & Electric Corp. v. Public Service Commission (1980). 
The Central Hudson case established a four-factor test for 
the constitutional protection of commercial speech, noting 
the product or service must be lawful and truthful (factor 1), 
and a regulation that restricts commercial speech must relate 
to (factor 2) and advance a substantial government interest 
(factor 3), and not be more extensive than necessary (factor 
4) (Hoefges & Sanchez, 2000; Shectman, 2011).3 In other 
words, the regulation should be the least extensive neces
sary to achieve the government interest. In recent years, the 
courts have afforded the same commercial speech protection 
for so-called "vice products," such as tobacco and liquor, as 
they have for other products (Hoefges & Sanchez, 2000). 
Ultimately, a federal appeals court ruled on R.J. Reynolds 
Tobacco Company, et al., v. United States Food and Drug 
Administration in favor of the tobacco companies.4 Instead 

Amendment rights and are therefore unconstitutional. While the District 
Court declared two provisions of the act unconstitutional, it upheld most 
of the provisions, including the new warning label requirements. 

3 Several Supreme Court justices have questioned the usefulness of the 
Central Hudson test. For example, in the 44 Liquormart Inc. v. Rhode 
Island (1996) case, Justice Thomas advocated that the government should 
not restrict truthful commercial speech about lawful products and services 
(Waters, I 997). 

4Circuit Judge Judith W. Rogers dissented with the court's decision and 
argued that 'Zauderer v. Office of Disciplinary Counsel, 1985 provided a bet
ter standard than Central Hudson (Holder, March 15, 2013). The Zauderer 

of appealing the decision to the Supreme Court, the U.S. 
government decided to revisit the labels. 

LEGAL RATIONALE 

As noted earlier, most of the decisions using Central Hudson 
have been based on (1) whether or not the policy is more 
extensive than necessary and (2) whether it advances a sub
stantial government interest. Therefore, while the FDA is 
revisiting the graphic warning labels, it must consider alter
natives that both meet the compelling government interest 
and are not more extensive than necessary to achieve the 
intended effect. We now review these two concepts and how 
they relate to the issue at hand. 

Least Extensive Means 

One factor at issue is whether full-color graphic warning 
labels are more extensive than is necessary to achieve the 
compelling government interest. From a legal perspective, it 
is important to test alternatives based on less extensive regu
lations in order to determine whether the various parameters 
are necessary to fulfill the compelling government interest. 
The government has the obligation to use the least exten
sive means to further its public health interest. In their legal 
arguments, the tobacco companies take issue with a number 
of specific message elements, such as the use of color, the 
use of the graphic image, and the placement of the warning 
label. In other words, under the Central Hudson framework, 
it would not be enough for the selected warning labels to be 
effective. The government may also need to show, in future 
litigation, that this effect cannot be achieved through a less 
extensive regulation. As the FDA is currently reworking the 
warning labels, it is important to test elements that were dis
puted in the original lawsuit as these issues are likely to 
reemerge after the new labels are presented. 

Compelling Government Interest 

The second factor at issue is that the warning labels must 
fulfill a compelling government interest. The FDA claimed 
the full-color graphic warning labels "more effectively con
vey the extraordinary, undisputed health risks created by 
the use of [cigarettes]" (R.J. Reynolds Tobacco Company, 
et al., v. United States Food and Drug Administration, et al., 
2011, document 18, p. 3). It claimed that the warnings more 
"effectively convey the negative health consequences of 
smoking" than the current Surgeon General's warning labels 
(R.J. Reynolds Tobacco Company, et al., v. United States 
Food and Drug Administration, et al., 20 I I, document 18, 
p. 23). 

standard would require the government to show only that the labels are "rea
sonably related to its stated and substantial interest in effectively conveying 
this information to consumers" (Holder, March 15, 2013). 
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However, the government and the tobacco companies 
have differing conceptualizations of this government inter
est. The larger goal of the FDA is to "have a significant 
public health impact by decreasing the number of smok
ers, resulting in lives saved, increased life expectancy, and 
lower medical costs" (FDA, 2013). The FDA argues that the 
full-color graphic warning labels are necessary in order to 
achieve this government interest. Their claim is that "the new 
warnings serve as a reminder of the negative health conse
quences of smoking every time somebody picks up a pack of 
cigarettes or views a cigarette advertisement" (FDA, 2013, 
emphasis added). Therefore, the FDA recognizes that smok
ers may understand the health risks of smoking cigarettes, 
but reminders may be necessary to curtail use. 

Tobacco companies have interpreted the compelling gov
ernment interest primarily as increasing knowledge of health 
risk beliefs in their legal arguments in opposition to the 
FDA graphic warning labels. They argue that the public 
is already aware of the health risks of smoking cigarettes. 
Major tobacco companies maintain that the FDA full
color graphic warning labels will not have a "material 
impact on consumers' understanding of smoking risks." 
(R.J. Reynolds Tobacco Company, et al., v. United States 
Food and Drug Administration, et al., 2011, document 
18, p. 23). Furthermore, they claim that people overes
timate the risks associated with smoking cigarettes, and 
therefore the proposed packages may not be contributing 
to increasing accurate beliefs regarding the health conse
quences of smoking (Schneider et al., 2012). Therefore, a 
key debate in the legal discussion is whether the FDA warn
ing labels must communicate a more accurate understanding 
or, alternatively, provide a reminder of health risks already 
known. 

One claim made by the tobacco companies is that the 
graphic warning labels amount to the government requir
ing an "emotionally charged anti-smoking message" (R.J. 
Reynolds Tobacco Company, et al., v. United States Food 
and Drug Administration, et al., 2011, document 18, p. 14). 
In other words, they claim that the warning labels cre
ate a negative emotional response, rather than accurate 
health risk beliefs. The Canadian pictorial warning labels 
have been found to produce a more negative emotional 
reaction to smoking-related cues (Peters et al., 2007). 
These arguments raise the question of whether or not 
cigarette warning labels need to generate fear in order to be 
effective. 

THEORY ON THE ROLE OF FEAR IN HEALTH 
MESSAGING 

Strategic messages that generate fear aim to get the atten
tion of those at risk and to motivate the individual to make 
a behavioral change in an effort to reduce the fear (Y zer, 
Southwell, & Stephenson, 2013). Communication theory 
further suggests that risk beliefs and fear are intertwined. 

For example, the Extended Parallel Process Model (EPPM) 
conceptualizes fear as a product of two risk-related beliefs: 
threat susceptibility and threat severity (Witte, 1992, 1994). 

If tobacco companies are correct in their claim that the 
public already knows the health risks of smoking cigarettes, 
one way to generate a behavioral change may be through 
motivation to alleviate feelings of fear resulting from being 
reminded of the susceptibility and severity of smoking's 
negative health consequences. In other words, the picto
rial depictions of graphic warning labels could highlight 
or remind the public about the consequences of smoking 
cigarettes that they already know, generating feelings of 
fear, which may in tum be a necessary factor in message 
effectiveness. 

In light of the legal and theoretical rationales highlighted 
in the preceding, we offer four research questions (RQs) 
to guide the design, analysis, and interpretation of study 
results: 

RQl: Are label alternatives, based on less extensive reg
ulations, less effective than the full-color graphic 
warning labels? 

RQ2: Is there a label alternative, based on a less extensive 
regulation, that is similarly effective to the full-color 
graphic warning label? 

RQ3: Do alternatives, based on less extensive regulations, 
generate lower levels of fear and health risk beliefs? 

RQ4: Do health risk beliefs and/or fear mediate the rela
tionship between exposure to the warning label alter
natives (at varying levels of regulatory action) and 
effectiveness? 
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STUDY 1 METHOD 

Participants 

One hundred and seventy-one students at a large, 
Northeastern university completed study I in exchange for 
extra credit. Thirty-six participants who reported smok
ing cigarettes, including one daily smoker and 35 who 
reported smoking occasionally or when they drink, were 
removed from analysis since smokers are the focus of stud
ies 2 and 3. Therefore, the sample in Study I consists of 
135 nonsmoking young adults. They were recruited during 
the 2011-2012 academic year through an online, university
operated research pool, and provided consent through an 
institutional review board (IRB)-approved form. Participants 
ranged in age from 18 to 33 years (M = 20.15; SD= 1.95); 
44 were male and 91 were female. 

Procedure 

All participants completed an online pretest, responding to 
questions about their current smoking behavior. Twenty-four 
hours later, we sent participants a link to the main study. 
We randomly assigned participants to view one of five con
ditions. We first gave all participants a set of on-screen 
instructions before viewing on-screen images of 9 different 
cigarette package fronts, one at a time, for IO seconds each. 
There were between 26 and 29 participants in each randomly 
assigned condition. 

We manipulated photos of cigarette package fronts 
according to each participant's assigned condition ( described 
in the following). We placed the labels on the top half 
of market-leading cigarette brand package fronts (including 
Marlboro, Marlboro Light, Newport, and Camel; the pairings 
themselves were not rotated). Therefore, each participant 
saw each brand more than once in the nine-label rotation. 

Following the presentation of stimuli, participants com
pleted the dependent measures described below. Participants 
were then fully debriefed. 

Warning Label Manipulation 

The term warning text refers to the nine text statements put 
forth in the Family Smoking Act and utilized in the originally 
proposed FDA warning labels. The term graphic images 
refers to the photos and illustrations that accompanied the 
originally proposed FDA warning text, and the term graphic 
warning labels refers to the entire proposed warnings (text 
and image, when combined). To test our hypotheses, we 
developed five conditions (see Figure I). 

Condition I-Full-color graphic warning labels. 
Participants in Condition I viewed all nine of the originally 
proposed FDA graphic warning labels. These labels feature 
graphic images, cover 50% of the cigarette package size, 
and appear in full color. For the most part, the graphic 
images portray negative consequences of smoking, such as 

diseased lungs, rotten teeth and lip cancer, and tracheostomy 
hole. Most of the warning text statements paired with these 
images point out health risks associated with smoking 
cigarettes, such as cigarettes cause fatal lung disease, 
cigarettes cause cancer, and cigarettes are addictive. 

Condition 2-Black-and-white graphic warning labels. 
Participants in Condition 2 also viewed all nine originally 
proposed FDA graphic warning labels, but the FDA images 
appeared in black and white instead of full color. 

Condition 3-Warning text (no graphic image). 
Participants in Condition 3 viewed all 9 of the origi
nally proposed FDA warning text statements. In other 
words, the accompanying graphic image was removed in 
this condition. Participants therefore saw cigarette packages 
with the top half consisting of the warning text statement 
on a black background. We retained the same text size, font 
style, and positioning as in conditions I and 2. 

Condition 4-Surgeon General's warning. For the 
Surgeon General's warning condition, respondents saw the 
four text-based warnings that are currently used on cigarette 
packages (black text on a white box background). We placed 
this warning in a black box covering the top half of the front 
of the package to control for warning label size. We used 
each of the four Surgeon General's warnings twice, and 
we randomly selected the warning Cigarette smoke contains 
carbon monoxide to appear a third time to make a total 
of nine stimuli (keeping the number of warnings consistent 
across conditions). 

Condition 5-No warning. In Condition 5, participants 
viewed nine images of the fronts of existing cigarette pack
ages, the way packs currently appear in the marketplace. The 
current warning labels are placed on the side of the package, 
so cigarette fronts do not contain visible warning labels. 

One assumption is that the warning label conditions rep
resent variations in the extent to which they function to 
regulate the commercial speech rights of tobacco compa
nies. In order from the most to least extensive regulation, 
the conditions are: (1) full-color graphic warning labels, 
(2) black-and-white graphic warning labels, (3) warning 
text (no graphic image), (4) Surgeon General's warning on 
the front of the box, and (5) no warning (current front of 
box). 

Measures 

We asked participants to respond to a variety of measures on 
5-point Likert scales ranging from (I) strongly disagree to 
(5) strongly agree. 

As a measure of health risk beliefs, we asked participants 
to indicate their level of agreement with these statements: 
I believe that smoking causes heart disease, I believe that 
smoking causes cancer, I believe that smoking causes health 
problems, I believe that cigarettes are addictive, I believe 
tobacco smoke can harm the smoker's children, I believe that 
cigarettes cause fatal lung disease, I believe cigarettes cause 
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FIGURE 1 Experimental manipulations. 

cancer; I believe cigarettes cause stroke and heart disease, I 
believe that smoking during pregnancy can harm the baby, 
I believe that smoking can kill you, and Smoking cigarettes 
at all is a health risk. We averaged the responses to these 
11 statements into a scale (n = 135; M = 4.52, SD= .55, a 
= .95). 

To measure perceived fear, we assessed participants' level 
of agreement with three statements: The images I just viewed 
are frightening; The images I just viewed are scary; and The 
images I just viewed are disturbing. We averaged these three 
items into a scale (n = 135, M = 2.89, SD= .97, a= .88). 

Quitting intentions are not a valid measure of effective
ness in a population where participants do not currently 
smoke. Therefore, we measured perceived effectiveness, 
which is a known antecedent of actual effectiveness (Dillard, 
Shen, & Vail, 2007). We gauged perceived effectiveness by 
averaging responses to two statements: The images I just 
viewed are convincing, and the images I just viewed would 
have the intended effect (n = 135, M = 3.04, SD = .77, 
ct= .63). 

STUDY 1 RESULTS 

The first research question (RQl) asked whether alternatives 
to the full-color graphic warning labels, based on less 

extensive rules or regulations, are perceived as less effective 
than full color. With full-color graphic warning labels set 
as the reference group, we conducted a linear regression on 
perceived effectiveness. As Table 1 indicates, alternatives 
based on less extensive regulations are perceived as being 
less effective than the full-color graphic warning labels, with 
the exception of the black-and-white aphic warning labels. 

However, the packages with 
warning text only (no graphic image), those with the Surgeon 
General's warning, and the no-warning condition (current 
box front) are all perceived as significantly less effective 
than the packages with the full-color graphic warning labels. 
Furthermore, the means progress downward, such that the 
less extensive the regulation that the alternative is based 
u on, the lower the mean. ·· 

Next, we asked whether alternatives to the full-color 
graphic warning labels, based on less extensive regulations, 
generate lower levels of health risk beliefs and fear (RQ3). 
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TABLE 1 
Linear Regression Analyses Comparing Full-Color Graphic Warning 

Labels With Alternative Warning Label Conditions (Study 1) 

Perceived Health Risk Fear 
Effectiveness Beliefs Perceptions 

Full-color graphic warning M = 3.41 M=4.59 M= 3.74 
labels (reference group) 

Black-and-white graphic M= 3.23 M=4.62 M=3.26 
warning labels B=-.18 B = .03 B= -.48 

p = .36 p= .86 p=.03 

Warning text (no graphic M=2.92 M=4.45 M=2.64 
image) B = -.49 B = -.14 B=-1.10 

p=.02 p= .37 P < .001 

Surgeon General's Warning M=2.87 M=4.47 M=2.64 
B= -.55 B=-.12 B= -1.10 
p = .007 p= .41 P < .001 

No Warning (current box M=2.77 M = 4.49 M=2.13 
front) B= -.65 B = -.10 B = -1.61 

p = .001 p= .52 P < .001 

B are unstandardized coefficients. 
p values indicate significant difference from the full-color graphic 

warning labels. 

We conducted separate linear regressions on these two vari
ables, using the full-color graphic warning label condition as 
the reference group 

l¾lif,~:]:However, in the case of fear perceptions, Table 1 
reflects that all alternatives to the full-color graphic warn
ing labels generate significantly lower levels of fear and the 
means progress downward, with the two text-only conditions 
(warning text with no graphic image and Surgeon General's 
warning) having quantitatively equivalent means. 

We next tested whether health risk beliefs and fear medi
ate the relationship between exposure to warning labels (at 
varying levels of regulatory action) and perceived effective
ness (RQ4). Three steps are necessary to establish mediation. 
First, there must be a significant relationship between the 
independent variable (viewing full color versus alternatives) 
and the potential mediators (health risk beliefs and fear 
perceptions). Second, potential mediators must be associ
ated with the dependent variable (perceived effectiveness). 
Third, the indirect effect (the product of the independent 
variable's effect on the mediator and the association between 
the mediator and the dependent variable) must be signifi
cantly different from zero, as evidenced by a 95% confidence 
interval that does not overlap zero. Establishing all three 
steps would allow us to conclude that randomized conditions 
have an indirect effect on perceived effectiveness via one or 
both of the proposed mediators. 

We already reported step 1 of this process in the preced
ing. As indicated in Table 1, levels of perceived fear are 
highest in the full-color warning label condition compared 
to all other randomized conditions. There is no difference 
in health risk beliefs across the study conditions. Therefore, 
while fear remains a potential mediator, health risk beliefs is 
eliminated from consideration as a mediator 

We used ordinary least squares (OLS) regression to pre
dict perceived effectiveness as a function of both health 
risk beliefs and fear perceptions, F(2,132) = 23.33, p < 
.001. Fear perceptions are positively associated with per
ceived effectiveness (B = .39; p < .001), indicating that 
higher perceptions of fear are associated with higher per
ceived effectiveness of the warning label. Health risk beliefs 
were negatively associated with perceived effectiveness (B 
= -.18, p = .086), although this effect was not statistically 
significant at traditional significance levels (p < .05). 

Hayes and Preacher (in press) and Hayes (2013) devel
oped a procedure (MEDIATE) to investigate indirect effects 
in a model that includes a multi-categorical independent 
variable and accounts for bias associated with traditional 
analyses of step 3 for establishing significant mediation. 
With full-color graphic warning labels set as the reference 
group, we compared the relative indirect effects of the alter
native warning label conditions on perceived effectiveness 
through the mediators of fear perceptions and health risk 
beliefs. We kept health risk beliefs in the model to account 
for any association with perceived fear. The MEDIATE 
procedure established that the relationship between label 
condition and perceived effectiveness was mediated by the 
level of fear perceptions (N of samples = 5,000), but not the 
level of health risk beliefs. Figure 2 shows the point esti
mates and confidence intervals (indirect effect confidence 
intervals that do not overlap with zero can be interpreted 
as evidence of a significant indirect effect). The difference 
between full color and the other label conditions is thus 
mediated by fear, since the residual direct effect of each ran
domized condition in predicting perceived effectiveness was 
not statistically significant (all ps > .39). In all four cases, 
the less extensive warning labels (relative to the full-color 
graphic image condition) produced lower levels of perceived 
fear, which in tum predicted lower perceived effectiveness. 
Taken together, our results so far point to the possibility that 
perceived fear may be a necessary mechanism for reaching 
the public health benefit that the FDA is seeking, at least in 
a population of nonsmoking young adults. Next, we test the 
research questions on a group of self-identified, daily smok
ers, with the effectiveness measure of behavioral intentions 
to quit smoking. 

STUDY 2 METHOD 

The purpose of Study 2 was to apply the approach from 
Study 1 to a sample of daily smokers. Additionally, we 
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FIGURE 2 Indirect effect comparisons for fear and health risk beliefs (HRB) on perceived effectiveness (Study I). 

replaced the perceived effectiveness outcome measure with 
a more direct measure of effectiveness, behavioral intentions 
to quit smoking. 

Participants 

We recruited 153 participants using Amazon Mechanical 
Turk (MTurk). Participants confirmed they were daily smok
ers before they received access to the study and confirmed 
this again twice during data collection, after they were 
assured that their compensation would not be forfeited. 
We paid each participant $1, a large incentive by MTurk 
standards. We removed six participants from analysis for 
admitting that they were not daily smokers when asked; we 
removed one participant for not completing the study in a 
reasonable amount of time, and one participant for answer
ing in patterned response sets (e.g., answering all 5s to every 
question even when items were reverse coded). The final 
sample was 145 daily smokers, who ranged in age from 
18 to 67 (M = 32.84; SD = 11.01); 86 were male and 
59 were female. All of these participants confirmed they 
smoke "every day." 

Procedure and Measures 

We used procedures in Study 2 identical to those in Study 
1, except where noted in the following. All participants 
responded to questions regarding their current smoking 
behavior. We then randomly assigned between 28 and 30 par
ticipants to view one of the five warning label image condi
tions from Study 1. Following the presentation of stimuli, 
participants completed the dependent measures described 
in the following. We debriefed participants with an IRB
approved electronic debriefing form. 

Study 2 used the same warning label manipulations, the 
same measure of health risk beliefs (n = 145, M = 4.38, SD 
= .64, a = .94), and the same measure of fear perceptions 
(n = 145, M = 2.80, SD= 1.31, a = .94) that were used in 
Study 1. 

To measure behavioral intentions to quit smoking, partic
ipants responded to the statement / will try to quit smoking 
cigarettes completely and permanently in the next year (n 
= 145, M = 3.62, SD= 1.27). While behavioral intentions 
function as our primary measure of effectiveness in Study 2, 
we provide some basic analyses for perceived effectiveness 
(measured the same way as in Study 1; n = 145, M = 2.97, 
SD = 1.07) in Table 2 for comparative purposes. 

STUDY 2 RESULTS 

With full-color graphic warning labels set as the reference 
group, we conducted OLS regression with randomized con
ditions on behavioral intentions to quit smoking to address 
RQl andRQ2. 

Next, we conducted separate OLS regressions on per
ceived fear and health risk beliefs, using full-color graphic 
warnin labels as the reference rou (addressin RQ3). 

As described earlier, this could be due to a ceiling effect, 
since the mean health risk beliefs score approached the 
scale's maximum (as in Study 1). However, in the case of 
fear perceptions, we observed a pattern similar to Study 1. 
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TABLE2 
Linear Regression Analyses Comparing Full-Color Graphic Warning Labels With Alternative Warning Label Conditions (Study 2) 

Behavioral Perceived Health Risk Fear 
Intentions to Quit Effectiveness Beliefs Perceptions 

Full-color graphic warning labels (reference group) M = 3.62 M = 3.22 M = 4.42 M = 3.83 

Black-and-white graphic warning labels M = 3.79 M = 3.21 M = 4.54 M = 3.71 
B = .17 B = -.01 B= .12 B = -.II 
p = .63 p= .97 p = .48 p = .66 

Warning text (no graphic image) M = 3.69 M = 3.14 M = 4.29 M = 2.59 
B = .07 B = -.09 B = -.13 B = -1.24 
p = .84 p = .75 p = .46 p < .001 

Surgeon General's Warning M = 3.76 M = 3.02 M = 4.46 M = 2.53 
B = .14 B = -.21 B = .04 B = -1.30 
p = .68 p = .45 p = .79 p < .001 

No Warning (current box front) M = 3.27 M = 2.30 M = 4.19 M = 1.43 
B = -.35 B = -.92 B = -.23 B = -2.39 
p = .29 p = .001 p = .18 p < .001 

B are unstandardized coefficients. 
p values indicate significant difference from the full-color graphic warning labels reference group. 

The mean fear perceptions lower as the alternatives become 
less extensive (Table 2). However, there is no difference 
in fear perceptions between the full-color graphic warning 
labels and the black-and-white graphic warning labels. All 
other alternatives generate lower levels of fear than full color. 

While we did not detect a total effect of labeling con
ditions on intentions to quit smoking, there remains the 
possibility of the labeling conditions having an indirect effect 
on quit intentions via increased perceptions of fear (Hayes, 
2013; Hayes & Preacher, in press). To formally test for the 
possibility of an indirect relationship, we combined the data 
from two samples of daily smokers (Study 2 and Study 3) to 
maximize statistical power. The results appear after Study 
3 methods and results. 

STUDY 3 METHOD 

The purpose of Study 3 is to apply the approach from Study 
1 and Study 2 to a sample of visually confirmed smokers in 
a field experiment. 

Participants 

Research assistants recruited 148 participants from a 
downtown pedestrian neighborhood near a social services 
building during business hours after observing them smoking 
cigarettes. We paid these participants $10 cash in exchange 
for completing the study. The final sample was comprised of 
119 smokers, after we removed participants from the analy
sis for the following reasons: admitting they were not daily 
smokers (n = 12), appearing visibly distracted or exhibiting 
signs of illiteracy (n = 15), informing the researchers of legal 
blindness (n = 1), and answering in response sets (n = 1). 

The remaining 119 participants ranged in age from 18 to 
66 years (M = 32.34, SD = 11.84); 75 were male and 

44 were female. All of these participants confirmed they 
smoke "every day." 

Procedure and Measures 

All participants responded to questions regarding their cur
rent smoking behavior. We then randomly assigned partic
ipants to view one of the five warning label image con
ditions from Study 1 and Study 2. We randomly assigned 
participants to conditions, resulting in between 20 and 
27 participants in each condition. Following the presenta
tion of stimuli, participants completed the dependent mea
sures described in the following. We then fully debriefed 
participants with an !RB-approved electronic debriefing 
form. 

Study 3 used the same warning label manipulations, mea
sure of health risk beliefs (n = 119, M = 4.12, SD= .71, a 
= .95), measure of fear perceptions (n = 119, M = 2.92, SD 
= 1.02, a = .88), and measure of intentions to quit smoking 
(n = 119, M = 3.39, SD= 1.13) that were used in Study 2. 
While behavioral intentions function as our primary measure 
of effectiveness in Study 3, we provide some basic analyses 
for perceived effectiveness (measured the same way as in 
Study 1 and Study 2; n = 119, M = 3.25, SD = 0.87) in 
Table 3 for comparative purposes. 

STUDY 3 RESULTS 

With full-color graphic warning labels set as the refer
ence group, we conducted an OLS regression of random
ized condition on behavioral intentions to uit (address
ing RQl and RQ2). 
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TABLE 3 
Linear Regression Analyses Comparing Full-Color Graphic Warning Labels With Alternative Warning Label Conditions 

(Study 3) 

Behavioral Perceived Health Risk Fear 
Intentions to Quit Effectiveness Beliefs Perceptions 

Full-color graphic warning labels (reference group) M= 3.70 M= 3.74 M=4.17 M= 3.83 

Black-and-white graphic warning labels M= 3.28 M=3.14 M=4.05 M=3.31 
B = -.42 B= -.60 B = -.12 B= -.52 
p= .20 p=.01 p= .56 p=.03 

Warning text (no graphic image) M= 3.10 M= 3.35 M= 3.96 M=2.87 
B = -.60 B = -.39 B = -.21 B= -.96 
p= .09 p = .II p = .33 p < .001 

Surgeon General's Warning M= 3.63 M = 3.46 M=4.41 M=2.57 
B = -.07 B = -.28 B= .24 B = -1.26 
p= .84 p= .22 p= .22 p < .001 

No Warning ( current box front) M=3.17 M=2.58 M= 3.95 M=2.08 
B = -.53 B= -1.16 B = -.22 B = -1.74 
p = .11 p < .001 p = .30 p < .001 

B are unstandardized coefficients. 
p values indicate significant difference from the full-color graphic warning labels reference group. 

We next conducted separate OLS regressions on per
ceived fear and health risk beliefs, using full-color graphic 
warning labels as the reference group (addressing RQ3). 
Similar to both Study 1 and Study 2, there are no significant 
differences in the level of health risk beliefs generated by the 
full-color graphic warning labels compared to alternatives 
(Table 3). Health risk beliefs were very high across all study 
conditions (above 4 on a 5-point Likert scale), suggesting a 
possible ceiling effect. 

In the case of fear perceptions, we observed a pattern sim
ilar to both Study I and Study 2. The mean fear perceptions 
become progressively lower as the alternatives become less 
extensive (Table 3). All alternatives, including the black
and-white graphic warning label, generate lower levels of 
fear perceptions compared to the full-color graphic warning 
labels. 

To address RQ4, we tested whether warning label condi
tion has an indirect effect on behavioral intentions to quit via 
health risk beliefs and perceived fear. To maximize statisti
cal power, we combined the two samples of daily smokers 
from Study 2 and Study 3. For step 1 (effects of randomized 
conditions on proposed mediators), we conducted an OLS 
regression using the combined dataset (n = 264), compar
ing all alternative conditions (entered as dummy variables) to 
the FDA full-color reference group. The full-color warning 
label condition produced greater perceived fear compared 
to all other conditions except the black-and-white graphic 
warning label. There was no difference in health risk beliefs 
by randomized condition. Therefore, as in Study l, while 
fear remains a potential mediator, health risk beliefs are 
eliminated as a possibility. 

Next, we test whether each proposed mediator is 
associated with quit intentions. We used OLS regression 
to predict quit intentions from health risk beliefs and fear 

perceptions, F(2, 261) = 25.24, p < .001. Both fear 
perceptions (B = .20; p = .001) and health risk beliefs (B 
= .55; p < .001) were positively associated with quit inten
tions, indicating that the higher the perceptions of fear and 
health risk beliefs are, the higher are the reported behavioral 
intentions. 

Next, with the full-color graphic warning label condi
tion set as the reference group, we compared the relative 
indirect effects of the alternative warning label conditions 
on perceived effectiveness through the mediators of fear 
perceptions and health risk beliefs. As in Study 1, health 
risk beliefs were kept in this model to account for any asso
ciation with perceived fear. Using the MEDIATE macro 
(Hayes, 2013; Hayes & Preacher, in press), the data are con
sistent with an indirect effect of randomized conditions on 
behavioral intentions via the level of fear perceptions (N of 
samples = 5,000), but not the level of health risk beliefs. 
Figure 3 shows the point estimates and confidence inter
vals (indirect effect confidence intervals that do not overlap 
with zero can be interpreted as evidence of a significant 
indirect effect). In three of the four cases (all but the compar
ison between full-color and black-and-white graphic labels), 
there is evidence consistent with an indirect effect of the 
less extensive warning label on lower intentions to quit via 
lower levels of perceived fear. These results reiterate the pos
sibility (consistent with Study 1) that fear is an important 
mechanism for reaching the public health benefit that the 
FDA is seeking on a population of adult daily smokers. 

GENERAL DISCUSSION 

This article tested the effectiveness of alternatives to 
full-color graphic cigarette warning labels, each featuring 
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FIGURE 3 Indirect effect comparisons for fear and health risk beliefs (HRB) on behavioral intentions to quit smoking (daily smokers: Studies 2 and 3). 

less extensive regulations, across three separate random
ized experiments. Results were generally consistent. By and 
large, less extensive labels were less effective than the full
color graphic warning labels at generating perceived fear, 
although there was some evidence that the black-and-white 
labels were comparable in effectiveness on this outcome. 
Lower levels of perceived fear, in tum, were associated with 
lower ( erceived and actual) effectiveness. 

tions were clearly perceived as less effective. At the same 
time, mediation models indicated that the black-and-white 
graphic labels generated less perceived fear than the full
color graphic labels, which in tum was associated with lower 
perceived effectiveness. 

Theoretical Implications 

We also compared two theoretical mechanisms through 
which warning labels may influence perceived effective
ness and quit intentions. All three studies offered consistent 
evidence that perceived fear, not health risk beliefs, is an 

important pathway linking graphic labels to perceived and 
actual effectiveness. Health risk beliefs were uniformly high 
across the three studies, suggesting the possibility of a ceil
ing effect-limited room to further increase these beliefs. 
Combined, these studies consistently suggest that fear 
may be necessary to advance the compelling government 
interest. 

Feelings of fear can motivate individuals to take actions 
that will reduce this negative emotional state. In the case 
of cigarette warning labels, respondents who felt fearful 
reported higher intentions to quit smoking cigarettes. One 
theoretical issue worth considering is that health risk beliefs 
and fear are not opposing factors, but rather two sides of the 
same coin, with the latter reflecting internalization of health 
risk beliefs. As noted in the literature review, the EPPM sug
gests that fear is the by-product of two types of risk beliefs: 
one's perceived susceptibility to, and severity of, a health 
risk. The EPPM thus suggests that measures of perceived 
fear may indirectly capture the types of risk beliefs that are 
most important in promoting a smoker to quit-not just the 
notion that smoking has health consequences (captured with 
the index of health risk beliefs), but that those consequences 
apply to the smoker and thus motivate intentions to avert the 
risk by quitting. 

Legal Implications 
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At the same time, questions remain about the extent to 
which cigarette warning labels could increase health risk 
beliefs beyond already high levels. Our findings suggest that 
graphic warning labels may be effective by emphasizing, in 
a way that is difficult to ignore, the fear-inducing conse
quences of smoking. The value and constitutional merit of 
reminding individuals about what they already know, in a 
way that promotes fear, may be a key legal debate in the 
future. For example, must the health risk messages commu
nicate a more accurate understanding of the health risks of 
smoking, or can they viscerally remind individuals of what 
the alread know? 

Regulatory Implications 

These three studies also have key regulatory implications. 
As noted earlier, the FDA is currently reworking the labels, 
~d it is important that the FDA keep in mind the potential 
importance of fear as a mechanism through which behavioral 
intentions to quit can be achieved. Additionally, it should 
consider the possibility of a ceiling effect around health risk 
beliefs. It is likely the FDA will once again have to defend 
its warning-label selections in court. The legal arguments 
and implications outlined in the preceding, as well as accu
mulated research findings on the attributes and mechanisms 
of label effectiveness, are likely to be key points of discus
sion. This article suggests that the FDA could consider the 
black-and-white graphic warning label condition as a less 
extensive alternative to the full-color labels, since differences 
between these two conditions were minimal. As noted ear
lier, one requirement of Central Hudson is that the regulation 
not be more extensive than necessary to achieve its intended 
effect. Since the full-color warning label and the black-and
white warning label conditions generated comparable levels 
of fear in Study 2 (but not Studies 1 and 3), which produced 
~o~para~le indirect effects on intentions to quit smoking, 
1t 1s possible that the black-and-white warning labels may 
represent a less extensive measure. 

Limitations 

While these three experiments replicate similar patterns of 
relationships with three different experimental groups, some 
limitations are worth clarifying. The first study featured 
young adult nonsmokers. This participant group may remain 
vulnerable to smoking uptake (Moran, Wechsler, & Rigotti, 
2004; Morley, Hall, Hausdorf, & Owen, 2006). However, 
the fact that the message did not directly relate to their own 
smoking behavior is a limitation of Study 1, and the reason 
we conducted Study 2 and Study 3 among adult daily smok
ers. Nevertheless, the consistency of findings across the three 
studies suggests that nonsmokers respond to graphic and tex
tual warning labels in ways that are similar to those who 
smoke every day. 

Another limitation involves the use of the MTurk sample 
for Study 2. While we checked for duplications, it is possible 
that individuals used different MTurk worker IDs to take the 
study more than once. Finally, while we cannot visually con
firm smoking behavior with the MTurk sample, we had three 
different checks in place to confirm that they were, indeed, 
daily smokers. 

We were able to visually confirm smoking behavior in 
Study 3, but we did not measure the socioeconomic char
acteristics of the sample. As noted earlier, we also had to 
remove several participants due to limited literacy, result
ing in lower sample sizes. Since findings were comparable to 
Study 2, we collapsed Studies 2 and 3 for the mediation anal
yses, but optimally we would have replicated these analyses 
separately across all three samples. 

Each of our label conditions featured the same high level 
of image quality (same resolution and size). In the warn
ing text (no graphic image) condition, the image was simply 
removed, leaving the text exactly in the position it would oth
erwise be. While this permitted us to isolate just the influence 
of removing the image, one limitation of the study is that this 
particular condition could have seemed less authentic as an 
actual label. This is because without the image the spacing 
of the text may have seemed unusual or as though something 
were missing. 

All three studies asked participants to report on their own 
behavior. It is thus possible that social desirability may have 
been a factor. That said, the fact that we observed similar 
relationships across three different samples, one of which 
(MTurk) utilized data collection procedures that ensured 
anonymity (except for a worker ID number), suggests it is 
unlikely that this factor played a large role in influencing 
their responses. Finally, another limitation of these studies 
is that we did not measure the racial breakdown or income 
level of our three samples. Based on our own informal 
observations, and knowing the demographics of the popula
tions from which respondents were sampled, it is likely that 
the college-student sample had a demographic composition 
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very different from the visually confirmed sample of adult 
smokers. 

Conclusions 

We investigated alternatives to full-color graphic warning 
labels on cigarette ackages in three se arate random
ized ex eriments 

hese results raise new 
questions about how best to balance the compelling govern
ment interest to encourage smoking cessation with the legal 
requirement to achieve these interests with the least extensive 
regulation. 
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ABSTRACT 
The U.S. Family Smoking Prevention and Tobacco Control Act (Tobacco Control Act) of 2009 paved the 
way for the Food and Drug Administration (FDA) to propose nine different graphic warning labels 
(GWLs) intended for prominent placement on the front and back of cigarette packs and on cigarette 
advertisements. Those GWLs were adjudicated as unconstitutional on the ground that they unnecessa
rily infringed tobacco companies' free speech without sufficiently advancing the government's public 
health interests. This study examines whether less extensive alternatives to the original full-color GWLs, 
including black-and-white GWLs and text-only options, have similar or divergent effects on visual 
attention, negative affect, and health risk beliefs. We used a mobile media research lab to conduct a 
randomized experiment with two populations residing In socioeconomically disadvantaged commu
nities: biochemically confirmed adult smokers (N = 313) and middle school youth (N = 340). Results 
indicate that full-color GWLs capture attention for longer than black-and-white GWLs among both youth 
and adult smokers. Among adults, packages with GWLs (in either color or black-and-white) engendered 
more negative affect than those with text-only labels, while text-only produced greater negative affect 
than the packages with brand imagery only. Among youth, GWLs and text-only labels produced 
comparable levels of negative affect, albeit more so than brand imagery. We thus offer mixed findings 
related to the claim that a less extensive alternative could satisfy the government's compelling public 
health interest to reduce cigarette smoking rates. 

The 2009 U.S. Family Smoking Prevention and Tobacco Control 
Act (Tobacco Control Act) sought to inform Americans of the 
health risks of smoking, prevent uptake of cigarette smoking in 
youth, and lower smoking rates among adults. The Act paved the 
way for the Food and Drug Administration (FDA) to propose 
nine different GWLs intended for prominent placement on the 
front and back of cigarette packs and on cigarette advertise
ments. Major tobacco companies (TCs) took to court several 
concerns about the proposed graphic warning labels, arguing 
that the labels were both too extensive and ineffective in raising 
awareness of health risks associated with smoking. After a federal 
appeals court ruled in favor of these TCs, the FDA decided 
against pursuing further review in the Supreme Court, opting 
instead to revisit the content of the labels. To date, the FDA has 
not yet proposed new warnings. 

Using eye-tracking technology and self-reported reactions to 
cigarette packs with varied warning labels, this study examines 
the TCs claim that a less extensive regulation, such as a warning 
with black-and-white (B&W) image or featuring only text, could 
satisfy the government's public health interest of reducing smok
ing rates. We focus on two populations from disadvantaged 
socioeconomic settings: biochemically confirmed adult smokers 

and middle school youth. Smoking rates are higher among those 
living below the poverty level (26%) compared to those at or 
above it (14%; Centers for Disease Control and Prevention, 
2016). In addition, 3,200 people try their first cigarette each 
day, and 9 of 10 people who become regular smokers try their 
first cigarette by age 18 (US Department of Health and Human 
Services (USDHHS), 2012). These populations share dispropor
tionate burdens of tobacco use and are underrepresented in 
tobacco research. 

Legal precedent and competing arguments 

The U.S. Congress delegated regulatory authority over tobacco 
products to the FDA when it enacted the Tobacco Control Act in 
2009 (H.R 1256). The Tobacco Control Act specified that the FDA 
"shall issue regulations that require color graphics depicting the 
negative health consequences of smoking" (H.R 1256, Division A, 
Title 2, Sec. 20l(d)), specifying that the warnings would be in full 
color and cover the top 50% of both sides of cigarette boxes. 

In 2011, the FDA released a set of nine warnings, following the 
presentation of draft warnings and a period of public comment. 
Major TCs immediately objected to the new warnings, arguing the 
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warnings extensively infringed on their right to market a legal 
product, specifically taking issue with the presence of a full-color 
image on the warning (in RJ. Reynolds Tobacco Company et al. 
vs. United States Food and Drug Administration, 2011). Drawing 
on the Central Hudson test ( Central Hudson Gas & Electric Corp. 
vs. Public Service Commission, 1980), TCs argued that any warn
ing requirement should be no more extensive than necessary to 
achieve the government's interest, implying that the proposed 
warnings were too extensive. 

In 2012, the TCs won the case in the trial and appeals courts, 
and the U.S. government decided to reassess the labels rather than 
seek further legal review in the Supreme Court. The FDA remains 
under pressure to release new labels. In October 2016, the 
American Academy of Pediatrics and seven other medical and 
public health groups filed suit against the FDA, claiming that the 
number of smokers in the United States could have been reduced 
by millions in the time the FDA has taken to review the labels 
(Jenco, 2016). This underscores the need for communication 
researchers, policy analysts, and legal scholars to provide addi
tional insights about the content and effectiveness of various 
warning label options that might satisfy the compelling govern
ment interest test while maintaining free speech protections. That 
test requires the government to show that a challenged regulation 
is the least restrictive means of achieving a compelling interest. 

The U.S. government and TCs can be expected to differ both on 
what constitutes a compelling government interest and the least 
restrictive means of advancing that interest. The FDA argues that 
text-only warnings do not attract and hold attention at the same 
level as warnings with images and that warnings with imagery 
serve to inform potential smokers of the risks associated with 
smoking as well as support intentions of smokers who may want 
to quit (75 Fed.Reg. 69,524, 2010). The argument implicitly con
tends that even if people understand the health risks of smoking 
cigarettes, they may need reminders to make those risks salient. 

TCs focus their arguments on whether the labels increase 
knowledge by informing people of smoking's health risks. 
They claim the government lacks a compelling interest in 
informing people of health risks associated with smoking, 
because people already know that smoking is harmful. 
Therefore, new warning labels will fail to change knowledge 
of smoking risks (R.J. Reynolds Tobacco Company et al., vs. 
United States Food and Drug Administration, 2011, 
Document 18, p. 23). TCs further argue that people already 
overestimate the risks associated with smoking (Schneider, 
Gadinger, & Fischer, 2012) and that graphic warning labels 
are a government-imposed "emotionally charged anti-smok
ing message" (R.J. Reynolds Tobacco Company et al. vs. 
United States Food and Drug Administration, 2011, doc 18, 
p. 14). 

Communication theory and smoking behaviors 

The message impact framework (Noar et al., 2016b) provides a 
lens for understanding the factors contributing to warning label 
effects. Our study examines whether variations in the use of color 
and graphic imagery influence key predictors of smoking beha
vior, including (1) visual attention, (2) negative emotional reac
tions, (3) health risk beliefs, and (4) quit intentions (among adult 

HEALTH COMMUNICATION @ 307 

smokers) or smoking susceptibility (among youth). We focus 
particular attention on the role of negative emotional reactions 
in this process. 

The idea that GWLs are nothing more than a government
imposed "emotionally charged message" runs against much of 
what has been discovered in the fields of communication, 
marketing, and psychology. Decades of research has tested 
the effectiveness of arguments and peripheral cues in shaping 
the persuasiveness of strategic messages (O'Keefe, 2002) as 
well as the important role of emotion in information proces
sing (Slovic, Finucane, Peters, & MacGregor, 2004). Side by 
side with factual text claims, many of the format elements at 
issue (e.g., size, color, and placement) function as cues to 
encourage attention to messages and feature emotional 
appeals (e.g., fear, guilt) to aid in deeper processing and 
motivation (Evans et al., 2015; Peters, Lipkus, & Diefenbach, 
2006). To this end, some legal scholars agree that emotion and 
reason are connected processes and that therefore emotionally 
evocative messages are not inherently problematic for the U.S. 
government to compel, as long as the messages are not mis
leading or erroneous (Corbin, 2014; Tushnet, 2014). TCs also 
rely on cues and emotional appeals in their own marketing 
and packaging, understandably so because human beings rely 
on cues in the environment to sift through a bombardment of 
stimuli to determine what is appealing, status-enhancing, 
important, useful, or threatening (Slovic et al., 2004). Once a 
stimulus is attended to, emotion is a key component of infor
mation processing, memory, and decision making. 

Evidence of cigarette package warning label effectiveness 

Scientific consensus is building that improved warnings on the U. 
S. cigarette packs will likely function as intended. In two systematic 
reviews of dozens of studies, the authors concluded that strength
ened warnings (i.e., improved text, implemented graphic warn
ings, or enhanced graphic warnings relative to weaker versions) 
increased several key variables that are the foundations of future 
behavioral change: attention to the warnings, recall of their key 
messages, negative affect, perceived effectiveness, knowledge 
about smoking, increased quit attempts, and decreased smoking 
prevalence (Noar et al., 2016a, 2016b). Brewer et al. (2016) recently 
reported results from a randomized clinical trial in which research
ers added, each week, either (a) a pictorial warning label to the top 
half of the cigarette pack, or (b) the existing Surgeon General's 
warning label to the side of each cigarette pack. Smokers exposed 
to pictorial warnings had a 6% increase in quit attempts over those 
exposed to the text-only warning (40% vs. 34%). Pictorial warnings 
appeared to work by increasing warning-related thoughts, 
thoughts about smoking harms, and negative emotions. 

Combined, the meta-analyses and controlled field trial 
make a compelling argument that graphic warning labels 
can increase quit-related knowledge, emotions, intentions, 
and behavior among adult smokers. It is yet unclear, however, 
whether less restrictive versions of these labels may have 
comparable effects, whether these effects transfer to youth, 
or whether smokers from socioeconomically disadvantaged 
communities respond differently to such warnings. 
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Graphic warnings and socioeconomic status 

As noted above, rates of cigarette smoking in the United 
States vary by socioeconomic status. Although smoking rates 
have declined in the past several decades (Centers for Disease 
Control and Prevention, 2016), the rate of decline has not 
been evenly distributed. Only 7% of Americans with a college 
degree smoked in 2015, versus 24% of those without a high 
school diploma and 34% of those with a graduate equivalency 
diploma (GED) (Centers for Disease Control and Prevention, 
2016). 

Previous research suggests that graphic, novel, and emo
tional cues in warning messages about cigarette smoking may 
be particularly important for those with less education and at 
lower income levels, because they grab attention, are more 
memorable, are easier to process, stimulate more discussion, 
and are harder to ignore than textual arguments (Durkin, 
Brennan, & Wakefield, 2012; Ramanadan, Nagler, McLoud, 
Kohler, & Viswanath, 2017; Thrasher et al., 2012). Studies 
have yet to test, with a socioeconomically disadvantaged 
population, whether warnings with full-color images are 
more effective than black and white images and, similarly, 
whether an equally prominent text-only warning could pro
mote similar levels of visual attention and negative affect as a 
warning with an image. 

Graphic warnings and youth 

Although cigarette smoking is declining among adolescents, 
an estimated 1 in 20 youth between the ages of 12-17 have 
smoked a cigarette in the last 30 days. Nearly half of adult 
smokers became regular, daily smokers before age 18 
(USDHHS, 2012). Despite being a primary target of tobacco 
control efforts, youth have been featured far less frequently 
than adults in GWL research. Indeed, a review of observa
tional studies found only 12% focused solely on youth or 
adolescents (Noar et al., 2016b). Still, the available evidence 
suggests that GWLs may be effective at reducing positive 
smoking beliefs and susceptibility to smoking among youth. 

Early studies found that the existing Surgeon General's 
warning did not convey specific health concerns to youth, 
who were unable to accurately recall textual warnings in 
general (Fischer, Krugman, Fletcher, Fox, & Rojas, 1993). 
More recent studies show that the depth of processing for 
text-only labels is low (Moodie, MacKintosh, & Hammond, 
2010). Cues such as graphic images can attract attention and 
evoke emotional reactions in youth who are otherwise unable 
or unmotivated to process health messages (Keys, Morant, & 
Stroman, 2009). Teens spend more time looking at pictorial 
warnings than text-only warnings (Peterson, Thomsen, 
Lindsay, & John, 2010), and gaze duration predicts recall for 
pictorial warnings but not text-only warnings. Youth perceive 
pictorial warnings on cigarette packs as more effective than 
text-only warnings (Vardavas, Connolly, Karamanolis, & 
Kafatos, 2009), particularly when they contain graphic disease 
depictions (Hammond et al., 2012). 

Several studies have looked at reactions to the proposed FDA 
warnings. One found that youth perceive full-color (FC) versions 
of these warnings as more effective than those in B&W 

(Hammond, Reid, Driezen, & Boudreau, 2013). Another study 
concluded that the proposed FDA warnings elicit strong negative 
emotions and cognition among both youth and adult smokers 
(Nonnemaker, Choiniere, Farrelly, Kamyab, & Davis, 2015). A 
third, brain imaging study found evidence that viewing the pro
posed warnings lowered smoking cravings among adolescent 
smokers (Do & Galvan, 2014). None of these studies, however, 
have systematically compared the effects of graphic FC, graphic 
B&W, text-only labels of similar size conveying the exact same 
verbal content or the long-standing Surgeon General's Warnings 
(SGWs) on visual attention, negative affect, and health risk beliefs, 
or whether these effects manifest themselves among youth from 
socioeconomically disadvantaged communities, one of the pri
mary goals of the current paper. 

Methods 

Because the U.S. government may not compel more speech than 
necessary to achieve its interests-here, the interest in public 
health-our studies compare how exposure to less extensive alter
natives to the full-color graphic warnings proposed by the FDA 
influences specific outcomes proposed in the message impact 
framework. With these considerations, we offer two randomized 
experiments with two different, socioeconomically disadvantaged 
populations named as key considerations in the Tobacco Control 
Act: adult smokers and middle-school youth. We manipulate 
features of the messages that TC's argued compelled speech 
beyond the point of public health benefits, particularly the use of 
a full-color image in addition to new text, holding the size (50% of 
the package) and placement of the warning ( the top half) constant 
to avoid confounding the impact of warning label content features 
with size). The Institutional Review Board (IRB) of the authors' 
institution approved all study protocols and procedures. 

Recruitment procedures and study participants 

Adults 
Adult participants (N = 313) resided in both rural and urban areas 
of the Northeastern United States. We identified low SES com
munities by a combination of analysis of median annual house
hold income census data with attention to areas under $35K, 
contact with site-specific organizations that served low-SES com
munities, discussions with local representatives, and in-person site 
scouting. We visited each site only once, unless it was a large 
urban area, in which case up to three different parts of a given city 
served as data collection sites. 

We first secured permits and necessary security in each com
munity and, when possible, formed partnerships that met 
University IRB protocols. On data collection dates for adults, we 
arrived in city and town centers or at a host organization's location 
with a fully functional mobile laboratory (the size of a small RV) 
equipped with five private experimental workstations. We placed 
signage around the lab, indicating that adults who were regular 
smokers could participate in the study for $20 cash. If we had a 
host, that host would let their clientele know about our presence 
via Facebook, fliers, and word of mouth. Data collection most 
often occurred between 9am and 6pm. After obtaining informed 
consent, we confirmed participants as regular smokers through 
one of two biochemical validation procedures: (a) a CoVita 
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carbon monoxide detection breath test requiring at least 7 ppm (a 
result indicating regular smoking) or, in a handful of people with 
self-proclaimed breathing problems, (b) an Alere saliva test indi
cating a positive rating for the presence of cotinine (a nicotine 
metabolite). We only allowed qualifying participants to continue. 

The adult sample identified as 64% male, 10% Hispanic, 
and 38% as non-White (n = 83 Black; n = 38 one or more 
non-White, non-Black categories). A majority (73%) had a 
total yearly household income of <$20,000/year, 67% reported 
their highest level of formal education being a high school 
diploma or less, 71 % reported having utilized government 
food voucher services, and 59% reported being food insecure. 

Youth 
Youth participants (N = 340) were middle school students 
living in both rural and urban communities in the north
eastern United States. We first identified communities via 
census data and contacts with partner organizations. We 
then reviewed publicly available data on the percentage of 
students who qualified for the federal free or reduced lunch 
program for low-income families. We completed district-level 
approval and permissions processes as required, and then 
approached qualifying schools (those with between 40% and 
100% of students receiving free or reduced-price lunch) for 
permission to conduct the study with 6th to 8th grade stu
dents during school hours. Participating schools sent parents 
!RB-approved, opt-out consent forms in the weeks before we 
conducted the study, and each participant signed an assent 
form immediately before taking the study. Middle school 
students were not required to be smokers to participate. 

Half (50%) of the youth respondents who provided informa
tion about gender identified as female, 44% as male, 3% "preferred 
not to answer," and another 3% did not respond. Participants had 
a median age of 12.6 (SD= 1.0; range 11-14). The majority (63%) 
identified as non-Hispanic White, 21% Black or African 
American, 12% Hispanic or Latino, 3% Native American, 2% 
Asian, and 13% another race or ethnicity. More than half (53%) 
reported living with a smoker, and 8% had tried at least a puff of a 
cigarette. 

Study procedures 

We assigned all participants a unique identifying number that 
contained details on their random assignment to one of five 
experimental conditions. We then escorted the participant 
into a private study station housed in the mobile laboratory 
and seated them for the study. Each station featured 
TobiiStudio eyetracking software and Tobii LCD monitors 
to unobtrusively collect data on the screen location of parti
cipants' eye gaze, as well as an iPad with the Qualtrics-based 
post-test questionnaire. Before viewing the stimuli for their 
randomized condition, each participant completed a nine
point, eye-tracking calibration process. Research assistants 
read the study instructions to participants, while those 
instructions were also visible on the screen. Participants com
pleted all calibration tasks and viewed the images assigned to 
their condition while seated approximately two feet from the 
computer monitor. 
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Immediately after viewing the stimuli according to their 
assigned condition, we handed respondents an iPad to answer 
a series of closed-ended questions gauging emotional and 
cognitive reactions on a Qualtrics survey application. The 
average participant completed the study in 25 min, not 
including wait time. We paid each adult participant $20 cash 
upon study completion. For youth, we offered two incentive 
options to accommodate district policies and requests: $10 gift 
cards for students or a $10 per-student payment to the school 
to support student initiatives. The study took, on average, 
15-20 min to complete, and students rarely had to wait to 
begin the study. We debriefed all participants about the ratio
nale for the study. 

Design and stimuli 

As noted above, we randomly assigned participants to one of 
five conditions in which all participants viewed images of 
cigarette boxes depicting (1) FDA graphic full-color warnings 
(graphic FC), (2) FDA graphic black-and-white warnings 
(graphic B&W), (3) new FDA text-only warnings, (4) SGW 
text-only, or (5) brand-only control (see Figure 1). Each 
participant viewed a set of nine images of cigarette boxes, 
randomly ordered, consistent with their condition. The 
images appeared one at a time, automatically advancing 
after 10 s each, for 90 s of total screen time. An "X" appeared 
on the screen in one of nine possible locations in between 
images to reset the participant's gaze. The images depicted the 
front of cigarette boxes for the three most popular brands 
(Marlboro, Camel, and Newport) and for all conditions 
(except the brand-only control) featured a warning label 
placed prominently on the top 50% of the pack. Each brand 
appeared three times in the rotation of nine warnings; we 
rotated brands across warnings to prevent order effects and 
so that no one warning was consistently associated with any 
one brand. The graphic FC and graphic B&W conditions 
featured verbatim text and images from the FDA's nine warn
ing labels proposed in 2011 with two exceptions. First, we 
modified the font on some labels to enable us to keep the font 
size and type consistent across conditions. Second, we omitted 
the 1-800-QUIT-NOW quit line number that was a part of the 
original FDA labels but was a source of controversy in litiga
tion (R.J. Reynolds Tobacco Company et al. vs United States 
Food and Drug Administration, 2011). The new FDA text
only condition featured the same text from the graphic con
ditions but with the image removed and the text centered on a 
black background for aesthetic appeal. The SGW text-only 
condition rotated verbatim text (also on a black background) 
from the four warnings that are currently mandated on all 
cigarette boxes in the United States. 

Dependent variables: eye tracking measures 

Visual attention: gaze duration 
We captured visual attention to specific areas of interest (AO Is) 
on the cigarette packs with eye-tracking technology. We used 
the Tobii T60XL 24" monitor (1920 x 1200 native resolution) 
with built in eye-trackers connected to computers with 
TobiiStudio 3.4.4 eye tracking software installed. We seated 
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Figure 1. Experimental stimuli in each of the five conditions. Note: We rotated the order and warning/brand combination of brands within conditions. 

participants such that cigarette pack images were at a viewing 
distance of approximately 64 cm, decisions meant to replicate 
the angle and distance of holding a pack at arms-length. We 
instructed participants to keep their eyes on the screen for all 
images. We focused our analysis on the duration of fixation in 
three different AOis (measured in seconds summed across all 
nine images): (a) brand logo (on the bottom 50% of the pack for 
noncontrol participants; the entire image for brand-only con
trol participants), (b) warning (the top 50% of the pack for 
noncontrol), and (c) graphic pictorial images (for the condi
tions featuring images, graphic FC and graphic B&W). 

Dependent variables: self-reported measures 

After viewing the stimuli, participants completed a post-test ques
tionnaire assessing self-reported affective and cognitive responses 
to the images. We randomized all measures within blocks and all 
blocks within the questionnaire except for emotional reactions, 
which we assessed first, and demographics, which we assessed last. 
We adapted all youth items from previous measures (described 
below) for potential low-literacy youth (targeting a 4th grade 
reading level). 

Negative affect 
We gauged emotional reactions immediately after viewing the 
stimuli using a set of eight items adapted from the Positive and 
Negative Affect Schedule (PANAS) (Watson & Clark, 1999). 
Participants responded to the prompt, "After looking at the pic
tures of cigarette packs, I felt. .. " [afraid, angry, annoyed, sad, 
disturbed, grossed-out, scared, and guilty] (randomly ordered). 
Response choices ran from 1 = not at all to 5 = extremely. 
Emotion items were highly correlated (average adult r = .69, aver
age youth r = .51) and a single-factor, confirmatory factor model 
had acceptable fit (adults, CFI = 0.99, SMRR = 0.03; youth, 
Confirmatory Fit Index (CFI) = 0.96, Standardized root mean 
squared residual (SRMR) = 0.04), allowing us to treat negative 
affect as a unitary construct. We therefore averaged the items into 
a single scale (adults: a= .91, M = 2.12, SD= 1.00; youth: a= .84, 
M = 2.23, SD= .91). 

Old risk beliefs, adults 
We assessed health risk beliefs associated with both the old 
SGWs and the new FDA-proposed warnings using measures 
adapted from the Population Assessment of Tobacco and 
Health (PATH) survey (Hyland et al., 2016). We measured 
four items deemed "old risk beliefs" because their content 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 118 of 311 PageID #:  220



(explicit or implied) has been a part of SGW content for 
decades. We worded these items as follows: "Based on what 
you know or believe, does smoking cigarettes cause ... [babies 
to be born with low birth weight from the mother smoking 
during pregnancy, heart disease in smokers, lung cancer in 
smokers, and lung disease, such as emphysema, in smokers]? 
We offered participants the response choices of Yes, No, and 
Not sure. We calculated an old risk belief index by first 
dichotomizing responses indicating Yes = 1 versus any other 
response = 0, and then totaling the number of "yes" responses 
across the four items (range 0-4, M = 3.61, SD= 0.91). 

Old risk beliefs, youth 
We measured four items among youth (adapted from PATH, 
Hyland et al., 2016), asking, "Do you believe cigarette smoking is 
related to. . . [ cancer, lung disease, and heart disease, and problems 
in babies whose moms smoke]? Response choices ranged from 
1 = definitely not to 4 = definitely yes. We calculated the old risk 
belief index by dichotomizing responses indicating definitely 
yes = 1 versus other responses = 0 and totaling the number of 
"definitely yes" responses across the four items (range = 0-4, 
M = 3.1, SD = 1.4). 

New risk beliefs, adults 
In addition, we assessed the health risk beliefs associated specifi
cally with the new FDA-proposed labels that were not explicit or 
implied in any of the existing Surgeon General's Warning labels 
(also adapted from PATH, Hyland et al., 2016). Items for adults 
included: "Based on what you know or believe, does smoking 
cigarettes cause ... [children to have breathing problems from sec
ondhand smoke, lung disease in nonsmokers from secondhand 
smoke, stroke in smokers, and mouth cancer in smokers]. The 
response choices were Yes, No, and Not sure. We calculated a 
new health risk belief index by adding the number of responses 
for which respondents answered "yes" across the four items 
(range = 0-4, M = 3.32, SD = 1.04). 

New risk beliefs, youth 
We measured five items among youth (adapted from PATH, 
Hyland et al., 2016), for three of them asking, "do you believe 
cigarette smoking is related to ... [health problems in non-smokers, 
stroke, and hole in the throat], as well as two related items posed as 
questions: Can smoking cigarettes kill you?, and Are cigarettes very 
addictive? Response choices ranged from 1 = definitely not to 
4 = definitely yes. We again calculated a new health risk belief 
index by adding the number of responses for which respondents 
answered "definitely yes" across the five items (range = 0-5, 
M = 3.81, SD= 1.18). 

Intentions to quit, adults 
We measured quit intentions with three items adapted from 
the National Adult Tobacco Survey (Centers for Disease 
Control and Prevention, 2015):Do you want to quit smoking 
cigarettes for good? [Yes/No]; Do you have a time frame in 
mind for quitting? [Yes/No], and do you plan to quit smoking 
cigarettes for good .. . (In the next 7 days, In the next 30 days, In 
the next 6 months, In the next year, More than 1 year from 
now)? We created a dichotomous measure with planning to 
quit smoking in the next 6 months or earlier coded as "l" 
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(22%) and not planning to quit, not having a time frame in 
mind, or planning to quit smoking in >6 months coded as "O." 

Susceptibility to smoke, youth 
We gauged middle-school youth's susceptibility to smoking 
using following five items, adapted from validated instru
ments developed by Pierce, Choi, Gilpin, Farkas, and Merritt 
(1996) and Jackson (1998): Do you think that ... you will 
smoke a cigarette soon?, you will smoke a cigarette in the 
next year?, you will be smoking cigarettes in high school?, in 
the future you might try a cigarette?, And if one of your best 
friends offered you a cigarette would you smoke it? Response 
choices ranged from 1 = definitely not to 4 = definitely yes. We 
considered youth who answered anything other than "defi
nitely not" to any question as susceptible to smoking. This 
process deemed 42% of the sample as susceptible. 

Control variables and analytic approach 

Adults 
We measured a variety of factors known to predict quit 
intentions, including levels of nicotine dependence using the 
Fagerstrom Test for Nicotine Dependence (Fagerstrom, 2012), 
and past quit attempts (in the past 12 months; Table 1). We 
assessed the impact of various warning label conditions on 
key dependent variables (DVs) using two methods: examining 
overlap of 95% confidence intervals between conditions 
(Table 2) and using multi variable models ( ordinary least 
squares (OLS) or logistic regression, depending on the DV's 
level of measurement) to test for differences from the graphic 
FC condition while accounting for potential nonrandom 
assignment of demographics and risk factors (Table 3). 

Table 1. Respondent demographics. 

Age 
Gender 

Male 
Female 
Prefer not to say 

Hispanic 
Race 

White 
Black 
Other 

Smoking variables 
Nicotine dependence (range 0-1 OJ 
Tried to quit in past 12 months 
Live with a smoker 
Tried a cigarette 

Respondent is colorblind 
Income (Total yearly household) 

$0-$9,999 
$10,000-$19,999 
$20,000+ 

Education 
High school graduate 
College graduate 

Benefits program recipient 
Emergency food 
WIC 
SNAP 

Means (SD) or N's (valid %) 

Study 1-Adults Study 2-Youth 

M = 39.95 (13.27) M = 12.57 (1.01) 

198 (64.3%) 
108 (35%) 

2 (0.6%) 
30 (9.8%) 

217 (69.3%) 
83 (26.5%) 
38 (12.1%) 

M = 5.39 (2.34) 
169 (54.5%) 

33 (10.7%) 

135 (44.4%) 
88 (28.9%) 
81 (26.6%) 

190 (61.7%) 
26 (8.4%) 

184 (59.7%) 
52 (16.9%) 

220 (71.4%) 

150 (45.3%) 
171 (51.7%) 

10 (3%) 
41 (12.1%) 

216 (63.5%) 
72 (21.2%) 
59 (17.4%) 

181 (53.2%) 
28 (8.2%) 
24 (7.1%) 

Note. N = 313 for adults. N = 340 for youth. Percentages are based on the 
number of respondents with non-missing data for that variable. 
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Table 2. Means and confidence intervals of dependent variables by condition. 

Adults 

Old 
Fixation on Brand Fixation on Warning Fixation on Image Negative Affect New Risk Beliefs Risk Beliefs Intention to Quit n= 

Graphic FC 14.1 46.0 25.2 2.68 3.54 3.59 .21 61 
[11.7-16.5) (41.7-50.4] [22.3-28.2) (2.41-2.94] [3.31-3.77) [3.36-3.82] (.11-.31] 

Graphic B&W 16.1 38.0 19.1 2.49 3.47 3.78 .20 64 
(12.4-19.9) [33.5-42.6] [16.5-21.7) (2.26-2.72) (3.24-3.70) (3.58-3.98] (.10-.30] 

New FDA Text Only 17.9 40.5 2.01 3.26 3.60 .21 62 
(14.6-21.2] (35.4-45.7] (1.74-2.27] [2.96-3.55] (3.37-3.82] (.11-.31] 

SGW Text Only 22.9 33.6 1.89 3.20 3.59 .25 64 
[18.7-27.2] (29.0-38.1] (1.68-2.10] (2.96-3.45] [3.39-3.80) [.14-.36] 

Brand Only 53.9 1.54 3.15 3.47 .24 62 
[48.0-59.8] [ 1.36-1. 72] (2.84-3.45] (3.18-3.75] [.14-.34] 

Youth 

Graphic FC 16.9 42.6 25.0 2.25 3.93 3.00 .43 69 
(14.9-18.9] [39.4-45.7] [22.8-27.1) (2.04-2.47) [3.64-4.21) [2.65-3.35) [.31-.55) 

Graphic B&W 15.6 38.9 21.0 2.37 3.91 3.24 .41 68 
[13.4-17.7] [34.7-43.1) [18.3-23.7] [2.14-2.60] [3.61-4.21) [2.91-3.57) (.29-.53) 

New FDA Text Only 18.2 36.6 2.36 4.05 3.25 .38 65 
[15.5-20.9] (32.9-40.4] (2.12-2.61) (3.79-4.30] [2.95-3.57) [.26-.50] 

SGW Text Only 17.4 38.1 2.37 3.67 3.25 .42 67 
(15.4-19.5] (34.7-41.5] (2.14-2.60] (3.39-3.95] [2.94-3.57] (.30-.54] 

Brand Only 53.3 1.82 3.56 2.96 .44 71 
(49.0-57.5] [ 1.66-1.98] [3.26-3.86] [2.60-3.31] (.32-.56) 

Note: Cells report the total fixation duration in seconds across all nine packs. FC = Full color; B&W = Black and white; FDA = Food and Drug Administration; 
SGW = Surgeon General's warning. 

Youth 
In addition, we measured several known predictors of smok
ing susceptibility, including previous smoking behavior (Have 
you ever tried smoking a cigarette, even one or two puffs? 8% 
answered ''yes"), sensation seeking (using three items of a 
scale adapted for youth by Jensen, Weaver, Ivie, & Imboden, 
2011; a= .78, M = 2.04, SD= .78), and whether anyone living 
in their home smoked cigarettes (53%; measure adapted from 
Centers for Disease Control and Prevention, 2014; see 
Table 1). As with adults, we assessed the impact of various 
warning label conditions on key DV s by examining overlap of 
95% Cis between conditions (Table 2) and using multivariable 
models (OLS or logistic regression, depending on the DV's 
level of measurement) to test for differences from the graphic 
FC condition while accounting for potential nonrandom 
assignment of demographics and risk factors (Table 4). 

Results 

Visual attention 

Adults 
Results from the first three columns in Tables 2 and 4 indicate 
that participants dwelled on the brand/logo area of the packs 
(bottom 50%) for more time in the SGW text condition than 
for any other condition with FDA text (FDA text only, gra
phic FC, and graphic B&W). Respondents viewing graphic FC 
warnings spent more time looking at the warning (top 50%) 
than those viewing graphic B&W or SGW text-only. In addi
tion, participants looked at the image AOI (text excluded) 
longer if it was in color than if it was in black and white. 

Youth 
The results from the first three columns in Tables 2 and 4 indicate 
that there were no differences by warning condition ( excluding the 

brand-only control group) on visual attention to the brand/logo 
area of the packs (bottom 50% ). Youth viewing graphic FC warn
ings spent more time looking at the warning (top 50%) than those 
viewing new FDA text-only. Youth also looked longer at the 
graphic part of the image (not the text) if it was in FC than if it 
wasinB&W. 

Negative affect 

Adults 
Respondents exposed to graphic warning labels (in FC or 
B&W) reported greater negative affect than those exposed to 
either text-only condition or the brand-only control (Tables 2 
and 3). Respondents exposed to text-only labels (new FDA or 
SGW) also reported more negative affect than respondents 
exposed to the brand-only condition (Table 2). 

Youth 
Respondents exposed to any warning label (graphic or text
only) reported greater negative affect than those exposed to 
the brand-only control (Tables 2 and 5). 

Health risk beliefs, intentions to quit and smoking 
susceptibility 

There were no significant differences (p < .05) between any of 
the randomized conditions in levels ofrisk beliefs (old or new) 
quit intentions, or smoking susceptibility (Tables 2, 3 and 5). 

Discussion 

Summary of findings 

This study compared how exposure to less extensive alterna
tives to the full-color graphic warnings proposed by the FDA 
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Table 3. Regression models predicting visual fixation, negative affect, risk beliefs, and intention to quit (adults). 

Fixation Fixation Fixation Intention 
on Brand on Warning on Image Negative Affect Old Risk Beliefs New Risk Beliefs to Quit 

Condition (vs. GFC) 
Graphic B&W 1.15 (3.15) -7.37 (3.60)* -6.78 (2.26)** -.17 (.17) .29 (.17) -.01 (.20) -.17 (.51) 
New FDA text only 2.81 (3.04) -5.11 (3.48) -.62 (.17)*** .02 (.17) -.24 (.19) -.01 (.48) 
SGW text only 9.17 (3.07)** -11.19 (3.50)** -.81 (.17)*** .05 (.17) -.29 (.19) .38 (.47) 
Brand only 39.39 (3.07)A -1.14 (.17)*** -.08 (.17) -.33 (.19) .17 (.47) 

Covariates 
Age -.17 (.08)* -.06 (.10) -.08 (.09) .01 (.00) .00 (.00) -.00 (.01) .01 (.01) 
Male (vs. female) 1.81 (2.12) 1.01 (2.74) 1.88 (2.49) -.32 (.12)** .07 (.12) -.10 (.13) .09 (.3'1) 
Other gender (vs. female) -3.03 (16.87) -8.62 (19.30) 9.85 (12.22) -1.66 (.93) -3.59 (. 93)***0 -1.90 (1.07) -19.3 (4e) 
Hispanic .27 (3.42) .43 (4.41) -6.86 (4.62) .46 (.19)* -.34 (.19) -.24 (.22) -.07 (.51) 
Black -.71 (2.28) 3.06 (3.03) -2.00 (2.68) .37 (.13)** -.19 (.13) -.27 (.14) .44 (.34) 
Other, non-White race 1.61 (3.14) 9.45 (4.34)* 4.90 (3.64) -.34 (.17)* .15 (.17) -.01 (.20) .17 (.46) 
$10K-$19K (vs. <$101() 3.43 (2.40) 3.85 (3.16) 2.45 (2.78) .06 (.13) .04(.13) -.08 (.15) .54 (.36) 
$20K+ (vs. < $101() -.27 (2.80) -2.81 (3.67) 1.43 (3.50) -.02 (.15) -.01 (.15) .01 (.18) -.14 (.44) 
High school (vs. no HS) .91 (2.13) -1.16 (2.74) .40 (2.38) .04 (.12) .03 (.12) .00 (.14) .37 (.34) 
College (vs. no college) 1.78 (3.70) -2.81 (4.77) .39 (4.77) .00 (.19) -.01 (.20) .24 (.23) .49 (.48) 
Nicotine dependence -.13 (.44) .16 (.56) .08 (.49) .00 (.02) -.03 (.02) -.03 (.03) -.01 (.07) 
Previous quit attempt -1.41 (2.01) .33 (2.58) 1.99 (2.36) .19 (.11) .02 (.11) .12 (.13) 1.05 (.33)** 
Emergency food -.76 (2.54) -4.89 (3.36) 2.81 (3.24) -.05 (.14) .09 (.14) .16 (.16) -.31 (.39) 
WIC recipient -2.67 (2.76) 4.28 (3.47) .17 (2.91) .12 (.15) .10 (.15) .19 (.17) .53 (.40) 
SNAP recipient -2.06 (2.66) -3.13 (3.35) .87 (2.88) .13 (.15) .05 (.15) .39 (.17)* .12 (.42) 
Colorblind 2.84 (3.16) -3.59 (4.15) 1.45 (3.87) .19 (.18) .11 (.17) .19 (.20) -.26 (.52) 

Constant 19.13 (5.90)*** 50.24 (7.53)*** 25.96 (6.80)*** 2.67 (.32)*** 3.56 (.32)*** 3.75 (.37)*** -.91 (.91) 
Adjusted R2 .44 .04 -.01 .20 .04 .05 
N 294 231 113 299 299 299 299 

Note. Cells present unstandardized regression coefficients and standard errors. All models were ordinary least squares (OLS) regressions except for the model 
predicting susceptibility to smoke, which was a logistic regression model. A denotes that the control condition had no non brand area of interest (AOI) and was thus 
highly significant (p < .001). *p :s; .05, **p :s; .01, ***p :s; .001. • This coefficient should be interpreted with caution, because very few respondents (n = 2) identified 
as other gender. GFC = Graphic full color; B&W = Black and white; FDA = Food and Drug Administration; SGW = Surgeon General's warning. 

influences key variables proposed in the message impact fra
mework. We observed some consistent patterns as well as 
differences across the two studies. 

First, we find that graphic FC images hold visual attention. Both 
adult smokers and youth assigned to view FC graphic warnings 
spent more time looking at the graphic image (i.e., diseased lungs) 
than those who saw the same image in B&W. Adult smokers also 
looked at the overall warning for a longer period of time when 
assigned to graphic FC warnings compared to graphic B&W or 
SGW text-only versions, while youth looked at the graphic FC 
warnings longer than the FDA text-only warning. Differences in 
visual attention between graphic FC and other conditions, for both 
populations, were nonsignificant but similar in magnitude and 
always longest in the graphic FC conditions. We thus conclude 
that the overall pattern for both populations is consistent with the 
conclusion that graphic FC warnings gamer the most attention, 
possibly owing to a combination of attracting viewers to the 
images and processing the new text. 

Second, we find that warnings elicit negative affect. 
Among adult smokers, exposure to GWLs (in this case, 
both graphic FC and graphic B&W) produced greater nega
tive affect than both text-only warning conditions and con
trol. Whether these GWLs were in FC or B&W did not 
matter. Among middle-school youth, the pattern was quite 
different: exposure to any set of warning labels increased 
negative affect in participants compared to the control 
packs without warnings. Given that TCs argued that the U. 
S. government labels imposed emotionally charged message 
without any new health information, one key finding is that 
while warnings with images are highly associated with nega
tive emotion for adults, the new labels do not necessarily 
generate any more emotion for youth than simply putting 
the SGW s warning on the front of the box. 

Third, across both youth and adult smokers, those who 
viewed graphic FC warning labels did not report a significant 
increase in old or new risk beliefs, intentions to quit (among 
adult smokers), or susceptibility to smoke (among youth) com
pared to those assigned to other label conditions. All indices of 
risk beliefs were very high (suggesting the potential for ceiling 
effects), and we did not design our randomized experiments to 
have sufficient statistical power to detect effects on quit inten
tions or smoking susceptibility of the magnitude typically found 
in clinical trials or observational studies (e.g., Brewer et al., 
2016; Noar et al., 2016b). The message impact framework 
(Noar et al., 2016a, 2016b) also suggests that these downstream 
effects are likely mediated by affective responses to warning 
labels. Thus, it is unreasonable to expect to observe direct effects 
on quit intentions or smoking susceptibility in response to a 
single session featuring 90 s of exposure. We did run a series of 
subsequent analyses in which we predicted (a) quit intentions as 
a function of all variables included in Table 3 (excluding the 
warning label conditions but adding negative affect to the 
model) and (b) smoking susceptibility as a function of all vari
ables included in Table 4 (again excluding the warning label 
conditions but adding negative affect to the model). These 
analyses showed that the negative affect was a robust predictor 
of quit intentions among adult smokers (B = 0.30, odds 
ratio = 1.36, p = 0.04) and both new risk beliefs (standardized 
beta = 0.24, p < 0.001) and old risk beliefs (standardized 
beta= 0.23, p < 0.001) among youth. These results echo strong 
and consistent evidence from previous studies (e.g., Byrne et al., 
2015; Brewer et al., 2016; Evans et al., 2015; Noar et al., 2016b) 
supporting the assertion that negative affect is likely to translate 
into favorable, downstream effects on quit intentions among 
smokers and health risk perceptions among (largely nonsmok
ing) youth. 
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Table 4. Regression models predicting visual fixation, negative affect, risk beliefs, and susceptibility to smoke (youth). 

Fixation Fixation Fixation New Risk Susceptible 
on Brand on Warning on Image Negative Affect Old Risk Beliefs Beliefs to Smoke 

Condition (vs. GFC) 
Graphic B&W -2.17 (2.04) -4.23 (2.67) -4.01 (1.93)* .10 (.16) .35 (.24) .14 (.21) -.09 (.40) 
New FDA text only 1.25 (2.08) -6.04 (2.73)* .02 (.16) .28 (.25) .16 (.21) .14 (.41) 
SGW text only .so (2.02) -5.07 (2.65) .04 (.16) .28 (.24) -.23 (.20) .13 (.41) 
Brand only 36.02 (2.0l)A -.47 (.16)** .06 (.24) -.28 (.20) .12 (.39) 

Covariates 
Age -.13 (.672) .35 (.99) -.11 (1.00) -.06 (.05) .12 (.08) .16 (.07)* -.16 (.13) 
Male (vs. female) -.85 (1.324) -3.88 (1.95)* 1.32 (1.93) -.09 (.10) .23 (.16) .13 (.13) -.11 (.26) 
Other gender (vs. female) -2.90 (3.67) 5.16 (5.34) 2.79 (4.88) -.14 (.29) .39 (.45) .51 (.38) -2.28 (1.10)*0 

Hispanic -3.57 (2.75) 6.63 (4.09) -3.30 (4.47) -.42 (.22)* .27 (.33) .14 (.28) .36 (.54) 
Black -3.28 (1.89) -.71 (2.84) -.05 (2.94) -.05 (.14) .07 (.22) .15 (.18) .42 (.35) 
Other, non-White race -2.12 (1.74) -2.27 (2.56) .08 (2.59) .05 (.13) .10 (.21) .16 (.17) .23 (.34) 
Previous smoking -3.19 (2.39) -.48 (3.30) .38 (3.21) -.09 (.19) .so (.29) .35 (.25) 2.02 (.60)*** 
Smoking environment -.16 (1.32) .29 (1.94) -1.89 (2.02) .06 (.10) -.23 (.16) -.26 (.13)* .85 (.26)*** 
Sensation seeking .56 (.86) .50 (1.27) -.33 (1.28) -.12 (.07) -.05 (.10) .00 (.09) .89 (.18)*** 
Colorblind 1.24 (2.52) 4.87 (3.58) 1.95 (3.35) -.12 (.19) .35 (.30) .35 (.25) -.20 (.50) 

Constant 19.48 (8.39)* 38.39(12.37)*** 27.09 (12.66)* 3.33 (.64)*** 1.43 (.97) 1.85 (.81)* -.85 (1.59) 
Adjusted R2 .64 .01 -.02 .05 .01 .04 
N 303 240 123 324 329 328 329 

Note. Cells present unstandardized regression coefficients and standard errors. All models were ordinary least squares (OLS) regressions except for the model 
predicting susceptibility to smoke, which was a logistic regression model. A denotes that the control condition had no nonbrand area of interest (AOI) and was thus 
highly significant (p < .001), *p :s; .05, **p :s; .01, ***p :s; .001. • This coefficient should be interpreted with caution, because very few respondents (n = 10) identified 
as other gender. GFC = Graphic full color; B&W = Black and white; FDA = Food and Drug Administration; SGW = Surgeon General's warning. 

Study implications 

We offer mixed findings related to the claim that a less extensive 
regulation could satisfy the government's compelling public health 
interest to reduce cigarette smoking rates. On the one hand, 
graphic FC warning labels do generate greater visual attention 
compared to other variations across the board, consistent with 
the argument that graphic FC warnings are an optimal configura
tion. This outcome is the most proximal DV from the message 
impact framework tested in the current study and thus might be 
expected to offer the clearest pattern of effects from a single, short
term warning label exposure. On the other hand, graphic FC labels 
produced levels of negative affect equivalent to graphic B&W 
labels among adults, while both graphic and text-only labels per
formed similarly in generating negative affect among (largely) 
nonsmoking youth. We thus cannot draw definitive conclusions 
about the degree to which graphic FC labels are necessary to 
achieve downstream public health goals. That said, we conducted 
these studies among two populations that one would expect to be 
very difficult to influence-adult smokers from highly disadvan
taged socioeconomic backgrounds (who experience immense bar
riers to quitting) and middle-school youth at high risk of future 
smoking uptake ( owing to high rates of living with smokers and 
similarly economically disadvantaged backgrounds). We thus con
clude that the current study does not rule out the possibility that 
graphic FC warnings offer incremental benefits over less extensive 
alternatives, as is evidenced by a large international research base 
demonstrating that pictorial warnings result in intended effects 
over time. It is therefore plausible that the incremental benefits 
observed here may scale up toward a larger impact at the popula
tion level. 

Limitations and future research 

As noted above, it is important to consider that the exposure in this 
study takes place over 90 s. If FC warning labels are implemented 
in the United States, the levels and durations of exposure will be 
considerably longer and more frequent. We cannot speak the 

effects of repeated exposure to attention-grabbing, graphic FC 
warning labels. These studies reported here also rely on self
reported measures to gauge both emotional reactions and health 
risk beliefs, suggesting that future studies examine the effects of 
these label manipulations on behavioral outcomes measured over 
a longer period of time. In addition, we used brand imagery from 
three specific TCs in an effort to assess visual attention to warning 
labels versus branded content. However, our study did not include 
a variety of other brands that smokers may use regularly. 

We did not examine the aspects of all of the legal chal
lenges to the Tobacco Control Act. Particularly, the FDA has 
the authority to place GWLs on ads for cigarettes. Cigarette 
ads often market their product by depicting attractive, social 
youth engaged in cool activities. On the one hand, these visual 
depictions of benefits of smoking might distract from the 
warnings, but one could easily argue the opposite might be 
true. If warnings on ads distract from elements compelling 
youth to take up smoking, the warnings could provide a 
public health benefit. 

Conclusion 

This study offers new evidence on the relative importance of 
graphic full color, graphic black and white, and text-only 
cigarette warning labels in shaping visual attention, negative 
affect, and health risk beliefs. The results reveal that graphic 
full-color images held visual attention for a longer duration 
than less restrictive alternatives. Graphic images (whether in 
full color or in black and white) also produced higher levels of 
negative affect among adult smokers, but graphic images did 
not outperform text-only warnings of similar magnitude 
among at-risk but largely nonsmoking, middle-school youth. 
Findings raise important new questions about the optimal 
design of GWLs to increase cessation among adult smokers 
and increase understanding of the health risks of smoking 
among youth from socioecomically disadvantaged 
backgrounds. 

• 

• 
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Responses of young adults to graphic warning labels 
for cigarette packages 
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ABSTRACT 
Background In 2010, the US Food and Drug 
Administration (FDA) proposed a series of 36 graphic 
warning labels for cigarette packages. We sought to 
evaluate the effects of the labels on fear-related 
emotions about health consequences of smoking and 
smoking motivations of young adults. 
Methods We conducted an experimental study in 
2010-2011 with 325 smokers and non-smokers ages 
18-30 years whom we recruited through community 
distribution lists in North Carolina and through a 
national survey company. Each participant viewed 27 
labels ( 18 of the proposed labels with graphic images 
and text warnings and 9 with text-only warnings) in a 
random order, evaluating each label on understandability 
and its effects on fear-related reactions and 
discouragement from wanting to smoke. 
Results Respondents found most of the proposed 
labels easy to understand. Of the 36 labels, 64% 
induced greater fear-related reactions and 58% 
discouraged respondents from wanting to smoke more 
than the corresponding text-only labels did. Labels with 
the greatest effects had photographs (as compared with 
drawings or other art graphics) or depicted diseased 
body parts or suffering or dead people. In almost every 
comparison, smokers reported lower fear-related 
reactions and feeling less discouraged from wanting to 
smoke relative to non-smokers. 
Conclusions Most of the proposed labels enhanced 
fear-related reactions about health consequences of 
smoking and reduced motivations to smoke relative to 
text-only labels, although some had larger effects than 
others. All but one of the nine warning labels recently 
adopted by the FDA enhanced fear-related reactions and 
reduced smoking motivations. 

INTRODUCTION 
Smoking is the leading cause of death in the USA 1 

and the rest of the developed world.2 Tobacco 
control efforts focus on discouraging smoking initi
ation by non-smokers and encouraging smokers to 
stop. In many countries, these efforts include pol
icies requiring warning messages on tobacco pro
ducts. The WHO's Framework Convention on 
Tobacco Control (FCTC) calls for the implementa
tion of large warning labels on tobacco products, 
preferably with graphic images that communicate 
the potential consequences of smoking.3 4 To date, 
more than 45 countries require warning labels with 
graphic images.4 

Message processing and persuasion theories 
suggest that graphic warnings can discourage 
smoking when viewers understand the messages 
they are conveying and when the warnings arouse 
fear and worry about the consequences.5

-
8 

Cognition and neuroscience research demonstrates 
that imagery-based information can elicit faster 
processing, stronger emotional responses, stronger 
attitude development and easier recall than text
based information. 9 10 Thus, graphic warning 
labels may have a greater impact on smoking moti
vations than do text-based labels that convey the 
same messages, particularly if they provoke feelings 
of worry and fear about harm. 5 7 11 Consistent 
with this theoretical and empirical base, a growing 
body of research supports the use of graphic 
warning labels over text-only labels for cigarettes. 12 

Compared with text-only warning labels, graphic 
warning labels can evoke stronger emotional 
responses and increase motivations to not smoke or 
attempt quitting.4 l.l-·20 

The 2009 Family Smoking Prevention and 
Tobacco Control Act calls for the implementation 
of graphic warning labels on cigarette packaging 
and advertisements in the USA. In November 
2010, the Food and Drug Administration (FDA) 
made available to the public a set of 36 proposed 
warning labels from which they planned to select 9 
labels for use. It is important to understand the 
potential impact of these labels, especially among 
young adults as they may be less aware or con
cerned about the health consequences of smoking 
relative to older adults.21 Moreover, non-smoking 
young adults represent a vulnerable group for 
smoking initiation because many smokers begin 
smoking regularly when they are in this age 
range. 22-26 

The graphic warning labels could have a greater 
impact for non-smokers than for smokers because 
non-smokers may have less personal experience 
with smoking, and contemplating the potential 
harms of smoking and their smoking choices are 
not constrained by addiction. Non-smokers are 
likely to view the FDA warnings because Tobacco 
Control Act requires them to be displayed not just 
on cigarette packs but on all cigarette advertising, 
including posters and magazine advertisements. 
These tobacco promotional materials are not 
benign; for example, exposure to 'point of sale' 
advertising (eg, posters at convenience stores) is 
associated with increased smoking susceptibility 
and initiation among non-smokers. 27 

We conducted an experimental study with young 
adults (18-30 years old) in the USA to examine 
their responses to the 36 proposed warning labels, 
with particular attention to the nine labels ultim
ately selected by the FDA. We evaluated which 
labels, relative to text-only labels, are more easily 
understood and produce greater fear-related reac
tions and discouragement from wanting to smoke. 
We also examined whether non-smokers have 
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stronger reactions of fear-related emotions and feeling discour
aged from wanting to smoke than do smokers. Finally, we 
explored which types of images in graphic labels are most likely 
to reduce smoking motivations. This analysis follows prelimin
ary research guided by theory on mental models of health 
risks5 28 that evaluated how imagery elements influenced 
responses by community members to graphic warning labels 
proposed for use in the European Union. 29 Consistent with the 
theory that individuals are predisposed to encode and process 
information about the symptoms and identity (including proto
typical individuals affected by the threat) labels depicting dis
eased body parts (eg, neck tumors), dead or suffering people, 
and children or babies were more likely than other labels to be 
viewed as effective in discouraging people from smoking. In 
contrast, use of art graphics (eg, drawings rather than photo
graphs) and metaphors (eg, a wrinkled apple to depict ageing 
skin) decreased the likelihood of a label being perceived as 
effective, potentially due to the lower realism; medical equip
ment, an image used to depict severity of health consequences, 
had little impact on perceived effectiveness. We coded the FDA's 
proposed labels for these image categories and an additional cat
egory of unpleasant smoking experiences, which emerged as a 
common theme and provided smoking cues that could poten
tially trigger urges to smoke.30 

METHODS 
Participants 
The University of North Carolina Institutional Review Board 
approved the study. Eligible adults, who were 18-30 years old 
and residing in the USA, participated in the study from 
December 2010 to January 2011 between the FDA's release of 
the warning labels (November 2010) and their announcement 
of the final selection of labels (June 2011). The study included 
a convenience sample of adults who responded to email 
announcements sent through community distribution lists 
managed by the University of North Carolina and to posts on a 
national website service for recruiting survey respondents 
(Amazon Mechanical Turk or MTurk). Participants received a $5 
gift certificate or payment through MTurk. 

Design 
The study utilised a split-plot design with smoker status (smoker 
or non-smoker) as the between-subjects variable and warning 
label (graphic vs text-only comparison) as the within-subjects 
variable. Each participant viewed 18 of the 36 proposed labels, 
which the FDA grouped into nine warning categories,:n and 
nine text-only labels, each with the warning statement for one 
of the nine categories. 

Materials and procedure 
Because of the large number of labels, we developed two ver
sions of an online questionnaire (Versions A and B), each of 
which contained 18 of the 36 proposed labels and the nine 
text-only labels. The labels are presented in the online 
supplementary materials. The text-only labels were designed to 
control for text message, label size and the use of red, black and 
white colours in the backgrounds and text of the proposed 
graphics labels. These text-only labels presented the warning 
statements in white and red text against a black background. 
Each label appeared on the face of an image of a cigarette pack 
and comprised top 50% of the front panel; the word 'Brand' 
appeared below the label. 

After completing the measures of smoking behaviour and 
demographic characteristics, participants randomly received 
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questionnaire Version A or Version B and viewed 27 labels in 
random order. They rated each label on understandability, how 
much it aroused fear-related reactions and how much it discour
aged them from wanting to smoke. On average, participants 
completed the survey in approximately 16 min. 

Measures 
Smoking behaviour 
Smoking status was assessed with two items, 'How often do you 
smoke now?' (response options were: never, I am not a smoker; 
less than once a month; at least once a month; at least once a 
week; and at least once a day) and 'Have you smoked cigarettes 
100 or more times in your life?' (response options were: .yes and 
no). Using widely accepted definitions of smoking status,32 we 
categorised participants as smokers if they reported non-daily or 
daily smoking (less than once a month through at least once a 
day). We categorised participants as former smokers if they were 
non-smokers who had smoked cigarettes 100 times or more. 

Understandability 
Participants responded to the question 'How would you 
describe the message conveyed by this label?' by rating their 
endorsement of two items: 'The message is easy to understand' 
and 'The message is confusing'. Each had response options of 
not at all (coded as 1), slightly (2), somewhat (3) or a great deal 
(4). We reverse-scored the latter item before averaging the 
ratings. Across the 36 graphic labels, the average correlation of 
the two items was moderate; mean r=0.65. 

Fear-related reactions 
A short measure, adapted from a measure developed by Brown 
and Smith33 for a young adult sample, included two items: 
'How much does this image make you feel worried?' and 'How 
much does this image make you feel scared?' Response scales 
ranged from not at all (1) to extremely (7). We averaged the two 
ratings (mean r=0.94 across the 36 labels) to generate scores. 
These items are also similar to those used to measure emotional 
reactions to warning labels in samples that included young 
adults. 34- 36 

Discouraged from smoking 
The item 'How much does this label discourage you from 
wanting to smoke cigarettes?' had response options ranging 
from not at all (1) to very much (5). 

Image themes 
To explore the potential impact of specific images, we coded the 
labels according to seven image themes derived from prior 
research on graphic warning labels. 16 These themes were: (1) dis
eased body parts; (2) suffering or dead people; (3) children or 
babies; (4) art graphics (image with graphic design elements or 
drawings rather than a photograph); (5) metaphors (symbolic 
representations; eg, a puppet on strings to convey addiction); 
(6) medical equipment (eg, an oxygen mask); and (7) unpleasant 
smoking experiences (people smoking in unpleasant situations or 
eliciting aversive reactions from others). Some labels fit into mul
tiple image theme categories and were coded accordingly. Two 
raters independently coded the labels for image themes. 
Inter-rater reliability was 100%. 

Analyses 
We conducted preliminary analyses (correlations and t tests) to 
test associations of age and sampling groups (those recruited 
through North Carolina distribution lists vs MTurk) with the 
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dependent measures of understandability, fear-related reactions 
and discouragement from wanting to smoke. We also conducted 
preliminary analyses of variance (ANOVA) to test for differences 
between current smokers, former smokers and non-smokers on 
these dependent measures. 

We evaluated the understandability of the proposed graphic 
warning labels by examining the sample means of the understand
ability scores. We used a series of 2x2 split-plot ANOVAs to test 
the effects of labels (each proposed graphic warning label vs its cor
responding text-only label; a within-subjects variable) and smoker 
status (smoker vs non-smoker; a between-subjects variable) on fear
related reactions scores. We repeated these ANOVAs for ratings of 
discouragement from wanting to smoke. Preliminary split-plot 
ANOVA for fear-related reactions and discouragement from 
wanting to smoke included demographic variables as covariates 
where they were statistically significant predictors to determine 
whether they should be included in the final analyses. 

We calculated the average effect sizes for the image themes' 
effects on ratings of feeling discouraged from smoking (using 
partial eta squared or 11~, a measure of the variance in an outcome 
explained by a predictor"'\ These seven effect sizes were compared 
to identify which image themes elicited the largest effects on 
smoking motivations. We conducted the analyses using SPSS V.19 
in 2012. Analyses were two-tailed with a critical p<0.01. 

RESULTS 
Sample characteristics 
The sample included 325 participants from 43 states across the 
nation; 111 (34.3%) were recruited through community distri
bution lists and 214 (65.7%) were recruited through MTurk. 

Most participants were ages 18-21 (39.1%) or 22-25 (48.3%). 
Preliminary ANOVAs revealed that age and sampling groups 
were not related to the dependent variables of understandability, 
fear-related reactions and discouragement from wanting to 
smoke. About 17 participants (5 .2%) were former smokers. 
Preliminary ANOVAs indicated that former smokers did not 
differ from non-smokers on any of the dependent variables, and 
the patterns of differences between former and current smokers 
were similar to those between non-smokers and current 
smokers. As the small number of former smokers does not 
provide sufficient power to draw conclusions about group differ
ences, we dropped former smokers from the remaining analyses. 
Table 1 presents the sociodemographic characteristics of non
smokers and smokers. Relative to non-smokers, smokers tended 
to be older by about 1 year; a higher proportion were men, 
employed in full-time or part-time work and married; and a 
lower proportion were students. Preliminary split-plot 
ANCOVAs included these variables as covariates where they 
were statistically significant predictors. Their inclusion did not 
alter any of the patterns of Label and Smoker Status effects, and 
so they were omitted from the final analyses. 

Understandability 
Participants generally found the proposed graphic warning 
labels easy to understand (see table 2). Ratings of understand
ability were generally high, with mean ratings ranging from 
3.50 to 4.00 for 28 of the 36 labels. Labels with mean ratings 
lower than 3.50 included three of the four labels from the 
'Cigarettes are Addictive' warning category (Cigarette Injection, 
Red Puppet and Woman in Rain), one label from the 'Cigarettes 
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Cause Strokes and Heart Disease' category (Red Lightning with 
Heart), one label from the 'Smoking Causes Fatal Lung Disease 
in Non-smokers' category (Woman Crying) and all three labels in 
the 'Quitting Smoking Now Greatly Reduces Serious Risk to 
Your Health' category (Cigarettes in Toilet Bowl, Woman 
Blowing Bubble, Man in 'I Quit' T-Shirt). The nine labels ultim
ately selected by the FDA (presented in bold) had high under
standability scores with the exceptions of Woman Crying and 
Man in 'I Quit' T-Shirt, although the latter had the highest rating 
of the labels in its warning category. Across the 36 proposed 
labels, understandability tended to be modestly related to higher 
fear-related reactions (average r=0.24; range=0.09-0.41; at 
r=0.24, p<0.01) and greater discouragement from wanting to 
smoke (average r=0.27; range=0.19-0.43; at r=0.27, p<0.01). 

Fear-related reactions 
Table 3 presents the fear-related reactions means (SDs) and 
image themes for the graphic warning labels, with the nine 
labels ultimately selected by the FDA in bold.· 

Eleven labels induced comparable fear-related reactions rela
tive to the text-only labels. These labels consisted primarily of 
images with art graphics (five labels), metaphors (three labels), 
unpleasant smoking experiences (three labels) and medical 
equipment (one label). Two graphic labels induced lower fear
related reactions than their text-only versions; both focused on 
the reassuring message that 'quitting smoking now reduces 
serious risk to your health' and used metaphors: Man in 'I Quit' 
T-Shirt and Woman Blowing Bubble. 

Research paper 

The labels selected by the FDA induced more fear-related 
reactions than their corresponding text-only labels did, with the 
exception of Man in 'I Quit' T-Shirt. Five of these labels had 
the largest effects on fear-related reactions within their respect
ive warning categories. 

For almost every label, non-smokers reported greater fear
related reactions than smokers did. The only exceptions were 
that non-smokers and smokers gave comparably low ratings for 
the Man in 'I Quit' T-Shirt and Woman Blowing Bubble labels. 

Label x Smoking Status interaction effects emerged as statis
tically significant for only four labels. For two labels, the 
graphic contents increased fear-related reactions for non
smokers (p's<0.01) but not for smokers (p's>.20). These labels 
were: Smoke Approaching Baby, F(l, 144)=9.45, p<0.01; 
r/=0.06; and Pacifier in Ashtray, F(l, 144)=8.03, p<0.01, 
l]~=0.06. In contrast, two labels (relative to the text-only label) 
induced greater increases in fear-related reactions for smokers 
than they did for non-smokers: Red Cigarette Burning, F 
(1, 146)=9.39, p<0.01, l]~=0.06; and Cancerous Lesion on 
Lip, F(l, 144)=7.26, p<0.01, l]~=0.06. Whereas smokers 
reported lower fear-related reactions than non-smokers did to 
the text-only label (M=2.95 vs M=4.14, respectively; 
p<0.001); smokers and non-smokers reported comparably high 
fear-related reactions to these graphic labels: for Red Cigarette 
Burning, M=3.63 vs M=4.25, p>0.10; and for Cancerous 
Lesion on Lip, M=4.51 vs M=4.91, p>0.25. Across the 36 
labels, fear-related reactions were associated with greater dis
couragement from wanting to smoke (average r=0.69, 
range=0.65-0.78; at r=0.69, p<0.001). 

Discouragement from wanting to smoke 
Overall, 22 of the 36 graphic warning labels discouraged partici
pants from wanting to smoke more than corresponding 
text-only labels did (see table 4 ). Figure 1 depicts the mean 
ratings for the eight labels that had the greatest impact based on 
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Tabfe3 ·•· Fear=related reactions induced by grapfilc versus text warning labels for non-smokers (n=l95) anfimokers {h=113) 

Smoker st.atus 
label effect Smokers effect 

Label M(SD) F ~ 

Cigarettes are• Addictive· 
Hole in Throat 2.79 {1.82) 4.15 (1.91} 2.76{1.85) 23.81***· 0.15 

Cigare~~ Injection M,A 2.79 (U!i) 20.85*** 3.72 (1.98) 2.25 (1.59) 26.24*** 0.16 
Red Puppet M,A •. 2. 79 (1.75) 3J6 0.02 3.30 (1.74) 2.~~ (1.48) • 16.17***· 0.11 
Woman in Rain u 2.79 (1;75) 0.17 0.00 3.11 (1.15} 2.23 (1.53) 11.75*** 0.08 

Tobacco Smoke Can Harm Your Children 
Smoke Approaching Baby C 4'.19(2,.12) 3.;79 (2.16} 20.35*** 0.13 4.65 (1.95) 3'28(1.95) 15.72 ... 0.10 
Smoke at Baby C, 4.35(2.14) 3.79 (2.16) 1515 ... 0.10 4.53 (2.02) 3.31 {2.02) 11.11--~ 0.08 
Girl with Oxygen Mask C, 4.33 (2.14) 3.79 (2.16) 1412'** 0.09 4,~o (2.03). 3.32 (2.03) 12.24°* 0.08 
Smoke at toddler C 4,34J2,00) J63{2.00) 30,57*** 0.18. ···4;3s(2.05) 3.36 {2.05) 10.88*** 0.07 
Girl Crying 4.1nns) / 3.63 {2.00) 12.89"** 0.07 4.33 {2.00) 3.27 {2.00) 11.95***. 0.08 

Child Lettering . . ..• ·• . . .. 3.55(2.07) 3.63 {2.00) 1.§0 0.01 ,(~3. (2.02) 2.91 (2.02) 12.22* .. 0.08 
Cigarettes cause Fatal Lung Disease· 

Healthy/Diseased Lungs D 4.71 (1.98) 3.71 (2.01) 59.77*** 0.30 4.50 {1.96) 3.78 {1.96) 5.46* 0.04 
Toe Tag s 4.3.8 (2.17) 3.63 {1.99} 43.02** 0.24 4,49 (2.01) 3.16 {2.01) 16,56*** 0.11 
Lungs Full of Cigarettes M 4.05 {2.09) 3.63 (1.99) 10.37** 0.07 4.37 {1.99) 2.91 (1.99} 22.09*** 0.14 
Doctor with X-Ray E 3.75 {2.01) 3.71 {2.01} 0.21 0.00 4.12 {1.99) 3.15 (1.99) T0.16** 0.07 

• Cigarettes Cause Canq!r 
Deathly Ill Woman s 5.06 (2,02) 3.83 {2.14) 66.01"** 0.32 4.92 (1.93) . 3.63 (1.93) 16.45*** 0.11 
Cancerous Lesion on lip 0 4.75 {1,94) 3.66 (1.96) 60.55*** 0.30 4.52 (1.95) 3.73 {1.95) 7.63** 0.05 
Red Cigarette Burning .. 4.00 {2.05) 3.66 (1.96) 9.39** 0.06 J19 {2.00) 3.29 {2.00) 8.56** 0.06 

. White Cigarette Burning 3.9f(i1S) 3.83 (2.14) o:s9 0.00 . 4,37 {2.05) 3.06 (2.05) 14.01··~ 0.09 
Cigarettes Cause Stroke and Heart Disease 

Oxygen Mask oriJVlan's Face · 4.44 (2;09) . 28.l70** 0.17 4.49(1,94) 3.40 {1.97) 12.77** 0.08 
Hand with Oxygen Mask 4.01 (~.07) 1.os•· 0.05 4.30 (1.97) 3.05 {2.00) 14,82H* 0.10 
Man in Pain-Hand on Chest s 3.94 (1,9]) 7.12** 0.05 4.20 (1.94) 3.21 (1.87) 11.44""* 0.08 
Red lightenh1g. with Heart A 3.72 (2.13) 0.04 o;oo 4.19 (2.03)> 2.85 (1.96) •.• ,s:5r•· 0.10 

Smoking During Pregnancy Can Harm Your Baby 
Baby in Incubator C,A,S,E 4.32 (2.26) 14.17*** 0.09 4.47 (2.10) 3.50 (2.24) 8.39** 0.06 
Pacifier in Ashtray M 4.19 (2.20) 0.40 0.00 4.65 (1.99) 3.17 (2.17) 18.10*** 0.12 

Smoking Can Kill You 
Man with Chest Staples 4.41 (1.99) 3.72 (2.10) 26.41*** 0.16 4.61 (2.04) 3.16 {1.97) 18.52*** 0.12 
Red Coffin with Body 4,0-,(217) 3 .• 72 (2;10) 5.25* 0.04 4.47 (2.11) 2.92 {1.97) 20.73*"" 0.13 
Man in Casket 3,95 (2.19) 3.61 {2.03) 6.62* 0.05 4.30 {2.09) 3.08 {1.98) 14.68°* 0.10 
Cigarettes:RW 3,R!~.011 3.61 (2.03) 0.73 0.00 4195 (2.04). 2.93 {1.92} 11.71*** o.os· 

tobaccoSmokeCatisfisFatal Lung Disease i11 Nori~s#i~kers 
Graveyard .... M 4.32 {2.17) 3.82 {2.18) 13.63°* 0.09 4.78 (1.96) 2.91 {2.02) 32.43*** 0.19 

Man Smoke ilt\fi/oman u 4.26 {2.18) 3.82 {2.18) 11.16 .... O.D7 4,69 (1.99) 2.93 (2.06) 27.89°* 0.17 

Wontail Crying s 4.11. (2.09) 3.82 (2.18) S.03* \0.03 4.66 (1.94) 2.82 (1.98) :h.19•.~• 0.18 
Woman Smoke at Man u 3.96 {2.10) 3.85 (2.04} 0.41 o.ilo 4.60 (1.88) 2.92 {1.93) 33.67*** 0.20 

Man Hands Up And Smoke u 3.94 (210) •.. •·· 3.85 (2.04) 0.22 ··o.oo 4.62. (1.94) 2.76 (1.86) 39.55 .. ~ 0.22 
Quitting Now Greatly Reduces Serious Risk to Your Health 

Cigarettes in Toilet Bowl M 2.56 {1.76) 2.71 (1.76) 2.75 0.02 3.06 (1.80) 2.00 {1.53) 13.58"** 0.09 
Man in 'l Quit' T*Shirt M 2,17{1;50) 2.56(1,74) 15.19*** 0.10 2,$1 (1,70) 2.1S {1.48} 2.04 0.01 
Woman Blowing Bubble M 1.97{1.34) 2.56 (1.74) 2s.01··· 0.15 2.36 (1.56) 2.12 (1.51) 1.15 0.01· 

Fear-related reactions scores ranged from l (not at all) to 7 (ex_!remely). Image themes: A. art-graphics; C, child/baby; D, diseased body pait; E, medical equipment M, metaphor; S, 
suffering or dead peisoii; u, unpleasant smc1'cing experie~. ,,;=proportion ohariance explained. The labels selected by !tie F!>od and Drug Administration in June 2011 appear in bold. . . . . . .. ·. .. ... .. .. . . . .. .. .. ... . .. 

•p<0.05, **p<0.01, ... p<0.001. 

the ranking of effect sizes. Notably, these were the same eight 
labels that had the greatest impact on fear-related reactions. 

Except for the Red Puppet label, all of the graphic labels that 
failed to enhance fear-related reactions relative to their text-only 
versions also failed to discourage respondents from smoking 
more than the text-only labels. Girl Crying, Hand with Oxygen 
Mask and Red Coffin also failed to discourage wanting to smoke 

more than the text-only versions did. One graphic label was less 
discouraging than its text-only version: Man in 'I Quit' T-Shirt. 

Once again, the ineffective labels had images consisting pri
marily of art graphics (five labels), metaphors (four labels), 
unpleasant smoking experiences (three labels) and medical 
equipment (two labels), although one label depicted a suffering 
person and a child. 

e18 Cameron LD, et al. Tob Control 2015;24:e14-e22. doi:10.1136/tobaccocontrol-2012-050645 
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(a) Fear-Related Reactions 

Notata/1 Extremely 

2 3 4 5 6 

Figure 1 The eight graphic warning 
labels with the greatest impact on: 
(A) fear of harms and (B) feeling 
discouraged from wanting to smoke. 

Deathly Ill Woman 
~ 

Cancerous Lesion on Lip 
~ 

Healthy/Diseased Lungs 

Hole in Throat 

Oxygen Mask on Man's Face 

Man with Chest Staples 

Toe Tag 

Smoke at Toddler 

11 Text Label 

11 Graphic Label 

(b) Feeling Discouraged from Wanting to Smoke 

Not at All A Little Bit Somewhat Quite a Bit Very Much 

2 3 4 5 

Deathly Ill Woman 

Cancerous Lesion on Lip 

Healthy/Diseased Lungs 

Hole in Throat 

Oxygen Mask on Man's Face 

Man with Chest Staples 

Toe Tag 

Smoke at Toddler 

•Text Label 

• Graphic Label 

With the exception of Man in 'I Quit' T-Shirt, the labels that 
the FDA selected were more effective than the text-only labels 
in discouraging respondents from smoking. Five of these labels 
had the largest effects of those within their respective warning 
categories. 

Analyses revealed substantial differences between non
smokers and smokers in their reports of feeling discouraged 
from smoking in response to the labels. Non-smokers reported 
relatively greater discouragement in response to all labels. None 
of the LabelxSmoking Status interaction effects reached statis
tical significance. 

Evaluations of the average effect sizes for labels within the 
image theme categories revealed that the image theme that most 
discouraged smoking was diseased body parts (average rt~=0.36), 
followed by suffering or dead people (average rt~=0.14), children 
or babies (average rt~=0.11) and medical equipment (average 
rt~=0.08). Image themes with the smallest effect sizes were 
unpleasant smoking experiences (average rt~=0.05), art graphics 
(average rt~=0.05) and metaphors (average rt~=0.04). 

DISCUSSION 
Three key findings emerged from this study of the effects of the 
proposed graphic warning labels. First, the 36 proposed labels 
were easily understood, and many had greater effects than 
text-only labels on fear-related reactions and smoking motiva
tions, including all but one of the nine labels that the FDA 
finally selected. Overall, 69% of them induced relatively greater 
fear-related reactions about the health consequences of smoking 
and 61 % induced relatively greater discouragement from 
wanting to smoke. Second, the graphic warning labels compared 
with text-only labels induced greater fear-related reactions and 

discouragement for both young adult smokers and non-smokers, 
but the effects were enerall stron er for non-smokers. Third 

These results complement findings from two recent evalua
tions of the 36 proposed warning labels, indicating that many 
labels elicited stronger emotions or were perceived as more 
effective relative to text-only labels. 16 34 Similar to Nonnemaker 
and colleagues, 34 we also found no evidence that the graphic 
labels in the warning category, 'Quitting smoking now greatly 
reduces serious risk to your health,' affects emotional reactions 
and smoking motivations, and we found that the Woman 
Blowing Bubble image decreases motivations to not smoke. 
Hammond and colleagues 16 also identified elements associated 
with greater perceived effectiveness, including graphic images of 
disease or suffering as well as real people (vs comic book 
figures), a quitline number (vs no number), full colour (vs black 
and white) and personal information (eg, the sufferer's name 
and narrative). 

The present study differs from the prior studies in several 
ways. First, the prior studies included smokers (all ages), and 
either non-smokers ages 16-18 or susceptible non-smokers ages 
13-17. In contrast, this study included the vulnerable and large 
group of young adult non-smokers. Our findings add new 

Cameron LD, et al. Tob Control 2015;24:e 14-e22. doi: 10.1136/tobaccocontrol-2012-050645 e19 
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Table 4 i Feeling discouraged from Wanting to smoke in respons~ to graphic versus text Warning labels for non-smokers (n= 195) and smokers 
(n=113) 

Tl!/\::' ,:,:=::\/>·=· 
... Text label Non-smokers 

.. ~ (SD) 
Smokers 
M (SO) 

Smoker status 
effect 

Label M{SO) F 

Cigarettes are Addictive 
Hole in Throat 

Cigarette Injection 
Red !'tippet 

D 
M,A 
M,A 

Woman in Rain U 
·· Tobacco ~l)l~ke ean ~ami YC1ufthHdre11 • 

Smoke Approaching Baby . C 

Smoke;nB~y 
Girl with Oxygen Mask 
Smoke at Toddler 
Girl Crying 
Child Lettering 

Cigarettes Cause Fatal Lung Disease 
Healthy/Diseased Lungs 
Toe Tag 
Lungs Full of Cigarettes 
Doctor with X•Ray 

Cigarettes Cause Cancer 
Deathly Ill Woman 

Cancer9us Lesicm 9.~ lip.. . · 
White Cigarette Dorning 

c,s 
A 

D 
s 
M 

s 

Red Cigarette Burning A 
Cigarettes Cause Strpkes and. Heart Disease 

Oxygen Mask ori M~n•s Fati s,I: 
Hand With Oxygen Mask E 
Man itj l>ahi•Hand on Chest ··· S 
Red lightening with Heart A 

Smoking During Pregnancy Can .Harm Your Baby 
Baby in Incubator C,A,S;E 
Pacifier in Ashtray M 

Smoking Can Kill You 
Man wilh Chest Staples 
Red Coffin with Body 
Man in Casket 

S,P 
A 
s 

3.97 (1.26) 

3.22 (f.46) 
2.72 (1.38) 
2.54 (1,34) 

3.86 (1.36) 

3.84 (1.32) 
. 3.64 (1.34) 

3.64 (1.46) 
.3,3P(1,48) 
3.o!i{tsz) 

3.92 (t.20) 
3.70 (J.33) 
3.45 (1.34) 

3.ot0,31L 

4.29 (1.06) 
4. 11 (1.13) 
3.48(1,44) 
3.33 (1.33) 

3.63 (1.34) 
3.35 (1.38) 
3.25 {1.34) 
3.15 (1.38) 

3.54 {1.51) 
3.68 (1.42) 

·3.81(l.36) 
3.47 (f.43)·· 

3.33(f.46) 
Cigarettes=RIP A . 3.05 (1.42) 

Tobacco Smoke causes Fatal Lung Disease in Non-smokers 

2.74 (1.36) 

2,74 (1 . .36) 
2.45 (1.30) 
2.45 (1.30) 

3.31 (1.36) 

3.31!1.36) 
3.31036) 

•.. 3.1}(1.38) 

···••• ~,13(1.38) ···· 3.13 oJst 

2.99 (t.27) 
3.23 (1.3SJ 
3.23 (1.35) 
2.99 (1.27) 

3.30 (1.41) 
3.04 (1 . .39) 
3.30 (1.41} 
3.04 (1.39) 

3.03 (1.32) 
3.22 (1.37) 
3.03(1.32) 
3.22 (1.37) 

3.21 (1.48) 
3.46 (1.36) 

3.32 (1.43) 
.•·••· 3.32(1.43)· 

2.98(1.41) 
2.98 (1.41) 

Graveyard M 3.55JM1L 3.15(1,SO) 
Man .. Smoke at Woman U 3.52 O;~s) 3,1s (1;50) 
Woman Crying S 3.44 (1.39) 
Woman Smoke at Man U 3.03 (1.43) 
Man ttallds Up And Smoke U 3.02 (t47) 

Quitting Smoking Now Greatly Reduces Serious Risk to Health 

3.15 (1.50} 

2.95{1.40} 
2.95 (1.40) 

128.61 "** 0.48 
21;91 ... 0.14 

7.03** 

0.66 

23;58" 0 

24.61 ... 

10.36** 
34,23*** 

2.76 
0.11 

8S.97*** 
27.M*"• 

5.13* 
1,13 

97.21*** 

89.46*** 

3.17 
9.99** 

35_04•--

2.49 
8,26** 

0.61 

12.20*** 
3.52 

21.40•·· 

2.38 
16.08*** 
0.14 

12.53*** 
16.24*** 

8.63** 
0.39 
0.06 

. 0.05 

0.00 

0.15 
0.15 

O.o7 
0.20 
0.02 
0.00 

0,39 
0.17 
0.04 
O.ot 

0.41 
0.39 
0.02 
0.07 

0.20 
0.02 

.0.06 
0.00 

0.08 
0.02 

0.17 

0.02 
0.11 
0.00 

0.08 
0.10 
0.06 
0.00 
0.00 

3.84 (1.04) 

3,50(1.22) 
3.06 (1.32) .. 

2.96 (1.31) 

4.05 (1.04) 
4.02 (1.07) 
.3.94(1.07) 
3.80 (1.26) . 
3.66 (1.30) 
3.57 {1.34) 

3.81 (1.12) 
3.90 {1.11) 
3.81 (1.14) 
3.46 (1.23) 

4.16 (0.97) 
4.00 (1.13) 
3.85(U8) 
3.62 (1.31) 

3.80 (1.17) 
3.75 (1.15) 
3.60 (1,24) ... 
3.67 (1.16) 

3.74 (1.36) 
4.09 (1.04) 

4.07(1.14) 
3.94 (1.16) 
3,68(1.35) 
3.61 (1.33) 

3.89 (1.20) 
U7{1.16l 
3.85 (1.17) 
3.55 (1.36) 
3.57 (1.32) 

2.52 (1.30) 

2.oa (U6) 
1.86 (1.01) 
1.80 (0,98) 

2.78 (1.47) 
2.81 (1.41) 

2.69 (1.41) 
2.72 {1.40) 
2.53 (1.34) 
2.43{1.35) 

2.88 {1.20) 
2.71 {1.37) 
2.55 {1.29) 
2.38 {1.11) 

3.16 (1.38) 
2.93 (1.17) 
2.59(1.46) 
2.53 (1.16) 

2.64 (1.24) 
2.49(1.35) 
t48 (1,15) 

2.39 (1.32) 

2.79 (1.52) 
2.67 (1.46) 

2.69 (1.39) 
2.45 (1.36) 
2.45 (1.24) 
2.17 (1.10) 

2.46 (1.42) 
2.43 (1.44) 
236 (1.41) 

2.20 (1.08) 
2.14 (1.12) 

61.01°• 

56.20*** 
46.39*** 
42.21 ... 

45.00°•··· 

. 42.20°* 

28.91••· 
· 34.52°* . 

28.60°* 

28.58*** 
40.46*** 
44.33•--
35,34••· 

35,34••· 

45.45°* 
37.26* .. 

34.38*** 

42.osu• 
41.35*** 

38.10*** 
38.69*** 

17.69* 0 

51.78*** 

52.67'*•'· 

55.26* .. 
36.42***• 
53.03*** 

51.74*** 
47.99*** 
53.57*** 

48.60*** 
58.47*** 

0.30 
0.28 
0.25 

0.23 

0.25 

0.23 

0.17 
0.20 
0.17 

0.17 
0.23 
0.24 
0.21 

0.20 
0.25 
0.22 
0.20 

0.23 
0.23 
0.22 
0.22 

0.11 
0.27 

0.28 
0.29 
0.21 
0.28 

0.27 
0.26 
0.28 
0.26 
0.30 

Cigarettes in Toilet Bowl M 2,69 (1,40) 2.71 (1.39) 0,21 . 0.00 3.13 {1.36) 2.03 (1.20) 25,72*..,. 0.16 
Man in 'I Quit' T-Sliirt M 2.47(UO) 2.51 (1.26) 031 0.00 2.83 (1.32) 1.98 (1.01) 21.26***. 0.13 
Woman Slowing Bubble M 2.13 (1.24) 2.51 (1.26) 15.03*** 0.10 2.63 (1.34) 1.84 (0.92) 20.59*** 0.13 

Respon5e scale ranged from 1 (not at all) to S(~ 1111age ~es: A ait'.!ltaphla; C. child/baby: D, diseased body pan; E, medkal equipment; M, metaphor; S, suffering or 
dead person; U, unpleasant smoking experience. TJp=Pt ion of r~rlance explained. The labels selected by !fie food and Drug Administration In June 2011 appear In bold. 
•p<0.os,•·p<0.01 .... p<0.001. 

information that the warning label effects extend to non
smokers and even have stronger effects on fear-related reactions 
and discouragement from smoking for non-smokers than for 
smokers. Nonnnemaker and colleagues used a between-subjects 
design in which each participant viewed only one label, which 
enabled them to test the effects of each label on intentions to 
quit or to start smoking. Participants in the present study 

viewed multiple labels, and this experience may reflect the 
exposure to multiple (although potentially not as many) labels 
that community members will have when the labels are imple
mented and disseminated through media. Nonnemaker and col
leagues also assessed general quit intentions (eg, 'How likely do 
you think it is that you will try to quit smoking within the next 
30 days?'), whereas this study focused specifically on how the 

e20 Cameron LD, et al. Tob Control 2015;24:e14-e22. doi:10.1136ltobaccocontrol-2012-050645 
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labels affected motivations to not smoke. This distinction is 
important given that the previous study did not obtain evidence 
that the warning labels had much impact on smoking intentions; 
only three labels had reliable effects on smoking intentions for 
one of their subsamples, and those effects were small. In con
trast, we found reliable and typically medium or large effects of 
the labels in discouraging respondents from wanting to smoke, 
suggesting that the labels may influence immediate smoking 
motivations. 

Finally, our study added complementary evidence to findings 
from the previous studies .in that we compared the graphic 
labels to text-only labels that were similar in size and the use of 
red, black and white colour fonts in order to provide a strong 
test of the relative effects of the graphic images. The FCTC calls 
for the implementation of large warning labels on tobacco pro
ducts, and the present findings support the use of the graphic 
images over large, text0 only labels. Nonnemaker and colleagues 
provided complementary evidence on the size of proposed 
labels' effects on emotional responses relative to text-only state
ments in the size and font of current labels. 

Several aspects of the study warrant comment. While the 
study sample included young adults from across the USA, 
recruitment through university-based distribution lists and 
MTurk means that the generalisability of the findings remains to 
be established. Use of these recruitment methods was necessary 
given the time constraints created by the need to complete the 
survey before the FDA selected the final set of labels and 
announced them to the nation. MTurk has been found to yield 
high-quality data, as reflected by such indicators as high-scale 
reliabilities that are comparable to those obtained through more 
traditional methods,38 and it provided a diverse sample of 
young adults. Further research is needed to evaluate the effects 
of the labels for those communities not well-represented by this 
sample, particularly Hispanics and Latinos and those without 
high school diplomas. 

The study utilised a heterogeneous sample of young adults 
ages 18-30, and it is possible that some subgroups could react 
differently to the graphic warning labels. For example, non
smokers at the older end of the spectrum may be less likely than 
younger non-smokers to initiate smoking in the future. 39 

Although analyses revealed no age differences in immediate 
worry and motivational reactions to the labels, warning labels 
discouraging smoking may, nevertheless, have less impact on 
smoking initiation rates for older non-smokers than for younger 
non-smokers. Further studies utilising larger samples and add
itional measures of subsequent smoking behaviour are needed to 
examine age-related differences in immediate and longer term 
emotional, motivational and behavioural reactions to the labels. 

One limitation is that participants viewed the warning labels 
on computers rather than in tactile, real-world settings. 
Interacting with tobacco warnings in naturalistic settings might 
lead to different (potentially increased) effects on fear-related 
reactions and discouragement from smoking. Although the use 
of multiple comparisons increases the risk of Type 1 error, the 
many large effect sizes and highly consistent patterns for the 
Label and Smoking Status main effects suggest that they are not 
due to chance. We split the graphic labels into two sets to 
reduce participant burden, leaving open the possibility that the 
other warnings in each set may have differentially influenced 
how each warning was rated. The random orderings should 
have minimised these effects and no set effects were observed 
for the text-only labels, but an alternative approach would be to 
randomise participants to 18 of the 36 labels. The few 
LabelxSmoking Status interaction effects, which had small 

Research paper 

effect sizes and inconsistent patterns, should be interpreted with 
caution. The general absence of significant interaction effects 
suggests that the labels' main effects tend to be comparable for 
young adult smokers and non-smokers. 

At the time of writing, the implementation of the labels was 
blocked by ongoing litigation (R.J. Reynolds Tobacco Co. vs U.S. 
FDA, No. 11-1482 (D.D.C.), on appeal, No. 11-5332 (D.C. 
Cir.). The original court decision found that requiring tobacco 
companies to display the labels violated their right to free 
speech. The ruling was upheld on appeal, and the FDA subse
quently petitioned for its review by a large panel of judges. This 
litigation underscores the continuing need for research on the 
effects of the proposed warning labels and other graphic labels 
on knowledge and appreciation of the health consequences of 
smoking and on decisions to initiate, continue or quit smoking. 
This research also continues to inform the decisions of other 
countries regarding the implementation of graphic warnings as 
well as the development and selection of specific warnings. 

In conclusion, the present findings indicate that, for young 
adult smokers and non-smokers, many of the proposed warning 
labels were easy to understand, enhanced fear-related reactions 
about the health consequences of smoking and discouraged 
them from wanting to smoke. The findings point to the types of 
images that may have the greatest effects in discouraging 
smoking: those with photographs of diseased body parts, suffer
ing people, dead people, children and babies. The study also 
identified images least likely to influence smoking motivations: 
those with art graphics, metaphors or unpleasant smoking 
experiences. These findings can be useful in guiding the devel
opment of new labels in the future. The Family Smoking 
Prevention and Tobacco Control Act permits changes in the 
labels if they promote greater appreciation of the risks asso
ciated with smoking and reduce habituation to the warning 
labels that are in use. Further research could use larger samples 
of warning labels to provide sufficient power to test for the 
independent associations of the image themes with the variance 
in reactions accounted for by the graphic label effects. This 
research can also evaluate differences in use of images within a 
warning category, such as the relative influences of an image of 
a child or baby versus an adult in labels about the consequences 

What this paper adds 

Cameron LD, et al. Tob Control 2015;24:e14-e22. doi:10.1136/tobaccocontrol-2012-050645 e21 
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of secondhand smoke. Continued research is needed to further 
delineate the types of graphic images that have the greatest 
impact on risk perceptions and smoking motivations. 
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adolescents on graphic health warnings 
and plain packaging of cigarettes 
Aaron Drovandi', Peta-Ann Teague, Beverley Glass and Bunmi Malau-Aduli 

Abstract 

Background: Graphic health warnings on tobacco packaging and the plain packaging of tobacco products are key 
tobacco control interventions. This systematic review investigates the perceptions of adolescents towards these 
packaging interventions. 

Methods: Published, original-research, English-language articles from 1 January 2000 to 1 September 2017 were 
identified through a systematic literature search of the PubMed, Cl NAHL, PsyclNFO, Web of Science, and Scopus 
databases. Articles describing investigations into the perceptions of adolescents aged 11 to 19 years towards 
graphic health warnings and/or plain-packaged cigarettes were included in this review. 

Results: Nineteen articles, involving 15,935 adolescent participants, of which 72.85% were non-smokers or ex
smokers and 27.15% occasional or daily smokers, met the eligibility criteria. Graphic health warnings were perceived 
as more effective than text-only warnings, with warnings depicting lung cancer, and oral diseases being perceived 
as particularly effective. Health warnings increased viewer fear, anxiety, shock, and guilt and were considered 
effective in preventing non-smokers from experimenting with tobacco and prompting current smokers to quit. 
Plain packaging reduced the attractiveness and other positive attributes of cigarette packaging, with darker colours 
found to be the most effective. When used in combination, plain packaging increased the visibility of graphic 
health warnings, with participants also perceiving them as having an increased tar content and having more 
serious health risks, and increased thoughts of quitting amongst smokers. 

Conclusions: Graphic health warnings and plain packaging appear to increase adolescent awareness of the 
dangers of tobacco use. Further research into the most effective warnings to use in combination with plain 
packaging is needed to ensure the greatest reduction in tobacco use and prevent tobacco-attributable morbidity 
and mortality in this vulnerable population. 

Keywords: Tobacco control, Public health, Youth, Health literacy 

Background 
Tobacco use continues to be a major contributor to glo
bal morbidity and mortality, being responsible for an es
timated 7 million deaths per year, and the attributable 
cause of death for over half of persistent tobacco users 
[l, 2]. Multiple forms of cancer and cardiovascular and 
respiratory diseases are the adverse outcomes of greatest 
concern, with their risk and severity being influenced by 
individual patient factors, alongside the cumulative 
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College of Medicine and Dentistry, James Cook University, Building 047, 
Pharmacy, 1 James Cook Drive, Townsville, QLD 4810, Australia 

exposure to carcinogenic constituents over the lifetime 
of a smoker [3, 4]. Therefore, initial tobacco experimen
tation and the development of nicotine addiction during 
the formative years when the brain is still maturing is 
linked not only to more significant risks to long-term 
health, productivity, and life expectancy, but also to a 
greater tendency to continue the addiction into adult
hood [5, 6]. Physiological and sociological differences to 
adult populations increase the likelihood of addiction, 
where adolescents can experience significant peer pres
sure to experiment with drugs such as tobacco, which 
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contributes to the majority of active adult smokers ha
ving started smoking during their teenage years [7, 8]. 

This issue is compounded by a long history of tobacco 
industry marketing tactics targeting adolescents and 
young adults in preference over older adults, as they are 
vital to the survival of the industry as the next 'gener
ation' of smokers [9-12]. Whilst tobacco manufacturers 
have insisted that their packaging and other marketing 
techniques are meant only to retain brand loyalty 
amongst adult smokers, internal tobacco manufacturer 
documents show otherwise [9-12]. These targeted mar
keting strategies are the product of decades of research 
into attractive colours, shapes, logos, and descriptors 
meant to appeal to and attract adolescents and young 
adults, and create brand loyalty early in the life of a 
smoker [9-14]. The use of attractive packaging, filters, 
and variant descriptors such as 'light; 'mild; and 'smooth' 
have been shown to create misconceptions amongst both 
smokers and non-smokers on the relative safety of differ
ent cigarette brands and variants within brands [9-11]. 

In response to these marketing strategies, and to curb 
the use of tobacco amongst adolescents, there have been 
a range of interventions and programs implemented, in
cluding tax increases, banned point-of-sale advertising, 
mass media campaigns, and school- and parental-based 
educational programs. As part of the World Health Or
ganization's Framework Convention on Tobacco Control 
(FCTC), articles 11 and 13 relate to the packaging and 
labelling of tobacco products, and tobacco advertising, 
promotion, and sponsorship respectively [15]. These aim 
to guide FCTC signatories in removing misleading im
pressions created by tobacco marketing, advertising, and 
branding and to ensure the use of sufficiently sized text 
and pictorial health warnings, to inform and educate the 
public on the dangers of tobacco use [15]. 

Countries implementing these bans make tobacco 
packaging one of the last available methods for tobacco 
manufacturers to promote their products and differenti
ate them from competitor's products [16, 17]. However, 
even this 'last bastion' for advertising is being increas
ingly controlled, through mandated pictorial and graphic 
health warnings, and the standardised (plain) packaging 
of tobacco products, first introduced in Australia in late 
2012, and now present and planned for introduction in 
several other countries [18]. Reviews evaluating the ef
fectiveness of these recent implementations of graphic 
health warnings (GHW) and plain packaging (PP) have 
been ongoing, with the growing body of international 
evidence supporting their use [18-22]. However, no re
view to date has focused on the effects of these interven
tions on adolescents. This systematic review therefore 
aims to assess the perceptions of adolescents towards 
graphic health warnings and plain packaging of cigarette 
packaging, which are aimed at reducing tobacco use 
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amongst this vulnerable population. We had significant 
interest in identifying how younger persons perceive to
bacco use as a measure of social standing, the potential 
for harm caused by tobacco use, and how these percep
tions were influenced by the packaging of tobacco prod
ucts. This review aimed to answer the question: How 
does tobacco packaging and labelling influence adoles
cents' perceptions of tobacco products? 

Methods 
This review was conducted as part of a larger research 
project, using a protocol that is not currently published. 
The PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines were used as a 
reporting guide for this systematic review [23] (see 
Additional file 1 ). 

Eligibility criteria 
Eligible articles were those that gathered the 
self-reported perceptions of adolescents towards 
cigarette packaging which were either plain-packaged, 
displayed graphic health warnings, or both. These per
ceptions include any reported measure relating to per
ceived risks and attractiveness of packaging, as well as 
perceptions of the packs themselves, or smokers who 
use the packs. For this review, the relevant adolescent 
age was considered as being between the ages of 11 and 
19 years old. This is the general age range of adolescents 
enrolled in middle school and high school, and where 
the use of tobacco generally becomes of concern within 
educational systems. Original-research articles published 
between 1 January 2000 and 1 September 2017, in the 
English language, were eligible for inclusion, whereas re
views, opinions, letters, and protocols were excluded. 
Articles which discussed the perceptions of young adults 
(18 to 35 years) or adults only were excluded, as well as 
those that did not differentiate data collected between 
different age groups if both adolescent and adult partici
pants were enrolled. Other reasons for exclusion in
cluded the presentation and evaluation of text-only 
warnings on tobacco products, studies which did not 
gather self-reported adolescent participants' perceptions 
(such as eye-tracking studies), studies that did not in
clude GHW and PP perceptions as their primary out
come measure, and studies which asked participants to 
recall warnings they had seen in day-to-day life. 

Search strategy and study selection 

Eligible articles were identified through a systematic lit
erature search of the PubMed, CINAHL, PsycINFO, 
W eh of Science, and Scopus databases. Searches utilised 
MeSH terms and combinations of the following words 
and their appropriate iterations: adolescent, perception, 
cigarette, plain packaging, graphic health warning, belief, 
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behaviour, smoking, tobacco, warning, and young (see 
Additional file 2 for the detailed search strategy). Two au
thors (AD and BMA) were independently involved in art
icle searching and screening and cross-checked each 
other's final lists of eligible articles. Disagreements relating 
to article eligibility were resolved by consensus amongst 
all four authors. Titles were read to identify potentially 
relevant articles, and we initially included any article that 
appeared to present cigarette packaging to participants of 
any age or smoking status. Abstracts were reviewed, and 
articles which involved adolescent participants' responses 
to cigarette packaging were retained, and those that 
matched the exclusion criteria were removed from the re
view. Eligible articles had their citations ( using Google 
Scholar) and reference lists scanned to identify additional 
articles. 

Data extraction and quality appraisal 
Data extraction was initially performed by a single author 
(AD), then independently cross-checked by a second au
thor (BMA). Data extracted from eligible articles included 
author details, year published, country of participant origin, 
participant numbers and age range, gender distribution, 
smoking status, study design, interventions employed, and 
outcomes reported. The primary outcomes of interest for 
this review were the perceptions of adolescents towards 
cigarette packaging that displayed graphic health warnings, 
were plain packaged, or both. Responses gathered included 
'choice preferences' and Likert-scale ratings of packaging at
tractiveness, perceived cigarette taste, perceived health 
risks, warning intensity, perceived smoker attributes, pre
ferred pack selection, personal relevance of warnings, and 
perceived effectiveness in preventing smoking in 
non-smokers and prompting current smokers to quit 
Study quality was assessed using validated checklists from 
the Joanna Briggs Institute (JBI). The JBI 'Checklist for 
Analytical Cross Sectional Studies' was used for 16 studies 
[24], and the JBI 'Checklist for Randomized Controlled Tri
als' was used for three studies [25]. These checklists assess 
for study clarity, appropriateness of methodological design, 
analysis, presentation of results, and alignment of results 
and discussion to research objectives. 

Data analysis 
All outcome items were listed in a database, separated by 
type of intervention (GHW, PP, or both). Commonly de
scribed outcome items across the eligible articles (such as 
attractiveness of packaging for plain packaging studies, 
and perceived health risk across warnings for graphic 
health warning studies) were compared and reported rela
tive to the intervention employed. Choice-based prefer
ences and Likert-scale ratings which were identical or 
considered similar by authors (such as 'appeal' and 'at
tractiveness') were compared and pooled when describing 
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the perceptions of adolescents to give clarity to the overall 
findings of each intervention type. Other findings relating 
to adolescent perceptions, such as the opinions of partici
pants towards cigarette packaging warnings, were re
corded separately and used to support the primary 
outcomes. The results of studies which did not receive a 
high quality score during the quality assessment were 
taken into consideration and are identified within the 
results. 

Results 
Study characteristics 
Figure 1 illustrates the resulting number of eligible arti
cles from the search strategy. The search strategy ini
tially identified 576 potentially eligible articles (after 
duplicates were removed), which was reduced to 90 after 
abstract reading. Full texts were then read, resulting in a 
final number of 19 eligible articles. Common reasons for 
ineligibility were participant population being young 
adults, lack of distinguishing results between adolescents 
and older participants, queried participants on their per
ceptions without presenting interventional materials, 
displayed text-only warnings on cigarette packaging, or 
presented television/mass media warnings. 

Table 1 details the study and participant characteristics 
of each article included in this review. A total of 15,935 
participants were included in the 19 studies reviewed, 
7267 (45.46%) of which were male, 8659 (54.58%) fe
male, and 9 (0.06%) not-stated, all between the ages of 
11 and 19 years. Nearly three quarters (72.85%) of partic
ipants were non-smokers or ex-smokers, and the re
mainder (27.15%) were occasional or daily smokers. 
Seven studies were conducted in Europe (n = 6150), one 
in Oceania (n = 1087), three in Asia (n = 4130), six in 
North America (n = 2958), one in Africa (n = 544), and 
one both in Europe and North America (n = 1066). 

The 19 eligible studies used either face to face or elec
tronic means to gather quantitative data from partici
pants. This data included participant perceptions of a 
range of interventional materials involving cigarette 
packaging, including their perceptions of health risks 
and tar delivery, pack attractiveness, smoker attributes, 
pack attributes, personal relevance of warnings, and 
warning credibility. For the purposes of this review, pic
torial and graphic health warnings, testimonials, and 
lived experiences will be grouped under and abbreviated 
as GHW, and plain packaging (including plain white and 
plain brown packs) will be abbreviated as PP. Nine 
studies evaluated perceptions towards different GHWs 
[26-34], seven evaluated perceptions towards branded 
versus PP cigarette packages [35-41], and three evalu
ated perceptions towards a combination of GHWs and 
pp [42-44]. 
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Articles identified through 

database searching 

(n = 665) 

! 
Articles remaining after 

duplicates removed 
(n = 576) 

! 
Articles remaining after titles 

and abstracts scanned 
(n=90) 

! 
Articles included in review 

(n = 19) 

Fig. 1 Flow chart of systematic literature search 

Quality appraisal 
Sixteen studies were assessed by the JBI 'Checklist for 
Analytical Cross Sectional Studies' and scored out of 
eight, with four or below indicating low quality, five to 
six as moderate quality, and seven to eight as high qual
ity [24]. Fourteen were found to be of high quality, and 
two of moderate quality [30, 32]. Three studies were 
assessed by the JBI 'Checklist for Randomized Con
trolled Trials' and scored out of 13, with seven or below 
indicating low quality, eight to ten as moderate quality, 
and ten and above as high quality [25]. All three RCTs 
scored were of high quality [42-44]. Table 2 details the 
quality appraisal outcomes of each study and the re
sponses of participants to their respective interventional 
materials. 

Graphic health warnings 
Graphic image versus text warnings 
Nine studies in this review reported on adolescent percep
tions on the effectiveness of text warnings compared to 
GHWs [26-28, 30, 31, 34] and/or between different 
GHWs on cigarette packaging [28-34]. GHWs were per
ceived as more effective than text warnings across most 
outcome measures in these studies. This included their 
ability to communicate the negative health effects of 
smoking [26-28, 30, 34], prevent non-smokers from 
smoking [26-28, 31], and motivate current smokers to 

Articles removed after titles and 

abstracts were scanned (n = 486) 

Articles removed after full-text 

reading (n = 71) 

Reasons for removal included: non
adolescent study population, no 

distinction between adolescent and 

adult responses, no presentation of 
interventions, or the use of mass

media health warnings via video. 
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quit [27, 28]. Two studies gathered specific reactions to
wards warning type, with graphic warnings considered 
more useful, credible, personable, and noticeable com
pared to text warnings and more capable in arousing fear 
and influencing a reader's self-efficacy in changing their 
smoking behaviours and discussing smoking with others 
[28, 31]. One study found no difference in participants' 
perceptions of text warnings vs. text plus pictorial warn
ings, though we considered the pictures used in the study 
as not being as graphic in comparison to warnings utilised 
in other studies [30]. This study also found that nearly half 
of participants did not believe that they would develop 
lung cancer if they became regular smokers, and nearly 
one third holding this belief relating to smoking and ad
diction. However, this study received a 'moderate' quality 
score during quality assessment, with issues such as ambi
guity in the questions asked to participants potentially af
fecting the accuracy of these findings [30]. 

Standout and poorly rated graphic images 
When comparing multiple GHWs, most studies identi
fied that GHWs depicting respiratory or lung cancer 
were perceived as the most effective compared to other 
GHWs [26, 27, 30-32]. Studies that aimed to gauge spe
cific reactions towards diseases portrayed in GHWs 
found that lung cancer and an increased perceived 
graphicness of warnings resulted in higher ratings for 
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Table 1 Participant and methodological characteristics of articles eligible for inclusion in this systematic review (n = 19) 

Year Location, Gender Participant smoking Mode of study and interventions Data collection and outcomes 
published participant distribution status employed reported 
and main numbers, 

M% F% NS% EX% S% 
author and age 

range 

2009 UK 51.6 48.4 72.6 27.4 An online survey displaying six pairs of Participants chose from each pair (or 
Hammond [35] n=806 cigarette packs (using two brands), with indicated 'no difference') which pack 

11-17years branded, plain white, and plain brown would have most tar delivery, 
packaging used, all displaying the same smoothest taste, reduced health 
GHW. risks, highest attractiveness, and 

choice to smoke. 

2009 Vardavas Greece 46.0 54.0 80.6 19.4 An in-school digital survey using Participants rated warnings using 5-
[26] n=574 computer-generated images, displaying point Likert scales on perceived ef-

12-18years pairs of seven existing text-only warn- fectiveness in preventing smoking, 
ings with a comparative proposed GHWs depicting the impact of smoking on 
on un-branded packaging. health, and perceived warning 

strength. 

2010* Fong China 50.8 49.2 87.9 8.1 4.0 Digitally constructed warnings were Participants ranked and rated 
[2/] n=396 presented in person as photographs to warnings using 5-point Likert scales 

13-17years adult and adolescent residents of four on effectiveness in motivating 
Chinese cities. Five pairs of cigarette smokers to quit, preventing youth 
packaging (four pairs with text-only ver- smoking, informing the public on 
sus GHW) were displayed. the harms of smoking, and showing 

government anti-tobacco initiative. 

2010 Germain Australia 49.4 50.6 60.4 21.9 39.7 An online survey, with each participant Participants rated on 5-point Likert 
[42] n = 1087 randomly viewing one of 15 packs, scales; five perceived pack attributes, 

14-17years varying in brand presented (3 brands), five perceived smoker attributes, and 
degree of brand prominence, and size of seven perceived cigarette attributes. 
GHW (3 x 5 design). 

2011 USA 100 60.9 15.0 39.1 An online survey with participants Participants rated on 5-point Likert 
Hammond [36] n=826 viewing eight packages grouped into scales: brand appeal, brand taste, tar 

18-19years four categories: female-oriented brand quantity, and health risks for each 
with descriptors, female-oriented brand package. Participants also indicated 
without descriptors, plain, and non- on seven perceived attributes per 
female-oriented brand. pack (e.g. glamour, coolness, popu-

larity) and their preferred pack. 

2012a Mexico 50.0 50.0 51.1 48.9 Face to face survey with participants Participants rated 11 measures on 
Hammond [28] n = 528 viewing warnings from 2 of 15 health- 10-point Likert scales, including per-

16-18years effect themes, each of which contained ceived message: credibility, personal 
1 text-only, and 4 to 6 pictorial warnings. relevance, and affective responses. 
Each theme included; graphic health Four of these 11 items related to 
warnings, lived experiences, symbolic perceived effectiveness, including 
representations, and testimonials. motivating smokers to quit and pre-

venting non-smokers from smoking. 

2012b UK 100 68.9 31.1 An online survey with participants Participants rated on 5-point Likert 
Hammond [37] n =947 assigned to one of four categories, each scales: brand appeal, brand taste, tar 

16-19years containing 1 0 cigarette packages: quantity, and health risks for each 
female-oriented brand with descriptors, package. Participants also indicated 
female-oriented brand without descrip- on seven perceived attributes per 
tors, plain, and non-female-oriented pack (e.g. glamour, coolness, popu-
brand. larity) and their preferred pack. 

2012 Moodie UK 47.3 52.7 90.9 9.1 An online survey with participants Participants rated the four coloured 
[38] n=658 viewing several colours of plain cigarette packs on 5-point Likert scales their 

10-17years packs with a text 'Smoking Kills' warning perceived taste and harm. The stand-
(white, red, green, light blue), and a ard brown plain pack was rated on 
brown plain pack of standard, sliding, eight perception items (four pack 
and super-slim designs. and four smoker items), and prefer-

ence compared to other designs. 

2013 Ford [39] UK 51.5 48.5 100 In-home surveys with participants Participants rated 11 items on 5-
n = 1025 viewing four branded packs (standard, point semantic scales relating to 
11-16years slim, novel opening mechanism, and package attractiveness, coolness, per-

striking colour) and one plain pack with ceived harm, eye-catching, interest in 
the same text warning. smoking, and liking/disliking the 

pack. 
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Table 1 Participant and methodological characteristics of articles eligible for inclusion in this systematic review (n = 19) (Continued) 

Year Location, Gender Participant smoking Mode of study and interventions Data collection and outcomes 
published participant distribution status employed reported 
and main numbers, 

M% F% NS% EX% S% 
author and age 

range 

2013a* USA 52.4 47.6 69.2 30.8 An online survey with participants Participants rated several warning 
Hammond [29] n=510 randomly assigned to view two of nine aspects on 10-point scales, including 

16-18years sets of GHWs proposed by the FDA (6-7 increase in concerns of health risks, 
warnings per set), with each GHW per efficacy motivating smokers to quit 
set displaying the same text warning. and preventing youth from smoking, 

and overall warning effectiveness. 

2013b UK 54.9 45.1 93.8 1.0 4.9 An online survey with participants Participants selected from each pair 
Hammond [43] n=762 viewing six pairs of packs, comparing a (or indicated 'no difference') which 

11-17years regular pack to white or brown plain pack would have most tar delivery, 
packs with moderate-sized text or smoother taste, reduced health risks, 
graphic warnings (40%), or large-sized highest attractiveness, would prompt 
(80%) graphic warnings (2 x 3 model). to start smoking, and choice to 

smoke. 

2013 USA 100 - 100 An online survey with participants Participants rated 5-point scales the 
Pepper [30] n=386 randomly viewing one of four pack perceived effectiveness of their 

11-17years categories: addiction text-only warning, warning in discouraging them from 
addiction text and image, lung cancer smoking, and the perceived likeli-
text-only warning, and lung cancer text hood and severity of suffering from 
and image (2 x 2 model). the described condition (addiction 

or lung cancer). 

2015* Alaouie Lebanon 42.9 57.1 90.4% 9.6 Face-to-face interviews across 28 schools Participants rated on 5-point Likert 
[31] n= 1412 ex-smoker and universities, with students presented scales their perceived: message use-

13-18years or non-smoker with two of five GHW on plain white fulness, noticeability, susceptibility, 
packs compared to a locally available effectiveness, fear-arousal, self-
text-only warning. efficacy in changing behaviour, in-

tentions to not-smoke, and influen-
cing family and close-contacts. 

2015 Babineau Ireland 55.7 43.7 78.6 4.2 17.2 In-school surveys for students across Participants chose one pack (or 
[40] n = 1378 27 schools. Pairs of packaging for three indicated 'no difference') from each 

16-17 years brands were presented. Packs were pair based on pack attractiveness, 
either branded or plain, with identical perceived health risks, perceptions of 
GHWs (lung damage). popular smoker attributes, and pack 

preference. 

2016 Nigeria 44.7 55.3 98.3 1.7 In-school surveys in two schools in a Participants indicated if each 
Adebiyi [32] n=544 single community, with participants warning evoked: fear; shock, anxiety, 

13-17years viewing four GHWs: smoking harming or indifference. They also utilised a 3-
children, and causing airway cancer, point Likert scale on the effective-
stroke, and impotence. ness of each GHWs in preventing 

smoking initiation. 

2016 USA, Spain, 50.0 50.0 - 100 An online survey with participants Participants rated using 6- and 7-
Andrews [44] France viewing one of eight packs (four plain point scales in response to the pack 

n = 1066 and four branded) with varying levels of their: cigarette cravings, evoked fear 
13-18years graphicness of GHWs, depicting the risks (4 items), pack feelings (3 items e.g. 

of smoking causing mouth cancer (2 x 4 embarrassed), and thoughts of quit-
model). ting (4 items). 

2016 Mutti Mexico 48.5 51.5 42.9 47.1 A face-to-face electronic survey with par- Participants rated (yes/no/no 
[41] n = 359 ticipants viewing a set of 12 gender- difference) each pack on appeal, 

16-18years specific packs that were either fully perceived taste, and perceived harm, 
branded or plain with brand name and with perceived smoker traits also 
descriptors. rated (e.g. femininity, glamour, 

coolness, and popularity). 

2016 USA 53.0 47.0 58.5 41.5 An online survey with participants Participants rated fear, guilt, and 
Netemeyer n=349 randomly viewing one of nine cigarette disgust evoked; perceived 
[33] 13-18 years packages containing a combined text graphicness of the warning; and 

and GHW. personal and perceived peer 
consideration of smoking after 
viewing. 
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Table 1 Participant and methodological characteristics of articles eligible for inclusion in this systematic review (n = 19) (Continued) 

Year 
published 
and main 
author 

Location, 
participant 
numbers, 
and age 
range 

Gender Participant smoking Mode of study and interventions Data collection and outcomes 
reported distribution status employed 

M% F% NS% EX% 5% 

2017 Reid [34] India, 
Bangladesh, 
China, Korea 
n = 2322 
16-18 years 

50.2 49.8 77.3 22.7A Online survey in Korea and China, and 
computer-assisted interviews in India 

Participants were assessed on their 
perceptions of the potential health 
effects of smoking for all 15 sets of 
warning after viewing their randomly 
assigned two sets. Participants either 
'agreed', 'disagreed', or responded 
'do not know' to each health 
consequence listed. 

and Bangladesh. Participants viewed 2 of 
15 sets of cigarette packaging warning. 
Each set included 5-6 warnings on the 
same consequence of smoking, and in
cluded one text-only warning, GHW, 
lived experience, and testimonial. 

GHWGraphic health warning Alaouie et al. [31]: smoking prevalence higher in males (18.2% vs. 3.4%)-statistics do not include narghile smoking 
*Adult smokers participated in this study, though their results have been omitted in this review 
/\There were significant differences in smoking status between different countries (see Table 2) 

inciting fear, guilt, and shock [32, 33]. Other GHWs of 
note included those that were increasingly graphic, those 
depicting foetal damage caused when smoking whilst 
pregnant [26], and those depicting oral diseases [27, 31, 
33]. Impotence was the least effective of four warnings 
in one study, receiving the highest 'indifference' ratings 
by participants [32]. Skin ageing was also poorly rated in 
one study, with participants in only one of four countries 
having an increased awareness of this consequence of 
smoking [34]. Studies comparing methods for delivering 
GHWs also found that colour warnings were perceived 
as more effective than black and white warnings, those 
depicting real people as having a greater impact than 
those that were symbolic or cartoon-styled, and those 
that included quitline information over those that did 
not [28, 29]. Graphic images were perceived as more ef
fective than symbolic or shared lived experiences, and 
those that depicted external rather than internal health 
effects [44]. 

Influencing participant characteristics 
Some studies found significant differences in participant 
perceptions related to demographic characteristics, 
namely age, gender, and smoking status. One study 
found that female participants had significantly higher 
ratings for the warnings depicting foetal damage when 
smoking, and protecting children from cigarette smoke 
[26]. One study found that younger participants (those 
under 15 years) experienced higher levels of fear and 
shock and would be less likely to smoke when shown a 
warning depicting airway cancer (though the results of 
this study should be interpreted with caution due to re
ceiving a moderate quality score) [32]. Smokers in par
ticular reported higher levels of guilt with increased 
graphicness compared to non-smokers, though had 
lower levels of disgust towards graphic warnings [33]. In 
the two studies that asked participants relating to their 
overall perceptions of health warnings on tobacco prod
ucts, a majority (> 75%) in both studies indicated that 

cigarette packaging should include more health-related 
information, including the use of graphic images [27, 
34]. 

Plain packaging 
Overall perceptions of plain packaging 
Seven studies investigated adolescent participants' per
ceptions of plain-packaged cigarettes, with most of the 
studies comparing white and/or brown plain-packaged 
cigarettes to fully branded, or partially branded packs 
(with or without accompanying health warnings) [35-
41]. One study evaluated multiple colours of 
plain-packaged cigarettes [38], and one study evaluated 
plain-packaged cigarettes versus novelty branded 
cigarette packs [39]. In comparison to fully branded or 
partially branded packs, most of these studies identified 
that the brown-coloured, plain-packaged cigarettes were 
perceived by participants as having the lowest attract
iveness/appeal, inferior taste, increased tar content, 
and an increased risk of causing ill-health [35-37, 
39-41]. White packs were also perceived as less at
tractive and not preferred compared to branded packs 
in one study [35]. 

Impact of branding elements 
Whilst some participants recognised that cigarette pack
aging does not influence health risk and tar delivery 
[35], a concerning theme which arose in some studies 
was the misperception that PP cigarettes had a lower tar 
content, reduced health risk, or were better tasting com
pared to branded cigarettes [35, 36, 38]. Colouration 
used when plain packaging cigarettes was found to be a 
critical aspect in one study, with half of participants as
sociating the colour of the pack with cigarette harm and 
taste [38]. Whilst the brown plain pack was perceived as 
it was in other studies (unattractive, cheap, and uncool), 
the red pack was perceived as the strongest tasting and 
most harmful, whilst the white and light blue packs were 
perceived as being weaker tasting and the least harmful 
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Table 2 Quality appraisal outcomes and study outcomes for each of the eligible studies (n = 19) 

Year published and 
main author 

Quality appraisal 
outcome 

Intervention type* and analyses used Key findings for adolescent perceptions of graphic health warnings 
and/or plain packaging 11 

2009 Hammond [35] High 
(cross-sectional) 

2009 Vardavas [26] High (cross
sectional) 

201 O* Fong [27] High 
(cross-sectional) 

PP; chi-square, linear regression 

GHW vs. text warnings; chi-square, 
multivariate logistic regression 

GHW vs. text warnings; chi-square, 
mixed-model ANOVA 

2010 Germain [42] High (RCD GHW/PP; chi-square, ANOVA, 
principal component analysis 

2011 Hammond [36] High PP; linear regression 
(cross-sectional) 

2012a Hammond [28] High GHW; linear mixed effects models 
(cross-sectional) 

• Both brands with plain white packs were perceived as less 
attractive, non-preferred, and having a lower tar content com
pared to the branded packs. 

• One pack brand was also considered as having a lower health 
risk, and one brand as having a less-smooth taste. 

• The plain brown packs were less attractive and less smooth for 
one brand, and less attractive, less smooth, higher risk, and non
preferred for the other brand compared to branded packs. All p 
values for these stated differences are < .001. 

• GHWs were considered more effective than text-only warnings 
for 71.6 to 96.1% of participants, both in preventing non-smoking 
participants from smoking and in describing the effects of smok
ing on health. 

• Up to 84% of participants rated GHW as 'effective' or 'very 
effective' (4 or 5 out of 5) in preventing smoking initiation. 

• The GHW depicting lung cancer was rated as the most effective, 
followed by the GHW depicting foetal damage caused when 
smoking whilst pregnant. 

• Female participants had significantly higher effectiveness ratings 
of the GHWs depicting foetal damage, and protecting children 
from smoke (p < .05). 

, The four GHW packets were both rated and ranked as the most 
effective in motivating smokers to quit and preventing youth 
smoking, significantly higher than the six text warnings (p < .001 ), 
with the GHW depicting lung cancer rating the most effective, 
followed by the mouth disease, gangrene, and clogged arteries 
warnings (p < .OS between each warning). 

• The four GHW (with lung cancer as the highest rated) were also 
the most effective in informing the public on the dangers of 
smoking, with 81 .5% of adolescents stating that packaging within 
China should contain more health information and 78.9% stating 
that packaging should include pictures instead of text-only 
warnings. 

, Mean ratings of all positive pack, smoker, and cigarette attributes 
significantly reduced as branding and colour were progressively 
removed from packaging (p < .001), with 'lower class' perceptions 
concurrently becoming stronger (p = .043). 

• Smoking status was found to predict responses to pack ratings 
(p < .05), with established smokers having the most favourable 
perceptions of all packs. The addition of a larger GHW also had 
results dependent on smoker status, with experimenters and 
active smokers having the largest drop in perceptions of positive 
pack characteristics compared to susceptible and non-susceptible 
non-smokers (p < .01). 

• Compared to standard packs, of the eight brands used, plain 
packages were consistently the least appealing, were perceived 
as the worst tasting for six of the brands, had lower levels of tar 
for two of the brands, and were considered less harmful for two 
of the brands (all p < .05). 

• Plain packs also received significantly fewer positive ratings for 
every smoker trait (glamour, femininity, slimness, coolness, 
popularity, attractiveness, and sophistication) compared to 
standard packs (p < .001). 

• Significantly fewer participants preferred plain packs (p < .001 ). 

• Text-only warnings were the lowest rated for all 15 health effects 
(p < .001), with the graphic warnings being rated as more effect
ive than both the symbolic and lived experience warnings (p 
< .001), and those depicting external health effects perceived as 
more effective than those depicting internal health effects (p 
< .001). 

• Lived experience warnings that depicted effects on others were 
rated as more effective than those that depicted effects on 
oneself (p < .001 ), and susceptible non-smokers had significantly 
higher ratings than non-susceptible non-smokers (p = .02). 
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Table 2 Quality appraisal outcomes and study outcomes for each of the eligible studies (n = 19) (Continued) 

Year published and 
main author 

2012b Hammond 
[37] 

2012 Moodie [38] 

2013 Ford [39] 

2013a* Hammond 
[29] 

2013b Hammond 
[43] 

2013 Pepper [30] 

2015* Alaouie [31] 

Quality appraisal 
outcome 

High 
(cross-sectional) 

High 
(cross-sectional) 

High 
(cross-sectional) 

High 
(cross-sectional) 

High 
(cross-sectional) 

Moderate 
(cross-sectional) 

High 
(cross-sectional) 

Intervention type* and analyses used 

PP; linear regression 

PP; chi-square 

PP; principal components analysis 

GHW; linear mixed effects models 

GHW/PP; chi-square, generalised 
estimating equation model 

GHW; linear regression, ANOVA 

GHW; McNemar test 

Key findings for adolescent perceptions of graphic health warnings 
and/or plain packaging 11 

• Plain packs received the lowest appeal (p = .013), and taste 
ratings (p = .027), were less likely selected as a preferred pack (p 
= .026), and were considered to have higher tar compared to the 
fully branded packs (p = .024). 

• Fully branded packs were also considered to have the lowest 
health risks compared to all other categories (p = .006). 

• For perceived smoker traits, plain packs received the lowest 
ratings for all seven attributes: femininity, slimness, glamorous, 
coolness, popularity, attractiveness, and sophistication (all p < .OS). 

• Half of the participants associated colour and strength of taste, 
and colour and perceived harm, with the red pack considered 
the strongest tasting and most harmful and the light blue pack 
and white packs as weaker tasting and being the least harmful. 

• The brown plain pack was seen as largely unattractive, cheap, 
and uncool and used by boring, unfashionable, and older people. 
Smokers displayed less negativity towards the pack compared to 
non-smokers. 

• Smokers were more likely (p < .001) to prefer a pack, with the 
slide pack being the most popular of the brown plain packs. 

• The mean ratings for all 11 items for all packs (e.g. attractiveness, 
coolness, harmfulness) were generally negative (none > 3 out of 
5), with the plain pack being the most negatively rated, with 
mean scores ranging from 1.24 to 1.99 (p < .01 ). 

• The standard pack was also more negatively rated than the three 
novelty packs. 

• Unlike the branded packs, the plain pack showed no association 
between the 11 rated aspects, and smoking susceptibility. 

• Full-colour warnings were rated more effective than black and 
white warnings (p = .004), as were real people over comic book
style (p < .001 ), and those featuring quitline information (p < .001 ), 
particularly for current over non-smokers (p = .046). 

• Those with personal information were higher rated over those 
that did not (p < .004), as were those with graphic content 
compared to those that did not (p < .001 ), particularly for females 
over males. Mean scores were higher for 'minority race 
respondents' compared to 'white respondents' (p = .002). 

• Compared to branded packs, plain packs were considered less 
attractive, less likely to encourage smoking uptake, and had 
higher impact health warnings. Brown packs and those with 
graphic health warnings were also less likely perceived to have a 
smooth taste, present a lower health risk, or contain a lower 
amount of tar (all p < .001 ). 

• Larger GHWs were rated as the least attractive compared to 
moderate-size GHWs (p = .001) and text warnings (p < .001 ), were 
the least smooth tasting (p < .001 and p < .001 respectively), the 
least likely perceived to have a lower health risk (p < .001 com
pared to text warnings), the least likely perceived to have lower 
levels of tar (p < .001 and p < .001 respectively), and were per
ceived as having the highest impact on health (p < .001 and p 
< .001 respectively). 

, The lung cancer warnings (both text-only and text plus image) 
received higher ratings than the addiction warnings, with 60% of 
assigned participants rating them 5 out of 5 for discouraging 
smoking, compared to 34% for addiction warnings (p < .001 ). 

, There were no significant differences in deterring smoking or 
perceived risk for text vs. text plus image for either category. 

, Over half of assigned participants believed they would develop 
lung cancer if they smoked regularly, and over two thirds held 
this belief for developing nicotine addiction, with both categories 
also generally being considered as very severe. 

• Participants perceived all GHWs as significantly more effective for 
all items compared to the text-only warning (p < .001 ). 

, Overall, compared to the text warnings, the lung cancer GHW 
received significantly higher effectiveness rating, followed by 
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Table 2 Quality appraisal outcomes and study outcomes for each of the eligible studies (n = 19) (Continued) 

Year published and 
main author 

Quality appraisal 
outcome 

Intervention type* and analyses used Key findings for adolescent perceptions of graphic health warnings 
and/or plain packaging/\ 

2015 Babineau [40] 

2016 Adebiyi [32] 

2016 Andrews [44] 

2016 Muni Hll 

High 
(cross-sectional) 

Moderate 
(cross-sectional) 

High (Ren 

High (Ren 

PP; chi-square, generalised estimating 
equation 

GHW; bivariate analysis 

GHW/PP; multivariate analysis 

PP; chi-square, linear regression 
models 

2016 Netemeyer [33] High (cross- GHW; linear regression models 
sectional) 

2017 Reid [34] High GHW; chi-square, ANOVA, logistic 
(cross-sectional) regression 

tooth decay, and death (all p < .01) except for female smokers 
due to low participant numbers. 

• All warnings were significantly more effective than text warnings 
(all p < .001) in preventing non-smokers from smoking. 

• Two of the branded packs were perceived to be more attractive 
and healthier and used by 'popular' individuals, and were chosen 
twice as frequently compared to plain packs (all p < .001). 

• One pack brand (with pink and purple colouring) had a lower 
margin for choice (p < .001) and did not experience differences in 
attractiveness (p = .08), between the two packs, though the 
branded pack was perceived as healthier (p < .001 ). 

• Female participants were significantly more likely than males to 
associate this brand with popularity (p = .03). 

• Responses to the four GHWs included fear in 37.3-56.4%, shock 
in 23.3-37.3%, anxiety in 2.9-21.1 %, and indifference in 3.3-20.0% 
of participants. The GHW suggesting that smoking causes 
impotence had the highest indifference rating. 

• The GHW depicting airway cancer had the highest fear and 
shock ratings, and the lowest ratings for anxiety and indifference, 
and perceived as the most effective in preventing adolescents 
from smoking, especially those < 15 years (p < .05). 

, The GHW stating cigarette smoke harming children received the 
highest frequency of anxiety. 

• The two most graphic health warnings significantly increased 
thoughts of quitting, evoked fear, and reduced feelings towards 
the pack and cigarette cravings compared to the control and 
low-graphic health warning (all p < .05). 

• Plain packaging led to significant reductions in cigarette craving 
and feelings towards the pack (p < .05) and increased evoked fear 
(p < .05), but had no effect in increasing thoughts of quitting. 

• There were no combined effects overall for PP and GHWs, 
though there were some combined effects in France and Spain 
in reducing cravings and pack feelings respectively, though there 
were smaller cell sizes and reduced statistical power. 

• Plain (with descriptor) packages received significantly lower 
ratings for appeal and taste (both p < .001) compared to branded 
packs, though there was no significant difference in perceptions 
of harm. 

• Female participants were more likely to give higher appeal and 
taste scores and rate packs as less harmful compared to males (p 
< .001, < .001, = .02 respectively). 

• Smokers were more likely to give higher taste ratings and 
consider packs as less harmful compared to non-smokers (p 
< .05). 

• Non-smokers rated branded packs significantly higher for all posi
tive smoker-image traits (all p < .05), whilst smokers only rated 
two traits higher from branded compared to plain packs (stylish 
and sophistication, both p < .05). 

• Older adolescent participants also rated positive smoker-image 
traits higher than younger participants. 

• Perceived graphicness was associated with an increase in evoked 
fear and guilt (p < .01) for smokers and non-smokers. 

• Smokers had lower levels of disgust with increased graphicness 
compared to non-smokers. 

• Increased graphicness also led to increased hesitance (reduced 
personal consideration) towards smoking. 

• Stronger emotions in response to higher levels of perceived 
graphicness were more significant in smokers compared to non
smokers. 

• Perceptions of the health effects of smoking significantly 
increased for those who viewed the mouth cancer, heart disease, 
emphysema, and stroke (China and Korea), throat cancer 
(Bangladesh and Korea), skin ageing (India), impotence (India, 
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Table 2 Quality appraisal outcomes and study outcomes for each of the eligible studies (n = 19) (Continued) 

Year published and Quality appraisal Intervention type* and analyses used Key findings for adolescent perceptions of graphic health warnings 
main author outcome and/or plain packaging 11 

China, and Korea), and gangrene (Bangladesh, India, and Korea) 
warnings (all p < .05). 

• Three quarters of participants in China, Bangladesh, and Korea 
and half in India also believed that cigarette packages should 
include more health-related information than the current pack
aging warnings were displaying in their respective country. 

*GHW Graphic health warning (includes any form of pictorial warning, lived experience, and testimonials), PP plain packaging 
AResults in these studies discussing adult participants, or adolescent perceptions of text-only warnings were excluded from this table 

[35, 38]. However, one study found that for two of 
the brands presented, brown plain packs were per
ceived as having a reduced tar content and would 
cause less harm [35]. Smokers in one study also 
showed less negativity towards a brown plain pack 
compared to non-smokers (38]. Text descriptors on 
packaging (such as 'smooth' and 'gold') were also 
found to sometimes significantly influence participant 
perceptions when used on plain packs, perceiving 
them as containing less tar, having a lower health 
risk, and being more attractive (35]. 

Perceived pack and smoker attributes 
Apart from comparisons of adolescent perceptions of 
cigarette quality and safety, several studies investigated 
perceptions of positive pack attributes, such as coolness, 
glamour, popularity, and femininity (for female partici
pants). Akin to the perceptions of quality and safety, 
plain-packaged cigarettes were similarly the lowest rated 
for these measures compared to partially or fully 
branded packs [36, 37]. Perceived smoker attributes were 
also assessed in several of these studies, where partici
pants rated their perceptions of a smoker of branded 
compared to plain-packaged cigarettes, with characteris
tics such as being cool, popular, attractive, and sophisti
cated being significantly lower than branded packaging 
(36-38, 40, 41]. Five studies also explored participants' 
views on their preferred pack, and plain packs were con
sistently the least likely to be chosen compared to both 
standard and novelty branded packs (35-37, 39, 40]. 

Influencing participant characteristics 
Female participants were more likely to associate a pink 
and purple branded pack with a positive smoker attri
bute (popularity) in one study (40] and gave higher ap
peal and taste scores and lower harm scores compared 
to males in another study (41]. This study also found 
that smokers gave higher taste ratings and considered 
smoking to be less harmful, whilst non-smokers gave 
significantly higher positive ratings for all smoker-image 
traits [41]. Older adolescents in this study also rated 
positive smoker-image traits (41]. 

Combination of graphic health warnings and plain 

packaging 
Three studies investigated adolescent perceptions of 
packaging with varied combinations of PP and GHW in
terventions [42-44]. Similar to the studies above evalu
ating the perceptions of either intervention used alone, 
GHWs increased perceptions of ill-health and thoughts 
of quitting, elicited fear, and reduced positive percep
tions (such as attractiveness towards the pack), whilst PP 
also reduced packaging attractiveness, reduced intent to 
take up smoking, and affected perceptions of taste and 
tar content [42-44]. They also found that combining 
both types of intervention (the gradual removal of 
branding elements, and increased size or graphicness of 
GHW) led to further reduced positive pack perceptions 
(42, 43], and reduced cigarette cravings and pack attract
iveness [44]. 

Influencing participant characteristics 
Several perceptions were influenced by smoking status 
in two of the studies, whilst age and gender appeared 
to have no impact in any study. Smokers indicated 
higher positive perceptions towards all packs and a 
larger decrease in positive perceptions in response to 
large GHWs in one study (42], with another study's 
smokers rating packs as more attractive and having a 
smoother taste than non-smokers [43]. One study re
ported that the American participants showed no sig
nificant differences in response to the combination of 
PP and GHW, whilst their French and Spanish coun
terparts indicated a reduction in cigarette cravings 
and pack attractiveness [44]. 

Discussion 
The objective of this systematic review was to identify 
and evaluate recent research investigating the percep
tions of adolescents towards graphic health warnings 
and plain packaging of tobacco products. Participants in 
the 19 eligible articles generally perceived GHW as being 
effective in modifying their smoking behaviours and por
traying the negative health effects of smoking compared 
to text warnings. PP was also perceived effective in con
tributing to an increased awareness of the health risks of 
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smoking and reducing the attractiveness, popularity, and 
coolness of packaging and smoking. These findings sup
port the position of the World Health Organization to 
ensure 'consumers of tobacco products have a funda
mental right to accurate information about the risks of 
smoking and other forms of tobacco use' [45]. Adoles
cent risk perceptions differ from those of adults and may 
be more likely to engage in risky behaviours with the po
tential to have an adverse effect on personal health, 
stemming from a combination of targeted marketing 
and peer effects experienced during adolescence [7]. 
This emphasises the need for the development of to
bacco packaging interventions to consider population 
differences, to ensure reductions in tobacco use amongst 
both adolescents and adults [7, 46]. 

The 'Health Belief Model' is a theoretical framework 
which predicts health-related behaviours (such as to
bacco use) as being influenced by multiple internal and 
external factors, such as the perceived susceptibility and 
severity of tobacco-attributable diseases, benefits and 
barriers in modifying behaviours, and cues and 
self-efficacy in changing these behaviours [47]. There
fore, by minimising the attractive branding aspects of to
bacco products, whilst simultaneously drawing attention 
to the health risks associated with tobacco use, GHWs 
and PP may act as prompts to quit amongst smokers, 
minimise the prevalence of experimental and daily to
bacco use amongst adolescents, and the resulting contin
ued use of tobacco into adulthood [7, 8]. 

In this review, pictorial health warnings were consist
ently perceived as more effective than text-only warnings 
in communicating the health risks associated with to
bacco use and modifying non-smoker and smoker be
haviours [26-28, 30, 3.1, 34]. This is supported by a 
recent meta-analysis that included both adults and ado
lescents, which reported that pictorial warnings attracted 
more attention, caused strong reactions, incited more 
negative attitudes towards packaging and smoking, and 
were more effective in reducing tobacco use [19]. The 
increased size and 'graphicness' (also referred to as 
strengthening) of health warnings has also been found 
to be an important aspect of individual warnings, result
ing in improved knowledge of the risks of tobacco use 
and intentions to quit smoking [20]. In this review, 
GHWs depicting lung cancer were perceived by partici
pants as being the most effective, followed by those 
depicting oral diseases [26, 27, 30, 32]. In comparison to 
text-only messages, GHWs which clearly depict negative 
(particularly external) health consequences of tobacco 
use have been theorised to have a greater public reach as 
they require minimal levels of health literacy for basic 
understanding. This is made more important by the 
trend of increased smoking prevalence amongst those 
with a lower level of education [48-50]. However, 
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depicting short-term external health effects as opposed 
to longer-term chronic diseases may be more effective 
on adolescents, due to the 'remoteness' of conditions 
such as lung and mouth cancers [28, 51]. Further re
search is needed into the development of 'ideal' GHWs 
which can modify adolescent as well as adult perceptions 
and behaviours, especially considering some health ef
fects in this review, such as skin ageing and impotence 
(believed to be very important to adolescents), were per
ceived as less effective than other GHWs [26, 32]. 

Similar to the findings in this review of the perceptions of 
adolescents towards plain packaging, a large systematic re
view (and a post-publication update) of both adolescents and 
adults identified significant reductions in packaging attract
iveness as branding elements were removed [21, 22]. Percep
tions of cigarette taste, safety, and quality and pack and 
smoker attributes were also consistent with the findings of 
this review [21, 22]. Though plain packaging was perceived 
as effective in influencing adolescent opinions of packaging 
and smoking when used alone, there were misperceptions 
identified amongst participants. Brightly coloured plain pack
aging can lead to perceptions of reduced tar content, reduced 
negative health consequences, and increased attractiveness of 
cigarette packaging [35, 38, 43]. Whilst the use of dark 
green/brown plain packaging initially implemented in 
Australia (and recently several other countries) may avoid 
this issue [18], some participants in one study perceived this 
colour as being less dangerous than branded packaging [36]. 
This emphasises the need for plain-packaged products to not 
only be dissuasively coloured, but also be accompanied by in
formative GHWs to ensure a reduction in pack attractiveness 
and increased perceived harm [36, 40]. The effects of PP reg
ulations stem not only from its negation of attractive brand
ing colours, but also via the removal of variant descriptors, 
meant to distinguish sub-types of cigarette products and at
tract and retain brand loyalty [9-11]. The banning of certain 
misleading descriptors such as 'light' and 'mild' has been an 
effective first step, though manufacturers have replaced these 
terms with others such as 'smooth' or 'gold advance; also cap
able of deceiving the public on the tar content, taste, and 
health risks of cigarettes [9-11]. 

Adolescent perceptions can be significantly influenced 
by demographic characteristics, such as smoking status, 
with several studies in this review reporting that current 
smokers (and to a smaller extent ex-smokers) were gen
erally less affected by GHWs (and plain packs) com
pared to non-smokers [33, 38, 41, 42]. 'Optimistic bias' 
as described within these studies is a critical issue par
ticularly amongst younger smokers, who believe them
selves to be less vulnerable to the health consequences 
of smoking [33, 38, 41, 42]. As indicated earlier, future 
research should therefore focus on the development of 
targeted GHWs that can prompt cognitive reactions 
across a wide range of demographic profiles to facilitate 
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the highest reduction in tobacco use. This was demon
strated in some of the included studies, such as female 
participants having higher perceived effectiveness ratings 
of foetal damage from smoking (26], and higher attract
iveness ratings of 'female-oriented' packaging [40]. 

As adolescence is often a time for experimentation and 
risk-taking behaviours, during which there can be a quick 
loss of autonomy (with some researchers positing that this 
can occur after the first use of tobacco), reducing the at
tractiveness and glamour of tobacco packaging whilst 
highlighting the dangers is paramount [52-54]. With regard 
to message framing, loss-framed messages dominate mass 
media and packaging warnings, describing the negative 
consequences of smoking, whereas gain-framed messages 
describe the benefits of not smoking, or quitting. Whilst 
previous research has identified that graphic loss-framed 
warnings can have a higher rate of recall, some evidence 
suggests adult smokers experience greater reductions in to
bacco use when shown gain-framed warnings [55, 56]. Re
search into adolescent reactions to loss- versus gain-framed 
messages would be ideal in ensuring the implementation of 
the most effective combination of GHWs and PP. 

Apart from issues relating to misperceptions of warning 
irrelevance and optimistic bias amongst adolescents, a re
cent study investigating the 6-month, 2-year, and 5-year ef
fects of GHWs found that though there was an increase in 
cognitive processing of warnings post-implementation, the 
5-year survey found that there was a subsequent decrease 
back to pre-implementation levels [56]. This finding along
side similar findings in adult participants demonstrates that 
GHWs are most effective shortly after implementation but 
suffer from a loss of effectiveness over time, requiring a 
constant updating or rotation of warnings [56, 57]. It has 
also been suggested that PP would inhibit the loss of effect
iveness of GHWs [57]. Two other studies have assessed the 
real-world impacts of PP alone on adolescents. One study 
found that only one fifth of adolescents had noticed PP 
nearly a year after implementation [58], whilst the other 
found that participants demonstrated an increase in sup
port for PP, never-smokers reported they would be less 
likely to try smoking, and current smokers reported in
creased thoughts about quitting [59]. Whilst some results 
of these studies into the effects of GHWs and PP are prom
ising, it is difficult to distinguish changes in responses pre
and post-implementation from concurrent trends in to
bacco use and anti-tobacco interventions such as taxation 
policies and mass media campaigns. 

Further research into the perceptions of adolescents in 
comparison to adults towards graphic health warnings 
and plain packaging is needed to identify the most ef
fective combination of these interventions, especially 
when used alongside other interventions, such as mass 
media campaigns. School- and parental-based interven
tion programs, which focus on health risks associated 
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with smoking displayed on cigarette packaging, may also 
be beneficial in reducing adolescent tobacco use (60). 

Strengths and limitations 
The large number and geographical spread of participants 
included in this review allows for an increased generalisabil
ity of these findings across different populations and cultures 
and may be of relevance to many countries hoping to imple
ment or update their anti-tobacco policies. This review also 
has several limitations, such as being unable to extrapolate 
the results to young adults, though similar in age, may 
undergo several perceptual changes secondary to their com
ing of legal age in purchasing tobacco. Their exposure to en
vironments in which tobacco use is considered more 
socially appropriate compared to the school environment 
(e.g. workplaces, bars, and university) may also lead to al
tered perceptions. The use of electronic and internet surveys 
in many of the studies have their own limitations, such as 
preventing participants from viewing realistic 3D objects 
and facilitating tactile sensations, potentially not drawing a 
representative sample of the population, and having the per
ceptions given by adolescents potentially affected by nearby 
persons, such as their parents or teachers. A single exposure 
to the interventional materials in these studies is also a note
worthy limitation, as the responses given by participants 
may not be reflective of real-world conditions of multiple 
exposures after time and the potential for a stagnation of ef
fects. Lastly, self-reporting bias was identified as a limitation 
in many of the included studies, where adolescents may re
port what they believe the researchers want to hear, rather 
than their true perceptions. 

Conclusion 
Preventing tobacco use amongst adolescents and the 
resulting continued use into adulthood require the im
plementation of carefully designed and targeted 
anti-tobacco interventions. Dark-coloured packaging 
without branding elements and graphic health warnings 
depicting health consequences of smoking, such as lung 
cancer and oral diseases, appear to be perceived as more 
effective than bright-coloured packaging and those 
depicting other chronic tobacco-related issues respect
ively. As adolescents do not appear to perceive the 
threat of continued tobacco use in the same manner as 
adults, tailoring anti-tobacco interventions such as 
graphic health warnings and plain packaging towards 
this vulnerable population is essential in addressing ado
lescent tobacco use. Further research aimed at identify
ing the most concerning and emotion-responsive health 
conditions that could be depicted on packaging, in 
addition to plain packaging, would be a reasonable next 
step in anti-tobacco packaging interventions. 
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Introduction: The purpose of this study was to assess the relationship between youth exposure to 
the U.S. Food and Drug Administration's national tobacco public education campaign, The Real 
Cost, and changes in smoking initiation. 

Methods: From November 2013 to November 2016, a longitudinal study of youth was conducted 
with a baseline and 4 post-campaign follow-up surveys. The sample consisted of nonsmoking 
youths from 75 U.S. media markets (n=5,103) who completed a baseline and at least 1 follow-up 
survey. Exposure was measured by media market-level target rating points and self-reported ad 
exposure frequency. Smoking initiation was examined among youths who had never smoked at 
baseline and defined as first trial of a cigarette. Discrete-time survival models using logistic regres
sion and controlling for confounding influences were estimated. Analyses were conducted in 2018. 

Results: The odds of reporting smoking initiation at follow-up was lower among youths in media 
markets with higher levels of campaign advertisements than among those with less. Both between
wave and cumulative target rating points were associated with decreased risk of smoking initiation 
(AOR=0.69 [p<0.01] and AOR=0.89 [p<0.05], respectively); for every 3,500 between-wave target 
rating points on air, there was an associated 30% reduction in the hazard of smoking initiation 
among youths. Results from self-reported recall of the campaign advertisements found similar 
dose-response effects. The campaign is associated with an estimated 380,000-587,000 youths aged 
11-19 years being prevented from initiating smoking nationwide. 

Conclusions: Sustained national tobacco public education campaigns like The Real Cost can 
change population-level smoking initiation among youths, preventing future generations from 
tobacco-related harms. 
Am J Prev Med 2019;000(000):1-7. © 2019 Published by Elsevier Inc. on behalf of American Journal of Preven

tive Medicine. 

INTRODUCTION 

D espite significant progress in reducing tobacco 
use in the U.S., smoking remains the leading 
cause of preventable disease and death; 

480,000 people die annually from smoking-related ill
nesses.' Each year, approximately 733,000 youths smoke 
their first cigarette.2 Public education campaigns have 
been found to reduce youth smoking prevalence by shift
ing beliefs about tobacco use, preventing initiation, and 
reducing progression to established smoking. 3 7 This 
empirical body of evidence from 2 decades of research 
have yielded guidance on identifying promising message 

strategies, developing advertisements that resonate with 
youth, and purchasing media to achieve sufficient cam
paign exposure within the intended audience.8

'
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media campaigns occur in a rapidly evolving media 
environment, requiring specialized audience targeting of 
advertisements to engage youth across multiple media 
channels. The extent to which current media campaigns 
successfully influence youth may differ from past gener
ations of health campaigns,Hl and continued research on 
the effectiveness of education campaigns is critical to 
ensure they positively impact public health. 

The Real Cost is a national public education campaign 
designed to prevent and reduce smoking among U.S. 
teenagers. The theme of the campaign-every cigarette 
costs you something-is conveyed through advertise
ments that highlight the health effects, toxicity, and loss 
of control associated with smoking.11 Sponsored by the 
U.S. Food and Drug Administration's Center for 
Tobacco Products, The Real Cost is grounded in scien
tific evidence and behavior change theory.8

·
9

•
12 

Advertisements have aired continuously at high media 
levels since the launch of The Real Cost in February 2014, 
resulting in high levels of campaign recall 13 and changes 
in tobacco-related beliefs nationwide.1

·
1 A previous study 

found a positive dose-response relationship between 
youths' self-reported recall of The Real Cost advertise
ments and lower rates of smoking initiation.15 However, 
self-reported exposure data are subject to measurement 
error. Using an exogenous measure of media dose, such 
as market-level target rating points (TRPs), is the most 
rigorous approach in natural experiments like media 
campaigns when control groups are unfeasible. 1

6-• ii:: 

More broadly, the triangulation of findings regarding 
campaign effects using complementary exposure assess
ments is important in a complex media environment that 
includes multiple public tobacco-related campaigns and 
media channels. 

This study is the first in a decade to assess a national 
youth media campaign's multi-year impact on smoking 
initiation using market-level exposure to TV and online 
advertisements. Data from a national cohort of youth 
were examined to explore the association between tem
poral and geographic variation in campaign exposure 
and initiation among youths between 2014 and 2016. 
Data from 5 waves of a longitudinal survey of U.S. youth 
were analyzed to determine whether campaign exposure 
influenced trial of cigarette smoking over 3 years among 
never smokers at baseline. 

METHODS 
Study Sample 
Data were from a nationally representative longitudinal survey of 
U.S. youths aged 11-16 years at baseline. An address-based sam
pling frame, supplemented with market research data, was used 
to randomly draw households likely to have at least 1 eligible 

youth (5% of households) in U.S. Census block groups within 
75 media markets. In person baseline data collection took place 
from November 11, 2013, through March 31, 2014. Four subse
quent surveys were collected during the following time periods 
either online or in person: first follow-up, July 24-October 27, 
2014; second follow-up, April 6-July 4, 2015; third follow-up, 
December 17, 2015-April 5, 2016; and fourth follow-up, 
September IS-November 22, 2016. Participants received $25 for 
survey completion in the first 3 weeks and $20 thereafter. The 
baseline sample size was 6,743 youths; 4,210 youths completed 
all follow-up waves. The analytic sample included 5,103 youths 
who were nonsmokers at baseline and completed at least 1 
follow-up wave. The study was approved by IRBs at the Food 
and Drug Administration and the researching institution. 

At baseline, 7,418 sampled households were eligible to partici
pate; 2,083 households with unknown eligibility were estimated to 
be eligible. Participants in 4,538 households completed a survey. 
The unweighted household-level response rate was 47.8%, and the 
weighted household-level response rate was 43.7% at baseline. 1

" 

The person-level response rates for the 4 follow-ups, calculated as 
the percentage of the sample from the previous study wave, 
ranged from 84.9% to 91.4%. 

The Real Cost was designed to encourage teens to reassess the 
costs of tobacco use. Advertising in the first year focused on 
short-term health effects and loss of control associated with smok
ing. Advertising in 2015 and 2016 continued these themes and 
introduced new messages about the toxic chemicals in cigarettes 
and health consequences using a humorous approach (Apptndix 
Table l, available online). Advertisements aired on national TV, 
radio, the Internet, out-of-home displays, in magazines, and at 
movie theaters. Campaign messages were also disseminated 
through social media and mobile gaming. 

The standard unit of measurement for media delivery, 17
·
2

" 

TRPs are calculated as the product of 2 measures, the percentage 
of a target population potentially exposed to advertisements 
(reach) and the average number of times advertisements may 
have been seen (frequency) over a time period. Youth in the study 
markets were exposed to the following mean values of cumulative 
TV TRPs and digital video TRPs, respectively: 2,451 and 609 
(baseline to first follow-up), 2,976 and 937 (first to second follow
up), 2,768 and 1,012 (second to third follow-up), and 2,775 and 
1,372 (third to fourth follow-up). The average weekly TV TRPs 
were 63 (range, 22-150); the average digital video TRPs were 22 
(range, 10-50). 

Measures 
The primary outcome of interest was smoking initiation among 
youths who had never smoked at the time of the baseline survey 
(never smokers). Smoking initiation was defined as first trial of a 
cigarette among youths who had never used cigarettes. 

Two TRP measures that combine TV and digital video TRPs 
were calculated for each respondent based on the designated mar
ket area where the individual lived and the timing of the respond
ent's surveys. Because media may take considerable time to 
influence smoking behavior, TRPs from the campaign launch 
through the date a respondent took each respective survey were 
aggregated. However, cumulative TRPs monotonically increase 
with a time trend during the study period. An alternative exposure 
specification shortens the timeframe over which TRPs are studied 
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to between each survey wave. Between-wave TRPs limit the 
media's measurable effect because older TRP exposures that may 
have reasonably affected future smoking initiation are excluded. 
However, it reduces the inherent association between TRPs and 
time in the cumulative measure. 

After viewing each advertisement, respondents also reported 
their frequency of exposure to each of 4 to 6 advertisements2 

i on 
air: Apart from this survey, how frequently have you seen these ads 
in the past (insert) months? Scores for responses ranged from 0 
(never) to 4 (very often). Scores across all ads were summed, 
resulting in a range as follows: 0-16 (first, second, and fourth fol
low-ups) and 0-24 (third follow-up). Overall, 6% of the sample 
(3%-10% by wave) reported never seeing any of the ads. A 
dichotomous measure from the full range of responses for the 
lowest 15% of scores (low or no exposure, score <4) and all others 
(high exposure, score>4) was created. 

Models controlled for factors that influence susceptibility to 
tobacco use and risky behaviors.~2

- A brief scale assessed sensation 
seeking·:, (Cronbach's a=0.74): I would like to explore strange pla
ces; I like to do frightening things; I like new and exciting experien
ces, even if I have to break the rules; and J prefer friends who are 
exciting and unpredictable. Scores for response options ranged 
from l (disagree strongly) to 5 (agree strongly). Educational plans 
were assessed as: How far do you think you will go in school? 
Scores for response options ranged from l (J don't plan to go to 
school anymore) to 8 (graduate, medical, or law school). School 
environment was measured as the mean of 3 items (a=0.79): I feel 
close to people at my school; I am happy to be at my school; and J 
feel like I am a part of my school. Scores for response options 
ranged from l (disagree strongly) to 5 (agree strongly). School per
formance was assessed with the item: How well would you say you 
have done in school? Scores for response options ranged from l 
(much worse than average) to 5 (much better than average). Parent 
communication was a mean of 2 items (a=0.69). The first was: 
Thinking about the adult or adults you live with, would you say 
you are satisfied with the way you communicate with each other? 
Scores for responses ranged from l ( very unsatisfied) to 5 ( very 
satisfied). The second item was: How close do you feel to the adult 
or adults you live with? Scores for responses ranged from l (not 
close at all) to 5 ( very close). 

Self-reported awareness of 2 other national campaigns were 
assessed. For truth, youth viewed a collage of ad screenshots and 
were asked: Apart from this survey, how frequently have you seen 
these ads in the past (insert) months? Scores for response options 
ranged from O (never) to 4 (very often). At first follow-up, the 
item: In the past 3 months, have you seen or heard the following 
slogan or theme Tips from Former Smokers? (yes/no) was assessed. 
For all other waves, Tips was assessed using a collage of screen
shots and the exposure item described above. A wave-specific 
measure was generated as O or l (first follow-up) and O or l (never 
or rarely, or greater for the other waves). Media use was assessed 
as daily hours watching TV or movies across 4 media devices: live 
or streaming TV, computers/laptops/tablets, cell phones, and 
other personal electronics; scores for response options for each 
device ranged from O (none) to 4 (>3 hours). Responses were 
summed (range, 0-16). 

Baseline individual characteristics included indicators for age; 
an indicator for female (male excluded as the reference); indica
tors for African-American, Hispanic, and other non-Hispanic 
race/ethnicity (white excluded as the reference); youth weekly 
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income (continuous); and the presence of a tobacco user in the 
household. The number of days between survey waves by individ
ual (continuous, scaled by 30 days) and a secular time trend (cate
gorical) were included, as well as state adult smoking prevalence 
from the 2013 Behavioral Risk Factor Surveillance System (1 unit 
increase= l percentage point) and 3 media market variables: 
median population size (in tens of thousands), median income (in 
tens of thousands of dollars), and media market education level 
(the proportion with bachelor's degree or higher). Baseline data 
collection occurred after campaign launch (range, 1-48 days) for 
21.8% of the sample; a post-campaign indicator was included. 

Statistical Analysis 
Data on awareness of campaign advertisements were summa
rized. Attrition analyses between baseline and follow-up were 
conducted using chi-square significance tests. Discrete-time sur
vival models2

·
1
·~" were estimated using logistic regression with 

age as the time variable. Models controlled for confounding 
influences, similar to other longitudinal media studies. 1 

'-P.l<J.Jf, 

The risk for smoking initiation for each youth in the sample who 
reported never smoking at baseline was assessed as they aged 
during the study period. Once the event of interest (smoking ini
tiation) occurred, the youth was dropped from subsequent time 
periods and the probability that a youth-initiated smoking at 
each age was calculated. The model included 13,970 observations 
from the analytic sample (N=S,103 youths). Smoking initiation 
over time was examined as a function of cumulative TRPs, 
between-wave TRPs, and self-reported frequency of exposure. 
TRPs were rescaled to yield ORs for the increased odds of each 
outcome given a unit increase of 3,500 total TRPs in each media 
market. This scaling unit represents the approximate size of the 
market-level media buy for The Real Cost between each survey. 
Analyses were conducted using unweighted data after perform
ing a test to determine the impact of the weights on the analysis 
and variance_:,;· 

The estimated number of youths prevented from initiating 
smoking was calculated using the difference between the predicted 
risk for initiation by age for each exposure model (Table 2) and 
the predicted risk for initiation by age in a hypothetical scenario 
where exposure to the campaign is either O (TRPs) or low (self
reported frequency). The difference in initiation rates was then 
applied to the national population of nonsmoking youth at each 
age (2010 Census), and the resulting estimated numbers of youths 
potentially prevented from initiating smoking at each age were 
summed. 

Sensitivity analyses were conducted to examine the influence 
of e-cigarettes and other tobacco products on smoking initia
tion. An additional model examined the relationship between 
campaign exposure and using marijuana, a risky behavior unre
lated to campaign messaging, to ascertain whether campaign 
effects were specific to smoking behaviors or a general associa
tion between exposure and risky behaviors. Other alternate 
specifications were examined but not reported as they did not 
meaningfully alter model results: functional forms of the TRP 
variable (e.g., square root or parabolic), disaggregated measures 
of TV and online TRPs, media market-level clustering and 
fixed effects, and the inclusion of covariates with relatively 
higher missingness. All analyses were conducted with Stata, 
version 14.0 in 2018. 
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Table 1 displays the unweighted demographic character
istics of the analytic sample. The sample did not include 
492 youths who had tried smoking at baseline, 130 
youths who were missing data on smoking status, or 
1,017 youths who did not complete at least 1 follow-up 
survey. At baseline, nonsmoking youth respondents 
were evenly distributed across ages 11-16 years. The 
sample was evenly divided by sex and was 52.7% white 
non-Hispanic, 28.4% Hispanic, 8.6% black non-His
panic, and 10.3% other non-Hispanic race/ethnicities or 
multiracial youth. Approximately one quarter of youth 
reported living with a tobacco user. 

An analysis of sample attrition from baseline to fourth 
follow-up for the full study sample found that the 
unweighted samples were similar across sex. As a per
centage of the total sample, the fourth follow-up sample 

Table 1. Demographic Characteristics of The Real Cost Ana
lytic Sample 

Characteristic 

Age, years 

11 

12 
13 

14 
15 
16 

Sex 

Female 

Male 

Race/ethnicity 

White, non-Hispanic 

Black, non-Hispanic 

Hispanic 

Other, non-Hispanic 

Household tobacco use 

Yes 
No 

Smoking status 

Nonsusceptible nonsmoker 

Susceptible nonsmoker 

Census region 

Northeast 

Midwest 

South 

West 

Baseline 
n (%) 

788 (15.4) 

906 (17.8) 
870 (17.1) 

915 (17.9) 
881(17.3) 
744 (14.6) 

2,723 (53.4) 
2,381 (46.7) 

2,690 (52.7) 
441(8.6) 

1,450 (28.4) 

523(10.3) 

1,321 (25.9) 

3,782 (74.1) 

3,717 (72.8) 

1,387 (27.2) 

648(12.7) 
1,008 (19.8) 

1,774 (34.8) 
1,674 (32.8) 

Note: The analytic sample does not include n=1,017 youth from base
line who did not complete a follow-up survey. The sample also does not 
include n=492 youth who had already tried smoking at baseline and 
n=130 youth who we were missing data on their smoking status at 
either baseline or wave 1. 

contained slightly fewer black non-Hispanic youths, 
fewer youths who reported living with a tobacco user, 
fewer experimenters, and fewer youths who were aged 
15-16 years at baseline. All differences were small; the 
mean absolute value of difference across comparisons 
was 1.7% (Appendix Table 2, available online). 

Youth recall of 1 or more The Real Cost advertisements 
among the analytic sample was 89.9% (first follow-up), 
95.4% (second follow-up), 96.8% (third follow-up), and 
95.5% (fourth follow-up). Rates of smoking initiation in 
the 4 follow-up surveys were 4.5%, 3.9%, 4.4%, and 5.1%, 
respectively. 

Table 2 displays data from the survival model on the 
hazard of initiation for between-wave TRPs, cumulative 
TRPs, and self-reported campaign exposure. All 3 meas
ures of campaign exposure were associated with decreased 
risk of smoking initiation, between-wave TRPs (AOR= 
0.69, p<0.01), cumulative TRPs (AOR=0.89, p<0.05), and 
self-reported campaign exposure (AOR=0.73, p<0.01). 
For every 3,500 between-wave TRPs on air, there was 
an associated 31 % reduction in the hazard of smoking 
initiation among youths. These findings were robust to 
alternate model specifications, including the inclusion 
of e-cigarette use and other tobacco product use as time
varying control variables (Appendix Table 3, available 
online). Models examining youth marijuana initiation 
found no relationship between levels of campaign expo
sure and initiation over time (Appendix Table 4, available 
online). 

Figure 1 illustrates the influence of the campaign on 
smoking initiation estimated from the 3 exposure mod
els. The hazard of smoking by age was plotted in the 
study scenario and for an alternate scenario where The 
Real Cost media does was either O (TRP models) or low 
(self-reported exposure models). The campaign was 
associated with an estimated 380,446 and 587,515 fewer 
youths initiating smoking between ages 11 and 19 years 
over the study period. 

DISCUSSION 

This nonexperimental longitudinal study is the first in a 
decade to demonstrate the behavioral effects of a youth
specific national media campaign using both exogenous 
market- and individual-level measures of exposure. 
Exposure to The Real Cost was associated with prevent
ing approximately 380,000-587,000 U.S. youths aged 
11-19 years from initiating smoking from February 
2014 to November 2016. Patterns of e-cigarette use and 
other tobacco product use over the study period are not 
an explanation of the study results. Campaign exposure 
was associated with smoking initiation specifically, 
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Table 2. Results of a Discrete-Time Survival Model for Exposure and Smoking lnitiation-U.S., 2014-2016 

Between-wave TRPs Cumulatlve TRPs Self-reported exposure 
Explanatory varlable" OR (95% Cl) OR (95% Cl) OR (95% Cl) 

Exposure. variable 0.69** (0.53, 0.90) 0,89* (0.79, 0.99) 0.73**(0,57,0.92) 

Age, years 

11 ref ref ref 

12 0.82 (0.23, 2.96) 0.81 (0.22, 2.91) 0.74 (0.20, 2.71) 

13 2.32 (0. 71, 7.57) 2.30 (0. 71, 7.50) 2.27 (0.69, 7.40) 

14 3.40* (1.06, 10.94) 3.37* (1.05, 10.84) 3.40* (1.05, 10.96) 

15 4.03* (1.26, 12.93) 4.00* (1.25, 12.82) 4.03* (1.25, 12.95) 

16 4.34* (1.35, 13.91) 4.30* (1.34, 13.78) 4.27* (1.33, 13.72) 

17 4.27* (1.32, 13. 79) 4.21* (1.30, 13.59) 4.23* (1.31, 13.68) 

18 6.44** (1.96, 21.15) 6.33** (1.93, 20.78) 6.27** (1.91, 20.64) 

19 11.39*"'* (3.26, 39.86) 11.25*** (3.22, 39.34) 11.10*** (3.17, 38.88) 

Sex 

Female ref ref ref 

Male 1.09 (0.93, 1.29) 1.10 (0.93, 1.29) 1.09 (0.93, 1.28) 

Race 

White, non-Hispanic ref ref ref 

Black, non-Hispanic 1.17 (0.87, 1.56) 1.16 (0.87, 1.55) 1.14 (0.85, 1.53) 

Hispanic 1.32** (1.08, 1.61) 1.32** (1.09, 1.61) 1.33** (1.09, 1.62) 

Other, non-Hispanic 0.82 (0.61, 1.11) 0.82 (0.61, 1.10) 0.82 (0.61, 1.11) 

Other covariates 

Youth allowance 1.03 (1.00, 1.07) 1.03 (0.99, 1.07) 

Lives with a tobacco user 1.77*** (1.50, 2.08) 1.77*** (1.50, 2.08) 1.74*** (1.48, 2.06) 

Sensation seeking scale 1.49*** (1.35, 1.64) 1,48"'** (1.34, 1.64) 1.49*** (1.35, 1.65) 

School environment 0.84*** (0.77, 0.92) 0.84*** (0.77, 0.92) 0.84*** (0.77, 0.92) 

School performance 0.81*** (0.73, 0.89) 0.81*** (0.73, 0.89) 0.81*** (0.73, 0.89) 

School plans 0.92* (0.85, 0.99) 0.92* (0.85, 0.99) 0.92* (0.85, 1.00) 

Parental communication 0.88** (0.80, 0.97) 0.88** (0.80, 0.97) 0.88** (0.80, 0.97) 

Media use 1.03** (1.01, 1.05) 1.03** (1.01, 1.05) 1.03** (1.01, 1.05) 

Wave 

1 ref ref ref 

2 0.66*** (0.52, 0.84) 0.72* (0.55, 0.94) 0.62*** (0.49, 0. 78) 

3 0.51*** (0.39, 0.67) 0.65* (0.45, 0.93) 0.50*** (0.38, 0.66) 

4 0.60*** (0.46, 0.80) 0.82 (0.51, 1.31) 0.54*"'* (0.41, 0.72) 

Time between waves 1.13** (1.04, 1.23) 1.09* (1.01, 1.18) 1.09* (1.01, 1.18) 

Note: Boldface indicates statistical significance (*p<0.05; **p<0.01; ***p<0.001). 
"Additional control variables include average market-level family income. average market-level high school completion rates, market population, 
2013 Behavioral Risk Factor Surveillance System state smoking prevalence, measures of self-reported exposure to the Tips From Former Smokers 
and the Truth Initiative's truth® campaigns, an indicator for whether the youth's baseline interview was conducted after the launch of The Real Cost. 
TRP, target rating point. 

rather than a general pattern of associations between risk 
behaviors and campaign media delivery. 

These data add to the body of research demonstrating 
that state and national tobacco education campaigns are 
effective. This study supports the conclusions of other 
effective campaigns, u 18 specifically that high levels of 
extended advertising are required for media campaigns 
to achieve sustainable population changes in smoking 
behavior. Demonstrating the effects of digital and TV 
media on population-level behavior for youth requires 
longitudinal studies with sufficient sample sizes, which 
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can be costly. However, the findings add uniquely strong 
evidence to the knowledge base for the study of public 
health campaigns in real-world settings. 

Limitations 
This study has several limitations. First, sample attrition 
over time may have resulted in biases. Overall, there 
were few differences between youths in the completed 
sample and those missing at follow-up. However, youths 
in the sample who had experimented with cigarettes at 
baseline were more likely to drop out at follow-up; thus, 
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Figure 1. Estimated smoking initiation risk among youths aged 11-19 years, by age-U.S., 2014-2016. 
TRP, target rating point. 

there may be bias in the analytic sample because of 
reduced completion rates among youths who experi
mented with cigarettes between study waves. Second, 
although the model controls for youths' exposure to 
other tobacco-related media campaigns, this might not 
fully account for the independent or synergistic effects 
of the other campaigns. Third, owing to the current 
measurement limitations in digital advertising, digital 
TRPs in the study did not vary greatly, so differentiating 
the independent effect of digital advertising was not pos
sible. Fourth, only smoking initiation was examined in 
this study; data on progression to established or daily 
smoking were limited by sample size. Relatedly, this 
campaign examines initiation over a 2-year period, and 
longer studies are required to determine whether the 
campaign effectively delayed smoking initiation or led to 
sustained abstinence among this cohort. 

CONCLUSIONS 

Youths are at their highest lifetime risk for smoking ini
tiation during adolescence22 and young adulthood. 
Media campaigns like The Real Cost, in combination 

with other comprehensive tobacco control efforts, con
tribute to reductions in smoking uptake among youths 
nationwide, reducing future rates of cardiovascular dis
ease, respiratory disease, cancer, and other deadly 
tobacco-related diseases.9

-2
2 A tobacco-free cohort today 

would reduce future smoking-attributable mortality, 
,_., 30 

healthcare costs, and lost workplace productivity.£,,_ 
Continued efforts to prevent youths from becoming 
addicted to tobacco products will reduce greatly the pub
lic health burden of cigarette smoking in the U.S. 
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Abstract 

Objective 

Observational research suggests that placing graphic images on cigarette warning labels 
can reduce smoking rates, but field studies lack experimental control. Our primary objective 
was to determine the psychological processes set in motion by naturalistic exposure to 
graphic vs. text-only warnings in a randomized clinical trial involving exposure to modified 
cigarette packs over a 4-week period. Theories of graphic-warning impact were tested by 
examining affect toward smoking, credibility of warning information, risk perceptions, quit 
intentions, warning label memory, and smoking risk knowledge. 

Methods 

Adults who smoked between 5 and 40 cigarettes daily (N = 293; mean age= 33.7), did not 
have a contra-indicated medical condition, and did not intend to quit were recruited from 
Philadelphia, PA and Columbus, OH. Smokers were randomly assigned to receive their 
own brand of cigarettes for four weeks in one of three warning conditions: text only, graphic 

images plus text, or graphic images with elaborated text. 

Results 

Data from 244 participants who completed the trial were analyzed in structural-equation 
models. The presence of graphic images (compared to text-only) caused more negative 
affect toward smoking, a process that indirectly influenced risk perceptions and quit inten
tions (e.g., image->negative affect->risk perception->quit intention). Negative affect from 
graphic images also enhanced warning credibility including through increased scrutiny of 

the warnings, a process that also indirectly affected risk perceptions and quit intentions 
(e.g., image->negative affect->risk scrutiny->warning credibility->risk perception->quit 
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intention). Unexpectedly, elaborated text reduced warning credibility. Finally, graphic warn
ings increased warning-information recall and indirectly increased smoking-risk knowledge 

at the end of the trial and one month later. 

Conclusions 

In the fi_rst naturalistic clinical trial conducted, graphic warning labels are more effective than 

text-only warnings in encouraging smokers to consider quitting and in educating them about 
smoking's risks. Negative affective reactions to smoking, thinking about risks, and percep

tions of credibility are mediators of their impact. 

Trial Registration 

Clinicaltrials.gov NCT017820:53 

Introduction 

Cigarette smoking causes about 480,000 deaths in the United States (US) each year [ l]. In 
attempts to reduce smoking-related mortality, graphic warning labels on cigarette packaging 
are now required in 77 countries [2] and were mandated in the US in 2009. However, the DC 
Circuit Court, a US judicial body that has the authority to invalidate laws it deems unconstitu
tional, blocked the graphic warning requirement, concluding in part that the images proposed 
by the Food and Drug Administration (FDA) were unconstitutional and "unabashed attempts 
to evoke emotion ... and browbeat consumers into quitting" [ 3]. An earlier 2011 memorandum 
predicted this later ruling: "the emotional response they were crafted to induce is ... an objec
tive wholly apart from disseminating purely factual and uncontroversial information" [ 4]. The 
aim of the present paper is to examine this statement in light of psychological theory about the 
effects of emotion on risk perception and informed decision making (from here on, we use the 
terms emotion, feelings, and affect interchangeably). In particular, we consider the negative 
affect elicited by graphic warnings to be an important source of health information and driver 
of cognitive processes critical to informed decisions among smokers. This paper presents data 
from a randomized clinical trial that is consistent with this notion. 

Experimental research aligns with the court's assertion that graphic warning labels evoke 
more negative emotion than text-only labels; these negative feelings also generalize to smok
ing-related cues (e.g., images of cigarettes) [~, Q, ?]. Despite the Court's assertion, such emo
tional reactions to danger have been shown critical to the quick perception and reaction to risk 
that has been necessary for avoiding health and other hazards across human evolutionary his
tory [8]. These emotions can influence behavior directly, motivating us to engage in pleasant, 
rewarding behaviors and avoid unpleasant, potentially dangerous activities [H Affect also acts 
as an important source of information, informing us whether the water is safe to drink or it's 
okay to enter a dark alley (via an Affect Heuristic). In other words, affective responses can 
serve as simple cues or heuristics enabling people to skirt hazards quickly and efficiently [8, 2]. 
These are important ways that graphic warning labels may assist smokers, most of whom want 
to quit and/or wish they had never started smoking [ l OJ. 

Affect, thus, serves multiple functions in risk perception and decision processes [ 11, 12]. 
This line of research also points towards affect influencing perceptions of health risks by moti
vating people to think more carefully about the risks [11]. Peters [12], for example, proposed 
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that affect plays a role as a spotlight in a two-step process. First, enhanced affective feelings 
(e.g., those aroused by graphic warnings in the present study) encourage the decision maker to 
focus on new information consistent with those feelings (in this case, the risk information). 
Second, the new information (rather than the initial feelings) is used to guide further judg
ments and decisions. Thus, we expect affect-laden graphic warnings to highlight health-risk 
information, promote greater processing and acceptance of it, and, in turn, increase smoking 
risk perceptions and quit considerations. Consistent with this, graphic warnings have been 
shown to elicit increased evaluations of warning credibility that may encourage quitting [13]. 
Such cognitions are important because evaluations formed from carefully thinking about infor
mation last even longer (14] and are even more predictive of behavior (14, 15, 16]. Understand
ing the processes through which affect influences risk perceptions and quit intentions among 
smokers represents the primary objective of the current research. 

We further predicted that smokers given graphic warnings would remember more health 
information from them than those given text-only warnings. Graphic images contain more 
detailed information than is available in brief textual warnings. For example, showing an image 
of advanced oral cancer on the lip of a person who also has diseased teeth and gums says more 
to the smoker than simply saying "cigarettes cause cancer." In addition, our hypothesis has a 
basis in past research showing that affective arousal increases memory for associated informa
tion (17, 18, 19]. Consistent with both lines of thought, survey research shows that smokers in 
countries with graphic warning labels can identify more smoking risks than smokers in coun
tries with text-only warnings (20, 21 ]. Improving our understanding of how graphic warning 
labels influence smokers' risk knowledge represents an important secondary objective of this 
trial. 

In addition to images, another label component that can influence the perceived credibility 
of warnings is the addition of text that elaborates on the risk information in the warnings. 
Emery et al. ID] found that elaborated risk information (similar to that used in Canada) 
increased perceived warning credibility, which decreased smoking desires. Because smokers do 
not appreciate the cumulative risks associated with smoking (22], we designed elaborative text 
that emphasized the additional risk that each cigarette posed to the smoker. Whether messages 
emphasizing cumulative risks would be compelling to regular smokers (and especially smokers 
not intending to quit) was not clear. We anticipated that, consistent with past research showing 
the superiority of elaborated text (13], such messages would enhance warning credibility, an 
effect that would indirectly influence risk perceptions and quit intentions. 

A recent meta-analysis of 37 laboratory-based experimental studies concluded that one
time exposure to graphic vs. text-only warning labels leads to heightened quit intentions 
among smokers (23]. However, a naturalistic experiment is a key addition to this literature 
because, compared to single-exposure studies, the experience of a pack-a-day smoker is likely 
much different, with 600 potential exposures to graphic warnings on cigarette packs per 
month. It seems unlikely that the first label response would be the same as the 599th

. In particu
lar, the effects of graphic images on negative affect towards smoking may be short-lived as 
smokers could avoid the warnings or habituate to them over time (24, 2~]. If true, graphic 
warnings will lose efficacy over time. However, we anticipated that their emotional impact 
would change smokers' feelings about their habit and motivate greater processing of risk infor
mation [ 11], leaving the smoker with enhanced knowledge and heightened risk perceptions 
even after the immediate emotions waned. The present study, to our knowledge, is the first to 
randomly assign smokers to receive graphic vs. text-only warnings on their cigarette packs 
over a relatively long duration (four weeks). 

We conducted a randomized clinical trial to experimentally study smokers in a naturalistic 
setting in order to test causal claims based on longer term exposures than past experiments. 
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We compared three conditions: text-only using the nine Congressionally-mandated messages; 
mandated text plus FDA-proposed images [26]; and elaborated text combined with the man
dated messages and proposed images. Consistent with past research [ 6, 13, 27], we tested our 
hypotheses using mediated models with affect, risk scrutiny, perceived credibility, and label 

memory as mediators of warning label effects on risk perception, quit intentions, and risk 
knowledge. We tested the following hypotheses: 

Hypothesis la (Hla): Graphic warning labels will cause greater negative affect toward smok
ing among adult smokers, an effect that will indirectly motivate action by increasing quit inten
tions and serve as information about the dangers of smoking by increasing risk perceptions. 

Hypothesis lb (Hlb): The negative affect created by graphic images will enhance the credi
bility of the warnings by increasing scrutiny of the warning information, an effect that will indi
rectly increase risk perceptions and quit intentions. 

Hypothesis 2 (H2): Elaborative text will increase the credibility of the warning message, an 
effect that will also indirectly increase risk perceptions and quit intentions. 

Hypothesis 3 (H3). Graphic warning labels will enhance recall of warning information, an 
effect that will be explained in part by negative affect elicited by the graphic labels. This greater 
label memory will indirectly increase participants' knowledge of smoking risks at the end of the 

trial and at post-trial follow-up. 

Materials and Methods 
The protocol for this trial and CONSORT checklist are available as supplemental information; 
see SJ ProtOCQ] and SLChec.kJist. The trial was registered at Clinicaltrials.gov with the reference 
NCTOl 782053. 

Ethics statement 
This study was conducted in accordance with the ethical standards laid down in the 1964 Dec
laration of Helsinki. The investigation was approved by the University of Pennsylvania Institu
tional Review Board (IRB), which served as the IRB of record for this trial. Prior to 
participation, all participants provided written consent by signing an IRB approved document 

indicating that they understood the trial protocol and agreed to participate. In addition to 
receiving cigarettes in experimental packaging at no cost, participants were paid up to $235 for 
completing the full trial and adhering to all elements of the protocol. No adverse events 
occurred during the trial. 

Participants and procedure 

Sample size was determined by power analysis using G* Power [i&J, see Sl Protocol. Our pri
mary outcome of interest in this trial was quit intentions. Based on past experimental investiga
tions exploring the impact of graphic warning labels on quit intentions [ 6], we predicted an 
effect size of .35. Sample size estimates were calculated for 80% power and a two-tailed alpha of 
.05. After collapsing from 5 to 3 conditions as described below, we estimated that we would 
need 260 participants to identify a direct effect of graphic vs text-only warnings condition on 
quit intentions using unadjusted analysis of variance (ANOV A). 

Study participants were 293 adult smokers (MAge = 33.68, SD= 11.56, 45% female) recruited 
through fliers and ads placed on social media websites in Columbus, OH (N = 145) and Phila
delphia, PA (N = 148). Recruitment was conducted from January 2013 and February 2014. All 
follow-up was completed by April, 2014. An initial phone screening was used to exclude indi
viduals who smoked <5 cigarettes or >two packs per day, reported being likely or very likely to 
quit smoking in the next 30 days, had a contra-indicated medical condition (e.g., pregnancy), 

PLOS ONE I DOl:10.13711ournal.pone.0142879 December 16, 2015 4/23 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 159 of 311 PageID #:  261



·.f·PLOS I ONE Graphic Warning Labels Elicit Thoughtful Responses 

were currently being treated for a psychiatric condition or who reported a history of substance 
abuse. Complete inclusion and exclusion criteria can be found in Sl Pi:otocol. Most partici
pants identified themselves as being White ( 62% ), 31 % as Black, and 5% as more than one race. 
Remaining participants identified as American Indian (n = 3), Asian (n = 2) or "other" (n = 1). 

Participants reported smoking an average of 16.99 (SD= 7.87) cigarettes per day, and they 
reported having been a smoker for 17.14 (SD= 12.04) years. Nicotine dependence was assessed 
by the Fagerstrom Test of Nicotine Dependence (29]. The mean score was 4.37 (SD= 1.78) 

indicating moderate dependence, which was biochemically supported by breath carbon mon
oxide (CO) sample at intake (M = 17.93 ppm, SD= 10.63)129]. 

Participants were stratified on the basis of gender, amount smoked, and quit intentions, then 
randomly assigned to conditions by research assistants. The randomization scheme was gener
ated by an individual who did not interact with participants. The protocol was open label; thus 
no attempts at blinding were made for experimenters or participants. No differences existed 
between conditions on demographic characteristics or baseline smoking behaviors at randomiza
tion (see SITabk). Depending on their assigned experimental condition, participants received 
their own brand of cigarettes with packages modified by text-only warning labels, graphic warn

ing labels, or graphic warning labels that included elaborated text. Early participants (n = 117) 
were randomized to one of 5 conditions at a 1:1:1:1:1 ratio. The presence vs. absence of a quitline 

number was manipulated in conditions with images. No participant ever called the quitline. 
Thus, the quitline number was dropped and participants who had been exposed the quitline 
number were analyzed as members of the parent condition (graphic or elaborated). This change 
in the protocol, which was approved by the funding agencies, enabled us to recalculate the power 
analysis and recruit fewer participants (see SJ Protocol). For the remainder of the study, partici
pants were randomly assigned to one of the three experimental conditions. The randomization 
scheme was adjusted to increase the likelihood that later participants would be included in the 
text-only condition, resulting in a 1:1:1 ratio across conditions for the study. 

Participants returned to the lab each week to receive additional cigarettes and respond to 
surveys about their experiences with the new packaging. Participants returned any unused cig
arettes from the prior week at each appointment. To reduce possible demand characteristics 

from exposure to cigarette packages, they completed all dependent measures at a private com
puter work station with no cigarette packages within sight. At the same time, a research assis

tant prepared cigarettes for the next week in an adjoining room. Retention was high at the end 
of the trial (84.6%). At that time, participants completed key dependent measures on a com
puter. About one month later, experimenters were able to contact most participants (60.8%) by 

phone for a voluntary follow-up survey, Fig I. Further details of the experimental protocol can 
be found in Sl Protocol. 

Independent variable 

Graphic Warning Manipulation. Each week, participants were given a one-week supply 
of their preferred brand of cigarettes. In the first week, participants were given cigarettes in 
non-modified packages based on self-reported amount smoked. In subsequent weeks, partici

pants were given cigarettes in modified packages based on the amount they smoked the previ
ous week as measured by cigarette filters returned at each lab visit (30] (see Sl Protocol for 
additional details). For four weeks, warning labels appropriate to their randomized experimen
tal condition were affixed to each pack. All participants received the same nine basic text mes
sages (e.g., "Cigarettes cause fatal lung disease.") mandated by the Family Smoking Prevention 

and Control Act. Participants in the text-only condition received packages of cigarettes modi
fied with only this basic text information, which was placed on the side of each package (see 

PLOS ONE I DOI:10.1371iournal.pone.0142879 December 16, 2015 5/23 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 160 of 311 PageID #:  262



·.(li·PLOS I ONE .. 

Allocation· 

Allocated Basic Text Condition 
(n= 91) 

Completed 4-week trial (n = 80) 
Could not complete trial (n = 11) 

One.Month 
Follow-up 

Completed follow-up (n = 53) 
Did not complete follow-up (n = 27) 

Analyzed for Trial (n =77) 
Analyzed for 1-month follow-up 
(n=51) 
Excluded Trial and follow-up: 
Intoxication (n=1) 
Mental Illness (n =1) 
Unrelated Illness (n = 1) 
Excluded for follow-up. 
Potentially smoking-related illness 

(n=1) 
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Assessed for eligibility (n= 1029) 

Excluded (n= 736) 
• Did not meet inclusion criteria (n= 433) 
• Could not be contacted (n= 157) 
• Decline to participate (n= 9) 
• Did not attend first appointment (n = 90) 
• Could not complete baseline week (n= 47) 

Randomized (n= 293) 

Allocated to Graphic Condrtion (n= 
106) 

Completed 4-week trial (n = 86) 
Could not complete trial (n = 20) 

Completed follow-up (n = 62) 
Did not complete follow-up (n = 24) 

Analyzed for Trial (n =85) 
Analyzed for 1-month follow-up 
(n= 61) 

Excluded Trial and follow-up: 
Mental Illness (n =1) 

Allocated to Elaborated Text 
Condition (n = 96) 

Completed 4-week trial (n = 82) 
Could not complete trial (n = 14) 

Completed follow-up (n = 64) 
Did not complete follow-up (n = 18) 

Analyzed for Trial (n =82) 
Analyzed for 1-month follow-up 
(n =64) 

Fig 1. Participant Retention._ Diagram. Pa~i?iP.~".I ~~c~~itment and reten)i?.". ?~~~t~~--~?-~~~-~9.1 t~~)riEil. 

doi:10.1371~oumal.pone.0142879.g001 

F:i_g-2 for examples in all three conditions; for full materials see SJ-S3 Figs). Participants in the 

graphic image condition received the same basic text plus related images; these warnings cov

ered approximately 50% of the front and back of each pack (placed so as not to cover brand 

information). These graphic labels featured the nine images proposed by FDA for inclusion on 
US cigarette packs [26). Participants in the elaborated text condition received packs with warn

ings covering the same package space; these labels included the same text and images plus addi

tional text describing how every cigarette entails risk (e.g., "Every cigarette you smoke increases 
your risk of crippling, often fatal, lung diseases such as emphysema."). Participants were 

exposed to each label in their condition in approximately equal proportions over the experi

mental period. 

Dependent measures 

Smoking behavior. To monitor smoking behavior over the course of the trial, participants 

were required to return their used cigarette filters to the lab each week [30). Participants were 
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Fig 2. Placement of Experimental Warning Labels. Basic text warnings (left) were placed on the side of cigarettes packages. Graphic warning labels 
(center) covered approximately 50% of the front of cigarette packages and paired images with basic text statements. Elaborated text warning labels (right) 
1:1l~<:>t~1:1)~r~?Jlr.1:1p~i~_i'!.1l:I_~~~: ~~~i~~l~ded descriptive text which explained th~"."'1:1r~i':1.~ .. i':1 .. r.'.1?.r.e_d_e_ta_il_. ____ _ 

doi:10.1371{joumal.pone.0142879.g002 

provided with a resealable plastic pouch for each day between laboratory sessions. Returned fil
ters were counted to measure smoking behavior. To estimate smoking behavior before packag

ing was manipulated, the number of filters returned each day during the baseline period was 
averaged. To estimate smoking behavior during the trial, the number of filters returned each 
day during the modified warning labels period was averaged. 

Negative affect. During their third lab visit, after using cigarettes in modified packaging 
for one week, participants were asked to indicate the extent to which the cigarette packaging 
affected their feelings about smoking ("Did the packaging change how you feel about smok
ing?" 1 = the packaging made me feel much worse about smoking; 4 = the packaging had no 
effect; 7 = the packaging made me feel much better about smoking). This item was adapted 
from past research [7] and reverse coded, so that higher scores indicated more negative affect. 

Risk scrutiny. Scrutiny of risk information was also assessed during the third lab visit 
using a measure adapted from past research on warning label scrutiny [ 3 I]. Participants were 

asked "In the past week, have you read or looked closely at the information on your cigarette 
packs?" and answered on a 5-point scale (1 = not at all to 5 = extremely often). 

Warning credibility. Perceptions of warning credibility were assessed after four weeks of 
exposure to the experimental warning labels, during the sixth and final lab visit. After complet

ing all other dependent measures, participants viewed each warning label that had been on 
their cigarette packages during the study and responded to "Do you believe that what this 
information says is true?" (1 = not at all to 7 = completely). This measure was adapted from 
past research on perceptions of cigarette warning label credibility ID] and used to construct an 
index of perceived warning credibility by averaging ratings across labels (Cronbach's a= .92). 
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Risk perceptions. Subjective perceptions of smoking illness risk were assessed on three 
7-point scales adapted from past research on smoking risk perceptions [32, 33] during the final 
lab visit. Comparative risk perceptions were assessed with "Compared to the average person 
your age, gender, and race, how would you rate your chances of getting a life-threatening illness 
because of smoking?" (1 = much lower to 7 = much higher). Absolute risk perceptions were 
assessed with two items: "If I continue to smoke, I think my chances of getting a life-threaten
ing illness are" (1 = almost zero to 7 = almost certain) and "IfI continue to smoke, I would feel 
very vulnerable to dying at a younger age than I would otherwise" ( 1 = strongly disagree to 7 = 

strongly agree). 
Quit intentions. During their final lab visit, participants responded to three items relevant 

to quit intentions. These items included a contemplation ladder [34], which asked them to 
choose the number that indicates their current thinking about smoking on a 9-point scale 

(1 = taking action to quit [e.g., cutting down, enrolling in a program]; 3 = starting to think 

about how to change my smoking patterns; 5 = think I should quit but not quite ready; 
7 = think I need to consider quitting someday; and 9 = no thought of quitting). This item was 
reverse-scored. Participants also responded to two 4-point scale items adapted from past 
research [3:"i], which asked "How likely do you think it is that you will try to quit smoking 
within the next 30 days?" (1 = very unlikely to 4 = very likely) and "How much do you want to 
quit smoking?" (1 = not at all to 4 = a lot). 

Label memory. Consistent with procedures used in past research to investigate memory 
for emotional events, participants were asked to recall the warning labels during their final lab
oratory session in the trial [6, 36]. An open-ended item asked "Please think about the packag

ing of the cigarettes we have given you over the past few weeks. Please try to recall what the 
information on the packages stated and write it in below." Participants were given nine text 

boxes and no time limits to list as much information as they could recall. Four independent 
coders evaluated responses for evidence of the presence of memory for the components of each 

label (basic text/images/ elaborated text). Although lung cancer and throat cancer were not 
mentioned explicitly on the warning labels, participants often inferred these illnesses from 

information on the labels. Thus, any mention oflung or throat cancer was included as memory 
for label content, but was not classified as memory for any specific label element. This resulted 
in a total possible score of 29. Inter-rater reliability was established for memory of each label 
component (mean Krippendorffs ex= .95) and the number of components recalled (Krippen
dorffs ex= .96). 

Smoking risk knowledge. Participants' knowledge of smoking-related illnesses also was 

measured through a free response task at the end of the trial. Some researchers believe that free 
response measures are better indicators of smoking risk knowledge than responses to closed 
ended questions [.37]. Participants responded to the item "What are some diseases you've 

heard about that can be related to tobacco use?" Participants were given a large text box in 
which to enter as many diseases as they could think of. Two independent coders examined 

these responses and coded for any mention of29 different smoking-related health risks. 
Responses were coded for widely known smoking-related illnesses (e.g., lung cancer; heart dis
ease) and less widely known risks (e.g., breast cancer; joint problems). Inter-rater reliability 
was high (Krippendorffs ex= 1.00). Risk knowledge was calculated by summing the number of 
smoking-related illnesses mentioned (possible range= 0-29). 

During a telephone follow-up one month later, participants were asked again to verbally list 
as many smoking-related diseases as they could. These responses were recorded by research 
assistants and again coded by two independent coders for the presence of29 different smok

ing-related illnesses. Inter-rater reliability was high (Krippendorffs ex= 1.00). 
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Analysis Strategy. Prior to our primary analyses, one-way analysis of variance (ANOV A) 
and chi-square (x2

) tests were used to investigate the possibility that participant demographic 
characteristics or baseline smoking behaviors might differ as a function of experimental condi
tion at randomization and in the data we analyzed. We also used unadjusted one-way ANO
V As to investigate the possibility that participant exposure to the warning information might 
have differed as a function of experimental condition and that warning label exposure may 
have had direct effects on key outcome variables. 

Consistent with an intention to treat analysis strategy, available data for participants who 
completed the trial were analyzed as if they had complied with the intervention condition to 
which they were randomly assigned, regardless of compliance with the experimental protocol. 
All analyses were conducted after the end of the trial and follow-up data collection. To test 
hypotheses about the indirect (mediated) effects of exposure to graphic warning labels, we used 
structural equation modeling (SEM). Analyses were conducted using MPlus Version 7 [JS]. 
We created two orthogonal contrast-coded predictors to represent the effects of the two warn
ing conditions. One predictor contrasted the two graphic conditions (coded as 1) versus text
only warnings (coded as -2). The other contrasted the elaborated text condition (coded as 1) 
versus the graphic-only condition (coded as -1), with the text-only condition coded as 0. We 
used these contrast codes to fit models based on our theoretically derived predictions about the 
indirect effects of graphic warning labels on risk perceptions, quit intentions, and smoking risk 

knowledge. In the structural equation models, a pairwise present approach was taken to han
dling missing data for participants who completed the trial. This approach uses all available 
data about variable relationships in estimating model parameters. 

To assess the possibility that non-normal distribution could influence results, all analyses 
were first conducted using maximum likelihood estimation with robust standard errors, an 
approach to structural equation modeling that is robust to non-normally distributed data [39]. 
Modification indices were used to identify plausible paths not predicted by our theoretical 
framework. Satorra-Bentler scaled x2 comparison tests were computed to compare nested 
models [ 40]. Models which evidenced acceptable fit were recalculated using bootstrap resam
pling. We used several different indices to determine the fit of each structural equation model 
including the normed x2 and the relative x2 [41 ]. A non-significant x2 and a relative x2 ofless 
than 2 indicate good model fit [41]. We also report the root mean squared error of approxima
tion (RMSEA). RMSEA values below .05 are considered to indicate that the model fits the data 
well [4.:2]. Finally, we report the Comparative Fit Index (CFI), and the Tucker-Lewis Index 
(TLI). CFI and TLI values above .95 are considered indicators of good model fit [42]. For the 
purpose of comparing non-nested models, we also report the Akaike information criterion 
(AIC) and Bayesian information criterion (BIC). The significance of indirect (mediated) effects 
was assessed by using bootstrap re-sampling procedures, which used 5,000 random samples 
drawn from the existing data with replacement to generate bias-corrected confidence intervals 
for each indirect effect [43]. Confidence intervals which do not contain zero indicate a signifi
cant indirect effect. Bootstrap resampling is well suited to estimating indirect effects in multiple 
mediator models because confidence intervals are based on the sampling distribution of the 
indirect effect rather than an assumed normal sampling distribution [44, 45]. 

To address the possibility that differential attrition based on demographic characteristics or 

smoking behavior might bias our results, we used logistic regressions and x2 tests to compare 
the characteristics of participants randomized to experimental conditions who did vs. did not 
complete the trial. Individual differences that were related to attrition were used to create 
imputation models from which we imputed missing data and retested each of our hypotheses. 
To do so, we created ten data sets using multiple imputation with chained equations (MICE) in 

PLOS ONE I DOl:10.1371{journal.pone.0142879 December 16, 2015 9/23 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 164 of 311 PageID #:  266



·.~·PLOS I ONE Graphic Warning Labels Elicit Thoughtful Responses 

Stata version 12 [46]. Structural equation models were then calculated from the imputed data 

sets using the MPlus multiple imputation analysis procedures. 
Finally, to further assess the validity of our theoretically derived model described in hypoth

eses 1 and 2, we also tested the fit of the data to two plausible alternative models and report 

their fit statistics. We compared the fit of the data to these models to the fit of the data in our 
hypothesized model using the AIC and BIC. 

Results 
In our primary analyses, participants who did not complete the week six appointment were 

excluded from analyses (n = 45). Retention did not differ as a function of experimental condi
tion. Four additional participants were excluded from analyses (two were hospitalized for men
tal illness during the trial, one was diagnosed with a possible smoking-related illness during the 

trial, and one reported intoxication during lab sessions), leaving 244 participants at week 6. 

Follow-up data were excluded for one additional participant who was diagnosed with a possible 
smoking related illness after completing the trial. Demographics did not differ by experimental 
condition at random assignment (see Sl Table) or at the end of the trial, Table 1. Additionally, 
previous research does not identify demographic differences as moderators of the impact of 

graphic warnings labels [47]. Therefore, reported one-way ANOVAs do not control for demo
graphic variables. All reported structural equation models controlled for the demographic vari
ables used in stratified randomization. Specifically, all reported structural equation models 
control for gender (female vs. male), baseline smoking heaviness (less vs. more than 20 ciga
rettes per day), and baseline quit intentions (1 "very unlikely" vs. 2-4 "very likely"). 

Participant smoking behavior did not differ significantly by experimental condition during 
the baseline period, F(2, 241) = .62, p = .538, or during the trial period, F(2, 241) = .79, p = .454, 
Table_2. On average, participants were exposed to the warning labels over 15.7 times per day 
across conditions during the trial. A paired samples t-test comparing the rates of smoking at 
baseline and during the trial revealed a trend indicative of a slight increase in smoking behavior 
after the baseline period t(243) = 1.86, p = .064, which may be the result of participants accli

mating to receiving experimental cigarettes at no cost. 
Due to a computer error, 30-day quit intentions were not recorded for 22 participants who 

completed the trial. Because 30-day quit intentions were also measured at week 5 and the week 
5 and week 6 responses were highly correlated (r = .76, p < .001), we carried forward week 5 
quit intention responses to week 6 for participants missing this item only. Model fit, path coef
ficients, and indirect effects were comparable when these participants were excluded list-wise. 

One-way ANOVAs revealed that the graphic warning conditions (compared to text-only) 
increased negative affect toward smoking, scrutiny of the risks, and label memory. The 
graphic-only condition increased warning credibility relative to the other two conditions. 
There were no significant differences between conditions in risk perceptions, quit intentions, 

or risk knowledge, Table 3. 

Hypotheses 1 and 2 
We proposed that graphic warning labels would influence risk perceptions, and quit intentions 
in tum, through multiple affective paths. To ensure that risk perceptions and quit intentions 
were sufficiently distinct constructs, we compared measurement models with one vs. two fac
tors. The single factor model did not fit the data well, as evidenced by a highly significant x2 (X2 

[9] = 90.50,p < .001), high RMSEA (.193), and low CFI (.861) and TLI (.769) values. A two
factor model offered a better fit, (x2 [8] = 11.93, p = .155; RMSEA = .045, CFI = .99; TLI = .99). 

A X2 difference test for nested models revealed that the two-factor solution fit the data better 
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Table 1. Demographics of included participants by experimental condition at week 6. 

Text-only 
(N = 77) 

Age 

32.78 (11.57) 

Gender 

Male 40 

Female 37 

Other 0 
Race 

White 45 

Black 

Asian 

American Indian 2 

M6re than 6ne 2 
Other 

Ethnicity 
Hispanic 2 

Non-Hispanic 75 

Education 
Some high school, no degree 6 

High school degree or GED 21 

Some college, no degree 29 
Associate's Degree 9 

Bachelor's Degree 12 

Master's Degree or higher 0 

Self•repol't Cigarettes Smoked Dally 
15.79 (6.94) 

Years of Smoking 
16.52 (11.81) 

Fagerstrom Test of Nicotine 
Dependence 

4.51 (1.77) 

Breath carbon Monoxide (CO) 
17.01 (10.13) 

Graphic Images 
(N = 85) 

34.98 (11.59) 

47 

37 

1 

53 

24 

1 
1 

5 

3 

82 

6 

16 

43 
7 

11 

16.82 (7.82) 

18.15(12.60) 

4.27 (1.94) 

19.45 (13.02) 

Graphic Images and Elaborated Text 
(N = 82) 

,,,,.,,,,,,_=~www~•= 

35.12 (11,96) 

46 
36 

····•·;;.0 

48 
31 

0 
0 

3 

0 

3 

79 ... 

6 

24 

3.1 
5 

12 

2 

16.40 (7.81) 

17.88(12.15) 

4.32 (1.85) 

18.99 (9.68) 

Test Statistic, p
value 

F(2, 241) = .99, p = 
.37 

x2 {2} = .35, p = .84 

'X!- (4) = 3.39, p = .49 

x2 (2) = .17, p = .92 

,,_2 (8) = 6.31, p = .61 

F(2, 241) = .38, p = 
.69 

F(2, 241) = .41, p = 
.67 

F(2, 241) = .36, p = 
.70 

F(2, 241) = 1.09, p = 
.34 

Due to a low number of participants in certain groups, some categories were combined in x2 tests for demographic differences after random assignment. 

The participant who indicated their gender as "other'' was excluded from the x2 test for gender. Participants who indicated their race as Asian, American 

Indian, More than one race, or Other, were combined to form a single "other'' category. Finally, participants with a Master's degree or higher were 

combined with participants who held a Bachelor's degree to form a single high-education category. 

doi: 10.1371~oumal.pone.0142879.t001 

than the one-factor model (x2rnff= 78.57,p < .001). Thus, a two factor measurement model 
was appropriate for tests of Hypotheses 1 and 2. We predicted that the presence of graphic 
images would increase negative affect toward smoking, which would increase risk perceptions 
and quit intentions directly and indirectly by encouraging smokers to think about and form 
favorable evaluations of the risk information warnings provided. A model testing these 
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Table 2. Average smoking behavior by experimental condition at baseline and during the trial. 

Text-only 
Mean (SD) 

Graphic Images 
Mean (SD) 

Graphic Images and Elaborated Text 
Mean (SD) 

Omnibus Effect Size 
r,/ 

Filters returned duifog baseline 14.76 (6.41) 16.01 (7.22) 

[15.1, 16.91] 

16.29 (7.55) 

[15.34, 17.24] 

15.42 (7.63) 

[14.46, 16.38] 

15,95 (8.11) 

[14.93, 16.97] 

.01 

[Cl 95] [13.95, 15.56] 

filters returned during the trial 14.85 (6.93) 

~[C_l 9_5~] _________ [!~-97, 15.72] 

doi:10.1371/joumal.pone.0142879.!002 

predictions using maximum likelihood estimation with robust standard errors fit the data well 

(x2[59] = 65.59,p = .259, relative X2 = l.ll, RMSEA = .02 [CI 90: .00 to .05], CPI= .99, TLI = 
.99). However, modification indices suggested that including a path from negative affect to per

ceived credibility would improve model fit. A model with this path was estimated using maxi
mum likelihood estimation with robust standard errors and also fit the data well (x2[5&] = 

61.52,p = .351, relative x2 = 1.06, RMSEA = .02 [CI 90: .00 to .04], CPI= 1.00, TLI = .99). A 
Satorra-Bentler scaled x2 difference test revealed that the alternative model provided a margin
ally better fit to the data than the hypothesized model, x2

[ l] = 3.70, p = .056). Therefore, this 
path was retained in our final model, which was retested using bootstrap resampling to calcu
late confidence intervals for indirect effects. Modification indices did not suggest any additional 

paths to be added or removed from the model. 
The final model testing Hypotheses l and 2 is depicted in Fig_J. The recalculated model 

with bootstrap resampling also fit the data well, as evidenced by a non-significant x2 (x2 [58) = 
62.94, p = .306), a relative x2 ofless than 2 (1.09), a low RMSEA (.02, CI 90: .00, .05), and high 
CFI and TLI values (.99 and .99). The similarity of these results to the results of the same 

Table 3. Unadjusted mean outcome responses by experimental condition among participants who completed the trial. 

Text-only Graphic Images Graphic Images and Elaborated Text Omnibus Effect Size 
Mean(SD) Mean (SD) Mean (SD) q/ 
4.sr•8 (,87) • 5,~0..,(U4) 5.098 (1.?7) .08 

[4.27, 4.72] [5.05, 5.54] [4.84, 5.32] 

Risk Scrutiny 3.3r·8 (1.30) 3.7oA (1.19) 3.848 (1.07) .03 
[Cl 95] [3.03, 3.62] (3.44, 3.96] (3.60, 4.08) 

Perceived C,edlblllty 6.16A (f.14) s.s1A.s (:to) 5.998 (1,17) .04 

[Cl95] [5.90, 6.42] [6.36, 6.66] [5.73, 6.25] 

Quit Intentions (Standardized) 0.11 (.92) -0.01 (.88} -0.09 (.89) .01 

[Cl95] [-.10, .32) [-.20, .18) [-.28, .11) 

Risk Perceptions (Average) 5.20 (1.29) 5.41 (1.27) 5.19 (1.38) .01 

[Cl95] [4.90, 5.50] [5.13, 5.69) [4.89, 5.50] 

Label Memory at Week 6 s.0r•~Jt3s> 4,98 ... (1.79) 5.138 (2.31) .08 

[Cl 95] [3.61, 4.23] [4.59, 5.36) [4.61, 5.64) 

Risk Knowtedge at Week 6 3.61 (1.53) 4.09 (1.96) 3.88 (1.72) .01 

[Cl95] [3.26, 3.96] [3.66, 4.52] [3.50, 4.27] 

Risk Knowledge at Follow-up. 3,55(1;32) .. • •..• 3:50 (1.54) 3.67(1.64) .00 
[Cl 95] [3.18, 3.92) [3.10, 3.90) [3.26, 4.08] 

Shared superscripts indicate that values are significantly different, p < .05. Direct effects of condition on Risk Perceptions and Quit Intentions are based 

on average responses to relevant measures. An index of Quit Intentions reported in this table was created by averaging standardized responses to each 

of the three quit intention measures (a= .88). An index of Risk Perceptions were created by averaging across the three risk perception measures (a= 

.70). 

doi:10.1371/joumal.pone.0142879.!003 
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Fig 3. Model Testing the Predictions of Hypotheses 1 and 2. W3 = Week 3; W6 = Week 6. Path 
coefficients for the measurement models for Risk Perceptions (Risk 1 = 1.00, Risk 2 = .88**, Risk 3 = 1.19**) 
and Quit Intentions (Contemplation Ladder= 1.00, 30-Day Quit Intentions= .45**, Quit Desire= .42**) 

doi:10.1371{joumal.pone.0142879.g003 

model estimated with MLR suggests that non-normal variable distributions did not signifi
cantly bias the trial's results. The AIC for this model was 8215.82 and the BIC was 8397.46. As 
predicted by Hla, warning labels with graphic images elicited more negative affect toward 

smoking than text-only warning labels at week 3 (b = .23, p < .001). Consistent with the affect 
heuristic, this led to heightened risk perceptions (b = .21, p < .001); negative affect also led to 

increased quit intentions independent of risk perceptions at week 6 (b = .35, p = .004). As pre
dicted by HI b, negative affect also led to increased risk scrutiny at week 3 (b = .36, p < .001), 
which then led to heightened perceptions of warning credibility at week 6 (b = .17,p = .009). 
There was also a direct link between negative affect and heightened perceptions of warning 
credibility at week 6 (b = .12, p = .033). As predicted by Hlb, warning credibility was a signifi
cant predictor of risk perceptions at week 6 (b = .60, p < .001). Finally, heightened risk percep
tions predicted increased week 6 quit intentions (b = I.OS, p < .001). Contrary to H2, graphic 
warning labels with elaborated text were perceived as less credible at week 6 than graphic warn
ings with basic text only ( b = -.26, p = .001). 

All indirect paths in the final model were statistically significant, Table 4. The positive indi

rect effect of graphic presence-> negative affect ->risk perceptions ->quit intentions is con

sistent with the negative affect aroused by the presence of graphic images acting as a cue from 
which people infer risk (i.e., the Affect Heuristic [8]), which in turn leads to quit intentions. 
The positive indirect effect of graphic presence -> negative affect -> quit intentions indicates 
that affect influenced quit intentions apart from risk perception. The positive indirect effects of 

graphic presence -> negative affect -> risk scrutiny -> warning credibility -> risk perceptions 
-> quit intentions and graphic presence ->negative affect -> warning credibility -> risk 
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Table 4. Indirect effects of condition on risk perceptions and quit intentions. 

Mediation Path 

Affect Heuristic path (H1a): Graphic Present vs. Absent-> Negative Affect-> Risk 
Perceptions -> Quit Intentions 

[Cf 95] 
Affect Motivates Quit Intentions: Graphic Present vs. Absent -> Negative Affect-> Quit 
Intentions 

[Cl95] 
Affect as Spotlight Motivates Greater Scrutiny of Message (H1 b): Graphic Present vs. 
Absent -> Negative Affect -> Risk Scrutiny -> Warning Credibility -> Risk Perceptions 
-> Quit Intentions 

[Cl 95] 
Affect Enhances Warning Credibility: Graphic Present vs. Absent -> Negative Affect -> 
Warning Credibility -> Risk Perceptions -> Quit Intentions 

[Cl95] 
Elaborated text and Warning Credibility (H2): Elaborated Text Present vs. Absent-> 
Warning Credibility -> Risk Perceptions -> Quit Intentions 

[Cl 95) 

Total indirect effect of Graphic Present vs. Absent on Quit Intentions 

[Ct 95] 
Total indirect effect of Elaborated Text Present vs. Absent on Quit Intentions 

[Cl95] 
~~--~~~A•-,ss••••-••••••••••••,•••o,•••••--,•••~---------•••.a-~•wss•••~-~,-=••••••• 

Bold indicates a reliable indirect effect, where p < .05. 

doi:10.1371~oumal.pone.0142879.t004 

Indirect Effect 
(SE) 

.050 (.019) 

(.019, .094] 

.079 (.030) 

[.021, .140] 

.009 (.005) 

[.002, .020] 

.018 (.010) 

[.021, .140] 

-.165 (.056) 

(-.289, -.082} 

.155 (.038) 

(.085, .234) 

-.165 (.056) 

(-.289, -.082} 

perceptions-> quit intentions are consistent with images which arouse negative affect motivat
ing more careful consideration of warning information (i.e., affect as a spotlight [ l l,12]). 

Finally, the negative indirect effect of elaborated text presence -> perceived credibility-> risk 
perceptions -> quit intentions suggests that the impact of affect on risk perceptions and quit 
intentions only occurs when people find the warnings credible, which was not the case with the 
warnings that included elaborated text. 

Investigating the influence of attrition 
Participants who completed the trial were older (b = 2.21, p = .028) and lighter smokers 
(b = 3.27, p = .001) than participants who did not complete the trial. Race, ethnicity, education, 
and other smoking characteristics were not significant predictors of attrition (for details of 
these analyses, see S2 Table). Participant age, self-reported number of cigarettes smoked daily, 
and all variables shown in Fig 3 were used to impute data for participants who were random
ized to experimental conditions but did not complete the study and for items participants who 
completed the study declined to answer. Covariates were not included in the imputation model 
because the "smoking heaviness" covariate was derived from self-reported number of cigarettes 
smoked daily at baseline. These full data sets (n = 289) were then used to test the model pre
sented in Fig 3. Control variables were included when imputed data were fit to the hypothe
sized model. The model fit the imputed data well, as evidenced by a non-significant x2 (x2 [58] 
= 61.93, p = .338), a relative x2 ofless than 2 (1.07), a low RMSEA (.02, CI 90: .00, .04), and 
high CPI and TLI values (1.00 and .99). All model paths remained significant, S4 Fig. 

PLOS ONE I DOl:1O.1371~ournal.pone.O142879 December 16, 2015 14/23 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 169 of 311 PageID #:  271



·.f·PLOS I ONE Graphic Warning Labels Elicit Thoughtful Responses 

Testing alternative models 
Although our hypothesized model fit the data well, we also tested two additional models 

derived from the predictions of alternative theoretical frameworks. Some researchers have sug
gested that graphic warning labels are effective primarily because they are more salient than 

text-only warnings (43]. In this account, image salience causes smokers to scrutinize risk infor

mation, and risk scrutiny increases negative affect, risk perceptions, and quit intentions (48]. 
We tested an alternative model consistent with this account, which reversed the order of risk 
scrutiny and negative affect. The data did not fit this model as well as our final model, x2(58) = 
98.84,p < .001, relative X2 = 1.70, RMSEA = .05 (CI 90: .04 to .07), CFI = .95, TLI = .93. The 
AIC (8251.73) and BIC (8433.37) were larger for this model than our hypothesized model 

(AICDifference = 35.91; BICDifference = 35.91), which further suggests that the data did not fit this 
model as well as it fit our hypothesized model. Path coefficients for this model are available to 

interested readers in SS Jig. 
Self-perception theory, derived from the psychological literature on attitude change, sug

gests that people often infer their beliefs from their decisions (49]. Within the context of 

graphic warnings labels, this perspective would suggest that smokers may infer their risk per
ceptions from observing their stated quit intentions. We tested an alternative model in which 

risk perceptions were predicted by quit intentions rather than the reverse. All paths in this 
alternative model were identical, except the location of the two latent constructs was reversed, 

such that quit intentions were predicted by negative affect and warning credibility and risk per
ceptions were predicted by negative affect and quit intentions. The data did not fit this model 

as well as our final model, ;c2(58) = 104.49, p < .001, relative x2 = 1.80, RMSEA = .06 (CI 90: 
.04 to .08), CFI = .94, TLI = .92. The AIC (8257.38) and BIC (8439.02) were larger for this 

model than our hypothesized model (AICDifference = 41.56; BICDifference = 41.56), which further 
suggests that the data did not fit this model as well as it fit our hypothesized model. Path coeffi

cients for this model are available to interested readers in S6 Fig. 
After examining two plausible alternative models derived from past research, we concluded 

that the model which tested Hypotheses 1 and 2 fit the data comparatively better. This suggest 

that the present paper's theoretical conception of how graphic warning labels influence smokers' 
risk perceptions and quit intentions provides a better account of the data in this randomized clin

ical trial than the alternative theories. Further, these analyses suggest that the temporal relation
ships we hypothesized provide a better explanation for the data than alternative relationships. 

Hypothesis 3 
We proposed that graphic warning labels would be more memorable than text-only warnings 
(due to the increased negative affect towards smoking or to the presence of more detailed risk 
information), and that this increased memory for warning information would lead to greater 
smoking risk knowledge. Existing literature suggests that increased memory for warning infor
mation could be driven by the negative affect aroused by images. However, in the current 
research, negative affect was not correlated with label memory or risk knowledge, Table 5, pre

cluding the possibility that negative affect mediates the impact of graphic images on memory. 
The second contrast comparing the presence of elaborated text (1) to the other two warning 

conditions (-1) was also uncorrelated with memory for warning information (see J),Qlt!_~). 

Thus, we used the contrast of the two graphic conditions (coded as 1) with the text-only warn
ings (coded as -2) to investigate the impact of images on label memory on risk knowledge 

immediately after completing the trial and at follow-up. 
When estimated using maximum likelihood with robust standard errors, the model which 

examined graphic image presence -> label memory at week 6 -> risk knowledge at week 6 
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Table 5. Correlations among key measures. 

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

1. Graphic Present vs. Absent 

2. Elaborated Text Pr6$eiifvs. Absent •.Oi 
3. Negative Affect 

4. RisK$crutiny 

9. Risk Knowledge at Week 6 

*p < .05. 

**p < .01. 

.27** -.08 

.10 -.05 .02 .04 .07 .04 .10 .16* 

Mean Quit Intentions include scores with week 5 values carried forward for the 22 data points where week 6 quit intentions were not recorded due to 

computer error. 

doi: 10.1371~oumal.pone.0142879.t005 

provided an adequate fit to the data as evidenced by a non-significant x2 (1) = 1.525, p = .217, a 
relative x2<2 (1.525), a low RMSEA (.047, CI 90: .000, .185), and high a CFI (.98). Unexpect

edly, the TLI value was below the threshold for good model fit (TLI = .85). Fit statistics were 
similar when this model was rerun using bootstrapping (X2

[ l] = 1.389, p = .239, relative x2 = 
1.389, RMSEA = .04 [CI 90: .00 to .18], CFI = .99, TLI = .88), suggesting that non-normal vari
able distributions did not significantly bias results. Image presence led to increased label mem

ory at week 6 (b = .37, p < .001), and label memory led to increased smoking risk knowledge 
immediately after participants had completed the trial (b = .14, p = .010). Bootstrapping analy
sis revealed that this indirect effect was significant (Estimated Indirect Effect= .OS [SE= .02), 

CI 95: .010, .097). The model explained 7.1 % of differences in risk knowledge at week 6 (R2 = 
.071) 

The model which examined graphic image presence -> label memory -> smoking risk 
knowledge at follow up (for the 169 participants who completed the follow-up) also fit the data 
acceptably when estimated using maximum likelihood with robust standard errors, x2<1) = .07, 
p = .787, x\e1ative = .07, RMSEA = .00 (CI 90 .00 to .11), CFI = 1.00, TLI = 1.38). Model fit was 
similar when this model was rerun using bootstrapping, x2

( 1) = .06, p = .805, relative x2 = .06, 
RMSEA = .00 (CI 90: .00 to .11), CFI = 1.00, TLI = 1.41, suggesting that non-normal variable 

distributions did not significantly bias results. For this subgroup, image presence predicted 
label memory at week 6 (b = .37,p < .001), and label memory predicted smoking risk knowl
edge at follow up (b = .14, p = .025). This indirect effect was significant (Estimated Indirect 
Effect= .OS [SE= .02], CI 95: .008, .103). The model explained 6.6% of differences in risk 

knowledge at follow-up (R2 = .066). 
Investigating the influence of attrition. To investigate the possibility that differences in 

attrition might account for the effects oflabel memory on smoking risk knowledge, we imputed 
memory data for participants who did not complete the trial or declined to respond to these 
items. Participant age and self-reported number of cigarettes smoked daily (both significantly 
associated with attrition), experimental condition, and available label memory and risk knowl
edge data were used to create 10 complete data sets. These full data sets (n = 289) were then 
used to retest the models for hypothesis 3. The x2

, relative x2
, and RMSEA suggest that the 

imputed data sets also provided a good fit to our model predicting smoking risk knowledge at 
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week 6 (x2[7] = 12.04, p = .099, relative x2 = 1.72, RMSEA = .05 [CI 90: .00 to .10]). Unexpect
edly, the CFI and TLI did not, CFI = .80, TLI = .75). All fit statistics suggest that the full data 

sets provided a good fit to our model predicting smoking risk knowledge at follow-up (x2 [7] = 

6.53,p = .479, RMSEA = .00 [CI 90: .00 to .07], CFI = 1.00, TLI = 1.04). Path coefficients for 

these imputed models were similar in magnitude to the values in models that only included 
participants who completed the assessments, S7 _fig. Thus, these tests suggest that attrition 
does not account for the impact of graphic warnings on smoking risk knowledge. 

Discussion 
The current research represents the first experimental investigation in a naturalistic setting of 
the psychological processes by which graphic warning labels influence smokers' affect and cog
nitions regarding their habit. As such, it represents the best to-date approximation of real 

world impact of graphic warning labels. In the study, graphic warning labels (compared to 

text-only) increased negative affect toward smoking, elicited greater scrutiny of the warning 
message, and enhanced label memory. The graphic-only condition also increased the credibil
ity of the warning message. In analyses of mediated effects on perceived risks of smoking and 
intentions to quit, we found support for Hla and Hlb that multiple functions of affect influ

enced these outcomes [U, 12]. Warnings with graphics did, in fact, elicit more negative affect 
than text-only warnings, and, consistent with past research on the affect heuristic [8], more 
negative affect increased risk perceptions (and quit intentions in turn). Increased negative 
affect also motivated greater quit intentions directly. Third, it also elicited greater scrutiny of 
the messages and increased perceptions of warning credibility. This result is consistent with 
affect acting as a spotlight and motivating greater processing of the risk information consistent 
with that negative affect. In addition, increased credibility perceptions led to heightened risk 
perceptions and quit intentions. The elaborated text condition, however, did not support H2 

and, instead, reduced credibility perceptions and counteracted the images' effect on heightened 

risk perceptions. 
Consistent with H3, the presence of graphic images also increased memory for label content, 

which led to greater smoking risk knowledge immediately after participants completed the trial 
and approximately one month later. Thus, warnings containing images also enhanced memory 
for label content, which helped to educate smokers about the harms of smoking. Although we 
predicted that negative affect from week 3 would drive increased memory for warning informa
tion at week 6 [ 18, 19], the data were inconsistent with this prediction. Several possible reasons 
exist for this lack of effect: (1) negative affect may have already started to fade after a week of 
exposure [24, 25], (2) the negative affect measure focused on feelings about smoking rather 
than feelings about the warnings themselves, and (3) the measure focused on valence rather 
than on the arousal linked with memory in past studies [1$_, 19]. The first possibility seems 
unlikely given that negative affect remained strong enough to have significant associations with 

several other key variables. Alternatively, it may be the case that negative affect is unrelated to 
memory for warning information. Instead, it may be that simply having illustrations of textual 
material provided more detailed content that enhanced memory (50]. Given that the images 

used in cigarette warnings were designed to illustrate the health risks, they likely provide mem
ory cues for the warning information. Additional research is needed to determine how to maxi

mize the memorability of health risk information on warnings. 
Results of the current research replicate past laboratory findings which have found that the 

negative affect elicited by graphic warning labels mediates their effect on quit intentions [ 6, 13, 
27]. The current research extends these past investigations by demonstrating that negative 
affect has significant influences outside the laboratory setting and after many exposures to the 
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warnings. Importantly, results of the current research also provide evidence that images which 
arouse negative affect may be necessary components of impactful cigarette warning labels 
where impact is defined as increased risk knowledge, risk perceptions, and quit intentions (see 
also Wang et al. [ 51] ). In this study, negative affect influenced risk perceptions directly, serving 
as a simple cue or heuristic. However, negative affect also caused people to more carefully scru
tinize smoking-risk information and led to greater perceived label credibility, risk perceptions, 
and quit intentions. This careful assessment of available information is inconsistent with the 
labels merely" ... browbeat[ing] consumers into quitting" [3]. The impact of negative affect 

suggests that merely making text-only warnings more salient or including images which do not 

evoke negative affect may be insufficient to increase smokers' risk perceptions and quit 
intentions. 

Although the tobacco companies assert that "Americans ... are well aware of the health risks 
of smoking" [.3], providing risk information in plain text is less effective than text plus images. 
Even after exposure to the newly mandated text warnings, participants in this study were able 
to identify only 3-4 smoking-related risks on average (Tablt' 3). The 2014 Surgeon General's 
Report states that smoking harms nearly every organ in the body and identifies at least 35 dis
crete negative health outcomes caused by smoking [52]. Exposure to warning labels which 
included graphic images, however, led to greater label memory which was associated, in turn, 
with increased knowledge of smoking-related risks both at the study's end and one month 
later. These findings demonstrate that graphic warning labels can be effective in increasing 
knowledge about smoking's dangers, perhaps consistent with research showing the superiority 
of information accompanied by illustration for enhancing recall of that information [ 50]. 

The effects of our warning-label manipulations on smoking risk knowledge, risk percep
tions, and quit intentions were indirect and without a significant unmediated effect. Our trial 

was powered on the expectation of a larger warning label effects on quit intentions than we 
observed. Additionally, our final sample of 244 analyzed participants falls slightly below our 
recruitment goal. Nevertheless, the mediated analyses suggest that with a larger sample, experi
mental effects on quit intentions may have emerged alongside the observed direct effects on 
affect, label scrutiny, and label credibility. In addition, our finding of a direct effect on label 
memory suggests that risk knowledge may also be enhanced. It remains for future research 
with larger samples to demonstrate this conclusively. 

Indirect-only effects like those observed in this trial are also important because they suggest 
the possibility of missing moderators [:i.3]. For example, in the current research, reactance to 

label content is one possible missing moderator [ 54]. Such reactance could be the cause of the 
reduced credibility elicited by the elaborated text condition. Although earlier research has 
shown that elaborated text such as that used in Canada can enhance warning effects [13], this 
study's exclusive focus (in the elaborated text condition) on the very next cigarette entailing 

risk may have been met with disbelief among life-long smokers who began the study with no 
intentions to quit. The current research suggests that either additional research is needed to 
identify the best content for the elaborated text, or that the positive effects of such text are lim
ited to studies with a single exposure to any one warning [13, 35]. Alternatively, the smaller 
text size in the elaborated-text condition may have been problematic as observational research 
has demonstrated that warning labels with large, salient text are more impactful than those 
with smaller and less salient text [55]. 

Some of our design choices also may have reduced our effect sizes. First, the relatively brief 
study duration (four weeks) may be inadequate to compete with the power of addiction. Longer 
trials are expensive, but may be necessary. Second, we chose to use the nine images selected by 

the FDA for placement on US cigarette packages in their 2011 Final Rule [26]. The images in 
these warnings are less arousing than those featured on cigarette packages in other countries 
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[56]. Single exposure studies and population level research suggest that placing more disturb
ing images on graphic warning labels would increase their impact on intentions to change 
behaviors [ 51, 56]. Thus, the use of more graphic warnings than those used in the present trial 
may reveal larger effects. Third, we did not have a true control condition. Participants in the 
text-only condition received novel warnings that were stronger than those currently featured 
on US cigarette packaging. In particular, text-only participants received the nine, currently 
unfamiliar, risk statements mandated by the Family Smoking Prevention and Tobacco Control 
Act, printed in black text on a white background. Current US warnings are smaller and in col
ors consistent with the rest of the package. Although we believe that the inclusion of a strong 
comparison condition is a merit of the current research, our results might have appeared stron
ger ifwe had instead compared image conditions to a "current warnings" control group. 

The current research was designed to investigate how graphic warning labels might influ
ence smokers at the population level. As such, this trial lacked sufficient statistical power to 
effectively identify the impact of potential moderating variables. Although past experimental 
research suggests that the effects of graphic warnings do not vary as a function of demographic 
characteristics such as race/ethnicity, education, and income [47], this result may prove to be 
different with a period of prolonged exposure. This possibility should be explored in future 
research. Some additional variables which future research should consider as potential modera
tors of the effects observed here include the number of cigarettes participants' smoke daily, nic
otine dependence, duration of smoking, living with a smoker, and personal experience with 
smoking-related illness. Another plausible moderator is baseline quit intentions. For this study, 
we only recruited participants who indicated that they were either "somewhat unlikely" or 
"very unlikely" to quit smoking in the next 30 days during the prescreening phone call. It is 
possible that graphic warnings might be more impactful for smokers planning to quit in the 
near future. 

This study is the first experiment of which we are aware to investigate the processes by 
which graphic warning labels influence smokers in a naturalistic setting over an extended 
period of time. Our method of providing relabeled cigarettes ensured that all participants were 
exposed to experimental warning labels every time they smoked one of their own cigarettes. 
However, it is possible that providing participants with cigarettes at no cost may have under
mined interest in quitting and worked against our hypotheses (see 'bible 2). Recent investiga
tions suggest that this can be avoided by requiring participants to provide cigarettes for re
labeling E!Z] or asking participants to apply experimental labels to their own cigarettes [5-8]. 
These techniques may reduce one source of error variance, however, while increasing others 
(e.g., participant lack of funds or compliance). In addition, if free cigarettes provided disincen
tive to quit, quit intentions at least should have been influenced equally across all conditions. 
Overall, the presence of the effects we found speaks to the efficacy of graphic warning labels. 
Additional investigations are needed to determine the tradeoffs of different methods by which 
to examine the impact of graphic warning labels in naturalistic contexts. 

In particular, the current research provides evidence that negative affect is a crucial ingredi
ent in successful graphic warning labels. It is also the first study to demonstrate that graphic 
warning labels can elicit greater processing of provided smoking risk information rather than 
influencing smokers exclusively by "browbeating" them into quitting. Policies requiring such 
labels have the potential to reduce the number of Americans who smoke. The affect induced by 
graphic warning labels appears to have utility in communicating more and more credible infor
mation, useful to promoting risk perceptions and quit intentions among smokers in the US 
and around the world. 
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on risk knowledge at week 6 with imputed data, x2 (7) = 12.04, p = .099, RMSEA = .05 (CI 90: 
.00 to .10), CFI = .80, TLI = .75. Bottom: Image presence vs. absence on risk knowledge at 1 

month with imputed data, x2 (7) = 6.53, p = .479, RMSEA = .00 (CI 90: .00 to .07), CFI = 1.00, 
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Abstract 
Research on warning labels printed on cigarette packages has shown that fear inducing health warnings might 
provoke defensive responses. This study investigated whether reformulating statements into questions could 
avoid defensive reactions. 
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Introduction 

Although smoking has tremendous health con
sequences (e.g. Doll et al., 2004), and is one of 
the leading causes of preventable death (World 
Health Organization, 2003), people continue to 
smoke. Therefore, governments attempt to dis
courage smoking by different means. Warning 
labels printed on cigarette packages is a popular 
mean that has been introduced worldwide. 
Warning labels provide information about the 
health-damaging consequences through textual 
statements, and in some countries, the textual 
information is presented together with deterrent 
pictures that illustrate the smoking-related dis
eases graphically. These warning labels are 
designed to inform people about the negative 

consequences of smoking (Strahan et al., 2002), 
and should thereby increase the smoking
related risk perception. 
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e.g. Rogers, 1983). Thus, the 
increased smoking-related risk perception is 
assumed to elicit self-protective actions, which 
could involve changing attitudes and the corre
sponding behavior. Attitudes and the corre
sponding behavior are suggested to change 
when people perceive a threat, and simultane
ously perceive that they are highly efficient in 
changing their behavior (e.g. Ajzen, 1985; 
Marks, 1998; Schwarzer, 1992; Schwarzer and 
Fuchs, 1996; Strahan et al., 2002; Witte, 1992). 
Thus, warning labels do not only contain nega
tive, fear inducing information concerning the 
health consequences of smoking, but also infor
mation about facilities that can be contacted to 
get help when trying to quit smoking. In this 
process of changing attitudes and behavior, out
come expectancies are crucial (Marks, 1998; 
Schwarzer, 1992; Schwarzer and Fuchs, 1996; 
Strahan et al., 2002). Therefore, warning labels 
provide additional information about the posi
tive outcomes of quitting smoking. 

The points for current health campaigns 
mentioned above are combined in present warn
ing labels. However, empirical research has 
provided inconsistent results about their effec
tiveness. On the one side, studies suggest that 
warning labels on cigarette packages are effec
tive (e.g. Borland et al., 2009; Hammond et al., 
2003, 2004, 2006; Kees et al., 2010; O'Hegarty 
et al., 2006). For example, Hammond and col
leagues (2004) conducted a telephone survey 
after the introduction of combined warning 
labels and found that 20% of the participating 
smokers reported that they smoked less because 
of the new warning labels. In another survey 
study (Hammond et al., 2003), smokers were 
asked how often they thought about the warning 
labels, and whether they discussed them with 
other people. The authors found that smokers 
who engaged in thinking about the warning 
labels reported that they were more willing to 
quit smoking, tried more often to quit smoking 
or smoked less. However, results of these sur
veys rely on self-reports and may thus be 
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unreliable, as 'saying is not (always) doing' 
(Ruiter and Kok, 2005). As smoking is forbid
den in many public places and a stigmatized 
behavior (Swanson et al., 2001), it seems plau
sible that smokers would report to smoke less 
than they actually do to leave a better impres
sion. Furthermore, the studies outlined above 
did not use experimental designs; a fact that 
should be considered before starting health 
campaigns (Whittin ham et al., 2008). 

present research investigates how these unin
tended consequences can be avoided. 

Defensive responses are well documented in 
fear appeal research. Research suggests that the 
combination of fear arousal with high personal 
relevance is an important determinant of defen
sive responses (e.g. Jepson and Chaiken, 1990; 
Liberman and Chaiken, 1992). People who feel 
fear and perceive high personal relevance might 
have the motivation to defend themselves 
against the threat, which is assumed to stem 
from the need to protect the self-image 
(Sherman et al., 2000). This may be especially 
true for smokers, as smoking and the corre
sponding health consequences are highly 
important for them, and the negative health 
consequences and a high risk perception are the 
number one reasons for quitting smoking 
(Gibbons et al., 1991; Klesges et al., 1988). 
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Furthermore, risk perception could also be an 
indicator for defensive responses, as risk per
ception changes as a function of the need to 
protect self-image and self-esteem.For instance, 
risk perception decreases after relapse (Gibbons 
et al., 1997). Abolishing warning labels might 
reduce defensive responses because there is no 
information smokers would have to defend 
against. Additionally, smoking-related risk per
ception is already high among smokers (Glock 
and Kneer, 2009; Hahn and Renner, 1998). 
Smokers are aware of the fact that smoking 
increases the risk of cancer (Hermand et al., 
1997), and of other negative health conse
quences (Louka et al., 2006). Forbearing from 
confronting smokers with fear arousing warn
ing labels makes defensive responses unneces
sary. However, abolishing warning labels seems 
not to be appropriate because this would lead to 
less informed smokers. 

Another and possibly more effective way of 
reducing threat and fear in warning labels may 
be to redesign the warning labels that are cur
rently used. Research on persuasion has shown 
that arguments individuals generate themselves 
are more convincing than arguments provided 
by external sources (i.e. information provided 
from other people), as people tend to trust them
selves more than external sources, whose infor
mation they are more likely to adjust according 
to personal views (Mussweiler and Neumann, 
2000). Self-generated arguments are often per
ceived as more accurate (Hoch and Deighton, 
1989; Levin et al., 1988) than information that is 
provided from somebody else. Furthermore, 
confronting people with external behavior 
instructions (i.e. another person tells people 
what they have to do) threatens their freedom to 
choose, which may result in defiance (Brehm 
and Sensenig, 1966; Grandpre et al., 2003). 
Additionally, research on persuasion has pro
vided evidence for different influences on the 
persuasiveness of an argument depending on 
whether the argument leads to explicit or implicit 
conclusions (Kardes et al., 1994). Explicitly 
stated arguments are not susceptible to interpre
tations and the perceiver may feel that an 
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external source tells him what to believe. This 
might lead to resentment, which in turn leads to 
counter-argumentation (Clee and Wicklund, 
1980; O'Keefe, 1997). In contrast, arguments 
that imply a particular conclusion but give the 
perceiver the possibility to draw the conclusion 
himself may reduce feelings of resentment 
(Kardes et al., 1994). In this sense, arguments 
provided on current warning labels can be con
sidered as explicit conclusions; an external 
source tells smokers what they have to believe 
and to do which leads to counter-argumenta
tions. Contrarily, anti-smoking arguments which 
lead to implicit conclusions might be more 
effective, particularly when the knowledge 
about the health consequences is high (Kardes 
et al., 1994). Therefore, when developing new 
warning labels one should pay attention to three 
important aspects: (1) warning labels should not 
expose smokers to fear inducing anti-smoking 
arguments; (2) behavior instructions provided 
by an external source should be avoided ( except 
if they increase self-efficacy; see Witte, 1992); 
and (3) warning labels should stimulate smokers 
to generate anti-smoking arguments themselves. 
Additionally, we know from self-perception 
theory that people often observe their behaviors 
to infer their attitudes, especially in situations in 
which they are not exactly sure what to believe 
about a particular topic ( e.g. Bern, 1967). Just 
like an outside observer, people draw conclu
sions about their attitudes from what they are 
doing. For example, smokers may evaluate 
smoking as more negative when they observe 
themselves finding arguments against smoking. 

One way to elicit that smokers generate 
arguments against smoking could be the use of 
questions in warning labels. Miiller and col
leagues (2009), as well as Ritter and colleagues 
(2012) investigated the role of questions in anti
smoking campaigns and found them to be more 
effective in influencing short-term smoking 
behavior than anti-smoking arguments pro
vided from an external source. The present 
study extends this line ofresearch by investigat
ing smoking-related risk perception after being 
presented with warning labels formulated as 
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Table I. Mean scores and standard errors in parentheses on personal characteristics.All F( I, 56) < I, NS 

Experimental group 

Question (N = I 5) 
Text (N = 15) 
Picture (N = 15) 
Control (N = 15) 

Years smoked 

4.90 (1.15) 
6.33 ( I. 15) 
7.17 ( 1.15) 
5.97 (1.15) 

questions compared to warning labels formu
lated as statements or graphic warning labels. 

Based on the previously mentioned theories 
and empirical findings, we expected that the 
textual and graphic warning labels, which are 
designed to induce fear, would lead to defensive 
responses. In contrast, no warning labels and 
warning labels formulated as questions should 
not induce fear and, thereby, should make 
defensive responses unnecessary. We hypothe
sized that smoking-related risk perception will 
be higher among smokers who were not con
fronted with warning labels, or were confronted 
with warning labels formulated as questions 
compared to smokers who were presented 
with the current textual and graphic warning 
labels. 

Methods 

Participants and design 

A single factor design (warning label: textual as 
questions vs control vs graphic vs textual as 
statements) was used, with warning labels serv
ing as between-subjects factor. Sixty students 
(14 male, 46 female) from the Saarland 
University/Germany, participated in this study; 
their age range was 18-46 (M = 23.03, SD = 
4.46). All participants were daily smokers: 
23.3% smoked 1-5 cigarettes/day, 36.7% 
smoked 6-10 cigarettes/day, 38.3% smoked 
11-20 cigarettes/day, and 1.7% smoked more 
than 20 cigarettes/day. They received credit 
points or financial compensation for participa
tion, and were randomly assigned to one of the 
four experimental conditions. Furthermore, it 
was checked whether the four groups differed 

Number of cigarettes smoked per day 

8.73 ( 1.43) 
11.33 ( 1.43) 
I 1.47 ( 1.43) 
I 1.20 ( 1.43) 

in personal characteristics (years smoked, mean 
number of cigarettes smoked per day), no sig
nificant differences were found (Table I). 

Procedure and materials 

Upon arrival, participants were asked to fill in a 
questionnaire assessing their age, the number of 
cigarettes they smoked daily, and the number of 
years since they started smoking. Subsequently, 
seated in front of a computer screen, partici
pants were presented with the warning labels 
(see Fig. I): 15 participants received textual 
warning labels that were formulated as state
ments. In the textual warning labels condition, 
we used the 15 textual warning labels that are 
used on cigarette packages in Germany. Fifteen 
participants received graphic warning labels, 
which were preselected from a set of32 graphic 
warning labels. 1 Graphic warning labels were 
presented without text information to avoid 
confounding of textual and graphical effects. 
Furthermore, another 15 participants received 
textual warning labels that were formulated as 
questions. To construct the question warning 
labels, we relied on the current textual warning 
labels and reformulated them as questions. For 
instance, 'Smoking causes fatal lung cancer' 
was changed into 'What are the consequences 
of smoking for your lung?' 

Each warning label group was presented 
with 15 warning labels, each displayed for 3000 
ms. A fourth group of 15 participants functioned 
as control group and received no warning 
labels. After this first phase, participants were 
asked to evaluate the likelihood of developing 
one of six smoking-related diseases during their 
lifespan, which indicated their smoking-related 
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Brand Brand Brand 

smoking 
causes fatal 
lung cancer 

Figure I. Examples of the used warning labels 

risk perception. All diseases presented had a 
clear relation to smoking.2 In the current experi
ment, participants could indicate their risk on a 
scale from O (no risk at all) to 9 (highest risk). 
At the end, participants were thanked, paid, and 
debriefed. 

Results 

To assess smoking-related risk perception, a 
mean score of the answers on the six smoking
related diseases was calculated (a= .88). One 
participant was excluded from further analysis, 
as there was no variance in his responses, sug
gesting that he simply pressed a button without 
taking the question into consideration. To test 
our hypothesis that being confronted with ques
tions or no warning labels would lead to a higher 
risk perception than when being confronted 
with statements or graphic warning labels, we 
computed one a priori contrast comparing the 
question and control conditions with the graphic 
and statement conditions, using the mean score 
as dependent variable. 

The contrast revealed a significant effect on 
participants' perceived smoking-related risk 
perception, F(l, 55) = 4.32, p = .04, 17p2 = .07 
(see Fig. 2). To test our assumption that neither 

Wllatarethe 
consequences of 
smoking for your 

lung? 

the control group differed from the question 
warning labels group, nor the graphic warning 
labels differed from the statement warning 
labels group in their smoking-related risk per
ception, we conducted two single effects tests. 
There was no difference between the question 
condition (M = 6.4, SD = 1. 70) and the control 
condition (M= 6.05, SD= 1.44), t(28) = 0.61, d 
= 0.22,p = .54, nor between the statement con
dition (M = 5.54, SD = 1.91) and the graphic 
condition (M= 5.01, SD= 1.95), t(27) = 0.73, d 
= 0.27,p = .47 (Fig. 2). 

Discussion 

estions however, result 
in arguments derived from the smokers 
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queston graphic textual 

Figure 2. Mean score of smoking-related risk perception 

themselves. Thereby, defensive responses can 
be avoided as the answer to the questions can be 
as fear inducing as the reader allows it to be. 
Hence, the answer to the question about the con
sequences of smoking for the lung does not nec
essarily need to be lung cancer, but could also be 
a slight cough, which is clearly less fear induc
ing. Although anti-smoking warning labels 
should induce fear and research has provided 
evidence for their threatening content (Hansen 
et al., 2010), we did not ask our participants 
whether they perceived the presented warning 
labels as fear inducing or not. It seems possible 
that warning labels induce worry, which is posi
tively related to self-protective behaviors (Hay 
et al., 2006). Further research should introduce a 
measure of perceived fear and/or worry to 
answer this question. Nevertheless, given our 
results, warning labels formulated as questions 
might have induced worry, and thus reduced 
possible defensive responses. Furthermore, our 
results extend recent research showing that 
thinking about the consequences of smoking 
prolongs smokers' short-term abstinence 
(Miiller et al., 2009; Ritter et al., 2012). Our 
findings could provide an explanation of why 
questions in warning labels reduce short-term 
smoking behavior. Warning labels formulated as 
questions increase smoking-related risk percep
tion, which might in turn lead to short-term 
abstinence. Risk perception is an important step 
in building a motivation to quit; however it is of 

course not sufficient for behavior change 
(Schwarzer, 1992; Schwarzer and Fuchs, 1996). 
Thus, we only assessed one factor that seems to 
contribute to quitting, and that might be an 
explanation for short-term abstinence as a 
function of questions. Future research should 
assess other variables like the intention to quit, 
or perceived self-efficacy to investigate which 
type of warning labels has an influence on these 
variables, and to get further insight into the pro
cesses behind risk perception or short-term 
abstinence. 

In the present study, presenting no warning 
labels had the same effect as presenting ques
tions. We assumed that in our control condition, 
no fear inducing information was presented and 
therefore, smokers had not to defend against the 
information. Thus, the control condition shows 
the smoking-related risk perception uninflu
enced by any kind of information. The question 
may be asked why we then need questions in 
warning labels, when no warning labels have the 
same effect. Abolishing warning labels is not 
appropriate as this would lead to less informed 
smokers. Because questions seem to work better 
than textual and graphic warning labels, they 
may be seen as a promising alternative that 
could be added to existing warnings to keep the 
smoking-related risk perception high, and at 
the same time making smokers still aware of the 
negative consequences of their addiction. This 
combination could be valuable as the reception 
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of anti-smoking arguments provides smokers, 
and future generations of smokers with informa
tion about the negative consequences of smok
ing. However, anti-smoking messages are 
unpleasant for smokers and they might seek to 
avoid this information. Therefore, questions 
should be added, as being asked about the health 
risks might induce a deeper cognitive elabora
tion. Merely providing anti-smoking arguments 
might prevent people from thinking about the 
health consequences of their behavior. 

Some limitations of the study have to be 
considered. First, our participants were all 
undergraduates. Although college smokers 
might be at risk to become regular and heavy 
smokers (Simmons and Brandon, 2007), in 
their college years they smoke at lower rates 
than older adults (Rigotti et al., 2000). Maybe, 
health consequences emphasized by current 
and graphic warning labels may not be relevant 
for these young smokers as they might know 
that these health consequences will not become 
important in the next few years, but just after 
many years of continued smoking. Thus, future 
research should focus on smokers who smoke 
for a longer period than undergraduates to 
investigate whether warning lables formulated 
as questions also increase their risk perception. 
A second point is related to our college smoker 
sample. As undergraduates, our smokers all 
had access to higher education. Hence, the 
question arises whether smokers with lower 
educational levels are as well informed about 
the smoking risks as smokers with higher edu
cational levels. Smoking is more prevalent in 
individuals with low income (e.g. Lee et al., 
2008). Although health risk perception seems 
to be independent of socioeconomic status 
and educational level (e.g. Lee et al., 2008; 
Weinstein, 1987), there might be differences 
among these individuals when it comes to the 
personal health risk (Ayanian and Cleary, 
1999). A study conducted in Germany has 
shown that smokers with lower education 
perceive a lower personal smoking-related 
health risk than smokers with higher educa
tion (Pragst, 2011). Thus, smokers with low 
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educational levels may not provide as many 
arguments against smoking as smokers with 
higher educational levels. Therefore, questions 
in warning labels should only be an addition to 
current warnings providing arguments about 
the health damaging consequences of smoking. 
Future research should focus on this issue and 
take smokers with different educational levels 
into account. 

Second, the information provided on textual 
and graphic warning labels is well known by 
now. Hence, reading and looking at current 
warning labels does not inform smokers about 
something unknown (Hastings and MacFadyen, 
2002). Getting asked questions while looking at 
and reading warning labels is a new procedure 
smokers are not familiar with. Thus, an alterna
tive explanation of our findings might be that 
the novelty of the question warning labels 
drives the effect, that is, that the questions only 
work because they are new. However, in 
Germany, where the experiment took place, 
graphic warning labels are not yet introduced. 
This means that the smokers participating in the 
current study were neither familiar with the 
graphic warning labels, nor with the questions, 
which speaks against the novelty explanation. 
Nevertheless, future research should focus on 
the influence of the question warning labels in 
the long run. For example, it would be interest
ing to investigate possible habituation effects 
after repeated exposure, and the influence on 
long-term smoking behavior. Additionally, it 
would be advisable for a follow-up study to use 
a larger sample, which would make it possible 
to explore whether our effects differ between 
groups (e.g. light vs heavy smokers, people 
who have just started smoking vs people who 
have smoked for a couple of years). 

Third, we used risk perception as an indicator 
for defensive responses (Gibbons et al., 1997), 
and indirectly as a measure of reactance. Thus, 
our study does not provide insight into the psy
chological processes during reception of warn
ing labels and risk perception. Further research 
should use a direct measure of psychological 
reactance such as negative cognitions, threat to 
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perceived freedom to choice, or anger (Dillard 
and Shen, 2005; Quick and Stephenson, 2007) 
to get more insight into the ongoing processes. 
In addition, it would be interesting to repeat our 
experiment with think aloud instructions in 
order to assess smokers' answers to the question 
warning labels, and to monitor the cognitive 
responses to all kind of warning labels. 

Last, we selected the graphic warning labels 
concerning their deterrent content. Thus, 
graphic warning labels mainly depicted the 
same issues like the textual and question warn
ing labels. However, there were some ques
tions and statements, which were not covered 
by the graphics. Thus, the graphic warning 
labels might have been more fear or threat 
inducing than the textual warning labels con
dition because the latter ones also depicted 
issues like for instance, how to get help when 
trying to quit smoking. These issues might not 
be fear inducing, thus the graphic warning 
labels could have induced more fear than the 
textual warning labels. Nevertheless, both 
conditions involved two factors that might 
contribute to defensive responses: ( 1) the 
information provided on both, textual and 
graphic warning labels, derives from an exter
nal source which might not be as convincing 
as self-generated arguments (Mussweiler and 
Neumann, 2000); and (2) the information pro
vided on both threatens the freedom to choose 
(Brehm and Sensenig, 1966; Grandpre et al., 
2003). Nevertheless, there was no difference 
in risk perception between the graphic and the 
textual condition, but both differed signifi
cantly from the question and control condition. 
Thus, defensive responses might not have 
been elicited because of the threatening con
tent but because of an external source provid
ing the information. However, we cannot 
exactly conclude which of the two factors 
contributed to the differences; hence future 
research should distinguish between warning 
labels with and without fear inducing content 
to separate effects derived from fear, and 
effects derived from the fact that an external 
source provides anti-smoking arguments that 
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tell the smokers what they have to do and what 
they have to believe. 

It may also be possible to use the present 
procedure of asking questions to increase risk 
perception when it comes to other health issues. 
However, the negative effects of a behavior 
have to be known in order to argue against it. 
For smoking, this seems to be the case, but this 
may be less true for other health damaging 
behaviors. Thus, the first step in health cam
paigns should always be to inform people about 
the consequences of health-related behavior. 
Only when this knowledge is well established, 
is it possible to introduce questions in warning 
labels as an additional factor that influences 
health-related risk perception and behavior. 
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Notes 

I. In a pretest, 20 undergraduates from Saarland 
University, Germany, rated 32 graphic warning 
labels with regard to their deterrent impact on a 
nine-point Likert-scale ranging from I (not 
deterrent) up to IO (very deterrent). Fifteen 
graphic warning labels with means between 6.20 

and 9. 7 5, average SD = 2. 07, were chosen for the 
experiment. 

2. In a second pretest, 20 undergraduates from 
Saarland University, Germany, rated 40 diseases 
in their relation to smoking on a seven-point
Likert-scale ranging from 1 (not caused by 
smoking) to 7 (caused by smoking). Six diseases 
with means between 5.57 and 6.95, average SD 
= 0.71, were chosen as smoking-related diseases 
(e.g. lung cancer, arterial occlusive disease). 
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PREFACE 

Tobacco packaging serves as a critical link to consumers, both for the tobacco industry 

and for governments seeking to convey the health risks of smoking. The brand imagery 

of the package is the foundation upon which all other marketing is built and plays an 

even greater role in jurisdictions where traditional forms of advertising, promotion, and 

sponsorship are restricted. 

New international guidelines for tobacco packaging and labelling are being 

established under Article 11 of the World Health Organization's Framework Convention 

on Tobacco Control (FCTC)-the first international treaty devoted to public health. 

Article 11 will develop guidelines in three critical areas: 1} government-mandated 

health warnings, 2) labelling of tobacco constituents and emissions, and 3) the removal 

of misleading information from the package. 

The implementation of these guidelines must be guided by evidence. The growing 

evidence base from countries that have already implemented comprehensive 

packaging and labelling regulations can be used to guide the elaboration and 

implementation of Article 11 guidelines for other FCTC parties. 

This Toolkit was created to serve as a resource to support implementation of Article 11. It 

includes a review of evidence, as well as recommendations for designing health 

warnings on packages. Overall, the Toolkit is intended to simplify the process of 

developing effective labelling policies and to provide concrete resources for regulators, 

researchers, and tobacco control advocates. 
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EXECUTIVE SUMMARY 

The evidence on effective packaging and labelling practices has grown rapidly over 

the past decade. Although much of this evidence has been collected in Western 

countries, there is a growing body of knowledge from different regions throughout the 

world, including low and middle-income countries. Despite regional differences in 

tobacco markets and labelling practices, a consistent pattern of findings has emerged: 

The Package as a Marketing Tool 

• Packages are the most direct and critical link to consumers. 

•Tobacco packages serve as a "portable" advertisement and a "badge" product. 

• Packages play a critical role in point-of-sale marketing. 

•Packages are used to promote "below-the-line" marketing activities, sponsorships, 

and promotional activities. 

• The industry continues to expand the boundaries of package design through 

innovations in printing technology, package shape, and plastic wrapping. 

• The importance of the packages increases as other forms of marketing are restricted. 

Heatth Warnings Labels 

• Package health warnings are among the most prominent and cost-effective health 

communications available. 

• Health warnings have high awareness and visibility among non-smokers and youth. 

•Obscure text warnings have little impact. 

• Large, prominent warnings located on the top of packages can increase health 

knowledge, motivation to quit, and cessation behaviour. 

• Pictorial warnings are significantly more effective than text-only messages. 

•Pictures are especially important for reaching low-literacy smokers and children. 

6 
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•Messages that depict health risks in a vivid and emotionally arousing manner are 

most effective. 

• "Graphic" information should be accompanied by supportive cessation information. 

• There are no adverse effects in response to pictorial warnings. 

• Health warnings must be regularly updated to maintain maximum impact. 

• Large pictorial warnings are credible and have high levels of public support. 

Emission & Constituent Labelling 

• Emission numbers (i.e. tar and nicotine numbers) are not related to the amount of 

chemicals in a cigarette or the level of risk for a particular product. 

•Emission numbers are highly misleading to consumers. 

•Scientific bodies have called for the removal of emission numbers from packages. 

•Numbers should be replaced with descriptions of emissions, constituents, and their 

health effects should be printed on packages. 

Prohibitions on Misleading Information 

•A central objective of tobacco industry marketing is to communicate deceptive 

differences in the risks of different brands. 

• There are three primary packaging strategies that mislead smokers: 

1 . Deceptive references to product design, such as the filtration properties. 

2. Misleading use of colour, symbols and brand imagery. 

3. Inherently misleading brand descriptors, such as light, mild, and /ow tar. 

•More than 40 countries have prohibited the terms light, mild, and /ow tar; however, 

prohibitions must be broader to eliminate misleading substitutes, such as smooth. 

• Removing misleading information will require restrictions on colour and brand imagery. 

• "Plain" packaging is less appealing to youth, increases the effectiveness of health 

warnings, and is less likely to mislead smokers regarding the risks of their products. 
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Chapter 1 Tobacco Labeling Toolkit 

EVIDENCE REVIEW 
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THE PACKAGE 

Packaging is an important component in the overall marketing strategy of consumer 

goods.1•2-3 Packaging helps to establish brand identity in competitive markets and 

serves as an effective form of promotion both at the point of purchase and while the 

product is being used.4-5-6 Packaging is particularly important for consumer products 

such as cigarettes, which have a high degree of social visibility.7,8 Unlike many other 

consumer products, cigarette packages are displayed each time the product is used 

and are often left in public view between uses.9 As John Digianni, a former cigarette 

package designer noted: "A cigarette package is unique because the consumer 

carries it around with him all day ... lt's a part of a smoker's clothing, and when he 

saunters into a bar and plunks it down, he makes a statement about himself ." 10 As a 

result, the package serves as a "badge" product, and an important form of advertising 

in its own right.7 

Brown & Williamson (1985) 

" ... if you smoke, a cigarette pack is one of the few things you use regularly that 

makes a statement about you. A cigarette pack is the only thing you take out of 

your pocket 20 times a day and lay out for everyone to see. That's a lot different 

than buying your soap powder in generic packaging." 11 

British American Tobacco (1978) 

"One of every two smokers is not able to distinguish in blind (masked) tests 

between similar cigarettes .. .for most smokers and the decisive group of new, 

younger smokers, the consumer's choice is dictated more by psychological, 

image factors than by relatively minor differences in smoking characteristics. " 12 

Packaging and other forms of marketing 

Cigarette packages also serve as an important link to other forms of tobacco 

advertising.13 Package designs help to reinforce brand imagery that is communicated 

through other media, and play a central role in point of purchase marketing, which 

11 
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now accounts for a majority of the industry's promotional 

spending in Canada and the US.14 Indeed, cigarette "power 

walls"---rows of cigarette packages prominently displayed 

behind retail counters-have been shown to be an effective 

form of marketing, particularly among youth and young 

adults.15 Moreover, the marketing value of the cigarette 

package increases as other forms of marketing are 

restricted. 16,17 Internal documents from British American 

Tobacco also indicate that packages have been designed 

to compensate for restricted forms of advertising: " ... given 

the consequences of a total ban on advertising, a pack should be designed to give the 

product visual impact as well as brand imagery ... The pack itself can be designed so 

that it achieves more visual impact in the point of sale environment than its 

competitors."18 Imperial Tobacco Canada, a wholly owned subsidiary of BAT and the 

largest manufacturer in Canada, recently added 

a new twist to retail displays by re-packaging its 

leading du Maurier brand in octagon-shaped 

packages, with angled edges on the front and 

back of the package face (see right). Jeff Guiler, 

vice-president of marketing for Imperial Tobacco 

Canada, explained that the new shape was a 

way to attract consumer attention in a market with 

limited opportunities for advertising and promotion. 

Du Maurier (Canada) 

In particular, it was a way to reinforce the ''prestige'' of the du 

Maurier brand and to distinguish it from the growing number of 

discount brands in Canada. Guiler explained the implications of 

the new packages for the point-of-sale environment: ''We 

decided that in order to leverage the full impact of the Signature 

Pack and overcome the fact that we are not allowed to do any 

kind of advertising, we needed to also redesign and refit our in

store displays to mirror the look of the pack.'' 19,20 
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Beyond the retail environment, packages also help to increase the reach of "below the 

line" marketing activities.21 For example, cigarette packages contain specific 

references to sponsorship and promotional activities, such as Formula 1 racing series, 

concerts, and nightclub promotions. Overall, the cigarette package is the cornerstone 

of tobacco marketing strategy and poised to become even more important as, the 

following quote from a Phillip Morris executive indicates: "Our final communication 

vehicle with our smoker is the pack itself. In the absence of any other marketing 

messages, our packaging .. .is the sole communicator of our brand essence. Put another 

way-when you don't have anything else-our packaging is our marketing."22 

Cigarette packaging and youth 

Research conducted by the tobacco industry consistently demonstrates that the brand 

imagery portrayed on packages is particularly influential among youth and young 

adults-the period in which smoking behavior and brand preferences develop. 7,923,24,2s 

In many cases, initial brand preferences are based less on the sensory properties of 

product than on perceptions of the 

package and brand: "One of every two 

smokers is not able to distinguish in blind 

(masked) tests between similar cigarettes 

.. .for most smokers and the decisive group 

of new, younger smokers, the consumer's 

choice is dictated more by psychological, 

image factors than by relatively minor differences in smoking characteristics." 26 The 

brand imagery on cigarette packages is effective to the point that large majorities of 

youth-including non-smoking youth-demonstrate 

high levels of recall for leading package designs.27 

This is particularly true when packages incorporate 

brand imagery that has broad appeal to younger 

audiences, such as the "Old Joe" cartoon image 

portrayed on Camel packages.28 

13 
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Cigarette packaging and young women 

Package colours-especially pink and other pastels- are 

increasingly being used to target young women.21 Leading brands, 

such as Came/, now offer cigarettes that come in female-oriented 

pink packages.29 Other colours commonly used include purples, 

white, and light yellow.30 These colours have been shown to suggest 

positive qualities such as freshness, cleanliness, purity, health, and 

intelligence.1 Such colours and the use of 

other feminine symbols and images are widely 

acknowledged to portray smoking as feminine and stylish, in an 

attempt to make cigarettes more appealing to women, as well as 

to reduce perceived health risks.33 Brand descriptors such as 

"slims" are used to target young women by exploiting 

concerns about weight gain and the association 

between cigarette smoking and thinness.31 ,32,33,34 Most 

recently, Phillip Morris released its newest attempt at 

targeting young women with "purse packs"-Virginia Slims "Supers/ims" that 

are contained in slim pink packages that are much narrower in diameter 

than regular packages, and easier to carry in one's purse. 

Packaging and other tobacco control measures 

Packaging strategies can also be used to offset the impact of other tobacco control 

measures, such as increases in price and taxation. For example, internal tobacco 

industry documents indicate that packaging cigarettes into smaller, more affordable 

units (such as 10 cigarettes per package rather than 

20) are an effective strategy for targeting price

sensitive youth.23 Although legislation in many 

countries now prohibits the sale of cigarettes in units 

less than 20, innovations in the physical shape and 

construction of packages-such as BAT's "wallet 

packs" which open like a book and can be separated 

into two smaller packages-have been criticized as 
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an attempt to circumvent these prohibitions. 35 BAT's wallet packs were recently 

banned in Australia after the federal court recently upheld an injunction against their 

sale. Tobacco companies have also explored packaging strategies to minimize the 

impact of health warnings, including changes in package design to make warnings less 

distinctive, as well as the sale of alternate cases and covers that obscure warnings.36 

Further innovation in tobacco packaging is on the horizon37, as the following quotes 

indicate: 

"With the uptake of printed inner frame cards what we will increasingly see is the 

pack being viewed as a total opportunity for communications - from printed 

outer film and tear tape through to the inner frame and inner bundle. Each pack 

component will provide an integrated function as part of a carefully planned 

brand or information communications campaign." 38 

"Advances in printing technology have enabled printing of on-pack imagery on 

the inner frame card, outer film and tear tape, and the incorporation of 

holograms, collectable art, metallic finishes, multi-fold stickers, photographs, and 

retro images in pack design. In the early 1900s, collectable cigarette cards were 

a major form of in-pack promotion. A contemporary return to the package as 

the primary source of advertising is apparent in the following examples." 

In short, the package is a vital marketing channel 

for the tobacco industry and its value will 

continue to increase as more traditional forms of 

marketing are subject to increasing restrictions. 

15 
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HEALTH WARNING LABELS 

FCTC Article 11 

Each Party shall, within a period of three years after entry into force of this 

Convention for that Party, adopt and implement, in accordance with its national 

law, effective measures to ensure that: 

.. .. Each unit packet and package of tobacco products and any outside 

packaging and labelling of such products also carry health warnings describing 

the harmful effects of tobacco use, and may include other appropriate messages. 

These warnings and messages: (i) shall be approved by the competent national 

authority; (ii) shall be rotating; (iii) shall be large, clear, visible and legible; (iv) 

should be 50% or more of the principal display areas but shall be no less than 30% 

of the principal display area: (v) may be in the form of or include pictures or 

pictograms. 

In addition to serving as a marketing vehicle for the tobacco industry, cigarette 

packages also provide governments with a direct means of communicating with 

smokers. Warning labels are primarily intended to communicate the health risks of 

smoking and to fulfill the government's responsibility as regulators to warn consumers 

about hazardous products. 

At present, cigarette packages 

in the vast majority of countries 

carry a health warning.39 

However, the position, size, and 

general strength of these 

warnings vary considerably 

across jurisdictions. In the US, 

health warnings were first U.S. Health Warning 
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included on cigarette packages in 1966, and in advertisements in 1972. Since 1984, US 

cigarette packages have carried one of four government-mandated text warnings on 

the side panels of packages. In contrast, more than a dozen countries currently require 

large pictorial health warnings that cover at least 50% of the package, consistent with 

the recommendations in FCTC Article 11. 

Cigarette packages are an excellent medium for communicating health information 

given their reach and frequency of exposure. Package health warnings are also unique 

among tobacco control initiatives in that they are delivered at the time of smoking and 

at the point of purchase. As a result, the vast majority of smokers report a general 

awareness of package health warnings and pack-a-day smokers are potentially 

exposed to the warnings over 7000 times per year. As a result, health warnings on 

cigarette packages are among the most prominent sources of health information: 

more smokers report getting information about the risks of smoking from packages than 

any other source except television.4° Findings from Canada, Thailand, and elsewhere, 

indicate that considerable proportions of non-smokers also report awareness and 

knowledge of package health warnings.41 ,42.43 As a result, health warnings are an 

extremely cost-effective public health intervention and have tremendous reach. 

However, the extent to which smokers read and think about, and act upon the 

warnings is highly dependent on their size, position, and design. 

• RESOURCE: Health warning pictures online 

An extensive list of picture-based health warnings that have been implemented 

throughout the world, as well as additional images used in test-marketing, can be 

reviewed at: www.tobaccolabels.org 

Size and Position of Health Warnings 

Smokers are more likely to recall larger warnings, and have been found to equate the 

size of the warning with the magnitude of the risk.42•44.45.46,47.48.49,50 One Canadian survey 

found that smokers judged warnings that covered 80% of the package to be most 

effective. For example, in studies where youth and adults are asked to rate the 
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effectiveness of different health warnings, the largest warnings are most likely to be 

rated as effective. s1.s2.s3 Smokers also report greater recall for warnings that appear on 

the front, compared to the side of packages.44-47-49-50,51 For example, several studies 

indicate that the US text warnings on the side of packages demonstrate low levels of 

salience among smokers.54-55-56-57 In a comparative study of students in Canada and the 

US carried out in 1995, at a time when Canadian packages carried text warnings on the 

front of packages, 83% of Canadian students mentioned health warnings in a recall test 

of cigarette packages, compared to only 7% of US students.58 A Phillip Morris document 

also highlights the importance of positioning on the front of packages: "Government 

required warnings placed on the largest packaging panel, often called the front 

and/or back, are the biggest marketing threat to all of us in Asia ... "22 Features that 

distinguish the warning messages from the package design have also been found to 

increase the salience and recall of warnings.59 Messages with contrasting colours, such 

as black lettering on a white background are the easiest to read, whereas the legibility 

of silver or gold text messages is comparatively poor. 47-60 

Uteracy 

The message content of text-based warnings must target an appropriate literacy 

level.61 The current US warnings, for example, require a college reading level and may 

be inappropriate for youth and Americans with poor reading abilities.62 This is 

particularly important considering that, in most countries, smokers report lower levels of 

education than the general public. Picture-based warnings may be particularly 

important in communicating health information to populations with lower literacy 

rates.63-64 Preliminary evidence suggests that countries with pictorial warnings 

demonstrate fewer disparities in health knowledge across educational levels.65 

Impact on Health Knowledge 

Cigarette warnings labels have been demonstrated to have a 

significant impact on smokers' understanding of the risks of 

tobacco use. Several studies have shown that large text-based 

warnings are associated with increased perceptions of risk. Cross

sectional surveys conducted in Canada during the 1990's found 
Hungary 
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that the majority of smokers reported that package warning labels are an important 

source of health information and have increased their awareness of the risks of 

smoking.66.42 In Australia, Borland67 found that, relative to non-smokers, smokers 

demonstrated an increase in their knowledge of the main constituents of tobacco 

smoke and identified significantly more disease groups following the introduction of 

new Australian warning labels in 1995. Several studies have evaluated enhancement of 

text warnings in European Union (EU) to a minimum of 30% of the principle display area 

of the package. First, a study of Spanish university students concluded that text 

warnings based upon the EU directive significantly increased perceptions of risk. 68 These 

findings were consistent with results from a series of studies conducted with a 

representative sample of smokers in the UK, France, Scotland, and Ireland on the 

effects of similar text warnings that were introduced in 2003 in compliance with the EU 

directive. 69-7° Collectively these studies indicate that smokers' awareness of the 

warnings increased following the new warnings and considerable proportions of 

smokers report thinking about health risks and quitting smoking as a result of the large 

text warnings. 

The use of Pictures and Sybmols in Health Communications 

A wide variety of research has clearly demonstrated the effectiveness of using pictures 

and imagery in health communications.nn.73.74,75 This research has demonstrated that 

warnings with pictures are significantly more likely to draw attention and result in greater 

information processing, and improve memory for the accompanying text. Picture 

warnings also encourage individuals to imagine health consequences and are also 

more likely to be accessed when an individual is making relevant judgments and 

decisions. As a result, the use of pictorial symbols is a common and effective feature of 

health warnings for a wide variety of consumer products.76,77.78,79,ao,a1,a2 

Pictures and Sybmols in Tobacco Warning Labels 

Experimental research on cigarette warnings has also found that picture-based 

warnings are more likely to be rated as effective versus text-only warnings both as a 
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deterrent for new smokers and a means to increase cessation among current 

smokers.s3.a4. i o3 

Extensive focus group testing and market-research 

commissioned by government health agencies 

also underscores the importance of using pictures 

in package health warnings. This research 

consistently demonstrates that health warnings 

with pictures are rated by smokers and non

smokers as more effective and associated with 

greater impact and memory for health risks than 

text-only warnings. The following includes summary 

statements from several prominent sources. 

Summary of Health Canada Research Conducted Prior to 2000 

Participants felt that the new larger health warning messages, featuring colour 
photographs, were a definite improvement over the current warning messages. 
Teenagers were particularly impressed with the use of pictures and the larger size 
of the messages that allow for the dissemination of more information. 

Overall Responses to New Warning Messages, 

p.585 

Summary of Research Commissioned by the Australian Department of Health 

"The graphic packs were more informative about health effects and more 
effective in general in conveying health information regarding the contents of 
cigarettes and cigarette smoke than were the "text only" alternatives. They were 
also more likely to elicit an emotional response from smokers. They will generate 
controversy and discussion about smoking and its health and social effects. The 
graphic packs are more likely to: create impact; attract attention: be confronting 
and difficult to ignore; make it more difficult for smokers to deflect the health 
message. Overall, the "text only" packs were not considered as impactful or as 
effective in conveying the potential negative health consequences of smoking as 
the graphic pack alternatives." 

Executive Summary, p.586 
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Summary of Research Commissioned by Health Canada Since 2000 

"It also appears that messages have to be credible and supported by facts and 
visual depictions wherever possible." 

"Other graphic approaches showing dramatic negative health effects, although 
not necessarily liked, were effective in garnering notice among a number of 
participants." 

Executive Summary, p.387 

"The picture was generally the first thing people looked at and related to. It 
determined the strength of the warning's emotional impact and noticeability. For 
many participants, the picture played the key role in understanding the message, 
and tended to override the meaning conveyed by the words in the headline. 
Therefore, those warnings with a clear, simple and effective headline to support or 
complement the emotionally strong visual were the ones that consistently 
generated positive and almost enthusiastic feedback from participants." 

Executive Summary, p.488 

Summary of Research Commissioned by the New Zealand Ministry of Health 
"All experience and evidence suggests that a combination of visual and text 
provides the best possible communication; the visual element to attract attention 
and telegraph a strong message, the text to expand and provide information." 

Summary, p.1489 

"Respondents consistently mentioned visuals as being the crucial element-i.e. 
clear pictorial evidence of the consequences of smoking or the potential gains of 
quitting." Summary, 

"By way of a high-level summary of findings, the following key consideration 
emerged from the research: 

p.690 

-Pictorial messages are likely to have significantly more impact than text-only 
message. 

-The larger the pictorial message, the greater its impact." 
Summary p.691 

Since 2000, when the first pictorial warnings were introduced in Canada, a series of 

population-based surveys have compared the effectiveness between text and pictorial 

warnings. These findings are consistent with both the experimental and government 

commissioned research: graphic warnings are more likely to be noticed and read by 

smokers, are associated with stronger beliefs about the health risks of smoking as well as 

increased motivation to quit smoking. 69.84.87.88.9o.91.92.93.94_9s~96.97.98.99. 100.101.102 
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Picture warnings appear to be especially effective among 

youth: more than 90% of Canadian youth agree that picture 

warnings on Canadian packages have provided them with 

important information about the health effects of smoking 

cigarettes, are accurate, and make smoking seem less 

attractive.42 Other national surveys of Canadian youth suggest 

similar levels of support and self-reported impact.41 A recent 

longitudinal evaluation of pictorial warnings among Australian 

school children found that students were more likely to read, 

attend to, think about, and talk about health warnings after the 

pictorial warnings were implemented in 2006. 101 In addition, 

experimental and established smokers were more likely to think 

about quitting and forge cigarettes, while intention to smoke was lower among those 

students who had talked about the warning labels and had forgone cigarettes. Recent 

experimental research conducted among youth in Greece is consistent with these 

findings. 103 In recognition of this evidence, the Elaborated Guidelines of FCTC Article 11 

state that: 

FCTC Article 11 Elaborated Guidelines 

"Evidence shows that health warnings and messages that contain both pictures 

and text are far more effective than those that are text-only. They also have the 

added benefit of potentially reaching people with low levels of literacy and those 

who cannot read the language(s) in which the text of the health warning or 

message is written. Parties should mandate culturally appropriate pictures or 

pictograms, in full colour, in their packaging and labelling requirements." 104 
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"Graphic' picture and the use of fear arousing information 

Pictorial warnings that contain graphic images of health effects have been criticized on 

the grounds that threatening information may cause defensive reactions among 

smokers that lessen the likelihood of 

quitting.105 Graphic warning labels showing 

"shocking" pictures of health effects do 

indeed cause strong emotional reactions 

among a considerable proportion of smokers 

and non-smokers.98,106 However, strong 

emotional reactions are associated with 
Canada 

increases in the effectiveness of warnings.98 Indeed, there is no evidence that graphic 

warnings labels decrease the effectiveness of the warnings in terms of intentions to quit, 

thinking about health risks, or engaging in cessation behaviour. For example, a recent 

experimental study compared picture warnings that showed graphic depictions of 

disease (or "loss-framed" message) versus pictorial warnings that emphasized the 

positive aspects of abstaining from smoking (or "gain-framed" messages). The results 

indicated that adolescents had more favorable attitudes toward the loss-framed 

warnings and perceived them as more effective than the gain-framed warnings. 

Further, smokers exposed to the loss-framed version featuring decaying teeth had 

significantly lower intentions to smoke in the future. 107 

It has also been suggested that smokers will simply avoid warnings that are too strong 

and will "tune out" the health messages. Although several studies indicate that a 

considerable portion of smokers make some attempt to avoid graphic pictorial health 

warnings by covering or hiding the warnings and using another case, these examples of 

Singapore 

fear control behaviour do not necessarily reflect an adverse 

outcome or inherent weakness of package warnings. 

Research has demonstrated that avoidant behaviours and 

attempts at thought suppression often have the opposite 

effect of increasing the presence of the unwanted 
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thoughts. 108 One study found that smokers who attempted to avoid the warning were 

nevertheless no less likely to see the warnings, think about them, or engage in cessation 

behaviour at 3-month follow-up.98 Preliminary findings from a longitudinal study of the 

pictorial warnings in Australia also demonstrate a positive association between 

"avoidant behaviour" and self-reported measures of effectiveness, such as foregoing a 

cigarette and increases in motivation to quit smoking as a result of the warnings. 109 In 

the context of the warning labels, avoidant behaviour might be more reasonably 

interpreted as a measure of effectiveness. Indeed, if the warnings were ineffective in 

communicating the threatening consequences of smoking there would be no reason 

to avoid them. 

In fact, research in the field of health communication indicates that messages witli 

emotionally arousing content are more likely to 

be noticed and processed by smokers. 110 The 

most consistent finding from this literature is that 

fear appeals are effective when paired with 

strong efficacy messages for a specific 

outcome (i.e. quitting smoking}. A recent meta

analysis of the literature on public health 

communications concluded that 'strong fear 

QUITTING Wfll IMPROVE 
YOUR HEALTH 

CALL (HJ1n,H 
TODAY 

Australia 

appeals and high-efficacy messages produce the greatest behavior change', and 

found no evidence of any adverse or 'boomerang' effects for strong fear appeals. 110 

Graphic warnings in Canada, Australia, Singapore, Brazil, and other countries are 

Zo11k hulp om ti! stopp,rn mQt rok.>n: 
080! oc 0000 

entirely consistent with this literature: in addition to 

information on health risks, they include messages 

designed to increase self-efficacy for quitting. These 

messages include both general messages of support, as 

well as concrete information on ways to quit smoking and 

Hier finde11 Si~ Hilfe, wen n Sie 
das Rauchen aufgeben mochten: 
0803 00 0000 

Belgium 

specific sources of help, including website addresses and 

toll-free "quitline" numbers. 
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The effectiveness of graphic fear-inducing images is supported by surveys and focus 

groups with smokers. For example, an extensive public consultation was conducted by 

the UK Department of Health that received more than 20,000 responses. The highest 

rated warnings were generally those that 

included the "hardest hitting" messages 

and images, including graphic pictures of 

the health effects of smoking (see 

right) .111 Research conducted on behalf 

of the Australian, New Zealand, and 

Canadian governments yielded similar 

results: 

United Kingdom 

"Participants in all groups consistently expected or wanted to be shocked by 

HWMs, or emotionally affected in some way. Even if the feelings generated were 

unpleasant ones to tolerate, such as disgust, fear, sadness or worry, the emotional 

impact of a warning appeared to predict its ability to inform and/or motivate 

thoughts of quitting. HWMs which worked on emotions rather than on knowledge 

or beliefs were often acknowledged as effective and noticeable, and actually 

motivated thinking. When a strong emotion generated by a HWM was supported 

by factual information, that was the best combination possible." 

Overview of Findings, p.388 

"Most participants were moved by the dramatic and scary pictures and 

messages, such as the woman smoking through a hole in her throat, the sick 

baby, the cemetery with grieving loved ones, and warnings that depicted the 

physical and health consequences of smoking, such as the diseased mouth." 

Overall Responses to New Warning Messages, p.585 
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Health warnings and cessation behaviour 

The extent to which health warnings lead to changes in smoking behaviour is difficult to 

ascertain within the context of population-based data. However, significant proportions 

of adult and youth smokers report that large comprehensive warnings have reduced 

their consumption levels, increased their likelihood of quitting, increased their 

motivation to quit, and increased the likelihood of remaining abstinent following a quit 

attempt.42.96.97.98. 112.113,114,11s.116.117,11a.119,120 In at least three studies, longitudinal studies 

have demonstrated an association between reading and thinking about health 

warnings and subsequent cessation behaviour.97,101. 102 Increases in the use of cessation 

services have also been associated with health warnings. Research conducted in the 

UK, the Netherlands, Australia, New Zealand, and Brazil has examined changes in the 

usage of national telephone "helplines" after the contact information was included in 

package health warnings. Each of these studies reported significant increases in call 

volumes. 118-121. 122.123-124 For example, calls to the tollfree smoking cessation helpline in the 

Netherlands increased more than 3.5 times after the number was printed on the back 

of one of 14 package warnings. 122 Therefore, while it is not possible to precisely quantify 

the impact of health warnings on smoking prevalence or behaviour, all of the evidence 

conducted to date suggests that health warnings can promote cessation behaviour 

and that larger pictorial warnings are most effective in doing so. 

Brand Appeal 

Prominent health warnings that cover a significant proportion of the package also have 

the potential to undermine a brand's appeal and the impact 

of package displays at retail outlets.116,125,126,127,128 One recent 

study found that including graphic pictures compared to text

only warnings lowered the appeal of non-combustible 

products, nicotine lozenges, and cigarettes with modified 

designs.129 A Quebec Superior Court judge remarked upon this 

phenomenon in a ruling regarding the industry's challenge to 

pictorial warnings in Canada: "Warnings are effective and 

undermine tobacco companies' efforts to use cigarette 

packages as badges associated with a lifestyle." 130 
Chile 
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Credibility & Public Support 

Research indicates that smokers report graphic warnings 

to be a credible source of information, particularly when 

attributed to a well respected Department of Health or a 

well respected non-governmental authority, such as a 

cancer society.90-150,131 The levels of credibility do not 

appear to be associated with the type or design of 

warning labels: like text-based warnings, smokers report 

high levels of believability for graphic picture-based 

warnings. Brazil 

Uruguay 

Several studies also report high levels of public support for 

graphic pictorial warnings.98,132,133 For example, in Canada 

more than 90% of youth agreed that picture warnings on 

Canadian packages have provided them with important 

information about the health effects of smoking cigarettes, 

are accurate, and make smoking seem less attractive.42 In 

Brazil, a national survey indicated that 7 6% of those 

interviewed approved of the measure, including 73% of 

smokers.118 Two years after the introduction of large 

pictorial warnings in Uruguay, only 8% of adult smokers 

reported they would prefer less health information to 

appear on packages, whereas 62% reported they would like more health information 

on packages.134 Similar levels of popular support have been observed following the 

introduction of pictorial warnings in Canada and Thailand.97-135 Although tobacco 

companies have suggested that pictorial warnings "harass" smokers, research suggests 

that, overall, smokers welcome more health information on their packages, including 

information that presents the health consequences of smoking in a vivid, arousing 

manner. 
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"Wear-out" and impact over time 

It is widely accepted that the salience of advertising and health communications is 

typically greatest upon initial exposure. 136-137 For example, a recent study found that 

new text-based warnings introduced in the United Kingdom in 2003 were considerably 

more likely to be noticed than Australian text-based warnings which were only slightly 

smaller, but had been in place for more than eight years at the time of the survey.96 

The frequency with which smokers read and attend to warnings has been shown to 

lessen over time as smokers become desensitized to the warnings. 138-139-140 As a result, 

health warnings must be regularly updated to maintain their maximum impact over 

time. 

Government Regulation & Industry opposition 

The tobacco industry has vigorously opposed 

comprehensive tobacco labelling policies, especially 

in the case of pictorial labels.141 For example, as 

Alechnowicz and Chapman 142 have noted, in 1995, 

package warnings were identified by British American 

Tobacco as one of the key issues facing the company. 

Protecting the pack design and "neutralizing" the 

controversy over pack warning labels were among the 

priorities listed in the document.143 The same 

document goes on to state that, "pictorial warnings, 
Thailand 

and those occupying a major pack face or faces (front and back) or a 

disproportionately large area of advertising space, should be restricted, as should 

moves to plain or generic packs. Every effort should be made to protect the integrity of 

the company's packs and trade marks".143 

In public, tobacco manufacturers have argued that large comprehensive warnings are 

not only unnecessary, but are less effective than more obscure text messages. 141 For 

example, Martin Broughton, the former Chairman of BAT recently stated that: "The 

growing use of graphic image health warnings ... can offend and harass consumers- yet 
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in fact give them no more information than print warnings." 144 Tobacco manufacturers 

have also argued that comprehensive warnings constituent an unreasonable and 

illegal expropriation of cigarette packaging.7 

To date, courts of law have disagreed. For example, in response to a legal challenge of 

the Canadian Tobacco Act, the court found that the tobacco companies' right to 

advertise their products could not be given the same legitimacy as the federal 

government's duty to protect public health. In short, the courts have ruled that even 

graphic warnings are warranted considering the societal costs of smoking. 

Alternative tobacco products 

Labelling requirements for manufactured cigarettes are more advanced than for other 

tobacco products. In many jurisdictions, tobacco products such as cigars and 

smokeless products are subject to different regulations and often carry a different set of 

health warnings or no warning at all. There is a need for research to examine issues such 

as alternative packaging sizes, as well as the extent to which alternative tobacco 

products require unique message content to reflect differences in health effects and 

patterns of use. 145 In addition, in many jurisdictions tobacco products are sold without 

any manufactured packaging. This practice will inevitably reduce the impact of 

comprehensive labelling policies. For some products sold without packaging, such as 

manufactured cigarettes that are sold individually, it may be possible to print health 

warnings directly on the cigarette itself. For other products sold without packaging, 

such as "loose" or "fine cut" tobacco, this may be impossible given the nature of the 

product. Given the lack of information in this area, research on health warnings for 

"alternative" tobacco products should be regarded as a priority. 
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CONSTITUENTS AND EMISSION LABELLING 

FCTC Article 11 : 

Each unit packet and package of tobacco products and any outside packaging 

and labelling of such products shall, in addition to the warnings specified in 

paragraph 1 (b) of this Article, contain information on relevant constituents and 

emissions of tobacco products as defined by national authorities. 

Disclosure of constituents and emissions has presented a unique challenge to 

regulators. Cigarette smoke contains approximately 4,000 chemicals, including over 60 

carcinogens and toxins such as polonium 210, benzene, and arsenic. 146 Although there 

is general agreement that cigarette packages should include some information on 

these chemicals, regulators continue to struggle with how best to communicate this 

information in a feasible and meaningful way to consumers. 

Indeed, the primary rationale given for the disclosure of emissions and constituents is to 

inform consumers about the contents of tobacco products; however, the benefits of 

communicating this information to consumers are by no means certain. 

At present, national authorities have taken much different approaches to labelling 

constituents and emissions. The traditional regulatory practice in many jurisdictions has 

China 

been to require manufacturers to 

print levels for three emissions in 

the mainstream smoke: tar, 

nicotine, and carbon monoxide 

(CO). These numbers are typically 

printed on the side of packages. 

In fact, communicating emissions 

numbers to consumers was 

originally an industry practice. Tobacco manufacturers have communicated tar and 
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nicotine numbers directly to smokers ever since the health risks of smoking became 

publicly known. 147 These early forms of "product disclosure" were motivated less by 

consumer protection than by a marketing strategy intended to capitalize upon 

widespread misperceptions of "lower tar" products. Despite early objections by 

regulatory authorities such as the U.S. Federal Trade Commission, this industry practice 

was adopted by regulatory communities throughout the world. 148 

Cigarette emissions 

Tar, nicotine, and carbon monoxide emission numbers are misleading. They represent 

neither the amount of chemicals present in the cigarette (i.e. tobacco "constituents"), 

nor the amounts actually ingested by human smokers. This is because the emission 

numbers are determined by a machine that "smokes" cigarettes according to a fixed 

puffing regime. This machine method does not predict the amount of smoke inhaled by 

individual consumers or account for design elements such as "filter ventilation"-tiny 

Filter ventilation 

has since been rejected. 

holes poked in the filter that yield low emission levels 

under machine smoking, but much higher levels 

under human smoking. 149 As a result, there is no 

association between the machine-generated 

numbers printed on packages and the health risk of 

different brands. In short, the underlying premise for 

communicating tar and 

nicotine numbers directly to 

consumers-that "low tar" 

cigarettes are less harmful-

Although the scientific consensus on tar and nicotine emissions 

has evolved, the practice of communicating these numbers to 

consumers remains widespread: not only have manufacturers 

continued to communicate tar and nicotine levels directly to 

consumers via advertising, but many regulators continue to do so 
European Union 
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through packaging and labelling regulations. Research has repeatedly shown that 

although many smokers are not able to recall the specific tar level of their brand, a 

substantial proportion nevertheless equate lower numbers with a reduction in exposure 

and risk, and many use these numbers to guide their choice of brands.1so,1s1,1s2, is3,1s4,1ss 

Recent findings suggest that smokers even in the most affluent and educated countries 

continue to hold false beliefs about emission numbers: 

o 75% of smokers from Australia, Canada, the U.S., and the UK recently 
reported that the tar numbers on packs are related to exposure. 156 

o Among smokers in the same study who believe that some brands are 
less harmful than others, 81% believe that the tar and nicotine levels 
indicate the brands that are less harmful. 156 

o When shown emission labels on two cigarette brands from the 
European Union, 92% of smokers recently reported that the 4mg 
product would deliver less tar than the 10mg product, and 90% 
reported that they would buy the 4mg product if they were trying to 
reduce the risks to their health.100 

o These findings are consistent with the ways in which smokers have 
been shown to perceive emission numbers when conveyed through 
advertising. 147 

Overall, printing emission numbers on packages reinforces the tobacco industry's 

deceptive marketing campaign and the false belief that low tar cigarettes are less 

hazardous. 

In many cases, manufacturers voluntary print emission levels on packages even in the 

absence of regulation. For example, in the United States there are no requirements to 

print emission levels on packages. However, a number of manufacturers do so 

voluntarily, albeit in a highly selective fashion. In 2004 and 2005, tar levels were printed 

on more than 90% of U.S. brands with less than 3mg of tar, compared to fewer than 2% 

of brands with 8-11 mg of tar. 157 Similar practices have occurred in other jurisdictions, 

such as Brazil, where regulators have removed the requirement to print numbers, but 

have not prohibited manufactures from doing so. 
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In light of these findings, some jurisdictions have supplemented the emission numbers 

with additional emission information. In 2000, Canada increased the list of emissions that 

must be reported and added a 

second set of emission numbers 

generated under the "Health 

Canada" method, a more intensive 

machine smoking method (see right). 

This emission testing method is no 

better at predicting exposure or risk 

than the lower set of numbers.158 

Canada 

Subsequent research conducted on behalf of Health Canada found that 4 out of 5 

smokers did not understand the emission information; nevertheless, more than half 

reported that they would use these numbers "to find a less harmful brand".150 More 

recent research found that Canadian smokers and non-smokers rated the emission 

information on Canadian packs as significantly more "informative" and "useful" than 

the emission information on EU and Australian packs; however, the Canadian emission 

information was also rated as the "most difficult to understand," and the vast majority of 

smokers reported that the numbers could be used to identify less harmful brands. 100 

Overall, consumer misperceptions are not simply due to flaws in a particular testing 

method and the actual value of the numbers, but the practice of assigning different 

brands different numbers. Changing the metric of cigarette emissions by using more 

intensive testing methods provides little insurance against the likelihood that consumers 

will interpret brands with lower numbers as lower risk. If the scientific consensus is that 

there are no measurable differences in risk between conventional cigarette brands, 

regulators should not communicate numerical toxicant levels that suggest otherwise. 

Indeed, the "Elaborated Guidelines" for FCTC Article 11 state: "Parties should prohibit 

the display of figures for emission yields, such as tar, nicotine and carbon monoxide, on 

packaging and labelling, including when used as part of a brand name or 

trademark." 104 
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Non-numerical emission labelling 

Overall, there is no evidence that 

quantitative emissions constitute effective 

consumer information and leading scientific 

bodies have called for the removal of 

emission numbers from packages. 159 To 

date, at least five countries have removed 

emission information from packages and 

Brazil 

ieL '. = ===-

replaced it with descriptive information about toxic constituents and their effects on 

health. Preliminary research suggests that this information is more meaningful to 

Australia 

consumers and less likely to result in 

misperceptions about the relative risk of 

different cigarette brands.100, 16° Further 

work is required to examine what types of 

descriptive product information are most 

useful to consumers. For example, it 

remains unclear whether consumers would 

be best served by a long list of toxic chemicals, a subset of the most hazardous 

chemicals, or perhaps the most recognisable toxicants, such as arsenic and benzene. 

The extent to which additives or design features (such as filter ventilation) might serve as 

effective consumer messaging is also unclear. See Chapter 3 of this Toolkit for 

recommendations on designing toxic emission messages, including examples. 

Thailand Uruguay 
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PLAIN PACKAGING AND PROHIBITIONS ON MISLEADING INFORMATION 

FCTC Article 11 : 

Each Party shall, within a period of three years after entry into force of this Convention 

for that Party, adopt and implement, in accordance with its national law, effective 

measures to ensure that: 

.... tobacco product packaging and labelling do not promote a tobacco product by 

any means that are false, misleading, deceptive or likely to create an erroneous 

impression about its characteristics, health effects, hazards or emissions, including any 

term, descriptor, trademark, figurative or any other sign that directly or indirectly 

creates the false impression that a particular tobacco product is less harmful than 

other tobacco products. These may include terms such as "low tar", "light", "ultra

light", or "mild." 

Tobacco companies have made extensive use of cigarette packages to convey 

information regarding the risks of cigarettes: Prior to the 1950's, tobacco packages 

rarely included information about tar levels or other information that might cause 

smokers to reflect upon health risks. However, following the publication of the first 

Surgeon General's report on the health risks of smoking in 1964, tobacco companies 

have sought to actively reassure consumers about the potential risks of their products. A 

central feature of this marketing strategy has been to promote differences in the 

relative risk of brands and to integrate this marketing strategy into the design of 

products themselves, largely through the promise of improved filtration and lower 

emissions. Nicotine-addicted consumers embraced these brands as a welcome 

alternative to quitting, as well as a means of easing the guilt and cognitive dissonance 

from smoking.147 

• Note that several quotes and sources in this section are drawn from a recent review prepare by Freeman, 
Chapman, & Rimmer24 

35 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 221 of 311 PageID #:  323



The package has served as an essential medium for executing this marketing 

campaign. In general, tobacco companies have relied upon implicit means to 

promote differences in risk, rather than overt health claims on the package. 147 This has 

been accomplished using a number of packaging elements, including references to 

product design, the use of misleading descriptors, as well as the use of colours and 

symbols. 

References to product design 

Products that are positioned as "low yield" brands often carry images or references to 

product design on the package. 161 References to filtration are among the oldest and 

most common examples of this strategy. For more than 50 years, tobacco companies 

have communicated filter properties to consumers as tangible evidence of emissions 

reduction and lower risks. Indeed, the rise of filtered cigarettes in the U.S. paralleled the 

rise in health concerns among consumers. 146 From Kent's Micronite filter, to Barclay's 

ACTRON filter, to the charcoal filters currently being test marketed in Marlboro Ultra 

Smooth-whatever the filtration properties of these designs may be, they reassure 

smokers when displayed on the package.162 As Myron Johnston and W.L. Dunn of Philip 

Morris stated in 1966, "the illusion of filtration is as important as the fact of filtration." 163 

The images on the right provide a 

contemporary example of this 

packaging strategy from China, where 

two leading brands feature images of 

high-tech filters and references to "laser 

holes," "active carbon particles," and 

"colour cellulose particles." Packages 

with pictures and references to special 

cigarette filters such as these are rated 

by a majority of smokers as having less 

tar and lower health risk. 100 These 

references to product design and 

chemical profile on the package are China 
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meaningless in terms of actual risk; however, as internal tobacco industry documents 

indicate, the illusion of improved filtration and technology falsely reassures 

consumers. 164 

Brand descriptors 

Tobacco manufacturers incorporate a variety of common terms into the names of their 

cigarette brands. Words such as light and mild are ostensibly used to denote flavour 

and taste; however, light and mild brands are often promoted as "healthier" products 

and have been closely integrated with product design in order to maximize their 

impact.9,147,149,161 Brands with descriptors such as light and mild are typically applied to 

brands with higher levels of filter ventilation that generate lower machine levels of tar. 

Not only does filter ventilation dilute cigarette smoke to produce deceptively low 

emission numbers under machine testing, but it also produces "lighter" tasting smoke 

and other sensory properties that reinforce the misleading descriptors and images on 

packages. Indeed, smokers associate the "flavour" and harshness of the smoke with the 

level of risk. 165 The synergistic but subtle effect of brand descriptors, low emission 

numbers, and the "lighter" tasting smoke has proven extremely effective in promoting 

misleading perceptions off risk to smokers. 149,166,167,168,169,170,171 For example these deadly 

misperceptions have the potential to forestall quitting among many "health 

concerned" smokers and persist to this day among a considerable proportion of 

smokers. 149,172 For example, more than 50% of Chinese smokers believe that brands 

labelled as light are less harmful than regular cigarettes.173 

Words in the name of the brand are persuasive to the point that they can influence 

sensory properties of smoking a cigarette. One study found that even the name of a 

cigarette brand is enough to alter people's beliefs about the quality and attractiveness 

of cigarettes. When Friedman and Dipple had 200 men and women smoke identical 

cigarettes but told them the brand was called either "April" (a feminine name) or 

"Frontiersman" (a masculine name), women rated the cigarettes named "April" more 

favourably, whereas the men rated the cigarettes they believed were named 

"Frontiersman" more favourably. 174 
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Numbers are also used in the name of cigarette brands to distinguish between different 

varieties. These numbers often correspond to the machine levels of tar emissions. 147 As 

explained in the previous section, there is extensive research showing that consumers 

perceive lower tar products as "healthier" than regular or higher tar products. When 

shown packages with different numbers in the brand name, as many 

Japan 

as 80% of smokers report that the 

brand with the lower number would 

deliver less tar and may lower risk. 100 

The Elaborated Guidelines under 

Article 11, clearly state that these 

numbers should be prohibited from 

packages.104 

Prohibitions on misleading brand descriptors 

Canada 

To date, at least 44 countries have prohibited the use of the words light, mild, and low 

tar on packaging, including 27 countries from the European Union.175 Although light, 

mild, and /ow tar are the most notable examples of misleading brand descriptors, they 

are by no means the only ones. Indeed, a wide variety of other descriptors have been 

designed to reinforce the same false beliefs and perceptions. For example, the term 

smooth has been used as a replacement for light and mild in a number of jurisdictions 

with prohibitions.176 Other common substitutes for light and mild include the names of 

colours, such as silver and blue, which capitalize on the 

perceptions of these colours as being "lighter". These 

replacement words have the same misleading effect 

as light and mild: a recent study found that more than 

70% of smokers reported that packages with words 

such as smooth and silver would have lower health risks 

than regular and full flavour brands. 100 In addition, 

recent research conducted in the UK found that 54% 

of children surveyed identified Mayfair Smooth as less 

harmful than Mayfair King Size, similar to the proportion Canada 
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that believed that brands described as "light" brand was less harmful (59%). 171 

Therefore, although the removal of light, mild, and /ow tar terms represent an important 

first step in removing misleading product information from packages, recent research in 

Australia and the UK, where these terms have been prohibited, suggests only modest 

benefits, in terms of reducing false beliefs about the risks of different cigarette brands. 177 

The marginal impact of removing the words light, mild, and /ow tar is likely due to 

greater colour segmentation, the substitution of other misleading terms such as smooth, 

and the tar and nicotine numbers on UK packages. 

"Plain" packaging and the impact of colour and brand imagery 

Colour, symbols, and imagery 

Colour is routinely used in package design to shape consumer perceptions of risk.7-9 

Research has shown that consumers associate the "lightness" and "strength" of a 

brand with different colours. For example, blue tones are perceived as "lighter" than 

red, while products in grey and white packages are perceived to be the "lightest." 

Recent research in the UK found that cigarettes in a light grey package were rated by 

four out of ten smokers as less harmful than cigarettes in an otherwise identical red 

pack. Similar levels of false beliefs were observed among children in the same study. In 

the same study, different shades of the same colour, as well as the proportion of white 

space on the package, can also be used to manipulate perceptions of the strength 

and acceptability of the product itself. The following quote from a Philip Morris 

researcher describes this phenomenon:9 

"Lower delivery products tend to be featured in blue packs. Indeed, as one 

moves down the delivery sector, then the closer to white a pack tends to 

become. This is because white is generally held to convey a clean healthy 

association. " 178 
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Example of colour segmentation with brand varieties (Gauloise-France) 

,k,:,+,.,.,,.,,,j __ • ~--··h••••··· 

Colour can be used to convey other properties of cigarettes. For example, silver and 

gold are used to convey status and prestige, particularly for 

"premium" brands.7 Red packages and logos convey excitement, 

strength, wealth, and power. 179.iao 

In addition to the use of colour, packaging often includes imagery 

and symbols with strong associations with health, including images 

of nature scenes, physical activity, and sport.7,147 

As one indication of the power of colour and imagery, the 
China 

Canadian subsidiary of Philip Morris recently introduced the U.S. Marlboro cigarette in 

the Canadian market without the Marlboro name because the trademark is owned by 

a competitor. This product carries no identifiable name on the package (see below). 

This speaks not only to the familiarity of the Marlboro chevron logo, but also to how 

colour alone can be used to distinguish between brand varieties and emission levels. 

WAlll!lftiG 
TOBACCO 
USE CAN 
MAKEYOU 
IMPOTENT 

"Rooftop" Brand Without Identifiable Name on Package (Canada) 
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Research conducted with adult smokers in the UK, where packs carry the name 

Marlboro, but use only colour to distinguish between different varieties, found significant 

levels of false beliefs associated with these brands. Compared to Marlboro packs with a 

red logo, Marlboro packs with a gold logo were rated as lower health risk by 53% and 

easier to quit by 31% of adult smokers. 171 

A number of studies have shown that the colour and design of the package are 

effective to the point where they can affect sensory perceptions of a cigarette, a 

process known as "sensory transfer." Imperial Tobacco Canada Ltd, a subsidiary of 

British American Tobacco, summarized extensive research on "brand imagery" that 

demonstrates how the design of the package alone can affect sensory perceptions of 

the product. 181 The following provides a description of similar research conducted by 

Philip Morris: 

Philip Morris marketing research department compared smokers' responses to 

cigarette packages in a blue and red pack. Despite the cigarettes being 

identical in composition, smokers appraised the cigarettes in the blue pack as 

"too mild" and "not easy drawing". Others felt that the cigarettes in the red 

pack were "too strong" and "harsher". 9 

Overall, the colour and brand imagery of a brand has a significant impact upon 

product perceptions. As Imperial Tobacco Ltd's Vice President of marketing noted: "it's 

very difficult for people to discriminate blind-tested. Put it in a package and put a 

name on it, then it has a lot of product characteristics." 182 

Plain packaging 

Plain packaging has been proposed as a way to address the impact of colour and 

other elements of brand imagery on packages. Plain packaging would standardize the 

appearance of cigarette packages by requiring the removal of all brand imagery, 

including corporate logos and trademarks. 183 Packages would display a standard 

background colour and manufacturers would be permitted only to print the brand 
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name in a mandated size, font, and position. Other mandated information, such as 

health warnings, would remain, as illustrated below.* 

"Regular" Packaging "Plain" Packaging 

One alternative to the example above would be to minimize the proportion of "plain" 

or "generic" background by enhancing the size of health warnings-see example at 

right.52 For example, research 

conducted in Canada indicates that 

pictorial health warnings that cover 

90 to 100% of the principal display 

areas may have similar effects to 

"plain" packaging.s2.s3 

Plain packaging and brand appeal 

Plain packaging has three potential 

effects. First, removing the colours and brand imagery from packages has the potential 

to reduce brand appeal. Research to date suggests that plain packages are less 

attractive and engaging, particularly to young people.37 For example, a survey of 

Canadian youth found that strong majorities "liked" regular packages better than plain 

packages, and indicated that plain packages are more "boring" and "uglier" than 

regular packages. 184 Approximately one third of respondents also reported that young 

• Note that plain packaging would not address misleading brand descriptors-the term is 
typically used to refer strictly to the removal of colour and brand imagery. Therefore, prohibitions 
on misleading words and numbers on packages likely requires a separate regulatory measure. 
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people their age would be less likely to start smoking if all cigarettes were sold in plain 

packages. A similar study of Canadian and U.S. youth found that plain packages 

reduced the positive imagery associated with packages and were associated with 

greater negative imagery. 185 Recent research conducted with adult smokers in 

Australia also found that, "cardboard brown packs with the number of enclosed 

cigarettes displayed on the front of the pack and featuring only the brand name in 

small standard font at the bottom of the pack face were rated as significantly less 

attractive and popular than original branded packs. Smokers of these plain packs were 

rated as significantly less trendy/stylish, less sociable/outgoing and less mature than 

smokers of the original pack." 186 Similar results have emerged from a recent study 

conducted in the UK: adult smokers and children rated generic versions of packages as 

significantly less attractive and youth were less likely to select a general brand if they 

were to try smoking. 171 Marketing research conducted with adults also suggests that 

plain packaging reduces some of the appeal of smoking, as the follow quote indicates: 

Trachtenberg ( Forbes Magazine, 1987) 

" ... when we offered them Marlboros at half price--in generic brown boxes --only 

21 % were interested, even though we assured them that each package was 

fresh, had been sealed at the factory and was identical (except for the different 

packaging) to what they normally bought at their local, tobacconist or cigarette 

machine.' How to account for the difference? Simple. Smokers put their cigarettes 

in and out of their pockets 20 to 25 times a day. The package makes a statement. 

The consumer is expressing how he wants to be seen by others. " 187 

Plain packaging and perceptions of risk 

Plain packaging also has the potential to reduce false beliefs about the harmfulness of 

different cigarette brands. Considerable proportions of smokers in countries such as 

Canada, Australia, the US, and the UK continue to believe that some types of 

conventional cigarette brands are less harmful than others. 156 A recent study 

conducted with adult smokers and youth in the United Kingdom found that, when 

asked to compare varieties from 8 different cigarette brands, approximately 75% of 
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adult smokers and children falsely reported that there were differences in risk between 

at least one of the varieties. 171 

Plain packaging and the salience of health warnings 

Plain packaging can also increase the effectiveness of health warnings. 188 In one study, 

New Zealand youth were significantly more likely to recall health warnings when they 

were presented on plain packs compared to health warnings presented on "normal" 

branded packages.189 A series of surveys and experiments conducted in Canada also 

demonstrate that health warnings on plain packages are more noticeable, easier to 

recall, and more believable. 185,27 In 1995, an expert panel from Canada summarized 

their conclusion on plain packaging based on a comprehensive review: 

Expert Panel Report on Plain and Generic Packaging (Canada, 1995) 

"Plain and generic packaging of tobacco products (all other things being equal), 

through its impact on image formation and retention, recall and recognition, 

knowledge, and consumer attitudes and perceived utilities, would likely depress 

the incidence of smoking uptake by non-smoking teens, and increase the 

incidence of smoking cessation by teens and adult smokers. "27 

To date, plain packaging regulations have been considered in several jurisdictions, but 

have yet to be adopted.183-190 Industry opposition to plain packaging measures can be 

expected to be robust. A "plain packs group" was created in 1993 with representative 

from leading tobacco companies. 191 Documents from this group clearly state that the 

group did not "want to see plain packaging introduced anywhere regardless of the size 

and importance of the market." 192 

In recognition of the evidence on "plain packaging" the Elaborated Guidelines of FCTC 

Article 11 state that: 
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FCTC Article 11 Elaborated Guidelines 

"Parties should consider adopting measures to restrict or prohibit the use of logos, 

colours, brandimages or promotional information on packaging other than brand 

names and product names displayed in a standard colour and font style (plain 

packaging). This may increase the noticeability and effectiveness of health 

warnings and messages, prevent the package from detracting attention from 

these and address industry package design techniques that may suggest that 

some products are less harmful than others ... " 104 

Evaluating the removal of information on packages 

Unlike other tobacco labelling policies, restrictions on misleading information result in 

the removal, rather than the provision of information. This presents a challenge when 

evaluating the impact of these policies, particularly when the information being 

removed is used as a brand descriptor. In the case of light and mild bans, the 

terminology that was previously used to identify a class of products no longer exists. 

Smokers may retain the same misleading perceptions of these products after the terms 

have been prohibited, but research measures can no longer refer to "light" or "mild" 

cigarettes in the same way as in the past. Therefore, survey measures must be designed 

so that the wording and meaning of questions remains constant before and after the 

removal of these terms. This creative challenge is only now being confronted by 

researchers with the recent advent of light and mild prohibitions. 

Another implication of the "removal" of brand information is that the beliefs associated 

with light and mild cigarettes are likely to persist for some time after the descriptors 

disappear from packages. This situation is similar to advertising, promotion, and 

sponsorship bans: one should not expect beliefs to change immediately upon the 

implementation of the policy, but more gradually over time. Indeed, anecdotal 

evidence suggests that many retailers and consumers continue to use the terms light 

and mild well after their removal from packages. This issue is distinct from, but 

complicated by the effect of new descriptors, which are designed to act as substitutes 

for the banned terms. These considerations are important in terms of how the 

"effectiveness" of prohibitions on packaging information are evaluated. 

45 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 231 of 311 PageID #:  333



Chapter 2 Tobacco Labeling Toolkit 

11ESIGNING HEAL TH WARNINGS 
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Background 

The focus of the current chapter is on planning and designing effective health 

warning messages. To date, countries have taken much different approaches to 

the design and selection of health warning messages: some countries, such as 

Canada and Australia, have invested considerable time and resources in the 

development of health warnings, whereas other countries with fewer resources at 

their disposal have adopted a more streamlined process. The goal of this chapter is 

to simplify this process into a series of steps that can be adapted to local needs and 

the availability of resources. 

Step 1: Layout and Design 

The first step in developing health warnings is to determine the general layout and 

design. Key elements include the size, position, borders, and general appearance 

of the warnings. The figures below illustrate three different approaches to the design 

and layout of pictorial warnings. 

Canada 

"Tagline" 
Black letters 

English Text 

Attribution to 
health authority 

"Front" (50% sizel "Back" (50% sizel 

Same warning with 
French text 
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Belgium/European Union 

"Front" (48% size} 

Marlboro 
Text Roken 

(3 languages) _...,.._"'\..J..$ dodelijk 
Balded Fumer tue 
border Aauch~f'I. ) 

ist todl1ch 

Australia 

"Tagline" 
White letters/ 

Red Background 

Attribution to 
"Health Authority" 

Picture with title 

Explanation 

Cessation 
information 

"Back" (90% size} 

General considerations 

Size of warnings 

"Back" (63% size} 

"Front" (30% size} 

Picture with 
border 

Text 
(3 languages) 

"Tag line" 
....... --•Alhite letters/ 

Black Background 

Attribution to 
"Health Authority" 

Picture with title 

The FCTC requires that warnings must be a minimum of 30% and should cover at 

least 50% of the principle display areas of the pack. In practice, 50% should be 
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considered the minimum, while even larger warnings will have even greater 

effectiveness. In many cases, the size of the warnings is the same on both the 

"front" and "back" of packages; however, some jurisdictions have used different 

sizes for each side. In Australia, for example, pictorial warnings cover 30% of the 

"front" of the package, and 90% of the "back"; in Brazil, warnings cover 100% of 

either side. Regardless of whether warnings are different sizes, they should cover at 

least 50% of each principle display surface. This ensures that the warnings are 

perceptible regardless of which package face is visible. This is especially important 

at the point-of-sale in retail outlets, where cigarette packages are often seen by 

children and youth. 

Position of warnings 

Health warnings should be positioned at the "top" of principle display surfaces in 

order to maximize their effectiveness at the point-of-sale. 

Position of pictures and text 

Warnings that occupy a smaller portion of the packages and are rectangular in 

size, often position the picture and the text horizontally, with the picture to the left 

and the text to the right (see the example on the "front" of Australian packages, 

above}. Larger warnings that cover half the package or more, typically place the 

picture above the text description (see the example on the "back" of Australian 

packages}. The amount of space dedicated to the picture versus the text varies 

across jurisdictions. As discussed, below, some jurisdictions include very little 

descriptive text. Regardless, the picture should appear on both the front and back 

of packages and occupy at least half of the space devoted to warnings. 
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Marker Word 

A common feature of warning labels and signs is to use a "marker" word such as 

SMOKING CAUSES 
STROKE 

QUIL 1800-438-:ZOOO 

"CAUTION", "DANGER", OR "WARNING." Packages in several 

jurisdictions use "WARNING" as a marker word-see the example 

from Singapore, at left. In most cases, the font size of the marker 

word is larger and written in a different colour than other text in 

the warning. 

Tagline 
WllllNIM1 The headline or "tagline" serves as a 

summary of the main message and is 

used in conjunction with the picture to 

attract attention. Jurisdictions will need 

CIGARmES CAUSE 
LUNG CANCER :ragline 
IS'liollluOl•-on••-lr/ ....ici.,..,_., ..... __ 
dlewillrial,olMS---

to choose the position of the tagline. In many cases, the tagline is displayed either 

at the top of the warning, above the image, or beside the image, immediately 

preceding the "explanation" text (see example from Canada, above). The tagline 

should have sufficiently large, bolded font to be clearly legible and to stand out 

from the warning. Note that the colour of the font and background should contrast 

in order to maximize legibility. Black lettering on white background and white 

lettering on black background are examples of effective contrast. 

Explanatory text 

Many warnings include several sentences of text to help explain the health risk 

depicted in the picture and the tagline. Although the amount of explanatory text 

differs considerably across jurisdictions, it should be considered an important 

element of the warnings. The font size of the explanatory text will typically be smaller 

than the tagline, but must still be large enough to be easily read. 
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Attribution of message 

Warnings in many countries include text attributing the health warning to the 

government or some other source. Often, the name of the health ministry is 

included in small letters at the end of the warning. In other cases, the attribution is 

included as part of the preamble to the warning, such as: "The Department of 

Health and Welfare advises ... ". In countries where the government health ministry is 

well regarded and has high credibility, attribution to a government source may 

increase the believability of the information; however, if the government is generally 

disliked or mistrusted, attribution to government sources may result in rejection of 

the health warning. Attributions also require valuable space that could be devoted 

to other information. It should also be noted that the tobacco industry has 

previously lobbied for government attribution, perhaps to distance itself from the 

health messages. Overall, however, there is no clear consensus as to whether 

attributions increase or decrease the credibility of warnings. If attributions are 

included as part of the warning, the attribution should be made to a health 

authority rather than the government in general. The attribution should also be 

relatively small to minimize the space it occupies and should appear at the bottom 

or end of the text message, rather than at the beginning. 

Interior of Package 

The external display surfaces of the package represent 

the most important "real estate" for health warnings or 

any other information. However, there are also possibilities 

for using the "inside" of packages. Canada currently 

requires one of 16 messages to appear on the inside of 

packages-see right. Although this information is 

significantly less noticeable than the health warnings on 

the exterior of the package, interior messages 

nevertheless represent an added opportunity to communicate with the smoker 
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which some jurisdictions may wish to pursue. Similar opportunities exist with respect 

to "onserts", messages attached to the outside of packages. 

@ "Should we conduct research to test the layout of warnings?" 

The general recommendations for size, position, and layout are based upon 

various research studies conducted across several countries. (See the Evidence 

Review in Chapter l for a comprehensive review.) The basic principles of design 

and layout appear to be universal: pictorial warnings, for example, appear to be 

more effective than text-only warnings in every region in which they've been 

evaluated. Although jurisdictions with considerable resources may wish to test 

variations on the basic principles of layout and design, there is little need for most 

jurisdictions to conduct new research to demonstrate these basic principles with 

respect to size, position, and the use of pictures. The exception may be where 

politicians or decision-makers require local evidence, in order to be persuaded of 

the additional benefits of pictorial vs. text-only warnings, or larger warnings, for 

example. Recommendations for testing design and layout features are included 

in Chapter 5. 

Step 2. Select Number of Warnings and Rotation Period 

The FCTC requires that health warnings are "rotated" on packages. Jurisdictions will 

need to determine the number of warnings per rotation (or "set" of warnings) and 

the rotation period (or time between sets). For example, Australia recently 

implemented a set of 7 warnings that will be revised with a second set of 7 warnings 

after 12 months. Given the time and political resources required to develop and 

implement new health warnings, developing more than one set of warnings and 

stipulating a rotation period is an efficient use of resources and ensures regular 

updates to the warnings. 
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There is no consensus on either the ideal number of health warnings within each set 

or the ideal rotation period. In general, each set of warnings should include 

anywhere from 8 to 12 individual warnings that will appear concurrently. Each set of 

warnings should be rotated approximately every 1 to 2 years, and no more than 

every 4 years. Decisions about the number of health warnings in each set and 

rotation periods must be made early in the process in order to determine how many 

warnings will need to be developed. 

@ RESOURCE: Layout and Design Worksheet 

A worksheet is included at the end of this chapter to help simplify the steps and 

decisions that must be taken regarding the layout and design of warnings (see 

Worksheet # 1). Using this worksheet will help to ensure that you have considered 

all of the major issues before going on to consider the content of the health 

warning messages. 

Step 3: Review Existing Warnings 

Before developing new health warnings, existing health warnings in other 

jurisdictions should be examined to help generate ideas and identify possible 

themes. To date, well over a dozen countries have recently implemented large 

pictorial warnings that satisfy the general recommendations for layout and design. 

Some of these jurisdictions have also developed several sets of health warnings. 

ct RESOURCE: Picture Warnings Online 

An extensive list of picture-based health warnings that have been implemented 

throughout the world, as well as additional images used in test-marketing, can be 

reviewed at: www.tobaccolabels.org 
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Step 4: Content-Identifying Themes & Subjects 

Health warnings should be thought of in terms of a communication strategy. Before 

developing specific warnings, the basic objectives and broad themes of new 

health warnings should be identified. Broad themes might include addiction, health 

effects of tobacco, cessation, and various "other" costs of tobacco use, including 

financial and social costs. While it is possible to target many or even all of these 

broad themes within a set of health warnings, some jurisdictions have given priority 

to certain themes in terms of the number of warnings devoted to each. 

Possible themes and subjects for health warnings 

Theme 

Addiction 

Cessation 

Heatth effects 

Toxic Constituents 

"Other costs" 

Sub-theme 

Addictive substances 
Testimonial 
Facts & statistics 

Benefits of quitting 

Supportive "efficacy" 
messages 
Quitting tips 
Cessation services & 
sources of support 

Effects on self 

Effects on others 

List of chemicals 
Effects of chemicals 

Financial costs 
Social costs 
Aesthetic costs 
Manipulation 

Subject 

o Health benefits 
o "Other" benefits 

o Telephone helpline 
o Internet sites 

o General morbidity & 
mortality 

o Specific types of 
disease 

o Quality of life 

o Second-hand smoke 
and types of disease 

o Specific chemicals 
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Each of these broad themes includes several sub-themes and specific subjects. The 

table above presents common sub-themes and subjects that have been targeted 

in health warnings to date. For example, the general theme of "health effects" 

includes sub-themes such as "effects on self" and "effects on others", as well as 

dozens of specific health effects that serve as the subject of each warning. 

Health effects 

Depictions of health effects include messages on the general risks of tobacco use 

(e.g., "Smoking Kills" or pictures of a cadaver or skull), as 

well as messages on specific health effects or diseases. 

Specific health effects often include the leading causes of 

smoking-related death and disability, including cancer, 

lung disease, heart disease, and stroke. "Novel" diseases 

that may be responsible for fewer deaths may also be featured in order to 

communicate the wide range of health effects associated with tobacco use. For 

example, Australia recently included warnings for blindness and peripheral vascular 

disease (gangrene) alongside more "conventional" health effects. 

In either case, health warnings should not simply promote a basic awareness that 

smoking causes disease. Messages should target the perceived likelihood and the 

perceived severity of health effects-two critical components of risk 

communication. For example, although many smokers know that smoking causes 

lung cancer, there are many effective and novel ways to communicate the 

suffering, loss, and personal experience of lung cancer. 

Also note that perceived severity is a fairly broad concept. From a public health 

perspective, severity is most often calculated in terms of the number of lives 
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attributable to a particular disease. However, from the individual's perspective, 

perceived severity may be more closely related to the consequences in terms of 

quality of life or the consequences to ones physical appearance. For example, the 

health warning for mouth diseases that originally appeared on Canadian packages 

in 2000 (see below) has been copied in jurisdictions throughout the world and is 

among the most recognizable and effective package warning developed to date. 

This warning is not more effective because mouth cancer is any more common or 

severe than lung cancer or stroke; rather, the mouth cancer warning is effective 

because it depicts a "gross", aesthetically displeasing health effect. To many 

smokers, "gross" effects to one's physical appearance may be perceived as more 

severe than more lethal health effects. Overall, health warnings that increase 

smokers' perceived likelihood and 

severity of risks are likely to be most 

effective. Different techniques and 

presentation styles for making health 

effects more vivid and personally 

relevant are discussed in the next 

chapter. 

Messages targeting health effects should also link common experiences and early 

symptoms of smoking with serious disease. For example, messages should link serious 

lung disease with common symptoms such as wheezing, shortness of breath, 

coughing, and phlegm. (E.g., "Wheezing is the first sign of lung damage that can 

lead to emphysema and the use of an oxygen tank later in life.") Phlegm may be 

particularly effective given the negative association of this word. 
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Cessation 

Effective risk communication requires two other critical elements: the perceived 

benefit of changing behaviour or, in this case, quitting smoking, and concrete 

information on how to change. As a result, cessation should be regarded as a 

critical theme of health warning messages. Cessation information can be broken 

down into four sub-themes: 1) Information on the benefits of quitting (including both 

the direct health effects, as well as related benefits, such as improvements in quality 

of life); 2) General "efficacy" information-supportive messages that are intended 

OUITTt ~ ··••"--~ •'-'n•· ~n-~.- ....... 
YOUR HEALTH 

CALL OtJlTt..11 
TODAY 

to build confidence and motivate a quit attempt; 

3) Tips for quitting smoking; and 4) Information on 

cessation services, such as telephone helpline 

numbers and internet services. Telephone helpline 

numbers have proven an especially effective type 

of information to include, as discussed in Chapter 2. 

Toxic constituents & Product-related messages 

There is general consensus that health warnings should help to inform smokers 

about the toxic chemicals in tobacco products. Many jurisdictions require a 

separate set of health messages on the side of packages to communicate this 

information-these messages are the subject of 

Chapter 4. However, some jurisdictions have also 

chosen to feature constituent information in one of 

the "main" health warnings on the face of 

packages-see example at right. 
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Health warnings could also be used to communicate other important product 

information. For example, warnings could target widespread misconceptions, such 

as the belief that "low-tar" products are less hazardous. 

Addiction 

Several countries have implemented warnings that communicate the addictive 

properties of cigarettes. Addictive messages should target younger audiences, who 

may not have personal experience with nicotine dependence. As a result, any 

smokers portrayed in these warnings should be younger to maximize personal 

identification with these messages. Focus group testing has occasionally found that 

messages on addiction are not rated as highly as warnings depicting health effects, 

largely due to less effective pictures and images. Pictorial warnings on addiction 

often use "abstract" images that lack the same emotional engagement and 

vividness of graphic depictions of disease. In addition, simple statements that 

"smoking is addictive" may not be particularly helpful to the vast majority of 

smokers who already have personal experience of nicotine dependence. 

Addiction messages should focus on the consequences of smoking in a way that 

communicate the essence of addiction, while linking it with a vivid health effect

see example below: 
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"Other" effects 

Some jurisdictions have chosen to target other, non health-related effects in 

warnings. For example, messages reinforcing the financial costs of smoking help to 

remind smokers of a very powerful incentive for quitting. Other warnings have 

highlighted the aesthetic costs of smoking, particularly in terms of physical 

appearance. These include physical effects that may not be particularly significant 

in terms of health, but may nevertheless be 

valued by smokers: stained teeth, wrinkled 

skin and other aspects of ageing. Some 

health warnings have also sought to highlight 

the social consequences of smoking and 

social norms. For example, the warning 

developed in the European Union at right, 

highlights the potential embarrassment associated with impotence from smoking 

and may help to undermine the social desirability of smoking. 

Themes of "counter-marketing" and exploitation could also be targeted through 

health warnings. Although these themes have been successfully used in mass 

media campaigns to target younger audiences, they have yet to be featured in 

health warnings. 

Targeting multiple themes 

Many health warnings incorporate several message themes within the same 

warning. In fact, research suggests that health warnings are most effective when 

"threatening" information on health effects is paired with strong efficacy messages 

to support behaviour change. In other words, each warning should include themes 

of cessation information along with messages on health effects. Health warnings 

from Australia, shown below, provide a good illustration of this principle. 
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Health effects 
theme 

Target groups 

SMOKING CAUSES HEART DISEASE 

Smckmq narn:-ws t!'w arti:~ri;~~ b your he,::ir·t 

causi:l':J thc,m U) t.('-:ornc bloch0 d, This can G:tu5e 

heart <Jil<J~:k~. ~H•d death Srnoking c.Jri do'.1ble 
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• You C.Mi quit sr,oi<,ecg. C;;ll tl!uitlne !31 248. 
talk t.oyour dc-:::::or· or pt-1.JfTn<Kisl, or 'i1:::,1t 

www.quitnow.into.au 

essation efficacy 
and services 

Many health warnings are tailored to particular sub-groups of smokers. Some 

warnings are gender-specific or targeted towards a particular age group, such as 

warnings on the risks of smoking while pregnant. Many warnings related to second

hand smoke also focus specifically on smokers with children in the household. The 

decision to target sub-groups should be part of the general discussion regarding 

priority themes and subjects. 

Summary 

The final decision regarding which themes and subjects to select will vary for each 

country. The decision should be guided in part by the following: 

• What are the existing levels of health knowledge in the population? 

• What messages are included in previous and existing sets of health warnings? 

• Are there specific diseases or areas of health knowledge that are considered 

a priority? 

At the end of Step 4, you should have a list of priority themes. It is essential that the 

process for making these decisions include individuals familiar with the local 

population and with the domestic tobacco control environment. 
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"What about health warnings for "other" types of tobacco products?" 

The FCTC Article 11 includes all tobacco products; however, health warnings for 

cigarettes are more advanced than for other tobacco products. In countries, 

such as Canada, packages for "other" tobacco products, such as cigars and 

smokeless tobacco, also carry warnings, although these warnings often have a 

different content than the cigarette warnings. This is important given that some of 

the specific health effects are different between combustible and non

combustible forms of tobacco, as are some of the toxic constituents. 

The size and position of the warnings for non-manufactured cigarette products 

may also need to be adapted. The images below provide several illustrations of 

how the layout and design of Canadian health warnings have been adapted to 

fit different forms of packaging. 

Overall, when developing health warnings, be sure to ask: 

• Are there any local forms of tobacco use that should be taken into account 

when selecting themes? 

• What are the common packaging forms and sizes? 

• To what extent, does the content of the health warnings need to be 

adapted for alternative products? 

In some cases, separate health warnings may be required for different classes of 

product, such as smokeless forms of tobacco. 
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Step 5: Images & Presentation Style 

The quality and style of the picture is the most important determinant in the 

effectiveness of a health warning. Even though a warning may include informative 

text for an important health effect, the impact of the warning can be limited by the 

wrong image. Images are particularly important in the long-term effectiveness of 

warnings. 

Once the theme and subject of a warning have been identified, the goal is to 

develop images to make the information as vivid and personally relevant as 

possible. "Neutral" images that fail to elicit an emotional reaction should be 

avoided at all costs. The effectiveness of picture warnings is often highly specific to 

the particular image-even small differences in the content and configuration of 

the image can have a large impact on its effectiveness. The first step in constructing 

an image is to decide on the general "presentation style." The following sections 

describe several common presentation styles for health warnings. 

Graphic depictions of disease 

Research in the field of health communication 

indicates that messages with emotionally 

arousing content are more likely to be noticed 

and processed by smokers. Previous research 

indicates that one of the most effective ways of 

arousing emotion is to use "graphic" pictures of 

health effects. Some jurisdictions, such as 

Singapore, have adopted this approach for the 

entire set of warnings (see right). Focus group 
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testing has indicated that graphic pictures that also show the victim's face add 

personal relevance to the graphic depictions. As noted previously, graphic 

depictions are also most effective when paired with supportive cessation 

information. 

G Are there other ways to elicit emotion besides graphic pictures? 

Although graphic depictions of disease may be the most reliable way of eliciting 

an emotional response, there are other ways of doing so. These often involve 

pictures depicting the human consequences of disease or messages that 

connect directly with the smoker. Two examples are provided below. In both 

cases, the warnings appeal directly to the viewer and add a poignant "human" 

element to the costs of tobacco use. In the two examples below, the warnings 

also highlight the consequences for important "others", such as the family and 

children of tobacco users. 

Testimonials 

Testimonials are an excellent way to increase the personal relevance of health 

warnings. Testimonials are often used to communicate a 

health effect, but they do so within the context of a 

narrative or story. Providing personal information about 

"real" victims, such as their name, adds important 

context and attaches a "human" face to health effects. 

Testimonials are also highly credible-it is very difficult for 
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sceptics to reject health risks when they are presented with a real example. Indeed, 

one of the most common questions asked by smokers during focus group testing is 

whether the people depicted in the health warnings are real. (For this reason, even 

warnings that do not adopt a testimonial style should use real people as often as 

possible). Testimonials may also be a particularly effective way of communicating 

addiction and cessation themes, although these approaches have yet to be 

utilized to date. 

@) CASE STUDY: Testimonial warnings 

Health warnings in Chile feature Don Miguel, a 

victim of larynx cancer from smoking. The Chilean 

warnings were the first to feature a real-life 

testimonial on package health warnings. 

Aesthetics & Personal experience 

Some warnings have specifically targeted the effects of smoking on physical 

appearance, such as yellowed fingers, stained teeth, wrinkled skin, and other 

effects on ageing. Negative effects on physical 

appearance may be particularly effective among youth 

and younger adults, given that the long-term health effects 

are more remote and may hold less value for younger 

populations. 

Cultural Symbols & Icons 

The use of pictorial symbols is a common and effective feature of health warnings 

for a wide variety of consumer products. For example, the globally harmonized 
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system (GHS) of classification and labelling of hazardous chemicals (GHS) uses the 

skull and crossbones as the universal symbol for toxic substances. 

Some jurisdictions have used symbols or icons to communicate the risks of smoking. 

For example, several countries have used a skull to 

communicate the general risks of smoking (see Venezuelan 

warning at right). Using widely recognized symbols of death 

and danger may be an effective approach to risk 

communication, particularly in regions with low levels of 

literacy and little existing knowledge of specific diseases or 

health effects. However, cultural symbols must also be used 

cautiously, so as not to cause offence or lead to rejection. In 

LL HUMO DEL CIGARRILLO 

Af[CTA TAMHH:N A OUlf:N 

NO fUIV-A 

Thailand, for example, a warning using a culturally sensitive symbol of a burial 

proceeding met with some public resistance and was subsequently removed from 

the warning. 

Humour 

Humour represents another option for presentation style. Warnings for impotence 

that use the image of a limp cigarette are the most common 

example to date (see Brazilian example at left). Although humour 

may be an effective presentation style in some cases, it should be 

used with great care so as not to trivialize the importance of 

health risks. 

General principles 

In addition to specific presentation styles, there are several general principles for 

developing the images in health warnings. 

• Pictures should be as striking and colourful as possible, and have high resolution. 

• Persons depicted in warnings should be somewhat younger, rather than older. 

Whereas older adults are able to relate to pictures of younger adults, the reverse 
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is not necessarily true. Using younger adults in pictures also makes the health 

effects somewhat more immediate for younger smokers. 

• Although there is no evidence that health warnings actually increase smoking, it 

is nevertheless important to avoid pictures that may serve as smoking "cues" for 

some individuals. For example, some focus groups and one experimental study 

have found that pictures of cigarettes, smoke from a lit cigarette, and pictures 

of ashtrays may serve as a cue for some participants and are rated as more 

pleasant by smokers.2 

Step 6: General Recommendations for Text 

The amount of text included with pictorial warnings varies considerably across 

jurisdictions. In some countries, only a title or tagline accompanies the picture, while 

other countries include several sentences or paragraphs of explanatory text. 

Regardless of the amount of text, several basic principles apply: 

• All text should be consistent with the themes and subject depicted in the 

picture. 

• In all cases, text messages should be as clear and direct as possible. 

• Text should be at an appropriate literacy level. 

• The colour of the font and background should contrast in order to maximize 

legibility. Black lettering on white background or white lettering on black 

background are examples of good contrast. 

Tagline 

The tagline should be relatively concise (e.g., no more than a sentence) and 

provide a clear summary of the warning presented in direct, unequivocal 

language. 

2 See: BE M Nascimento, et al., Avoidance of smoking: the impact of warning in Brazil. Tob. 
Control 2008; 17;405-409. 

68 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 252 of 311 PageID #:  354



Explanatory text 

• In all cases, the text should be simple and straightforward: less text that is easier 

to read will be more effective than long sentences with confusing detail. 

• Technical language should be avoided and all text should be understandable 

by smokers with low literacy levels. 

• Text should avoid equivocal language that may create uncertainty or doubt 

about the risks depicted in messages. Text should not use words such as "can", 

"may", or "might", when describing health risks. For example, warnings should 

read "Cigarettes cause lung cancer", rather than "Cigarettes can cause lung 

cancer." 

• Statistics and numbers should be used only in rare cases. Most smokers do not 

understand even simple statistics and, on their own, numbers may prove 

misleading. If numbers or statistics are used, they should be presented as simply 

as possible and should be focus group tested during the development of 

warnings. 

Multiple languages 

Health warnings in countries with multiple languages require special consideration. 

In Canada, which has two official languages, the same 

warning appears in French on one side of the package 

and in English on the other side. Other jurisdictions have 

included more than one language in the same warning. 

For example, the Belgium warnings, shown at right, display 

the text in Dutch, French, and German. Because this 

requires additional space, the size of the Belgian warnings 

is larger than the minimum European Union standard. 

Another option is to create separate warnings in each 

language and then stipulate that the warnings from each language be randomly 

printed on different packages. In all cases, the use of pictures accompanying the 

text will be extremely important, given that pictures are universal across languages. 

69 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 253 of 311 PageID #:  355



I> RESOURCE: "Content" Worksheet 

As you begin to make decisions about specific themes and the content of 

information, you may find it helpful to complete a worksheet for each warning. A 

worksheet is provided at the end of this chapter (Worksheet #2) to help you 

simplify your overall strategy and your objectives for each of the health warnings 

you will develop. 

Step 7: Develop Warnings 

By Step 7, the general layout of the warnings should be established, as well as the 

specific themes and subject matters to be targeted. At this point, the individual 

warnings can be developed for testing. Several "concepts" should be developed 

for each theme and subject in order to determine the best creative execution of 

each. In other words, several different warnings should be designed that take 

slightly different approaches to communicating the same message. See the 

examples on the following page, which were used by the United Kingdom 

Department of Health to identify which of the three concepts should be selected. 

Three concepts were tested for each main message or "theme." See Chapter 4 for 

recommendations on testing concepts. 

"Smoking can cause a slow and painful death." 
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Using existing warnings 

The easiest and most cost effective option when developing warnings is to use 

existing health warnings from other jurisdictions. Seeking permission to use existing 

warnings is an excellent option for jurisdictions without resources to develop original 

images and warnings. In some cases, the copyright permission to use pictures from 

another country may be available; however, even in cases where permission to use 

an existing warning from another country is not granted, these warnings can 

nevertheless serve as templates to be modelled. 

Developing "new" warnings 

Where resources permit, countries should attempt to develop warnings tailored for 

their own country. This may be important for several reasons. For example, warnings 

that include pictures of people should broadly represent the ethnic/racial profile of 

each country. It would be inappropriate to include images of caucasians from 

Canadian warnings in health warnings for China, for example. Certain images, 

symbols, or other references may also be culturally specific. In some cases, existing 

warnings may only require small changes, although many jurisdictions may decide 

to create completely original warnings to suit their own needs, where resources 

allow. 

A number of countries have hired advertising agencies or communication experts 

to develop new messages. Countries should always use professional agencies when 

resources allow; however, some jurisdictions have adopted less costly methods, 

including taking pictures at local hospitals. Regardless, at the end of Step 7, you 

should have a set of specific health warnings dedicated to each priority theme. 
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Designing Health Warnings-Worksheet #1 

ORKSHEETF 

1. General 
Number of "sets" or "waves" of warnings? 
Rotation time period per "set" or "wave"? 
Number of warnings per "set" or "wave"? 
Total number of warnings to be developed? 

2. Layout of warnings 
General 
• Size of warnings (% of front and back)? 
• Position of warnings? 
• Borders? 
• Picture or text only? 
• Background colour? 
• Position of text and picture? 
• Text colour? 
• Number of languages to be used? 

Marker word (Yes/No) 
• Position 
• Font size 
• Font colour 

Tagline 
• Position 
• Font size 
• Font colour 

Explanatory text 
• Position 
• Font size 
• Font colour 

Attribution (Yes/No) 
• Attribution source 
• Position 
• Font size 
• Font colour 

3. Priority themes & subjects 
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• What are the priority themes and subject matters? 

4. "Other" tobacco products 
• What tobacco products other than manufactured cigarettes are 

commonly sold in the market? 
• How should the content of warnings be adapted? 
• How should guidelines on the size and position of warnings be 

adapted to suit different forms of packaging in which these products 
are sold? 
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Designing Health Warnings-Worksheet #2 

1 
< wo~~fHEEl' rO>~E>¢0MPLETED F()R EACH HEALTH \tfAltNING CONCEPT / .·· 

1. Theme(s) 
What are the general themes and sub-themes of this warning? 

2. Subject 
What is the main subject of this warning? 

3. Target audience 
Is there a particular target audience for this warning? 

4. Presentation style 
What is the general presentation style of the warning? 

5. Picture 
Is the picture clear and easy to understand? 
Does it have immediate impact? 
Does it arouse emotion or interest? 
Does it lead to interest or curiosity in the explanatory text? 

6. Tagline 
Does the tagline provide a concise summary of the warning? 
Does it stand out from the rest of the text? 
Is it consistent with the picture? 
Is it targeted at the appropriate literacy level? 
Is it simple, direct, and easy to understand? 
Is the literacy level sufficiently low? 

7. "Explanatory" text 
Is the text easy to understand? 
Is it believable? 
Are there any confusing elements? 
Is the literacy level sufficiently low? 

8. Cessation message 
Is cessation information included in each warning? 
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Chapter 3 Tobacco Labeling Toolkit 

liESIGNING EMMISSION & 
CONSTITUENT WARNINGS 
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BACKGROUND 

The goal of this section is to provide recommendations and steps for designing 

emission and constituent messages on packages. Although this aspect of labelling is 

more straightforward than designing health warnings, it presents unique challenges. 

Cigarette smoke contains approximately 4,000 chemicals, including over 60 

carcinogens and toxins, such as formaldehyde, benzene, and hydrogen cyanide. 

Although there is general agreement that cigarette packages should provide some 

information on these chemicals, regulators continue to struggle with how best to 

communicate this information in a feasible and meaningful way to consumers. 

Article 11 of the FCTC currently requires that packages contain "information on 

relevant constituents and emissions of tobacco products as defined by national 

authorities"; however, there remains considerable confusion regarding what 

constitutes "relevant" information. Some regulators have required manufacturers to 

print the levels of three emissions (tar, nicotine, and carbon monoxide) on the side 

of packages. This remains the most common practice throughout the world. 

However, there is strong evidence that printing emission numbers on packages 

should be immediately abandoned given that it reinforces the tobacco industry's 

deceptive marketing campaign and the false belief that low tar cigarettes are less 

hazardous. For example, the Elaborated Guidelines for FCTC Article 11 state that: 

"Parties should prohibit the display of figures [i.e. numbers] for emission yields, such as 

tar, nicotine, and carbon monoxide, on packaging and labelling, including when used 

as part of a brand name or trademark."3 A more complete explanation of these 

issues is provided in Chapter 1. 

At present, the most effective practice for meeting the Article 11 guidelines is to 

provide non-numerical descriptive information on emissions and constituents. The 

3 Conference of the parties to the WHO Framework Convention on Tobacco Control. Final Report Committee A. World 
Health Organization, 2008. Available at: http://www.tobaccolabe!s.ca/fctcandh/fctcrniicl 
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current section provides recommendations on how to follow and improve upon 

existing practices in descriptive emission and constituent messages. 

@> "What is the difference between a constituent and an emission?" 

Constituents generally refer to the chemicals and substances in un-burnt tobacco. 

This includes "additives", as well as chemicals naturally present in tobacco. 

Emissions refer to the chemicals released by products when they are used by 

consumers. Although all tobacco products have emissions, the term is usually used 

to refer to the chemicals found in the smoke of combustible products. Smoke 

emissions are tested using a machine that "smokes" cigarettes according to a 

fixed puffing regime then collects and analyzes the smoke. Neither the levels of 

constituents or emissions in cigarettes are a good predictor of what humans 

ingest, mainly because each smoker adapts their behaviour to the type of 

cigarette. A more complete explanation of these issues is provided in Chapter 1. 

Step 1: Layout and Design 

The figure below illustrates two recent approaches to the design and layout of the 

emission and constituent messages. 

Brazil 

v,~ 
~-"l', 

<..> 

~ 
ll::i{/:::::.:/::::.J\,, ..... ,.,t::=,-,., 

Number of chemicals 

Specific chemicals 

Effects of chemicals 
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Australia 

Number of chemicals 

Effects of chemicals 

Cessation message 

Size & Position 

• * Smok1nq exposes you to more than 40 
l harmful chermca!s . 

• • These chemicals damaqe blood ves,;e!s. 
m body col!s and lhc immune svntem. 
~ • OU\T NOV✓ to reduce your risk of chronic 

1llne\:,:~; t.<r prernature dc-;Jth, 

Emission and constituent messages are typically located on one side of the 

package. Many jurisdictions have used the entire side, up to the point where the 

package separates for "flip-top" packages, to avoid cutting off the text information 

(see example above). However, in some cases, manufacturers use a different 

background colour and print company information on the "unused" section. In the 

future, this portion of the pack should be in the same colour as the rest of the TEM 

(e.g., black) and should either remain blank or should feature the toxic skull symbol, 

which would appear on either side of the text message. The picture below illustrates 

this concept using a yellow line to depict the part of the pack that opens. 

I 
I 

...__,,.... Tobacco smoke contains over 4 000 tox,c cherrncals in each puff 
1

/ ...__,____.. 

Y' " Tl1ese chemicals damage blood vessels. damage the DNA 1n I r '"T 

your cells and attack your immune system Quit today / 
I 

Contrasting colours 

As with health warnings, it is important to ensure high contrast between the wording 

and the background. White letters on black background or black letters on white 

background are the most effective combinations. The font size should be sufficiently 

large to be legible. 
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Use of symbols and pictures 

The most consistent finding from both quantitative and qualitative research 

conducted among tens of thousands of smokers throughout the world is that 

pictures enhance the effectiveness of health warnings. The same principles that 

have been adopted in designing the primary Health Warning Messages should be 

applied to the toxic and constituent message on the side of packages: use pictures 

to attract attention and improve risk comprehension. 

To date, no jurisdictions have included symbols or pictures in the side messages for 

emissions and constituents. Previous research with international hazard symbols 

indicates a picture with signal word, a hazard/marker word, and a precautionary 

statement is most effective. Pictures can be used in two ways to increase the 

vividness of these messages. First, a symbol that is widely recognized as a warning 

for poisonous or dangerous goods could be added to the 

text. The skull and bones used by the globally harmonized 

system (GHS) of classification and labelling of hazardous 

chemicals is one example (see right). There is extensive 

evidence that using the GHS toxic symbol increases the 

salience and comprehension of toxic chemical warning 

messages.4 

For example: 

• Symbols allow consumers to avoid hazards in their environment because they 

attract attention.s,6 

• Symbols act as reminders to perform necessary safety behavior by cueing 

existing knowledge within memory.7 

'Dewar RE. 1999. Design and evaluation of public information symbols. In: Zwaga HJG, Boersma T, Hoonhout HCM, 
editors. Visual information for everyday use: Design and research perspectives. London: Taylor and Francis. pp. 285-
303. 

5Sojourner RJ, Wogalter MS. 1998. The influence of pictorials on the comprehension of and recall of pharmaceutical 
safety and warning information. Int J Cog Ergon 2:93-106. 

6Kalsher MJ, Wogalter MS, Racicot BM. 1996. Pharmaceutical container labels and warnings: Preference and perceived 
readability of alternative designs and pictorials. Int J Indus Ergon 18:83-90. 

7 Leonard SD, Otani H, Wogalter MS. 1999. Comprehension and memory. In: Wogalter MS, DeJoy DM, Laughery KR, 
editors. Warnings and Risk Communication. London: Taylor and Francis. pp. 149-187. 
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• Widely recognized symbols, such as a skull, have been found to be especially 

effective in diverse populations, including among individuals with low literacy 

and education.8 

• In a recent study, more children were able to recognize the skull symbol than 

any other hazard symbol.9 

Second, different images could be used for each warning. Finding an image that 

smokers readily associate with a chemical may be easier in some cases than others. 

For example, formaldehyde is commonly used as an embalming fluid and lends 

itself well to an image (see example below). In contrast, chemicals such as benzene 

may have no recognizable associations or images. 

Marker words 

Cigarette smoke includes formaldehyde. Formaldehyde may 
cause headaches, burning sensations in the throat, and 
difficulty breathing. Formaldehyde cause cancer. 

Marker words, such as "WARNING" may also be an effective addition to emission 

and constituent messages. Marker words for each warning should include at least 

one distinctive word to draw consumers' attention to the message. As with health 

warnings, marker words should have a larger font size and distinct font colour to 

attract attention. 

8Banda SF, Sichilongo K. Analysis of the level of comprehension of chemical hazard labels: A case for Zambia. Science of 
the Total Environment 2006; 363: 22-27. 

9 Hara K, Mori M, lshitake T, et al. Results of recognition tests on Japanese subjects of the labels presently used in Japan 
and the UN-GHS labels. J Occup Health 2007;49(4):260-7. 
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Step 2: Select Number of Messages and Rotation Period 

To date, most countries require that only than one emission and constituent 

message appear on packages. In other words, the same descriptive information 

appears on all packages. This is a significant limitation of existing practices. 

Jurisdictions should design sets of between 4 and 8 different emission and 

constituent messages that would appear in rotation on packages. The rotation 

period for different sets of warnings should be the same rotation period as for the 

"main" health warnings on the face of packages. 

Step 3: Existing Warnings 

Before developing new emission and constituent warnings, existing warnings in 

other jurisdictions should be examined to help generate ideas. To date, the 

following countries have recently implemented descriptive emission and constituent 

warnings: Brazil, Uruguay, Venezuela, Chile, Australia, Thailand, and New Zealand. 

@ RESOURCE: Emission and Constituent Messages Online 

An extensive list of emission and constituent warnings that have been 

implemented throughout the world can be reviewed at: www.tobaccolabels.org 

Step 4: Content of the messages 

The general theme of emission and constituent messages is relatively fixed. 

However, there are a number of ways to communicate emission and constituent 

information, including the amount, type, and effects of chemicals. 

Every attempt should be made to "personalize" the text of messages and to link 

chemical information to specific products and behaviour. As far as possible, the 

explanatory text should be linked directly with the act of inhaling or puffing to help 
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smokers visualize the process of ingesting chemicals. Recent focus group testing in 

Canada found that the following phrase was the most effective: "Every time you 

inhale, this product releases [chemical name] into your body." A second sentence 

describing specific health effects or providing specific health effects about the 

chemicals can follow. For example: 

Sentence 1: 

Every time you inhale, this product releases arsenic into your body. 

Sentence 2: 

Arsenic causes cancer of the lung, skin, bladder, liver, and kidney. 

As with all health warnings, the text in emission and constituent messages should be 

as clear and direct as possible. Technical language should be avoided in all cases. 

For example, rather than saying that a chemical is "carcinogenic", messages 

should say that a chemical "causes cancer." Text should be at an appropriate 

literacy level. 

Amounts or levels of chemicals 

As indicated previously, numbers that refer to the amount of chemicals for each 

brand (such as tar, nicotine, and carbon monoxide emissions) should not be 

displayed on packages. These numbers are derived from machine testing and are 

not related to the amount of chemicals released during human smoking. 

Types of chemicals and health effects 

There are two approaches to communicating the types of constituent and emission 

chemicals. The first is to include a general statement about the range of toxic or 

dangerous substances. For example, Australian messages mention "more than 40 

harmful chemicals", while the Brazilian messages mention "4,700 toxic substances." 
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Focus group testing suggests that this may be an effective way to communicate 

the magnitude of toxic chemicals in tobacco smoke. These messages can be 

improved by adding a second sentence that refers to specific health effects. 

"--,_,.. 
-.- ~"' Smoke from this product contains over 4 000 chemicals 

More than 60 of these chemicals cause cancer "' humans 

,t_,.. Tobacco smoke contains over 4 000 toxic chemicals 1n each puff 
..-, ~-, These chemicals damage blood vessels, damage the DNA in 

your cells and attack your immune system Qu,t today 

The second approach is to identify specific chemicals in consituents or emissions. 

Previous research commissioned by Health Canada found that the most common 

recommendation for improving the side messages was: "explaining the harmful 

effects of the chemicals found in cigarettes." 10 When shown a series of toxic 

emission messages, respondents were most likely to select the option that listed a 

specific chemical followed by an explanation of that chemical: "When shown a 

series of possible statements, smokers in a qualitative study were most supportive of 

texts that were short, clear, and simple and that presented only one substance with 

information on the impact that substance has on health. 11 See examples below. 

Effects of chemicals 

In addition to naming specific types of chemicals, the most effective emission and 

constituent messages also explain the effects of those chemicals. Several examples 

are provided below. 

10 Toxics information on cigarette packaging: Results of a survey of smokers. Environics Research Group; May 2003. 
11 Summary Report of Four Focus Groups in Toronto & Montreal on Awareness and Understanding ofToxic Emissions 

Information on Tobacco Packaging; Environics Research Group Limited (2003b). 
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,,,,.. Inhaling smoke from this product releases formaldehyde into your 
,.,, '-, body Formaldehyde causes cancer and can lfltate the eyes nose 

and throat 

,,,,.. Inhaling smoke from th s product releases cadmium into your ..- '~ 
body Chronic exposure to cadmium can lead to lung cancer and 
prostate cancer 

,,,,.. Inhaling smoke from th,s product releases benzene into your 
.,-, " body Benzene causes leukemia and other cancers and 1s believed 

to be harmful at any level of exposure 

@> How should I choose what chemicals to display? 

As a first step, the most effective approach is to select chemicals that smokers 

already recognize as poisonous or toxic. In some countries, the general public is 

aware that chemicals such as arsenic and hydrogen cyanide are very dangerous, 

although few may be aware that they are present in tobacco smoke. Future 

versions or "rotations" of emission and constituent messages might also include 

chemicals that may be very dangerous, but for which there is little awareness. 

Descriptions of the effects of these chemicals will be particularly important. 

Several countries have also developed toxic emission and constituent messages 

that focus on the nicotine, the primary addictive component of tobacco smoke. 

Messages on nicotine should go beyond the basic statement that tobacco smoke 

contains nicotine, a widely known fact in many countries. As far as possible, toxic 

emission messages should try to communicate new information or to make the 

addictive properties more vivid for consumers. An example is provided below. 

,,,,...,.. f nb,1r [ 0 S!vlOK{' rek•~]~( •::; t 1gr1 y add1( tive ( l'C'1ll~ais ir1 to yow tx>dy Hwt 

l'.,.1.!:1.____ H,"~H 11 (D:...ir t~rd n J" Jf cunds aiter nhal1,...,q f hese rnem1ca s dre resf,0'1S b:e 
'"r z 11au-••te c:rd. 1 'J', ,-P~d ""t 1 dr<1Ndl ~yi· vtt.~r11s 
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@ Should the messages explain the difference between tobacco constituents and 

smoke emissions? 

No, the source of the chemical does not need to be explained to smokers. 

However some of the wording may need to be adapted depending upon 

whether it is referring to chemicals in the tobacco or the smoke. Messages for 

chemicals that are only found in constituents (i.e., the tobacco) should read: "This 

product contains ... 11 or "This cigarette contains ... 11 Messages for chemicals that 

are only present in emissions (i.e., chemicals only found in the smoke) should read: 

"Cigarette smoke contains ... 11 

Step 5: Develop the Message 

By Step 5, the layout and content of the messages should be established. At this 

point, the individual messages can be developed for testing. 

Summary 

As with health warnings, there is considerable value in pre-testing emission and 

constituent messages prior to implementation. This is particularly important given 

that less research has been conducted on these messages. It is highly 

recommended that resources be set aside for at least some pre-testing to ensure 

that the messages are not only noticeable and vivid, but also clear and easily 

understood. Pre-testing should also focus upon the effectiveness of using images 

and descriptions of specific health effects. 
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Chapter 4 Tobacco Labeling Toolkit 

EVALUATING HEALTH WARNINGS 
& MESSAGES 
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BACKGROUND 

The focus of this section is to describe how to pre-test and evaluate the impact of 

warnings. Although some jurisdictions have conducted extensive evaluation work 

before implementing health warnings, others have selected and implemented 

warnings with no pre-implementation evaluation. Although a lack of resources 

should never act as a barrier to implementation, even modest evaluation work is 

likely to increase the effectiveness of warnings. 

The goal of this section is to describe a range of evaluation activities that can be 

adapted to local needs and the availability of resources. As with the previous 

section, special consideration has been made for jurisdictions with minimal 

resources for evaluation. 

A. Pre-implementation: Pre-testing the layout and design of warnings 

Primary Objectives 

Jurisdictions that wish to explore new design features, or jurisdictions that require 

evidence of the impact of larger, pictorial warnings may wish to evaluate individual 

components of layout and design. 

Priorities 

The following layout and design features may be considered a priority for pre

testing: 

• Text-only vs. picture warning 

• Position of text vs. picture 

• Inclusion of a government attribution 

• Inclusion of a marker word 

• Overall size of warning and relative size on the "front" and "back" 

• Colour schemes, including contrast between background and text 
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Methods 

The basic principle is to systematically evaluate each design feature so that strong 

conclusions can be drawn about their effectiveness. This involves creating different 

versions of the same warning that are identical, except for the feature that is being 

examined. In marketing research, this type of approach is often called "conjoint 

analysis." For example, if the value of pictures vs. text-only warnings were being 

evaluated, two warnings should be created that are identical, except for the 

addition of the picture. Therefore, the picture vs. text-only should be the same size, 

have the same text message, same border width, etc. An example is provided 

below. 

Set A: Picture vs. text-only 

Smoking may 
reduce the 

blood flow and 
causes 

impotence. 

Set B: Picture vs. text-only 

Smokers 
die 

younger. 

This approach ensures that if the warnings are rated differently by participants, the 

differences in scores can be attributed to the use of pictures-the only point of 

difference between the two warnings. Note that the picture that is selected to go 

along with the text will have some influence on whether the picture warnings are 
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rated as more effective. Therefore, it is important to repeat the process more than 

once, to ensure that the success or failure of the picture warnings is not simply due 

to a particular image. The best option is to use pairs of text-only and picture 

warnings across different themes. If the same pattern of results is found for both Sets 

A and B above, for example, the findings will be more robust. 

Presentation of warnings and participant ratings 

There are two approaches to presenting the warnings to participants. The first 

approach is to show both warnings in each "set" at the same time, and ask 

participants to directly compare the warnings. In the example above, participants 

would be shown both warnings from Set A and B, and asked which of the two 

warnings had greater immediate impact. The second approach is to show 

participants each warning one at a time and have participants rate the warnings 

separately. In other words, each warning would receive a score for immediate 

impact using a standard rating scale (see below), and these scores could then be 

compared to examine which warning was rated more highly. The advantage of the 

second approach-having participants rate each warning individually-is that 

warnings can then be compared across "sets" or themes fairly easily, without using 

statistical techniques. In other words, the impact ratings for each of the warnings in 

Set A could be compared with each of the warnings from Set B. 

Developing the questions and rating sea/es 

The design and layout of health warnings can be evaluated on a range of different 

"outcomes." Potential outcomes include the overall effectiveness of a warning, 

immediate "impact", noticeability, and the credibility of the information. The choice 

of outcomes should be guided by what is being evaluated. For example, if you are 

testing whether a government attribution should be included, you may be most 

interested in outcomes regarding the credibility of the warning. 
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Participants are often required to use a rating scale when responding to questions. 

Participants may be asked to rate each warning by selecting a number or symbol 

that corresponds to a particular category. The category is often written directly 

below the number or symbol, and typically ranges from "Very bad" to "Very good", 

or some version of these words. The use of a number or symbol along with the 

category helps to ensure that the rating scale is easily understood by low literacy 

smokers. 

Examples of rating scales: 
1 2 

* ®® 
Very bad 

** 
® 

Bad 

3 

*** 
© 

In the middle 

4 

**** 
© 

Good 

5 

***** 
©© 

Very good 

Different questions should use the same rating scale for consistency. In other words, 

questions about immediate impact, noticeability, and credibility can all use the 

same 5-point rating scale. At the end of the process, each warning will have a set 

of ratings that can be compared across questions. 

Note that in addition to questions specifically related to the health warnings, basic 

demographic variables should also be collected from participants, including 

smoking status, age, gender, and education level. Demographic variables can help 

to indicate whether different types of participants are providing different patterns of 

scores or ratings. 
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@> Should I use a focus group or survey when pre-testing warnings? 

Focus groups- A focus group is a form of qualitative research in which a group of 

people are asked about their attitude towards a product or concept. Questions 

are asked in an interactive group setting where participants are free to talk with 

other group members. Focus groups are an effective method for generating new 

ideas and concepts, particularly during the early stages of development. One 

limitation of focus groups is that the findings can be somewhat difficult to 

summarize given the unstructured nature of the group setting. In addition, the 

responses of each individual can be influenced by the group setting. 

Brief Survey- In contrast to focus groups, surveys collect responses from each 

respondent individually, using more structured word and response options. The 

main advantage of conducting a survey is that responses can be collected more 

systematically for each individual, without social influences from other members in 

a group setting. One of the disadvantages to using surveys is that they are less 

effective than focus groups at exploring new ideas and concepts, although open

ended questions are capable of this to some extent. Surveys that are used to 

evaluate warnings will need to be conducted in-person or "face-to-face", rather 

than by telephone so that respondents can view images. "Self-completed" mail 

surveys and internet surveys are possible, although are less favourable in most 

cases. 

A combined approach- The most effective and efficient approach may be a 

combination of surveys and focus groups. For example, participants can be 

recruited to a group setting, which may begin with a brief background survey on 

smoking status and demographics. The group can then be presented with the 

series of warning labels to be evaluated and instructed to complete written survey 

questions after each presentation. This should be done individually using 

structured questions, without group discussion or sharing of information. After all 

the warnings have been presented and the surveys have been completed, the 
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warnings can then be presented a second time with group discussion following 

each presentation. It is important to wait until all of the warnings have been 

presented and all survey questions have been completed before beginning any 

group discussion; otherwise opinions from different group members may affect 

how each individual responds to subsequent survey items. This "combined" 

approach yields structured responses at the individual level, as well as additional 

context from the group discussions that follow. 

There are many other types of studies and techniques available to evaluate the 

layout and design of health warnings. Methods used to date include eye-tracking, 

fMRI, and other physiological responses which are all used to examine general 

levels of attention and the strength of first impressions. Each of these methods can 

be informative, but they are largely used for basic research purposes and are not 

necessary as part of a standard approach. 

Target audience 

A primary goal is to ensure that health warnings are easily understood among all 

smokers. To this end, it is absolutely critical that evaluation work includes 

participants with low levels of literacy and diverse socio-economic backgrounds. 

This is especially important given that, in most countries, smokers have lower levels 

of education than the general public. In order to ensure a suitable mix of 

participants, participants should be recruited from public areas with a cross-section 

of people, such as shopping areas and other public meeting places. In some cases, 

it may be necessary to specifically target and recruit participants from lower SES 

areas or occupations. Although many individuals are willing to participate in 

surveys, providing a small compensation in the form of a small gift or small amount 

of money can help to increase participation rates. 
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®' RESOURCE: How to conduct focus groups 

The International Development Research Centre has assembled an overview of 

how to conduct focus groups, as well as general guides on developing surveys, 

recruiting participants, and basics of data analysis. The book is available free of 

charge on the internet: http://www.idrc.ca/en/ev-56615-201-1-DO TOPIC.html 

There are a number of government reports that describe findings from previous 

focus groups conducted to test health warnings: www.tobaccolabels.org 

B. Pre-implementation: Concept and content testing 

Primary Objectives 

The main objective of concept and content testing are to evaluate the most 

effective health warning concepts for each theme and subject. Jurisdictions with 

both the time and resources often conduct this type of evaluation in several stages; 

initially to generate feedback on early concepts, as well as to test "final" versions 

before implementation. 

Priorities 

The main priorities are to ensure that each warning under consideration meets the 

following criteria: 

• Strong initial impact. 

• Consistency between text and picture. 

• All text is clear and easily understood. 

• Engaging and interesting text. 

• Personal relevance and emotional impact. 

• Credibility of message. 

• Overall perceptions of effectiveness. 
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Methods 

The basic principles are the same as evaluating layout and design: the process 

should be as systematic as possible, while also allowing for the possibility of broad 

feedback. Early testing of concepts and content is usually somewhat less structured. 

Often, very different concepts will be presented to participants to collect general 

feedback on which direction to pursue. However, as the content in the warnings 

becomes more defined, testing should become more systematic: the best way to 

test a specific concept is to develop similar versions of the same warning that differ 

only on one aspect of the content. 

Developing the questions and rating scales 

The main difference between layout/design and content/concept testing is the 

types of questions that will be asked. The questions should focus to a greater extent 

on how the information and content is received. Questions should be developed to 

measure immediate noticeability and impact, consistency between text and 

picture, clarity and meaning of text, interest in text, personal relevance, emotional 

impact, credibility of the information, and overall perception of effectiveness. 

It is often helpful to ask about specific components of the warnings, such as the 

picture, text message, the cohesiveness of the pictures vs. text, etc. These types of 

questions provide important feedback about how to improve specific aspects of 

the warning. A typical approach would be to begin with a general question on the 

overall effectiveness of a warning before asking separate questions about each 

main component. 

Presentation and Ratings 

Several concepts should be developed for each theme or "message". See 

examples below, where three concepts were tested for each message. 
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Set A: "Smoking causes a slow and painful death." 

Set B: "Smoke contains benzene, nitrosamines, formaldehyde, and hydrogen cyanide." 

As with testing the design and layout, there are two approaches to presenting the 

warnings to participants. The first approach is to show each set of three warnings at 

the same time, and ask participants to indicate their preference. In the example 

above, participants would be shown all three warnings from Set A simultaneously 

and asked which of the three warnings had greater immediate impact, for 

example. The second approach is to show participants each warning one at a time 

and have participants rate the warnings separately. The advantage of the second 

approach is that it allows warnings from different sets to be compared without using 

statistical analyses. This is especially important to identify whether certain themes or 

subjects are performing poorly compared to others. In other words, it tells you not 

only which concept is the best execution of a particular theme, but which themes 

are having the greatest success. 

Note that concept testing and evaluation of layout and design do not necessarily 

have to be completed in separate surveys or focus groups. In many cases, testing 

of layout and design is conducted prior to specific concept and content testing 
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only because basic decisions about text and pictures need to be determined 

before developing concepts. However, jurisdictions that wish to examine only a few 

novel layout or design features can incorporate elements of layout/design 

evaluation and concept/content evaluation in the same survey or focus group. 

Regardless, the process should be as systematic as possible with respect to the 

types of information that are varied and the types of questions that are asked. 

Summary 

Pre-testing of health warnings should be as rigorous as possible given available 

resources, but should not create any significant delays in implementation. It is 

possible to complete the entire process of development and pre-testing in several 

months if necessary, although you should allow at least 6-months for the process if 

possible. Longer periods will be helpful if time allows. 

G CASE STUDY: Using the internet to engage and evaluate 

In 2006, the Department of Health in the United Kingdom chose to develop a 

website as a way to engage the public on the issue of pictorial warnings and to 

solicit their feedback on different alternatives. Visitors to the website were asked to 

complete a number of demographic questions and to select the warnings they 

felt would be effective. Over 20,000 people completed the survey during the 3-

months the website was in operation. The results were used to inform the final 

selection of images and received considerable media attention in the process. 

C. Implementation evaluation: Monitoring & Compliance 

Primary Objectives 

The primary objective of monitoring compliance is to examine whether health 

warnings have been implemented on packages as planned. This type of 
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evaluation, often called "process" evaluation, is critical to measuring compliance 

to the regulations. 

Priorities 

The main priorities of this type of evaluation are to ensure that the warnings are 

appearing on packages as they were intended, as well as to ensure that the 

warnings begin appearing by the implementation deadline. 

Methods 

The most straightforward approach is to visit retail outlets to visually inspect 

packages. This type of approach is commonly referred to as an "environmental 

scan." Although there are formal protocols for conducting an environmental scan, 

even information approaches may be sufficient. The number of retail outlets visited 

will depend greatly on the availability of resources. While the number of retail 

outlets need not be exhaustive, a range of retail outlets in different parts of the 

country should be visited. In many cases, this requires relatively little expertise, with 

the potential to involve advocates and other public health officials if necessary. In 

addition, some regulators have visited factories of domestic tobacco 

manufacturers to ensure that packages are being printed in accordance with the 

regulations. Another approach is to encourage members of the public to report 

non-compliance, although this requires resources to publicize the phone number or 

reporting mechanism. 

Overall, implementation evaluation for health warnings is considerably less 

resource-intensive than for other policies, such as smoke-free legislation. Efforts 

should focus on the immediate post-implementation period, after which relatively 

little monitoring is typically required. 
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D. Post Implementation: Impact Evaluation 

Primary Objectives 

The primary objective of impact evaluation is to examine the potential 

effectiveness of health warnings after implementation. In general, impact 

evaluations are not used to evaluate the effectiveness of individual warnings, but 

rather the impact of the health warnings as a whole. 

Priorities 

One of the main priorities is to measure potential "wear-out" of the warnings and 

the point at which new warnings may be required. This requires measuring whether 

the health warnings have met and continue to meet their objectives. Although the 

objectives of health warning systems may differ to some extent across jurisdictions, 

common objectives include the following: 

• Increases in health knowledge and perception of risk. 

• Greater awareness of cessation services. 

• Increases in motivation to quit and cessation. 

Methods 

Population-based surveys provide the most comprehensive method for evaluating 

the impact of health warnings. Ideally, surveys should be conducted before and 

after the implementation of new warnings. These surveys should also use similar 

questions and methodology so that changes in key outcomes can be examined. 

Whereas some jurisdictions have conducted entire surveys devoted to evaluating 

the impact of health warnings, it is also possible to insert a smaller number of 

questions into on-going surveys that include other topics. Basic principles for survey 

design and analysis are provided in the IDRC "Focus Group" resource, presented 

earlier in this section, as well as the resource described below. 
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G RESOURCE: Designing impact evaluation surveys 

A detailed discussion of questions used to evaluate the impact of health warnings 

is included in a Monograph from the International Agency for Research on 

Cancer. The Monograph Chapter can be requested from: 

dhammond@uwaterloo.ca 

Questions 

The first step in developing questions to evaluate warnings is to identify potential 

outcomes of interest. Common outcomes include the following: 

• Are the health warnings being noticed and how do they compare with other 

forms of health information? 

• To what extent do smokers "process" the warnings in terms of thinking about 

and discussing warnings? 

• Do smokers believe the information in the warnings is credible? 

• Have the warnings increased levels of health knowledge and perceived risk? 

• Are smokers more likely to quit due to the health warnings? 

• Do health warnings reduce the appeal of the package? 

• What is the level of public support for health warnings? 

The resource listed above includes examples and a discussion of these and other 

survey questions. 
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@> "Can I use prevalence figures to evaluate the impact of warnings?" 

Prevalence rates from large national surveys provide the estimate of population

wide changes in smoking behaviour. However, there are several limitations to 

using prevalence data as a measure of whether health warnings have been 

effective in promoting cessation. The Canadian experience provides a good 

illustration of these limitations. In the six years since 2001, when large pictorial 

warnings were implemented in Canada, the prevalence of smoking has 

decreased by approximately 4%. This represents a substantial decrease of 

approximately one million smokers in six years-a considerable public health 

achievement. However, it would be inaccurate to suggest that the health 

warnings were responsible for all or even most of the 4% decrease in smoking. 

Indeed, over this six year period the price of cigarettes have increased, several 

mass media campaigns have been conducted, and smoke-free legislation has 

become considerably stronger in Canada. In other words, prevalence data are 

not specific to health warnings or any other single intervention. Therefore, while 

health warnings may have played an important role in reducing smoking in 

Canada, there is no way to precisely estimate the contribution. 

Other considerations 

Timing of surveys 

Several months often pass between the implementation date of new health 

warnings and the time at which they begin appearing on most packages. In 

addition, the cumulative impact of health warnings may build over time, with 

repeated exposures to the different messages. As a result, surveys that seek to 

measure the impact of warnings should wait at least 6 months after the 

implementation date. Ideally, regular surveys would be conducted to examine 

potential wear-out of the warnings in the long term, perhaps at 12 or 24-month 

intervals, if necessary. 
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Target groups 

Unlike some other aspects of evaluation, impact evaluations should include both 

smokers and non-smokers. The extent to which non-smokers notice and recall health 

warnings is a very good indication of their overall effectiveness in the general 

population. 

®> CASE STUDY: Using different sources of data to evaluate health warnings 

Concerns about health risks of smoking are among the most common and 

important reasons for quitting smoking; however, there are a number of other 

factors that also contribute to the decision to quit and whether or not a quit 

attempt is successful. Although it may be impossible to measure the precise 

number of smokers who quit as a direct result of health warnings, some jurisdictions 

have used alternative data sources to estimate the potential impact, such as 

tracking the use of cessation services. For example, the UK, the Netherlands, Brazil, 

and Australia have tracked calls to the free telephone "quitline" number that is 

displayed on packages in each country. In each case, calls to the national 

quitline have increased significantly immediately after the telephone number 

appears on packages. For example, the graph below shows the increase in calls 

to the Netherlands quitline service after the number was printed on the back of 

one of 14 package warnings, beginning in Week 19 of 2002. This type of data 

source indicates that, at the very least, the health warnings are helping to 

increase the use of effective cessation services. 
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Source: Willemsen M., Simons C, Zeeman g. Tobacco Control 2002;11: 381-2. 
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Chapter 5 Tobacco Labeling Toolkit 

IMPLEMENTATION 
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5.0 IMPLEMENTATION 

This section review several considerations leading up to the implementation stage 

of new labelling policies. 

Public consultation 

Parties should inform the public about proposals to introduce new labelling 

regulations. One option is to release information through a consultation paper, 

which can be publicized through the media. Community involvement can also be 

promoted by holding community workshops. Consultation papers and workshop 

provide an opportunity to communicate the rationale behind labelling proposals, to 

share the supporting evidence, as well as to help refined concepts. These activities 

not only provide helpful feedback on proposals, but also help to generate public 

support prior to implementation. These activities can be conducted in parallel with 

the development of new designs and preparation of the regulatory process to 

prevent unnecessary delays. 

Communications and media strategy 

The implementation of comprehensive health warnings and other labelling 

measures tend to be high profile events and Parties should expect considerable 

media interest. Those responsible for responding to media requests should be 

prepared to communicate the basic rationale for the regulations, as well as to 

respond to common complaints and arguments (see below). Timely information 

should be provided to the media as media coverage can increase the educational 

impact of new messages. Partners in civil society and non-governmental 

organizations can also play an important role in publicizing new regulations. 
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Linking with other tobacco control activities 

The introduction of new health warnings and messages represents an excellent 

opportunity to link and leverage other policy initiatives. Where resources allow, 

mass media initiatives timed to coincide with the new messages appearing on the 

market. A coordinated media campaign will reinforce warnings and messages, 

improve access to target groups, provide additional information on health warnings 

and messages and also communicate other information that increases tobacco 

users motivation and confidence in their ability to quit, such as the benefits of 

quitting, attitudes to quitting, quit advice and contact details of quit organizations. 

@ CASE STUDY: Linking health warnings with other media campaigns 

One consideration when developing the warnings is to link them with other mass 

media or education campaigns in your country. The Australian experience 

provides a very good illustration of this. One of the pictorial health warnings 

implemented in 2007 included a theme and subject 

that was featured in a very successful and well 

known television campaign that depicted the effects 

of smoking on arteries. Incorporating the 

same theme and subject in the package warnings 

provided an opportunity to capitalize upon this 

successful campaign and to provide constant 

reminders to smokers. 
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New South Wales, one of the five Australian states, also used the health warning 

messages as a basis for advertisements on the side of busses (see right), as well as 

several television spots. In both the bus and television spots, the advertisements 

helped to make the information in health warnings 

more vivid and provided a compelling narrative to 

the pictures and text. Smokers who see these 

advertisements are likely to recall them each time 

they see the related images on the pack. The print 

and television ads can be viewed at: 

http://www.cancerinstitute.erg.au/ cancer inst /ca 

mpaigns/healthwarninqs2006.html 

Quitting is 
hard 

Not quitting 
is harder 

Dealing with industry opposition & barriers 

\l'luitline 
13 7S48 

The tobacco industry has generally opposed the introduction of large pictorial 

health warnings on packages. 12 For example, as 

Alechnowicz and Chapman 13 have noted, in 1995, 

package warnings were identified by British American 

. Tob'1cco one of the key issues facing the company. 

Protecting the pack design and "neutralizing" the 

controversy over pack warning labels were among 

the priorities listed in the document. 14 The same 

document goes on to state that, "pictorial warnings, 

and those occupying a major pack face or faces 

(front and back) or a disproportionately large area of 

12 Chapman S, Carter SM. "Avoid health warnings on all tobacco products for just as long as we can": a history of 
Australian tobacco industry efforts to avoid, delay and dilute health warnings on cigarettes. Tob Control 2003; 12 Suppl 
3:lii13-22. 
13 Alechnowicz K, Chapman S. The Philippine tobacco industry: "the strongest tobacco lobby in Asia". Tob Control 
2004; 13 Suppl 2:ii7 l -8. 
14 BAT (British-American Tobacco Company). 1995. 1995 Key Area Paper: Corporate Affairs. Web Page. Available at: 
http://www.library. ucsf .edu/tobacco/batco/html/7200/7265/otherpages/ allpages.html 
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advertising space, should be restricted, as should moves to plain or generic packs. 

Every effort should be made to protect the integrity of the company's packs and trade 

marks".143 

Although tobacco manufacturers have launched legal challenges in countries such 

as Canada and the European Union, health warning legislation was upheld by the 

courts in both cases. Although legal challenges are relatively rare, Parties should be 

prepared to counter common grounds of opposition. The section below summarizes 

common industry arguments. 

Printing capacity & technology 

Tobacco manufacturers have previously argued that they lack the technology to 

print colour pictorial warnings or that the costs of altering their existing printing 

methods would be prohibitive. Although manufacturers must bear the costs of 

redesigning their printing practices, such as the costs of re-etching press cylinders or 

preparing new lithographic printing plates, the technology required to print colour 

warnings is widespread. In every case to date, the printing changes required by 

manufacturers can be addressed by providing sufficient notice to manufacturers 

between the announcement of new regulations and the implementation deadline. 

Violation of rights & trademarks 

Tobacco manufacturers have argued that large health warnings represent 

unjustified violations of their rights to freedom of expression and their trademarks. 

However, courts in Canada have ruled that large warnings were justified given the 

serious health risks from these consumer products and the consequences for public 

health. 

Infringement of Trade Agreements 

Manufacturers in the European Union argued that the labelling directive infringed 

on Article 20 of the Agreement on the Trade-related Aspects of Intellectual Property 

110 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 290 of 311 PageID #:  392



Rights ('the TRIPs Agreement') as set out in Annex 1 C of the WTO Agreement. The 

European Court of Justice dismissed this argument and upheld the law. 

Excessive and Unnecessary 

One of the most common arguments against comprehensive warnings is that they 

are "excessive" and unnecessary, given that most smokers are already aware that 

smoking is harmful. In fact, virtually all smokers-including those in the most affluent 

and highly educated societies-fail to understand the full range, likelihood, and 

severity of health effects from smoking. There is also ample evidence, presented in 

Chapter 1, that larger, more comprehensive warnings are more effective in 

communicating this health information-especially among children and others 

unable to read text warnings. In addition, as the following quote from the Quebec 

Court of Appeal indicates, the health warnings also help to provide a constant 

reminder of the health risks. 

" .. . even if all smokers and potential smokers were very well aware of the risks 
associated with tobacco use, Parliament would still be justified in insisting that 
they be reminded once again of the harmful health consequences of smoking 
each time they take a cigarette from their packs." 15 

Harassing smokers 

Tobacco manufacturers commonly portray more comprehensive health warnings 

as an example of the government attacking or harassing smokers. For example, in 

2004, former Chairman of BAT, Martin Broughton, argued: 

"Some health policymakers show signs of having been 'captured' by narrowly 
based, vociferous anti-tobacco activists, who are sometimes even funded by 
the regulators they are lobbying," said Mr Broughton, who is leaving to chair 
British Airways later this year. ''An example is the growing use of 'graphic 
image' health warnings, which threaten our intellectual property rights and 
can harass consumers - yet in fact give them no more information than print 
warnings." 16 

15 JTI-Macdonald Corp., Rothmans, Benson & Hedges Inc and Imperial Tobacco Canada Ltd. v. Attorney General of 
Canada (Quebec Court of Appeal). 2005. [196] 
16 Stevenson R. BAT chief bows out in fit of anger. The Independent; London. 22 April 2004. 
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In fact, there is evidence from a number of countries that large pictorial warnings 

are not only supported by a strong majority of non-smokers, but also by most 

smokers. Indeed, many smokers welcome more health information on their 

packages, particularly when it includes support for quitting. In addition, support for 

large pictorial warnings typically increases over time. Therefore, industry claims that 

comprehensive warnings represent government attacks on smokers are not shared 

by most smokers themselves. 
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Chapter 6 Tobacco Labeling Toolkit 

LEGISLATION 
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6.0 LEGISLATION 

This chapter provides recommendations for drafting labelling regulations, 

particularly with respect to health warnings. Packaging and labelling legislation 

should be as specific as possible to minimize the possibility of loopholes. A lack of 

specificity may be exploited by tobacco companies and thus reduce the intended 

benefits of the regulations. Note that this section does not cover all aspects of 

labelling regulations; rather it is only meant to provide guidance on key issues. 17 

Source document 

The most effective approach for health warnings and messages is to include a 

"source document" in the legislation. A "source document" is a stand alone 

document referred to in regulations (or included in the regulations, such as in a 

Schedule or Annex) that visually depicts in full colour the warning messages 

(including both text and image components) as they are to appear on packages. 

Using a source document removes the need to specify details such as the font style, 

given that they are already incorporated in the messages themselves. A number of 

jurisdictions, including Canada and the European Community have used this 

approach-examples of these source documents are available for download at: 

www.tobaccolabels.org. A source document may be in electronic form, such as 

on a CD. 

Specific considerations 

Rotation of messages 

The rotation period for "sets" of warnings (e.g. every 24-months) should be clearly 

specified in national legislation. Legislation should also specify that each health 

warning message appear in equal proportion for each stock keeping unit (each 

17 Several sections in this chapter have been drawn from a Framework Conventional Alliance briefing 
paper prepared for the Article 11 Working Group: http://www.fctc.org/index.php 

115 

Case 6:20-cv-00176   Document 1-4   Filed 04/03/20   Page 294 of 311 PageID #:  396

http://www.fctc.ora/index.php


format/size of each brand variation). Thus all warnings should appear in equal 

rotation for Marlboro 100mm 20 pack, for Marlboro 100mm 25 pack, for Marlboro 

100mm Menthol 20 pack, etc. 

Printing and Quality of Messages 

Parties should consider specifying minimum printing requirements. For example in 

the European Community Directive, picture warnings are to "be printed in four

colour/-CMYK-/ screen 133 lines per inch, as a minimum requirement." The UK and 

Belgium, for instance, have implemented this required standard. 

Legislation should also indicate that health warnings should be parallel to the top 

edge of the package surface to prevent manufacturers printing warnings at an 

angle or upside down. 

Different shaped packages & cartons 

For soft packs, depending on the design of the package and of the warning, the 

top edge of the warning should be required to be lowered sufficiently on the 

package surface so that the warning is not severed when the package is opened 

in the normal way. When some soft packs are opened, the top of the package is 

permanently removed, and a small portion of the front and back of the package 

may be removed as well (although for other soft packs, the foil folds open and shut 

at the top). If a substantive part of the health warning was removed, this would be 

of concern. If there was a border surrounding the warning (e.g. 3-4mm black 

border), and only part of the border was removed, this would be of less concern. 

Other considerations for package sizes include: 

• Cylindrical containers (such as for roll-your-own tobacco): Canada has 

requirements to ensure that the warning appears twice on cylindrical containers, 

effectively on what could be considered the "front" and "back"; Singapore 

also has specific requirements; Australia and New Zealand have specific 

requirements for cylindrical and elliptical containers; 
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• Bundles of cigars with no packaging: Canadian regulations specify that a label is 

to be placed on the bundle; 

• Individually packaged cigars: warnings should be required to be placed 

horizontally to ensure better visibility; 

• Leaf tobacco sold for consumer use (sometimes sold without packaging, and 

sometimes referred to as a "hand" of tobacco): a warning on a cardboard or 

other tag of a specified size could be attached with an elastic, string or other 

device (somewhat akin to a luggage tag affixed to a suitcase, or a price label 

for a lamp or some other products). 

• Cartons: health warnings should also be located on all sides of cartons. 

Depending on carton format/dimensions, Parties should consider requiring that a 

picture-based warning be repeated and appear several times, instead of just 

appearing once. 

Obscuring Messages 

Parties should prohibit the industry from obscuring a mandatory package message, 

such as by printing anything or affixing anything (e.g. a sticker) on the package or 

on the cellophane in a way that blocks a mandatory message. 

Exemptions 

No exemptions should be allowed to these requirements. For example, there should 

not be exemptions for small volume companies or brands. Nor should there be 

exemptions for products sold in duty-free stores. 

Tax markings 

When determining packaging and labelling requirements under Article 11, Parties 

should recall obligations related to packaging under Article 15.2 of the FCTC (illicit 

trade), including: 
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• that the origin of the product must be indicated on the package and any 

outside packaging, e.g. "Made in country X" [Article 15.2); 

• "that unit packets and packages of tobacco products for retail and wholesale 

use that are sold on its domestic market carry the statement: "Sales only allowed 

in [insert name of the country, subnational, regional or federal unit)" or carry any 

other effective marking indicating the final destination or which would assist 

authorities in determining whether the product is legally for sale on the domestic 

market" [Article 15.2[a)). 

Parties should avoid a situation where tax-related markings/stamps cover or replace 

the area devoted to warnings or other mandatory labelling information. 

Implementation period 

When implementing new or modified packaging and labelling requirements, one 

option is for Parties to ensure that there are two implementation dates: one date for 

manufacturers/importers, and a later date for wholesalers/retailers. Another option 

would be to have one implementation date that would apply to all levels, including 

manufacturers/importers, wholesalers, and retailers. At the manufacturer/importer 

level, the transition period should not be longer than one year from the date the 

regulation is finalized, although a shorter transition period, such as six months, is 

preferable. For manufacturers, there should be a ban on not only 

manufacturing/packaging products with old packages after the implementation 

date, but also a ban on distributing as well. This would prevent manufacturers from 

stockpiling product with old packaging. 

If a wholesaler/retailer has non-compliant product past the implementation date, 

that product should be able to be seized by enforcement officials. It is important to 

have a final implementation date at the wholesaler/retailer level in addition to the 

manufacturer/importer level. For example, when Australia and Canada 
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implemented picture-based warnings, there was no implementation date at the 

retailer level. 

Pre-emption 

Parties should ensure that packaging and labelling requirements do not relieve 

tobacco manufacturers and/or others from any obligations to consumers and 

others, such as to provide further health warnings other than those required by 

legislation. For example, Parties should avoid including in legislation a pre-emption 

provision indicating that manufacturers are not liable for an absence of warning 

messages beyond the messages required by legislation, or that sub-national levels 

of government may not have additional packaging and labelling requirements. 

e RESOURCE: Library of existing regulations 

Copies of labelling regulations from dozens of countries is available at: 

www.tobaccolabels.org 
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ABSTRACT 
Objective To review evidence on the impact of health 
warning messages on tobacco packages. 
Data sources Articles were identified through electronic 
databases of published articles, as well as relevant 'grey' 
literature using the following keywords: health warning, 
health message, health communication, label and 
labelling in conjunction with at least one of the following 
terms: smoking, tobacco, cigarette, product, package 
and pack. Study selection and data extraction: Relevant 
articles available prior to January 2011 were screened 
for six methodological criteria. A total of 94 original 
original articles met inclusion criteria, including 72 
quantitative studies, 16 qualitative studies, 5 studies 
with both qualitative and qualitative components, and 1 
review paper: Canada (n=35), USA (n=29) Australia 
(n=16), UK (n=13). The Netherlands (n=3l. France 
(n=3), New Zealand (n=3). Mexico (n=3), Brazil (n=2). 
Belgium (n= 1). other European countries (n= 10). 
Norway (n=1), Malaysia (n=1) and China (n=1). 
Results The evidence indicates that the impact of health 
warnings depends upon their size and design: whereas 
obscure text-only warnings appear to have little impact, 
prominent health warnings on the face of packages serve 
as a prominent source of health information for smokers 
and non-smokers. can increase health knowledge and 
perceptions of risk and can promote smoking cessation. 
The evidence also indicates that comprehensive warnings 
are effective among youth and may help to prevent 
smoking initiation. Pictorial health warnings that elicit 
strong emotional reactions are significantly more effective. 
Conclusions Health warnings on packages are among the 
most direct and prominent means of communicating with 
smokers. Larger warnings with pictures are significantly 
more effective than smaller, text-only messages. 

INTRODUCTION 
Tobacco use is responsible for one in ten global 
deaths and is the second major cause of mortality 
in the world. 1 In 2009, more than 5 million people 
died from tobacco use, more than tuberculosis, 
HIV/ AIDS and i;nalaria combined. 2 The health 
burden from tobacco reflects the wide range of 
smoking-related diseases: causal links have been 
identified for 10 types of cancer as well as 18 other 
diseases.3 Remarkably, the list of known health 
risks continues to grow, with cancers of the 
stomach and acute myeloid leukaemia among those 
most recently identified. 

Health warnings on tobacco packages have 
emerged as an important medium for communi
cating the health risks of tobacco use to consumers. 
Tobacco packages provide high reach and frequency 
of exposure-pack-a-day smokers are potentially 
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exposed to the warnings over 7000 times per 
year-as well as an opportunity to communicate 
with smokers during the act of smoking.4 5 Tobacco 
packs also serve as portable advertisements with 
high levels of exposure among non-smokers: unlike 
many other consumer products, cigarette packs are 
displayed each time the product is used and are 
often left in public view between uses.6 Tobacco 
packages are also prominent in retail outlets, where 
product displays are common and typically increase 
in prominence as other forms of tobacco marketing 
are restricted. 7 

International guidelines for cigarette health 
warnings have been established under Article 11 of 
the WHO's Framework Convention on Tobacco 
Control (FCTC)-the first international treaty 
devoted to public health.8 The FCTC requires 
rotating health warnings that cover at least 30% of 
the front and back of cigarette packages. Beyond 
these minimum requirements, the FCTC states that 
warnings 'should' cover 50% or more of a package's 
principal surfaces, and 'may' include pictures. 
'Elaborated guidelines' include additional informa
tion to help guide implementation with more 
detailed recommendations, including ?eneral design, 
position and the content of warnings. To date, more 
than 165 countries have ratified the treaty. 

At present, cigarette packages in the vast majority 
of countries carry a health warning; however, the 
position, size and general strength of these warnings 
vary considerably across jurisdictions.10 11 In 2001, 
Canada became the first country in the world to 
implement pictorial warnings and set new prece
dents in terms of the size of warnings, which covered 
50% of the principal display areas (see figure 1). More 
than 30 countries have since adopted the FCTC 
recommendation for pictorial warnings that cover at 
least half of the package. 11 New precedents continue 
to be set in terms of the size of warnings; in 
Uruguay, for example, health warnings cover 80% of 
the front and back of packages. 

Scientific literature on the impact of tobacco 
health warnings has grown in parallel with changes 
in regulatory practice. The current paper seeks to 
review evidence on the effectiveness of health 
warnings on tobacco packages. More specifically, 
the study sought to review evidence on the 
following: (1) differences between text versus 
pictorial warnings, (2) impact on youth and adults, 
(3) impact of message content and themes and (4) 
impact on cessation behaviour, including any 
potential adverse outcomes. 

METHODS 
Published articles were identified through electronic 
searches of MEDLINE (Medical Literature Analysis 
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and Retrieval System Online) and Web of Science databases. 
Electronic searches were also conducted to identify relevant 
'grey literature', including unpublished research commissioned 
by governments. Additional searches using the reference lists of 
relevant articles were also conducted. The following keywords 
were used to identify relevant articles: health warning, health 
message, health communication, label and labelling in conjunc
tion with at least one of the following terms: smoking, tobacco, 
cigarette, product, package and pack. The review was limited 
to articles that reported original research findings and were 
available for review by December 2010. Studies examining 
health warnings on advertisements (rather than packages) were 
excluded, as were studies on other aspects of packaging and 
labelling regulations, including labelling of ingredient and 
'constituent' information as well as restrictions on deceptive 
marketing practices. Due to the diversity of research methods in 
this domain, we did not restrict studies to a particular design; 
however, each of the articles were reviewed for the following 
methodological criteria: (1) clearly stated objective/research 
question, (2) clear description of sample/study population, (3) 
consistent data collection method, (4) key measures appear to be 
valid, (5) main outcomes are defined and measurable and (6) 
analysis and summary of findings are clear and appropriate. Each 
article was reviewed by two independent reviewers. A total of 
103 papers presenting empirical data were identified that met 
the general eligibility criteria. Following review of the full-text 
articles, seven were excluded on the basis of insufficient meth
odological information.The 94 original articles included in the 
review consisted of 72 quantitative studies, 16 qualitative 
studies, 5 studies with both qualitative and qualitative compo
nents, and 1 review paper. A summary of each study is available 
in online supplementary table 1. Research articles came from the 
following jurisdictions: Canada (n=35), USA (n=29) Australia 
(n=16), UK (n=13), The Netherlands (n=3), France (n=3), New 
Zealand (n=3), Mexico (n=3), Brazil (n=2), Belgium (n=l), 
other European countries (n=10), Norway (n=l), Malaysia 
(n=l) and China (n=l). Note that several articles included data 
collected in multiple countries: these articles were counted as 
a single study but recorded in multiple jurisdictions. 

RESULTS 
General awareness and prominence of health warnings 
Smokers report high levels of awareness for health warnings on 
tobacco packages.12

-
25 Data collected from a series of cohort 

studies found that more smokers reported getting information 
about the risks of smoking from cigarette packages than from 
any other source except television in a majority of countries.26 

For example, in countries with large pictorial warnings, such as 
Thailand, Australia and Uruguay, more than 85% of smokers 
cited packages as a source of health information.26 A notable 
exception is the low levels of salience for more obscure warnings 
that appear on the side of packages, such as the health warnings 
implemented in the USA in 1984.27 28 The findings suggest that 
small text warnings are associated with low levels of awareness 
and poor recall. 29 

Health warnings have also been found to be a prominent 
source of health information for non-smokers and the general 
public. 14

-
17 21 24 For example, 86% of non-smokers in Canada 

agreed in a national survey that the warnings on cigarette packs 
provide them with important health information. 15 Non
smokers also report high levels of recall for specific heal th 
messages on packs. 17 For example, more than a third of adult 
non-smokers in Australia could recall at least one specific 
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pictorial warning on cigarette packs in a 2008 survey. 24 In the 
UK, a national survey of youth conducted in 2008 found that 
approximately 60% of non-smokers could recall a specific 
warning displayed on the front of UK packs. 16 

The salience of health warnings depends upon the size and 
position of the warning message. Youth and adults are more 
likely to recall larger warnings, rate larger warnings as having 
greater impact, and often e~uate the size of the warning with 
the magnitude of the risk. 1 19 24 3o-34 For example, a recent 
experimental research study conducted in Canada found that 
increasing the size of pictorial warnings from the current size of 
50% of the principal display area to 75%, 90% and 100% 
enhanced their impact among adult smokers, youth smokers, as 
well as 'vulnerable' youth non-smokers. 19 20 A recent study 
conducted in Australia, where pictorial warnings cover 90% of 
the front and 30% of the back of packs, also found that the 
effectiveness of warnings could be improved by increasing the 
size of the warnings further. 24 

Features that distinguish the warning messages from the 
package design have also been found to increase the impact of 
health warnings. Using a box or perimeter around the outside of 
the message has been found to increase the salience and recall 
of warnings,30 while contrasting colours, such as black lettering 
on a white background, are the easiest to read and increase 
comprehension.31 35 

Impact of text warning labels on health beliefs and attitudes 
Several studies have shown that large text-based warnings are 
associated with increased perceptions of risk and health 
knowledge. 12 Cross-sectional surveys conducted in Canada 
during the 1990s found that the majority of smokers reported 
that package warning labels were an important source of health 
information and had increased their awareness of the risks of 
smoking. 15 18 21 36 An Australian study22 found that, relative to 
non-smokers, smokers demonstrated an increase in their 
knowledge of the main constituents of tobacco smoke and 
identified significantly more disease groups following the 
introduction of new Australian warning labels in 1995. 

Several studies have also evaluated the enhancement of text 
warnings in the European Union (EU). In 2003, EU warnings 
were required to be a minimum of 30% of the 'front' and 40% of 
the 'back' of packs. A series of 52 focus groups conducted in 
seven European countries in 2004 found that the enhanced text 
warnings in the EU were more noticeable than smaller warnings 
printed previously on packs, with a greater potential to help 
smokers to quit (figure 2)37 A cohort study conducted in the UK 
before and after the enhanced warnings were implemented also 
found that the salience of the warnings increased dramatically 
among UK smokers, along with the frequency of thoughts 
regarding health effects and level of health knowledge.27 These 
findings are consistent with a number of population-based 
surveys conducted after the implementation of the enhanced 
warnings in France,38 Scotland and Ireland,39 Spain40 and 
Belgium.41 Collectively, these studies indicate that smokers' 
awareness of the warnings increased following implementation 
of the new warnings and a considerable proportion of smokers 
reported measures consistent with increased perception of 
health risks as a result of more comprehensive text warnings. 

Impact of pictorial warning labels on health beliefs and attitudes 
A wide variety of research has demonstrated the effectiveness of 
using pictures and imagery in health communications.42

-
50 

These studies suggest that health warnings with pictures are 
significantly more likely to draw attention, result in greater 
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Figure 2 An example of EC/UK text-only warnings (2003). 

information processing and improve memory for the health 
message. 

Experimental research on cigarette warnings has also found 
that picture-based warnings are more likely to be rated as 
effective than text-only warnings on a range of outcomes, 
including as a deterrent for new smokers and a means to increase 
cessation among current smokers.51- 56 For example, a 2008 
study conducted in China found that smokers were significantly 
more likely to rate pictorial warnings as more effective than text 
warnings for motivatin.?; smoking cessation and for preventing 
smoking among youth. 7 

Extensive focus group testing and market research commis
sioned by government health agencies also support the effec
tiveness of pictorial health warnings on packages.30 41 53 58- 67 

This research consistently demonstrates that health warnings 
with pictures are rated by smokers and non-smokers as more 
effective than text-only warnings. For example, a set of 40 focus 
groups conducted in Canada approximately 5 years after the 
introduction of pictorial warnings concluded that: 'The picture 
was generally the first thing people looked at and related to. It 
determined the strength of the warning's emotional impact and 
noticeability. For many participants, the picture played the key 
role in understanding the message, and tended to override the 
meaning conveyed by the words in the headline.'(p 26)67 A series 
of 24 focus groups conducted in Australia approximately 2 years 
after the introduction of the pictorial warnings came to similar 
conclusions: 'Throughout the group discussions the graphic 
health warnings were invariably considered to have greater 
impact than the previous text-only health warnings... The 
graphic images have seemingly increased or reinforced awareness 
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of those consequences that were previously text only ... as well 
as, communicated new information'(pp 12-16) (figure 3).62 

Since 2001, when Canada became the first country to imple
ment pictorial health warnings on cigarette packs, a series of 
population-based surveys have compared the effectiveness of 
text versus pictorial warnings. These findings are consistent 
with both experimental studies and government-commissioned 
research: pictorial warnings are more likely to be noticed and 
read by smokers, are associated with stronger beliefs about the 
health risks of smoking, as well as increased motivation to quit 
smoking.23 26 27 51 52 5S 58-62 67-74 

Picture warnings also appear to be effective among youth. 
Approximately 6 years after their introduction, more than 90% 
of Canadian youth agreed that picture warnings on Canadian 
packages had provided them with important information about 
the health effects of smoking ci§arettes, are accurate, and made 
smoking seem less attractive. 1 Other national surveys of 
Canadian youth suggest similar levels of support and self
reported impact.18 A recent longitudinal evaluation of pictorial 
warnings among Australian school children found that students 
were more likely to read, attend to, think about, and talk about 
health warnings after the pictorial warnings were implemented 
in 2006. 71 In addition, experimental and established smokers 
were more likely to think about quitting and to forgo smoking 
a cigarette, while intention to smoke was lower among those 
students who had talked about the warning labels and had 
forgone cigarettes. 

Only three of the studies we identified failed to support the 
superiority of text over graphic warnings. An experimental 
study conducted with youth smokers in Germany compared the 
current EU text warnings with corresponding pictorial warn
ings, and failed to detect any significant differences between the 
conditions. 75 The second study examined the impact of briefly 
viewing a text versus pictorial warning on a website among 296 
non-smoking secondary-school students from Canada and the 
USA. The study found that the picture warnings were more 
effective than the text-only warning at lowering intentions to 

Figure 3 A sample pictorial health warning in Australia (2010). 
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smoke amon?. the Canadian students, but less effective among 
US students. 6 The third study examined the speed with which 
participants responded to a text statement (some of which were 
accompanied by an .image) as an outcome, and failed to note 
differences.77 However, as the authors note, measures of reaction 
time may not be an appropriate measure of the impact of 
a warning, particularly considering that emotional responses 
may increase rather than decrease reaction time. 

Health warnings and cessation behaviour 
The extent to which health warnings lead to changes in 
smoking behaviour is difficult to ascertain within the context of 
population-based data.78 However, significant proportions of 
adult and youth smokers report that large text and pictorial 
health warnings have reduced their consumption levels, 
increased their likelihood of quitting, increased their motivation 
to quit and increased the likelihood of remaining abstinent 
following a quit attempt. 15 18 21

-
27 68 69 79

-
92 For example, one

fifth of smokers in an EU-wide survey reported that health 
warnings have been effective in getting them to smoke less and 
in helping them try to quit. 17 In countries with pictorial health 
warnings, such as Canada and Australia, these numbers are 
higher: more than 40% of Canadian smokers report that the 
pictorial warnings have motivated them to quit smoking68

; in 
Australia, 57% of smokers report that the labels have made them 
think about quitting and 34% say the warnings have helped 
them to try to quit. 24 Similar findings have been observed 
among youth. For example, in 2008, almost 80% of youth 
smokers in the UK agreed that the warnings had 'put me off 
smoking'. 16 Three longitudinal studies-two with adults and 
one with youth-found an association between reading and 
thinking about health warnings and subsequent cessation 
behaviour, including a cohort study conducted with nationally 
representative samples of smokers in Canada, Australia, the UK 
and the USA.23 39 71 

Health warnings have also been associated with increased use 
of effective cessation services. Research conducted in the UK, 
The Netherlands, Australia and Brazil examined changes in 
the use of national telephone 'helplines' after the contact infor
mation was displayed within package health warnings. Each 
of these studies reported significant increases in call volumes 
following the introduction of new warnings.25 65 83

-
86 For 

example, calls to the smoking cessation helpline in The 
Netherlands increased more than 3.5 times in the 12 months 
after the helpline number was printed on the back of one of 14 
package warnings.84 In the UK, call volume increased by as much 
as 4000 calls per month after the introduction of larger text 
warnings.83 

Surveys among former smokers also suggest that health 
warnings promote long-term abstinence from smoking. In 
Australia, 62% of quitters reported in 2008 that the pictorial 
warnings had 'helped them to give up smoking,' while 75% 
reported the warnings 'had an effect on their behaviour'-a 
significant increase from the 25% who reported an effect from 
text warnings 8 years earlier.24 In addition, approximately 30% 
of former smokers in the EU reported in 2008 that health 
warnings had helped prevent them from smoking again, 17 with 
similar proportions of former smokers in Canada reporting that 
pictorial health warnings helped them to remain abstinent. 87 

A single study has examined changes in prevalence due to 
health warnings. The study concluded that the implementation 
of pictorial warnings in Canada reduced daily consumption of 
cigarettes, but had no discernable impact on prevalence.88 

However, there are serious limitations to linking changes in 
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national prevalence and health warnings in this way. First, the 
study examined prevalence rates in the 6 months following the 
implementation date of the regulation, which did not corre
spond to the date when health warnings began appearing on 
packages. Although warnings are expected to exert their impact 
over time, the pictorial warnings in Canada took many months 
to appear in retail outlets and appeared on relatively few packs 
during much of the follow-up period examined by the study. In 
fact, the prevalence of adult smoking in Canada has declined 
approximately 6% since the implementation of large pictorial 
warnings in 2001.89 However, there is no way to attribute these 
declines to the new health warnings given that health warnings 
are typically introduced against a backdrop of other tobacco 
control measures, including changes in price/taxation, mass 
media campaigns and smoke-free legislation. 

Health warnings and smoking initiation 
A few studies have attempted to directly assess the impact of 
health warnings on smoking initiation among youth using 
prevalence rates. Although youth smoking rates have declined 
dramatically in countries such as Canada after the imple
mentation of large pictorial health warnings,89 there is no reli
able way to attribute these changes specifically to the warnings 
rather than other tobacco control measures. However, popula
tion-based surveys indicate that significant proportions of youth 
non-smokers, including the most vulnerable youth populations 
in Canada, 14 19 21 the UK16 and Australia71 report that warnings 
have discouraged them from smoking. Between one-fifth and 
two-thirds of youth non-smokers indicated that the warnin~s 
had helped prevent them from taking up smoking in Canada 1 

and Australia,24 and approximately 90% of youth non-smokers 
in a national UK survey reported that the warnings 'put them 
off smoking.' 16 Longitudinal surveys in Australia also found that 
experimental and established smokers were more likely to think 
about quitting and forgo cigarettes after the implementation of 
large pictorial warnings, while the intention to smoke was lower 
amon; those students who had talked about the warning 
labels. 1 Finally, nationally representative surveys conducted in 
2008 with over 26000 respondents from 27 EU member states 
and Norway found that 3 out of 10 non-smokers in the EU 
reported that health warnings were effective in preventing them 
from smoking. 17 Levels were highest in Romania, where picto
rial warnings were implemented shortly before the survey was 
conducted, with 6 in 10 non-smokers reporting that the 
warnings have helped to prevent them from smoking. 17 

Overall, while it is not possible to quantify the impact of 
health warnings on smoking prevalence, all of the evidence 
conducted to date suggests that comprehensive health warnings 
can promote cessation behaviour and discourage initiation, and 
that larger pictorial warnings are most effective in doing so. 

Message theme and content of health warnings 
Health warnings vary considerably in their content and 'execu
tional' style. Qualitative research and pre-market focus group 
testing have evaluated the content of health warnings in several 
jurisdictions. The primary outcomes used to evaluate health 
warnings include their ability to attract attention, comprehen
sion, credibility, novelty, personal identification, and emotional 
appeai. 16 42 59 63 67 Negative emotions, such as fear, may be 
particularly important in the effectiveness of large pictorial 
warnings given the importance of emotional arousal in message 
acceptance.90 91 Negative emotional reactions to cigarette health 
warnings have been associated with increases in key outcomes 
such as intentions to quit, thinking about health risks or 
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engaging in cessation behaviour.55 62 69 92 For example, a Cana
dian study found that approximately half of smokers reported at 
least some fear, disgust or anger in response to the pictorial 
health, and levels of fear and disgust were associated with an 
increase in cessation behaviour at follow-up.69 An experimental 
study conducted in the USA found that pictorial warnings were 
associated with greater negative emotions than US style text 
warnings, and that these emotions were associated with more 
negative attitudes towards smoking.92 Other negative emotions 
such as disgust may also play a role in message acceptance for 
graphic pictorial health warnings, although this has yet to be 
explored in the context of package warnings_93

-
95 

Graphic depictions of disease appear to be the most 
reliable way to elicit negative emotional reactions to health 
warnings.st 42 54 59 61 62 64 65 67 69 74 96 For example, research 
conducted in Canada with 40 focus groups to test new health 
warning concepts concluded that: 

Participants in all groups consistently expected or wanted to be 
shocked by HWMs [Health Warning Messages], or emotionally 
affected in some way. Even if the feelings generated were 
unpleasant ones to tolerate, such as disgust, fear, sadness or worry, 
the emotional impact of a warning appeared to predict its ability to 
inform and/or motivate thoughts of quitting. HWMs which 
worked on emotions rather than on knowledge or beliefs were 
often acknowledged as effective and noticeable, and actually 
motivated thinking. When a strong emotion generated by a HWM 
was supported by factual information, that was the best 
combination possible. (p 3)67 

Studies of the pictorial warnings developed in the European 
Union also support the effectiveness of fear-arousing health 
warnings. Studies in France,64 Belgium,41 Spain,40 Bulgaria66 and 
the UK65 consistently demonstrated that warnings with 
shocking images (such as rotten teeth or throat cancer) were 
rated as most effective. Shocking images are also most likely to 
be recalled by smokers in population-based studies of warnings 
on Canadian, 15 21 Australian24 and European41 cigarette packs. 
For example, the top four warnings recalled by Australian 
smokers and nominated as most effective all depicted graphic 
health effects, including a picture of a lung cancer tumour, a sick 
baby in a hospital, a picture of mouth cancer and a gangrenous 
foot. 24 Likewise, a series of national surveys also suggest that 
Canadian smokers and non-smokers are most likely to recall 
images of rotting lungs and diseased mouths-both graphic 
depictions of disease-as well as a picture of a limp cigarette 
depicting impotence. 16 21 However, it is worth noting that at 
least one study found that recall of health warnings was lower 
for moderately or highly graphic pictorial warnings compared 
with controls and warnings with less graphic content.55 As the 
authors of this study point out, health warning recall measured 
following a single exposure during a study does not replicate 'real 
world' conditions, in which smokers are repeatedly exposed to 
warnings. 

Warnings that highlight negative aesthetic effects of smokin& 
may be particularly effective among young people.37 59 62 

These messages include those that specifically target health 
consequences of smoking such as wrinkled skin, premature 
ageing and skin discolouration, as well as warnings that feature 
an externally visible health consequences, particularly on highly 
visible areas such as the face, such as rotting teeth and cancerous 
gums. 

Warnings that depict elements of human suffering
depictions of personal experience including the social and 
emotional impact of tobacco use, or consequences for quality of 
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life-have also been found to be effective. In a study conducted 
among Mexican youth, warnings that depicted elements of 
human suffering-both to oneself and others-were rated as 
significantly more effective than warnings without elements of 
human suffering.97 In contrast, warnings that relied on symbolic 
representations, including imagery or symbols, were signifi
cantly less likely to be effective. 

The use of 'narratives1 or personal testimonials that depict 
the images and experiences of 'real1 people has been associated 
with increased emotional impact of warnings.98 For example, 
a study conducted in Mexican adults and youth found that 
adding names and ages of the individuals portrayed in health 
warnings increased the perceived effectiveness of warnings.97 

Research also suggests that factual or 'scientific1 information can 
enhance emotionally vivid warnings to maximise message 
acceptance, ;articularly when it is written in a clear, direct 
manner.59 6 99 These findings underscore the importance of 
credibility or 'believability 1 with regards to message acceptance: 
warnings that appear to be 'staijed1 or 'fake1 undermine a message 
and lead to message rejection.9 

Evidence on the impact of positive health warning messages is 
mixed. Focus groups have consistently reported a desire among 
smokers for more positive health warning messages, ,garticulari 
among smokers actively contemplating quitting. 7 58 59 3 

However, positive-themed cessation messages are typically rated 
as having lower impact than fear-appeals or 'graphic1 health 
warnings, and are less likely to be recalled in population-based 
surveys.37 58 59 Experimental studies of positive messages are 
generally consistent with evidence from focus groups. For 
example, 'gain-framed1 messages on packs, which focus on the 
benefits of quitting, were rated by youth as significantly less likely 
to reduce tobacco consumption and encourage quitting compared 
with 'loss-framed1 messages. 100 Despite the lack of evidence 
supporting the effectiveness of general messages of support, 
smokers consistently endorse the inclusion of detailed informa
tion on the benefits of quitting, as well as concrete information on 
forms of cessation assistance and tips for quitting.24 67 99 

Finally, focus groups have yielded mixed findings on the 
impact of addiction-focused messages. Many smokers view these 
types of messages as 'old1 information and several noted that they 
contribute to a sense of fatalism. 62 Warnings on addiction may 
also meet with some resistance from youth and young adults, 
many of whom do not perceive themselves to be addicted.67 

Potential adverse outcomes from health warnings 
Graphic, fear-arousing warnings have been criticised on the 
grounds that they may arouse 'excessive1 levels of fear among 
smokers, leading to defensive reactions such as rejection of the 
message, avoidance of the warnings or even increases in smoking 
as an act of defiance. 101

-
106 One study conducted among US 

youth reported an association between increased smoking and 
increased knowledge of health warnings-a finding characterised 
by the authors as 'paradoxical1 and evidence that US health 
warnings were ineffective. 107 However, because exposure to 
health warnings is 'tied1 to exposure of cigarette packs, one 
might expect such an association during the period of smoking 
initiation among youth: as the intensity of smoking behaviour 
increases, so also does the familiarity with packages. Without 
a comparison group, the authors had no way of knowing 
whether the increases in smoking behaviour were greater, less or 
no different than would have been the case if no warnings or 
more comprehensive warnings had been implemented. 

In contrast to the findings of this study, no significant adverse 
outcomes have been noted in the other quantitative or 
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qualitative studies included in this review. Population-based 
surveys have recorded significant avoidant behaviours among 
smokers, in terms of efforts to hide the warnings using a case or 
trying to avoid a particular warning at the point-of-sale; 
however, in the same studies, smokers who reported avoidance 
behaviour were just as likely as others to subsequently attempt 
to quit smoking and report benefits from health warnings.39 

In the context of the warning labels, avoidance behaviour might 
be more reasonably interpreted as a measure of effectiveness: 
if the warnings were ineffective in communicating the threat
ening consequences of smoking there would be no reason to 
avoid them. 

One possible reason for the lack of adverse outcomes is that 
large pictorial warnings with shocking pictures are typically 
accompanied by supportive messages designed to increase self
efficacy for quitting smoking, as well as concrete information on 
quitting, such as a telephone helpline number. Health commu
nication theories, such as the Extended Parallel Process Model, 
predict that messages that combine threatening information 
with information that increase self-efficacy for behaviour change 
are most likely to result in positive behaviour change. 105 

Effectiveness of health warnings among subpopulations 
Levels of perceived effectiveness have been found to be lower 
among dependent and more 'committed' smokers.37 However, 
an EU survey found that younger respondents, less-educated 
respondents and 'manual' workers across all groups were slightly 
more likely to perceive health warnings as effective.17 SES 
differences are likely to be most pronounced for text-only health 
warnings. Text-based warnings require adequate literacy skills 
and the literacy level of warnings in many countries is 
advanced. 108 109 This is particularly important considering that, 
in most countries, smokers report lower levels of education than 
the general public. Picture-based warnings may be particularly 
important in communicatin~ health information to populations 
with lower literacy rates. 10 110 Preliminary evidence suggests 
that countries with pictorial warnings demonstrate fewer 
disparities in health knowledge across educational levels_ll 1 

Wear-out' and impact of health warnings over time 
Health warnings that are new or periodically updated are likely 
to have greater impact than 'older' warnings, even in the absence 
of changes in size and position. Canadian research monitored 
the effectiveness of the pictorial warnings among nationally 
representative samples over 12 waves of data collection and 
indicated that health warnings have their greatest impact 
shortly after implementation and decline in effectiveness over 
time.15 This is consistent with national surve~ data from other 
countries, including the UK and Australia.22 9 68 In particular, 
youth commonly report on the stale or ineffective nature of 
'old' warnin{'.s that remain unchanged for more than several 
years. 18 58 1 5 This is consistent with the basic principles of 
advertising and health communications, which suggest that the 
salience of a communication is greatest upon initial exposure 
and erodes thereafter. 113 114 Although all warnings are subject 
to 'wear-out' over time, recent research su~ests that larger 
pictorial warnings sustain their effects longer. 

Health warnings and brand appeal 
Prominent health warnings that cover a significant proportion of 
the package-particularly pictorial warnings-have the poten
tial to undermine a brand's appeal and the impact of package 
displays at retail outlets.21 25 37 54 56 64 115 116 For example, 88% 
of youth smokers in Canada and 90% of 'potential smokers' 
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reported that picture-based health warnings make smoking seem 
less attractive. One recent study found that including graphic 
pictures compared with text warnings lowered the appeal of 
non-combustible products, nicotine lozenges and cigarettes with 
modified designs. 12 

Impact of 'standardised' or 'plain' packaging on health warnings 
Three studies have examined the impact of removing the colour 
and brand imagery from packs on the effectiveness of health 
warnings. When shown health warnings on 'plain' white pack
ages with a standard colour and font size, youth in Canada117 

and New Zealand118 were significantly more likely to recall 
specific health warnings on packs. A survey in Ontario, Canada 
also found that more than half of school children rated health 
warnings on plain white packs as 'easier to see' and 'more 
serious' compared with warnings on regular branded packs, with 
improved recall among smokers.33 

Credibility and public support for health warnings 
Research indicates that both adult and youth smokers 
report graphic warnings to be a credible source of 
information. 14

-
16 18 21 24 119 120 For example, 6 years after the 

implementation of pictorial warnings in Canada, 86% of adult 
smokers and 92% of youth smokers agreed that the warnings 
were accurate. 15 21 Similarly, more than 90% of Australian 
smokers reported that large pictorial health warnings were 
'believable', a slight increase from the levels reported in 2000 
when text warnings appeared on Australian packages.24 

Several studies also report high levels of public support for 
graphic pictorial warnings.69 121 In Brazil, a national survey 
indicated that 76% of those interviewed approved of the 
measure, including 73% of smokers.25 Two years after the 
introduction of large pictorial warnings in Uruguay, only 8% of 
adult smokers reported they would prefer less health informa
tion to appear on packages, whereas 62% reported they would 
like more health information on packages. 26 Similar levels of 
popular support have been observed following the introduction 
of pictorial warnings in Canada and Thailand.23 26 In Australia, 
the vast majority (85%) of Australians considered it 'very' or 
'quite important' that the government has health warnings on 
packs after the introduction of ~ictorial health warnings, 
including a majority of smokers. 4 A significantly greater 
proportion of smokers and recent quitters rated health warnings 
as important compared with a similar survey conducted in 2000 
when text warnings appeared on Australian packages.12 Finally, 
surveys conducted in EU member states in 2008 found that 
more than half of EU citizens supported the effectiveness of 
adding a picture to text-only health warnings, while more than 
87% of respondents in a nationally representative survey in 
Russia agreed that graphic warnings should be mandated on 
packages, including 80% of smokers.17 74 Similar levels of 
support have been recorded among youth.74 For example, in 
Canada more than 90% of youth agreed that picture warnings 
on Canadian packages have provided them with important 
information about the health effects of smoking cigarettes.21 

Health warnings on 'non-cigarette' tobacco products 
Labelling requirements for manufactured cigarettes are more 
advanced than for other tobacco products. In many jurisdictions, 
tobacco products such as cigars and smokeless products are 
subject to different regulations and often carry a different set of 
health warnings or no warning at all. The research literature on 
the effectiveness of health warnings on non-cigarette warnings 
is sparse. To our knowledge, only two published studies exist. 
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One study found that small text warnings are likely to have 
little impact on recall and intentions to use smokeless tobacco 
among US youth. 115 The second study was conducted among 
young adult cigarette smokers in Canada and found that 
pictorial health warnings increased the perceived risks of 
smokeless yroducts and lowered intentions to try smokeless 
products. 12 There is also a need for research to examine issues 
such as unconventional packaging sizes, which are more 
common for non-cigarette products. In addition, in many 
jurisdictions tobacco products are sold without any manufac
tured packaging. This practice will inevitably reduce the impact 
of comprehensive labelling policies. Finally, alternative tobacco 
products may require unique message content to reflect differ
ences in health effects and patterns of use. 123 124 Given the lack 
of information in this area, research on health warnings for 
'alternative' tobacco products should be regarded as a priority for 
future work. 

DISCUSSION 
Health warnings on cigarette packages have a broad population 
reach and represent a direct means of communicating the risks 
of smoking. For example, 3 out of 10 participants in an EU-wide 
survey-equivalent to more than 160 million individuals
recently reported that health warnings on tobacco packs are 
effective in informing them about the health effects of 
tobacco. 17 

The evidence also suggests that health warnings can promote 
smoking cessation and discourage youth uptake. Considerable 
proportions of smokers report that warning labels increase their 
motivation to quit and help them to sustain abstinence after 
quitting, and the use of effective cessation services increases 
after new health warnings have been implemented (figure 4). 
However, the impact of health warning labels depends upon 
their design: obscure text-only warnings appear to have little 

Figure 4 An example of supportive, cessation-oriented messages in 
the UK (2010). 
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impact, in contrast to larger pictorial warnings on the front and 
back of packages in other jurisdictions. Pictorial warnings that 
include vivid fear-arousing depictions of health effects appear to 
be particularly effective among smokers and non-smokers. This 
finding is consistent with research evaluating anti-tobacco tele
vision ads, which indicates that messages with 'visceral negative' 
themes had the strongest and most consistent effects on 
appraisal, recall and level of engagement_l25 126 Preliminary 
evidence also suggests that the use of narratives or 'personal 
testimonials', such as a first-person account of the health effects 
of smokiqg, may be an effective theme for warnings. This is 
consistent with the health communication literature, which 
suggests that narrative evidence may be less affected by 
'defensive' reactions, perhags due to greater credibility and 
levels of engagement. 127 28 Narrative evidence may also 
help individuals imagine health consequences, which may be 
particularly important for negative or loss-framed messages. 129 

Fear-arousing information and graphic images should also be 
integrated with efficacy information on the benefits of quitting 
and concrete information on ways to quit. Inclusion of 
concrete quitting information is strongly supported by smokers 
and has been shown to increase the use of these services 
dramatically. 

Although the research literature unequivocally demonstrates 
the impact of comprehensive health warnings, the evidence also 
highlights the importance of contextual factors. Levels of 
effectiveness differ across countries, even for very similar health 
warnings. Indeed, the same text warnings have been imple
mented in virtually all EU member states since 2003; yet, 
smokers and non-smokers in different countries report different 
levels of effectiveness. Social norms surrounding tobacco use, as 
well as the strength of other tobacco control measures, likely 
mediate the impact of warnings. Individual-level differences, 
such as level of dependence, pre-existing health beliefs, and 
personal experience with the health effects of smoking may also 
mediate the impact of health warnings. In addition, not all 
messages resonate equally well with all individuals or target 
groups. 130 Regulations that require a larger number of warnings 
to rotate on packages, such as the 16 warnings required under 
Canadian regulations implemented in 2001, allow for greater 
targeting of subgroups. Nevertheless, many messages have been 
found to have broad appeal and the messages found to be most 
effective among adults are tftcally rated equally well among 
youth and young adults. 15 18 62 67 While this evidence does not 
argue against the potential benefit of targeting subgroups of 
smokers, it does suggest that warnings do not necessarily have 
to be youth or adult focused to have impact. 

Evidence of the benefit of using pictures and the importance 
of location and other design elements is consistent with 
evidence from other domains such as hazardous chemicals,50 131 

nutritional labelling132 133 and alcohol labelling. 134 135 However, 
the research literature indicates greater levels of impact for 
cigarette health warnings compared with warnings on food and 
alcohol products. This is likely due to differences in the design of 
warnings: cigarette health warnings in many jurisdictions are 
considerably more prominent than food and alcohol warnings in 
terms of their size, position on packages and the use of pictures. 
Indeed, evidence on the impact of obscure text-only warnings 
on cigarette packages is similar to the level of effectiveness 
associated with alcohol warning labels, for example. 

Future research on tobacco health warnings should consider 
effective types of message content for pictorial warnings to 
a greater extent. There is a particular need to evaluate different 
themes or 'executional styles', including the potential impact of 
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testimonials and personal narratives, as well as messages on the 
broader consequences of tobacco use, including the financial cost 
of smoking. It is also unclear whether the impact of messages 
varies across different cultures and geographical regions, partic
ularly in low- and middle-income countries. Many low- and 
middle-income countries have implemented images designed for 
warnings in Canada and Australia. It is critical to ensure that 
these messages are culturally appropriate and are effective in 
much different cultural and social environments. Additional 
research is also required on implementation issues, including the 
ideal rotation period for 'revising' health warnings, as well as the 
extent to which regulations can be applied to tobacco packages 
with unorthodox shapes. Finally, research should examine other 
ways to increase the effectiveness of health warnings, such as 
the use of 'plain' or 'standardised' packaging, as well as novel 
uses of the pack, such as the use of inserts or 'onserts' attached 
to the outside of packs, which are commonly used by the 
industry for promotional purposes. 11 

Limitations 
The research included in this review consists of a wide range of 
study designs conducted in diverse cultural and geographic 
settings. As a consequence, there are constraints on subjecting 
this evidence to systematic inclusion criteria based on method
ology. For example, focus groups and pre-market testing 
conducted on behalf of governments constitute a large and 
important source of evidence on the impact of cigarette health 
warnings; yet, qualitative studies present challenges to system
atic reviews, particularly when placed alongside experimental 
and population-based research. However, we believe that the 
heterogeneous nature of the research literature is an asset rather 
than a limitation of this evidence base, particularly considering 
the consistent findings across methodologies. Another limitation 
of the current review is that, despite the relatively broad inclu
sion criteria, relevant studies may have been missed, particularly 
studies from low- and middle-income countries that may not be 
widely disseminated in English. 

Summary 
In many ways, health warnings on tobacco packages are an ideal 
population-level intervention: they have broad reach, they cost 
little to implement and are sustainable over time. Indeed, the 
WHO recently identified comprehensive health warnings on 
packages among the six key measures required to address the 
global tobacco epidemic.2 Research to date highlights the 
importance of packaging as a medium for communicating with 
smokers and provides strong support for two key precedents set 
within the last decade: the use of pictures and the increasing size 
of warnings on the pack. The next generation of labelling poli
cies and research is likely to focus on message content to 
a greater extent. To date, content has been relatively 'static': 
stand-alone messages focused primarily on health effects. 
However, more sophisticated message campaigns are possible, 
including greater linkages across individual messages, building 
narratives over time, and using packages to link smokers with 
cessation services. Countries such as Australia have taken the 
first step towards integrating health warnings with mass media 
campaigns. As these regulatory developments unfold, research 
must keep pace to ensure that the evidence base evolves in 
parallel with regulatory practice. 
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Abstract 
Background The introduction of tobacco plain packaging leg
islation in Australia meant that all tobacco products were to be 
sold in plain dark-brown packaging with 75 % front-of-pack 
graphic health warnings and standardised font type and size 
for brand name and product variant. The change in the size 
and prominence of the warnings has been proposed as a rea
son for behaviour change in smokers in terms of increased 
intentions to quit and quit attempts. 
Purpose The current research examined attitudes and beliefs 
of cigarette smokers toward the increased size and prominence 
of the warnings and effects on their behaviour. 
Method Participants (N= 160) completed open-ended re
sponses to questions on beliefs, attitudes and responses to 
plain packaging. Responses were subjected to inductive the
matic content analysis for key themes. 
Results Four themes emerged from the analysis: emotional 
response to packaging, scepticism of health warnings, 
warnings and cessation behaviour, and avoidant coping 
behaviours. Participants reported increased negative emotion
al responses to the packaging and made specific reference to 
the graphic health warnings. Some participants attempted to 
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discredit the messages. Others reported increased intentions to 
quit or quitting attempts. There were pervasive reports of 
avoidant responses including covering or hiding the warnings. 
Conclusion Consistent with theories of illness perceptions 
and coping, current findings indicate that the larger, prominent 
graphic health warnings on plain-packaged tobacco products 
had pervasive effects on threat perceptions and subsequent 
behavioural responses. While some of the reported responses 
were adaptive (e.g. attempts to quit), others were maladaptive 
(e.g. avoiding the warnings). 

Keywords Tobacco plain packaging • Smoking cessation • 
Graphic health warnings • Affective responses • Coping 
responses 

Introduction 

The introduction of tobacco plain packaging in Australia is a 
public health policy aimed at reducing smoking incidence and 
uptake. The legislation introduced in September 2012 meant 
that all tobacco products were to be sold in plain dark-brown 
packaging with 75 % front-of-pack graphic health warnings 
and standardised font type and size for brand name and prod
uct variant. The purpose of the policy was to reduce brand 
loyalty and prevent the impact of package-related marketing 
of tobacco products. The policy was informed by experimen
tal evidence and naturalistic studies demonstrating reduced 
desire to smoke among smokers [1-3]. Recent evidence has 
suggested that the implementation of the policy has resulted in 
smokers reporting increased thoughts about quitting, rating 
quitting as a higher priority, and rating cigarettes as less satis
fying and poorer in quality [4]. 

An additional effect of plain packaging legislation is the 
increased size and prominence of graphic health warnings on 
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tobacco products. There is considerable evidence that graphic 
health warnings are effective in evoking increased fear re
sponses and intentions to quit smoking [5-7]. It is expected 
that the increased prominence of the warnings under plain 
packaging legislation will also have long-term effects in further 
increasing quitting attempts and reducing smoking rates [8]. 

The mechanism by which the graphic health warnings on 
plain packaging exert their effects is likely through a coping 
response to reduce the impact of health-threatening messages. 
A number of theories attempt to explain the link between 
threatening health messages and subsequent behavioural re
sponses [9]. Prominent among these theories is the common 
sense model of illness perceptions [ 10]. The model proposes 
that individuals form cognitive and emotional lay representa
tions of illnesses, conditions and other potential health threats 
from various sources of information including symptomatic 
( if present), expert, cultural and lay sources. If the representa
tions present a threat to health, they will likely be motivated to 
search for, or initiate, a response to cope with the threat, often 
through arousal and dissonance processes. 

Coping responses to health threats are likely to be varied 
and determined by accessibility, self-efficacy, response effica
cy and relative cost of the response [9, 11, 12]. Applied to 
smoking, responses may be behavioural such as making a quit 
attempt, which is considered adaptive from an illness manage
ment perspective and, if the treatment is effective, will reduce 
perceived threat by changing illness status. Coping responses 
may also involve other means to reduce the threat including 
avoidance or denial. These responses may allay the perceived 
threat through adjustment or modification of the content of an 
individual's representation of the illness but are considered 
maladaptive because they will not affect the aetiology of the 
illness [13]. Research has demonstrated that health warning 
messages on tobacco products are effective in evoking in
creased fear responses and increased intentions to quit [5]. 
However, an adaptive behavioural response such as quitting 
smoking is only likely if the health threat is sufficiently threat
ening to evoke a fear response, and a behavioural response is 
perceived by individuals to be effective in negating the harm 
(response efficacy) and that they have the capability to enact 
the response (self-efficacy) [9]. In cases of low efficacy, a 
behavioural response may be less likely and the individual 
may search for an alternative response to reduce the threat, 
and accompanying feelings of fear, that they perceive to be 
effective and for which they have higher self-efficacy by com
parison [14 ]. These might take the form ofavoidant responses. 

Drawing from this research, we present data examining 
smokers' beliefs, attitudes and responses to the introduction 
of plain packaging legislation in Australia. The present study 
focuses on smokers' perceptions of the increased size and 
prominence of the threatening health warnings on cigarette 
packs and their concomitant responses. Drawing from the 
common sense model [IO] and theories of health-threatening 
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communication [15, 16], we aimed to address the following 
questions: Do smokers report elevated levels of threat as a 
result of the increased size and prominence of the packaging? 
Do individuals report adaptive (e.g. increased quit attempts) or 
maladaptive (e.g. avoidance) coping responses to manage the 
increased threat? This is one of the first studies to examine 
smokers' beliefs with respect to the health warnings after the 
introduction of plain packaging and the kinds of responses the 
changes have made in attitudes to, and experiences, of 
smoking. The data may provide an indication as to whether 
the increased prominence of the threatening messages is likely 
to be effective in changing the behaviour of smokers such as 
increasing attempts to quit. 

Method 

Design and Measures 

The current research reports the findings of the qualitative arm 
of a larger study examining smokers' beliefs, attitudes and 
responses to plain packaging. The study adopted a cross
sectional online survey design with participants completing a 
series of open-ended questions at the time of introduction of 
plain packaging legislation in Australia. Participants were 
asked four key open-ended questions to explore their re
sponses to plain packaging. The questions aimed to capture 
smokers' attitudes and beliefs towards the legislation and its 
perceived effectiveness, the effects of the introduction of plain 
packaging on smoking behaviour, and people's responses to 
the plain packaging itself The four questions were as follows: 
"What do you think of the Australian government initiative to 
introduce plain packaging of cigarettes?"; "How has plain 
packaging affected your smoking behaviour over the past 
few months, if at all?"; "Have you taken any steps to limit 
the impact of plain packaging on your smoking?"; and "Have 
there been any other unforeseen or unexpected effects of plain 
packaging on your smoking behaviour?" In addition, partici
pants completed a brief demographic questionnaire asking 
them to report their gender, date of birth, the age when the 
first smoked, the number of cigarettes they smoked per day on 
average, and the number of times they had attempted to quit 
measured on a five-point Likert-type scale ranging from 
"once" (l) to "many times" (5). 

Participants 

Participants were recruited by searching the directory of com
panies within the metropolitan area of Perth, Western Australia 
and extending an e-mail invitation to employees to participate 
through the company management. Company directors were 
contacted and asked to distribute e-mails to staff inviting those 
eligible to be involved in the study. Participants were eligible 
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for the study if they were current daily smokers and were re
siding in Australia at least 6 months prior to the introduction of 
the plain packaging legislation. Current Australian smokers 
were recruited through invitations using social networks, media 
and other online forums (e.g. Facebook, Reddit). Participation 
was incentivised through offering an entry into the prize draw 
to win department store vouchers. Participants (N= 165) pro
vided responses to the questions, and summary statistics of 
participants' demographic information are presented in 
Table 1. Five participants failed to provide any qualitative data 
leaving a final sample of 160. The sample was predominantly 
women (63 %), of Australian nationality (79.4 %), with an 
average age of 33.43 years (SD= l l.87). The average age par
ticipants first smoked was 15.59 years (SD=4.20). Participants 
reported smoking an average of 1 l.42 (SD=9.01) cigarettes per 
day; of those who had made attempts to quit, 75.63 % reported 
having made more than one attempt. 

Procedure 

This study was approved by the Curtin University Human 
Research Ethics Committee. Participants were sent a link to a 
web page to the survey detailing the study's purpose. 
Participants were then directed to a page presenting a consent 
form with details of participant requirements. Participants were 
then asked to respond in full to the four open-ended questions. 
For each question, participants were prompted to type open 
responses in a free-response text box alongside the question 
and then select a save and exit button. Alongside the questions, 
participants were also shown four examples of the plain pack
aging with the front-of-pack graphic health warnings. 
Specifically, the warning messages were (a) "smoking causes 
blindness" with close-up picture of an eye under examination; 
(b) "don't let others breathe your smoke" with a picture of young 
child; ( c) "smoking causes peripheral vascular disease" with a 
picture of gangrenous foot; and ( d) "smoking causes throat can
cer" with a picture of a throat cancer tracheostomy. Data were 
collected between November 2012 and January 2013. 

Table 1 Sample characteristics 

Outcome 

Age 

Number of cigarettes 
smoked per day 

Age when first smoked 

Number of years smoking 

Number of quit attempts 
(1 =once; 5=many 
attempts) 

Total sample Men (n=61) 
(n= 165) 

33.63 (11.79) 32.46(11.35) 

11.28 (8.95) 11.51 (9.90) 

15.46 (4.36) 15.46 (4.86) 

15.82 (12.84) 14.67 (13.33) 

2.71 (1.28) 2.69 (1.34) 

Figures in parentheses are standard deviations 
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Women 
(n=J04) 

34.32 (12.06) 

11.14 (8.39) 

15.46 (4.07) 

16.48 (12.57) 

2.73 (1.25) 

Int.J. Behav. Med. (2016) 23:94-101 

Data Analysis 

Data were analysed using inductive thematic content analysis 
to identify emergent themes from participants' responses [17] 
and method we have used extensively in our previous studies 
[18-20]. Participants' responses to the open-ended questions 
on plain packaging were collated in a computer spreadsheet 
and subjected to multiple readings to generate themes. Five 
steps were involved in the analytic process. The first step 
involved immersion. During the immersion process, the tran
scripts were read carefully several times by the lead author, 
who has considerable experience with qualitative data analy
sis, to identify participants' meanings and experiences. The 
second step involved attaching codes to salient text segments. 
The initial coding was systematically conducted on the entire 
data set by the lead author. The third step involved the identi
fication of themes at a broader level and examining whether 
codes may be combined to form an overarching theme. 
During these processes, inductive analysis was used to iden
tify themes that emerge directly from the data linked to atti
tudes towards, and experiences of, plain packaging. Quotes 
representative of the themes from the inductive coding were 
then combined or assigned to an overarching theme. An over
arching theme is a common thread that runs through the data. 
The fourth step involved checking that the themes work in 
relation to the coded data and across the data set [21]. This 
was achieved by reading all the collated data for each theme 
and considering whether these appear to form a coherent 
structure. If the fit was not satisfactory, a decision was made 
as to whether the theme label required revision or whether the 
coded data fit elsewhere or represented an exception to the 
data. Once the researcher was satisfied that there was a good 
fit between theme labels and the data contained within them, 
the overarching themes that address the research questions 
were established. In contrast to the deductive approach, where 
predetermined themes are used to organise quotes, the induc
tive approach permitted themes to emerge from the quotes 
without preconceived determination or researcher-based ex
pectation. Although there is an attempt to be "open" to the 
data in terms of themes that may emerge, it is recognised that 
themes identified are not done so through a "tabula rasa" [ 17, 
22]. It is, therefore, acknowledged that the interpretation of 
data will be influenced by the researcher's prior knowledge 
but, at the same time, there is an attempt to be open to new 
findings that may not corresponds with existing theories. 

Results 

Four main themes emerged from the inductive analysis: emo
tional response to packaging, scepticism of health warnings, 
warnings and cessation behaviour, and avoidant coping 
behaviours. Details of the emergent themes follow with 
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quotes that illustrate the themes. Quotes are attributed to par
ticipants by gender (W =woman; M =man), age and numberof 
cigarettes smoked per day (CPD). 

Emotional Response to Packaging and Smoking 

Many of the smokers reported that the plain packaging caused 
negative emotional reactions including feelings of shame: "It 
hasn't affected the amount I smoke but has increased my feel
ings of shame around being a smoker" (W, 28, 6CPD). One 
participant summarised well the general view expressed 
across participants towards plain packaging: "Plain packaging 
has not affected the number of cigarettes I smoke per day ... we 
are all aware of the health outcomes associated with smoking 
and yet we continue to smoke ... smoking is an addiction ... 
rather than chastising smokers I think understanding why they 
are addicted needs to be considered. Strategies that address the 
underlying reasons for smoking may succeed where dire 
warnings and plain packaging have failed" (W, 57, 23 CPD). 
An addiction discourse is used here to explain smoking 
behaviour and reasons for the perceived failure of health 
warnings and plain packaging on smokers. 

Initial negative emotional reactions to the increased prom
inence of the health warnings were raised by several partici
pants: "At first the packaging was really confronting and made 
me feel terrible but now I'm becoming used to it" (W, 29, 
14CPD). It seems that some smokers had become familiar 
with the packaging over a short space of time and were less 
affected by the graphic health warnings: "Initially I was 
confronted with gross imagery that made me think about the 
consequences of smoking. But you soon become desensitised 
to the images very quickly and now I don't notice them" (W, 
25, 4CPD). 

Scepticism of Health Warnings 

Despite the confrontational images on the packs, participants 
seem to be somewhat doubtful and critical of the health effects 
these packages promote: "How do we know the pictures are 
actually smoking related. You can get lung cancer from asbes
tos; gangrene is more often associated with diabetes" (M, 47, 
11 CPD) and "The health warnings are almost too gruesome 
that I find it hard to believe that it would happen to me" (M, 
28, 14 CPD). Another participant doubted the magnitude of 
the damaging health effects of smoking: "(The government] 
will show the worst of the worst to try and scare us" (M, 21, 
14CPD). Participants raised doubts regarding the legitimacy 
of health warnings displayed on packs. Similar findings were 
reported by McCool et al. (23] who found that participants 
questioned the authenticity of the graphic warning labels and 

many perceived the images to show "the worst case scenario 
because ... 'of course no-one's going to let their foot get that 
bad'" (p. 1271). It would appear that the perceived 
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exaggeration of health warnings on plain packaging lead 
smokers to question the credibility of the messages. 

Some appeared to find the health warnings largely irrele
vant with respect to their own personal risk of dying prema
turely from a smoking-related disease: "I don't desire to quit 
as I really enjoy smoking. I'm medically fit and have no health 

concerns" (W, 38, 20 CPD) and "I do not feel that the health 
risks are terribly high compared to a pack-a-day smoker .. .I 
view it as generally low risk and high pleasure" (W, 21, 1 
CPD). For other participants, the health effects depicted on 
the packets would only serve as effective deterrents if they 
had vicariously experienced it for themselves: "(If I saw) 
someone close to me gets ill due to smoking" (W, 30, 
15CPD). Others poked fun at the message that they perceived 
to be exaggerated and melodramatic: "Its become a joke 
around here with the shopkeeper as you see what disease they 
give you" (W, 29, 41CPD) and some reported an increase in 
smoking as an act of defiance: "It hasn't affected my behav
iour at all. Ifanything I've smoked more than I did before" (W, 
19, 8 CPD) and "Nope I've smoked a bit more ... [the packets 
are] the same now with the added your feet will rot and fall off 
and you'll die. You'll die horribly!" (M, 36, 20CPD). The 
plain packaging appeared to provoke resistance in these 
smokers and there was a tendency to trivialise and satirise 
"serious" issues related to health and illness. 

Warnings and Cessation Behaviour 

A minority of participants reported increased intentions to quit 
or had reduced smoking behaviour in responses to the pack
aging: "It has made me feel that I should try to quit" (W, 53, 
I 8CPD); "I don't find the packaging appealing and it brings 
me to think more of giving up smoking" (W, 46, l2CPD). 
Participants who did report quitting attributed it to the health 
warnings: "I quit smoking because the packets literally made 
me feel sick" (M, 22, 8CPD). 

Avoidant Coping Behaviours 

A consistent emergent theme was the adoption of coping be
haviours to avoid the health warnings. Most participants' 
found the greater prominence of the health warnings on the 
plain packaging disturbing and fear-arousing. The main cop
ing behaviour reported to manage these affective reactions 
was to hide the packages or conceal the images: "90 % of 
the people I know put electrical tape over the warnings and 
then draw pretty pictures on their pack" (M, 21, 14CPD). A 
common strategy was to buy a cigarette case and transfer the 
cigarettes into that: "Many smokers I know have bought cig
arette cases to cover up the horrible picture" (W, 57, 23CPD). 
Others reported re-using and transferring cigarettes into packs 
that don't have the plain packaging: "I have kept packets of 

tobacco from Europe that don't have plain packaging- re-use 
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them" (M, 47, l ICPD) and; "I have kept two old packets 
which I refill. It's like having to hide" (W, 48, 12CPD). 
Smokers in the current study reported feelings of guilt, shame, 
or embarrassment in response to the graphic health warnings. 
Previous research has suggested that plain packaging also ap
peared to encourage cessation-related behaviour, with a num
ber of participants mentioning forgoing cigarettes, stubbing 
them out earlier, or thinking about quitting when smoking 
cigarettes from plain packs [24, 25]. However, such cessation 
related thoughts and behaviour were not evident in the present 
study. For some participants, initial reactions and strategies 
subsided after a while: "At first I would try to change the 
packaging but now it doesn't bother me" (W, 24, 6CPD). 
Other smokers reported keeping their cigarette packets out 
of sight: "I'm more careful about keeping them hidden in 
my bag out of sight" (W, 28, 6CPD) and "I do hide them in 
my handbag because some of the pictures freak my kids out" 
(W, 40, 15CPD) to avoid unwelcome attention from others. 

Discussion 

The present study aimed to provide in-depth insight on ciga
rette smokers' beliefs and attitudes towards, and responses to, 
the increased size and prominence of graphic health warnings 
as a consequence of the introduction of plain packaging leg
islation in Australia. Our purpose was to explore whether the 
warnings would evoke an increased emotional response and 
perceived threat in smokers and also whether they reported 
using concomitant coping procedures to manage the height
ened aversive emotional state. 

Emotional and Avoidant Coping Responses to Health 
Warnings 

The main effect of the plain packaging in the current study 
was increased negative emotional reactions including feelings 
of threat, blame and shame. Participants felt confronted by the 
messages on the harmful effects of smoking, and reported 
increased negative emotional reactions. Previous research 
has also found that plain packs increased reports of embarrass
ment and shame by smokers about their smoking [3, 24, 25]. 
The main response to the increase in negative affect was the 
adoption of coping strategies to reduce the aversive responses 
such as hiding the warnings and keeping the packaging out of 
sight. Similar avoidant responses among smokers have been 
documented elsewhere [5, 24] and are consistent with psycho
logical theories of illness perceptions and coping responses to 
health threats [IO, 26]. For example, Leventhal and co
workers' [10] common sense model proposes that individuals 
who perceive illnesses to be sufficiently threatening will be 
motivated engage in coping procedures to reduce the aversive 
response. This may be particularly heightened if the illness 
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evokes strong aversive emotional responses, as demonstrated 
in previous research [27-30]. The main coping response 
expressed by participants in the current study was to avoid 
the messages, which could be viewed as a maladaptive coping 
procedure as it is not accompanied by a quitting attempt. So, 
although the salience and aversive reactions were heightened 
as a result of the plain packaging, the behavioural responses 
were focused on avoidance rather than on adaptive coping 
strategies such as quitting attempts. These findings are in line 
with a recent review suggesting that the evidence for the effec
tiveness of cigarette pack graphic health warnings on smoking 
behaviour is inconclusive [31 ]. While the responses of partic
ipants that experienced elevated affective levels of threat in 
responses to the more prominent health warnings could be 
explained through Leventhal et al.'s [IO] model, this explana
tion may not hold for participants who did not perceive ill
nesses to be sufficiently threatening. The lack of fear arousal 
in these patients may have been because they expressed doubts 
over the sincerity of content of the messages and were critical 
of the severity of debilitating health conditions depicted on the 
packages. These testimonies suggest that the extreme fear
arousing warnings on plain packaging may have, instead, been 
perceived as a threat to the smokers' beliefs and attitudes and 
evoked defensive reactions in smokers, such as attempts to 
downplay the credibility of the source of the message, consis
tent with theories of cognitive dissonance [32, 33]. 

To what extent do increased emotional responses to a health 
threat, such as the responses experienced by smokers in the 
current study, lead to actual quitting behaviours? Borland et al. 
[5] found no consistent effect of warning avoidance on subse
quent quitting behaviour. The authors concluded that the extent 
to which cognitive beliefs about the risks of smoking are evoked 
by health warnings are useful indictors of the potential effec
tiveness of the warnings [5]. From this perspective, the negative 
reactions found in the current study and subsequent adoption of 
coping behaviours could be regarded as a successful communi
cation of risk that may increase quitting activity in the future. 
However, Wakefield et al. [4] suggest that those less interested 
in quitting may be more likely to avoid the plain packs and 
appears to be the case for the participants in the current study. 
The avoidance of the health warnings by these smokers is con
sistent with the notion that the increased prominence of the 
warnings evokes negative emotions found in previous research 
[3, 24, 25], but the discomfort is insufficient to catalyse behav
iour change in terms of quitting attempts and may even cause 
further resistance in smokers towards cessation. Consistent with 
this view, a recent review found insufficient evidence for the 
effectiveness of graphic health warnings in changing smoking 
behaviour in existing smokers [34]. Although previous reviews 
have reported a significant impact of graphic warnings on 
smokers' intention to quit [35-37], translating intentions into 
actual and sustained behavioural change is more difficult to 
attain through messages alone [38-41 ]. 
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There was also evidence that participants dismissed the 
credibility of the messages, which can also be seen as a low
effort strategy that would assist in coping with the threatening 
information and help smokers redress any felt dissonance. 
Some expressed a view that the messages exaggerated the 
negative health effects of smoking. Several participants 
dismissed either the severity of, or their susceptibility to, the 
threats. Such rationalisation strategies have been reported in 
previous research [23, 42] in which self-exempting beliefs 
such as scepticism of the harm caused by smoking serve to 
"shield" smokers from facing the reality of the real harm 
caused by smoking. Such beliefs may make it easier for 
smokers to dismiss the prominent health warnings on the plain 
packaging. Previous research has also indicated that extreme 
fear-arousing warnings may incite defensive reactions amongst 
smokers, such as rejection of the message, avoidance of the 
warnings or even an increase in smoking as an act of defiance 
[14, 34]. Such resistance was evident in participants in the 
present study. Participants not only expressed doubts 
concerning the legitimacy of health warnings displayed on 
packs, they also challenged the health risk argument by sug
gesting that their own smoking is not necessarily injurious, or 
that it only constitutes a minimal risk to them. For example, 
some participants indicated that it was safe to smoke as long as 
one smokes in moderation or if one has no current health prob
lems. Other studies have found that challenging the prevalent 
health promotion arguments enables smokers to engage in 
risky behaviour without feelings of guilt and evidently pre
vents them from quitting [43--45]. Our study supports previous 
findings [43, 46] that smokers seem to understand the risks of 
smoking at a population level, but do not fully acknowledge 
their own personal susceptibility to smoking related ill-health. 

Warnings and Quitting Intentions and Behaviour 

Only in a minority of smokers in the current sample did the 
introduction of plain packaging lead to increased intentions to 
quit. These participants attributed their intentions to the effects 
of the more prominent health warnings on the plain packag
ing. This finding is consistent with previous research that 
graphic health warnings have increased motivation to quit 
and increased both the likelihood of quitting and success of 
quitting attempts [35-37, 47, 48]. Advocates of plain packag
ing legislation have concluded that "the stronger the warnings, 
the greater the reactions, and thus the greater the quitting ac
tivity they evoke" ([5], p. 674). However, while most partic
ipants reported similar experiences of increased negative 
affect as a result the prominent health warnings, there 
were marked differences in their reported coping re
sponses. The majority opted to adopt avoidant coping re
sponses (e.g. concealing or hiding the warnings), to avoid 
the stigma and shame associated with smoking, with only a 
minority attempting to quit. 
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Conclusion 

Our study is one of the first to examine smokers' beliefs of the 
prominent health warnings on plain packaging and behaviour
al responses early in the implementation of plain packaging in 
Australia. Despite little immediate impact on smoking behav
iour, our preliminary study provides evidence that smokers' 
experienced increased emotional responses to the more prom
inent health warnings and reported coping responses to avoid 
the warnings. Further longitudinal research is required to more 
fully explore reactions over time and whether heightened feel
ings of guilt, threat and shame caused by the graphic health 
warnings on plain packets dissipate with time. Our research is 
consistent with previous findings that extreme fear-arousing 
warnings may evoke defensive reactions in smokers, such as 
rejection of the message, avoidance of the warnings or even an 
increase in smoking as an act of defiance. 

However, it is important to acknowledge some potential 
limitations of the current research. First, that we only recruited 
smokers to the study and the data provided was, therefore, 
from their perspective alone. The views of others who may 
be targeted or affected by the increased size and prominence 
of the graphic health warnings as a result of tobacco plain 
packaging legislation were not part of the current analysis. A 
prime example of a key group targeted by the legislation 
would be young non-smokers who may consider taking-up 
smoking, and their views have been accounted for in other 
research [l, 49]. Second, we have assumed that current sample 
of smokers is homogenous group who are equally targeted and 
affected by the health warnings. We have not, for example, 
considered particular groups of smokers and how their views 
and perspectives are likely to affect their responses to, or per
ceptions of, the larger, prominent warnings on the tobacco 
packaging. This may be particularly important where warning 
messages focus on stereotyped views to encourage cessation. 
For example, recent research found that warning messages in 
Britain focused on the effects of smoking on external appear
ance as a driver for quitting rather than health [50]. It is, there
fore, possible that the message content of the larger and more 
prominent warnings on packaging will be received differently 
by smokers according to their social and cultural background. 
For example, one of the warning labels circulated in the cur
rent study depicted the harms of second-hand smoke with a 
picture of a young child. We would expect this to have more 
resonance among mothers who smoke, particularly those with 
young children. We would therefore expect beliefs and per
ceptions to vary according to people's particular social and 
cultural background. We look to future research to examine 
the views and beliefs toward graphic health warnings on plain 
packaging in different groups of people stratified by socio
cultural background. 

We also recommend that future anti-smoking interventions 
should take into account and target smokers' lay health 
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perceptions. Rather than trying to motivate and persuade 
smokers to quit with messages derived from epidemiological 
research, health promotion specialists and researchers should 
address the following questions suggested by Heikkinen et al. 
[43] arising from smokers' own perceptions and arguments: 
"Is there such a thing as moderate smoking and, if so, why is it 
not recommended?" and "why is a currently good health sta
tus or lack of illness symptoms not a guarantee of future good 
health?" And, most pertinent to findings of the present study, 
asking smokers the following question: "Why use such dra
matic pictures depicting smoking related damage-surely the
se images are exaggerated?" Future smoking interventions 
would be wise to focus on these questions since these are 
the questions that smokers are asking and answering them
selves based on personal experience. 

Informed Consent All procedures followed were in accordance with 
the ethical standards of the responsible committee on human experimen
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Objective: To evaluate the attention paid to larger sizes of graphic health warnings (GHWs) em
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tions: 2 intervention conditions with GHW comprising 20% or 33% of the ad area, or a text-only 
control. Eye-tracking software measured attention in milliseconds. Binary outcome mediation 
was conducted. Results: Intervention participants spent 24% of their time viewing the GHWs, 
compared to 10% for control (p < .01 ). The odds of GHW recall in the combined (20% and 33%) 
intervention group were 3.3 times higher than controls. Total dwell time mediated 33% of the 
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Attention was significantly associated with warning recall; total time viewing 
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C igarette advertising and promotion expen
ditures in the United States exceed $8.3 
billion annually with approximately $23 

million spent on magazine advertising. 1 This size 
of this amount demonstrates that advertising is a 
robust communication channel between tobacco 
companies and consumers. Exposure to cigarette 
advertisements predicts brand loyalty and brand 
switching behavior among smokers, and has been 
associated with increased cigarette consumption 
and continuation of smoking.2 Tobacco product 
advertisements are inherently at odds with the 

overall intent of health warning labels, which aim 
to communicate information about the risks of to
bacco use and promote cessation. Graphic warning 
labels convey the known dangers of tobacco prod
ucts and are required on tobacco product packag
ing in over 60 countries globally.3 Most of these 
countries also have implemented comprehensive 
bans on tobacco advertising, rendering graphic 
warnings within advertisements unnecessary.4 In 
2009, the United States Congress passed the Fam
ily Smoking Prevention and Tobacco Control Act, 
requiring graphic warnings to be placed on ciga-
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rette packaging and on the top 20% of advertise
ments for cigarettes. Although the Food and Drug 
Administration (FDA) issued a rule implementing 
this requirement, the FDA's rule was legally chal
lenged in 2012,5 and a new graphic warning labels 
are under development.6 

Although the processing of information in health
warning messages is complex, to be effective, a crit
ical first step is to draw attention so that consumers 
can understand, recall, and use the information for 
health decision making.7•

8 Thus, attention paid to 
health warning labels is hypothesized to be neces
sary for informing consumers regarding smoking 
risks, and it may influence behavioral intent to quit 
smoking.9 We can improve our understanding of 
consumer reactions to GHWs (and the effective
ness of GHW characteristics) through research 
using eye-tracking equipment, which allows for 
detailed capture of precise eye movements when an 
individual is exposed to visual stimuli. 10 A limited 
number of eye-tracking studies have focused on 
GHWs and demonstrated that graphic images draw 
greater attention than non-graphic warnings. 11

•
12 

Other studies, however, have found that smokers 
avoid warnings placed on product packaging. 13

-15 

Regionally, rural residents have a higher preva
lence of smoking and are more likely to be exposed 
to secondhand smoke, creating a disproportionate 
increase in risk for tobacco-related illness. 16 In ad
dition, tobacco control campaigns tend to focus on 
urban media markets, 17 which further reduce the 
reach of public health messages among rural resi
dents. Compared to the rest of the nation, Ohio is 
a region with higher rates of smoking, smokeless 
and dual use of tobacco products, 18 with the high
est rates observed within the rural, Appalachian 
counties of the state. 19

•
20 The nature of tobacco use 

in this largely rural region is known to be complex, 
with environmental, psychological, and social in
fluences that portray tobacco products as tradi
tional and normative.21

-
23 Due to lower penetration 

of formal and informal tobacco control policies in 
this area, 16 it is reasonable to assume residents have 
a greater exposure to tobacco use as well as greater 
exposure to tobacco marketing which contribute to 
the vulnerability to tobacco use for rural Appala
chian residents.24 

Outside of the US, countries have adopted 
GHWs, mostly on product packaging,4 that exceed 

176 

the recommendations of the Framework Con
vention on Tobacco Control (FCTC), suggesting 
movement toward larger warning messages. As 
non-eye-tracking survey data have supported that 
warning size increases warning effectiveness, 25 the 
purpose of this study was to evaluate the attention 
paid to larger sizes of health warning labels embed
ded within cigarette advertisements to assess their 
impacts on the vulnerable population of Ohio Ap
palachian smokers. Our primary hypothesis was 
that smokers exposed to larger GHWs would dem
onstrate increased attention, as measured by eye
tracking equipment dwell time (in seconds), when 
compared to those exposed to smaller GHWs or 
text-only warnings. Additionally, we hypothesized 
that increased attention (as measured by dwell 
time) would mediate an expected association be
tween larger versus smaller or no GHWs and great
er recall. 

METHODS 
Participants 

Data were gathered as a part of the Ohio Health 
Warning Label (OHWL) study on tobacco users 
within a rural, underserved region (Ohio Appa
lachia) between April and October 2013. A con
venience sample was recruited using flyers and 
brochures. Participants were invited to provide per
ceptions of advertising for consumer products, with 
recruitment materials distributed to businesses and 
advertisements placed in local newspapers; being a 
current smoker was not identified as a requirement 
for participation. A phone screening determined if 
participants met study eligibility criteria: current 
daily cigarette smoker; lifetime history of smoking 
at least 100 cigarettes; aged 21 or older; and liv
ing in one of the 32 counties designated as a part 
of Ohio Appalachia. Participants were excluded if 
they intended to quit within 30 days or if they had 
a history of certain eye conditions, such as macu
lar degeneration, glaucoma, or cataracts, which are 
known to interfere with eye tracking equipment. 
Participants who completed the experiment re
ceived a $50 gift card; those unable to be calibrated 
on eye-tracking equipment received a $10 gift card. 

Procedures 
All research sessions were conducted in private 

areas within an office environment. Trained inter-
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Table I 
Product Advertisements and Post-advertisement Survey Items from the 

Ohio Health Warning Label (OHWL) Study 

Product Brand Post-advertisement Survey Item Response Categories 

Orange Juice 

l\1a~aroni and ... 
Cheese t 

Tropiciana 
There is at least one full serving of fruit in 100% 1-10 scale from strongly agree 

to strongly disagree juice. 

..·· .t !+IO s¢aj¢ ftri~ ~~~rigly ~~~• 
t9 sttopgly (.liSl't~~T 

Cigarettes American Spirit I am craving a cigarette right now. 
1-10 scale from strongly agree 
to strongly disagree 

.. ...... ....... .... ···················•·····•·················· 
EnergyJ)rink 

Alcohol 

t:(wayfo boost my energy. lt;l:P ~9aleft-0rn §tr~ng,1y .. ~1W~c .••. ; 

~.stfc?~glytsagt'~ 
Jose Cuervo This advertisement is meant for people who are ... ? <18, 18-20, 21+ years old 

viewers explained the study and obtained signed 
informed consent. Participants were seated com
fortably in a chair within a typical viewing distance 
(24 to 32 inches) from a monitor equipped with 
the eye-tracking system and underwent calibration 
procedures 3 times to assure data quality before the 
initiation of the experiment. 

Participants were instructed to imagine they were 
flipping through a magazine while they moved at 
their own pace through the experiment, answering 
an on-screen question after each advertisement in 
order to standardize a participant's gaze between 
advertisements. Each participant viewed a total of 
6 advertisements; one cigarette ad (always shown 
fourth) and 5 others for common consumer prod
ucts: alcohol; a USB drive; macaroni and cheese 
dinner; orange juice; and an energy drink. Table 
1 shows the chosen brands, corresponding survey 
items, and response categories for each on-screen 
survey question. 

The cigarette brand selected for this experiment 
was based on it not being popular among smok
ers in Appalachian Ohio (Wewers ME et al, un
published data, January 2012) and its use of simple 
graphic and text imagery. An unpopular brand was 
selected to minimize differential attention and re
call, as smokers are highly brand loyal, and form 
beliefs and perceptions of the product from mar
keting.12·26·27 All participants viewed the selected 
advertisement, and were randomly assigned to 
one of 3 warning label study conditions: a control 
condition with text only, or a graphic warning la-

Tobacco Regulatory Science. 2015;1(2):175-185 

bel that covered either 20% or 33% of the ad area 
(intervention conditions, referred to as large and 
standard graphic, respectively). Intervention con
ditions differed only on the amount of space that 
was occupied within the ad. The amount of space 
allocated to the non-warning-label portion of the 
advertisement was fixed across all conditions; blank 
space (consistent with the overall aesthetics of the 
ad) varied by condition and was largest in the text
only condition and smallest in the 33% condition. 
Nine versions of the FDA-proposed warning la
bels28 were used, yielding 27 unique tobacco ad
vertisements across these 3 study conditions; the 
control condition matched the 9 text-only mes
sages of the warning messages. At the end of the 
experiment, a survey was administered by a trained 
interviewer. The entire protocol took approximate
ly 45 minutes to complete. 

Measures 
Eye tracking measures. BeGaze software (Sen

soMotoric Instruments, 60 Hz RED System) was 
used to display the experimental stimuli (adver
tisements) and capture the eye-tracking data. For 
this analysis, the term "warning label" refers to any 
warning message that uses text-only or text and 
graphic imagery, "warning text" refers only to the 
textual message of the portion of a warning label, 
and "graphic image" refers only to the visual im
agery of a warning label. The primary outcome 
measure was dwell time (in seconds) as a measure 
of attention on specific areas of interest; these ar-

DOI: http://dx.doi.org/10.18001/TRS.1.2.7 177 
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Figure 1 
Cigarette Warning Advertisements with Study Conditions: 

Control, Standard Warning Label, Large Warning Label 

A. Control label B. 20% warning label (standard) c. 33% warning label (large) 

Note. 
Areas of interest are labeled as (1) whole advertisement, (2) warning label, (3) packages, (4) "Natural," (5) "Tastes better," 
(6) advertisement small text, (7) graphic warning text, (8) total graphic warning, (9) Quit line. 

eas were defined a priori for all advertisements 
viewed. In particular, areas of interest (AO Is) were 
constructed for both the warning label and the ad
vertisement itself (the non-warning label space). 
Figure 1 displays the 3 study conditions. These 
AOis included the (1) whole advertisement, (2) 
warning label, (3) cigarette packages, 2 large blocks 
of text with the words (4) "Natural," (5) "Tastes 
better," (6) a block of the advertisement small text, 
(7) graphic warning text (eg, "cigarettes are ad
dictive"), (8) total graphic warning label, and (9) 
Quitline (1-800-QUIT-NOW telephone number). 
For each AOI listed above, the following things 
were measured: (1) the duration of dwell time in it 
in seconds; (2) the proportion of viewing time in it 
(calculated based on its duration of dwell time di
vided by total dwell time on the advertisement): (3) 
the first AOI to be viewed, referred to as the first 
fixation; and (4) revisits, measured as the sum of 
any repeat views to the AOI after a participant's ini
tial viewing. Any sections of the advertisement that 
were not viewed were counted as zero revisits.29 

Survey measures. Participant recall of the health 

178 

warning label was determined by a series of ques
tions that followed the conclusion of the experi
ment (eg, "What do you remember about the 
cigarette advertisement? You can describe any pic
tures you remember and all of the words you can 
recall.") No visual aids were given to participants 
as a recall aid, and field staff recorded participant 
responses verbatim. Two trained coders (EGK, 
SEK) reviewed the responses independently, and 
assigned codes dichotomously (yes/ no) for several 
elements: any recall of the GHW; recall of any el
ements of the warning text; recall of the graphic 
image; and recall of the Quitline (1-800-QUIT 
NOW). For all 4 recall elements, the kappa coef
ficient for inter-rater reliability was high, ranging 
from 98% to 100% (95% confidence interval of 
95%-100%); consensus meetings were held to re
solve coding disagreements. 

Survey data were captured by self-report during 
the screening process, the experiment, and post
experiment. Items included demographic factors 
of age, race/ethnicity, annual household income, 
marital status, and sex. Behavioral factors included 
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Table 2 
Descriptive Characteristics of Appalachian Smokers from the Ohio Health Warning Label 

(OHWL) Study 
OHWL study (N = 298) 
Participant Characteristics 

M~an.($D)houseiiol~si2:~. 
% Household income 

<$15,000 

$15-$24,999 

$25-$34,999 

$35-$49,999 

c::$50,000 

Has health insurance 

Smoking Behaviors 

M~ ~e (§D) oftnitiation 
% (n) Ever made serious quit attempt 

.... .. . ............... . 

M~an.(SP)yeat~•~mq~ing< 

Total 
(N =298) 

37.9% 

27.2% 

15.8% 

10.4% 

8.7% 

68.8% 

80.5% (239) 

Text Only 
(N = 103) 

43.7% 

25.2% 

14.6% 

9.7% 

6.8% 

67.0% 

83.5% (86) 

Standard Graphic 
(N = 97) 

33.0% 

25.8% 

20.6% 

10.3% 

10.3% 

73.2% 

81.4% (79) 

Large Graphic 
(N=98) 

33.7%/ 

41.5 (12.8) 

t2.8(tA)\•··• 

36.7% 

30.6% 

12.2% 

11.2% 

9.2% 

66.3% 

17.3(4.9) 
76.3% (74) 

Mean (SD) cigarettes per day 18.1 (8.7) 18.1 (8.7) I 7.3 (8.4) 18.8 (9.1) 
Meflft(srij~eavine~bi'si#otdpi index ·•··•··••••····il~ij(l'.~ij........... ;;,~•..;;;••····••i••••·• ·· .•.. ,, ;.;., ... ,., .. .·•···· f~(l:~) 

age of smoking initiation (in years), score (O to 6) 
on the Heaviness of Smoking index, 30 and a history 
of quitting smoking for at least 24 hours (yes/no). 

Analysis 
Eye-tracking measures were compared among all 

3 conditions. Differences in continuous outcome 
measures by group were assessed via ANOVA F
tests. No gross violations of the equal variance as
sumption of ANOVA were found in any of the 
continuous variables assessed. Differences in bi
nary outcomes (including any recall) were assessed 
via Wald chi-square tests. If the primary compari
son (among all groups) was statistically signifi
cant, pairwise comparisons were done using Tukey 
(ANOVA) and Bonferroni (chi-square) post hoc 
tests. 31 

Binary outcome mediation32 analysis by logistic 

Tobacco ReguLttory Science. 2015;1(2):175-185 

regression was used to explore the possibility that 
dwell time on the warning label mediated the effect 
of study condition on recall of the warning label. 
For these analyses only, the 2 graphic conditions 
were collapsed into one group so that the com
parison was graphic versus text warning. Briefly, 
mediation analysis decomposes the total effect (c) 
into the mediated (indirect) effect (ab) and the di
rect effect (c'). If all of the effect of the treatment 
(graphic condition) could be explained by the me
diator (dwell time), the remaining direct effect (af
ter adjustment for the mediator) would be null. 

Statistical significance was set at .05, and no ad
justments were made for multiple comparisons. 
Due to the highly correlated outcomes, a Bonfer
roni correction (using alpha= .0029) is likely con
servative. The sample size was estimated based on 
modest differences published in previous research. 11 
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Table 3 
Means (SD) and Proportions (N) for Dwell Times and Fixations by Condition ofWarning 
Label and Non-warning Label of a Cigarette Advertisement from the Ohio Health Warning 

Label (OHWL) Study 

OHWL study (N = 298) 

Seconds of Dwell Time (SD) 

Comparison alcohol ad 

Cigarette ad (including warning label) 

"Natural" 

"Tastes better" 

Cigarette packages 

Ad small text 

Warning label 

Percentage of Total Time 

% on warning label 

% on warning text only 

% on graphic image only* 

% on Quitline• 

Fixation and Revisits 

Text only 
(N = 103) 

7.66(4.11) 

12.74 (9.36) 

0.87 (1.15) 

1.40 (1.79) 

•·.J~~J•~~~) 
3.63 (5.19) 

>i•n 9~99r(1.101··•····· 

······························ 

Standard graphic 
(N = 97) 

6.87 (3.87) 

11.60 (7.52) 

0.72 (0.64) 

l.11(1.15) 

•·• l:~l<•"40l} . 
2.25 (3.59) 

.. ~ij~ (j~94) ( 

. j~.6(iiij ( . . ;i~.t(,7,4) .. 
9.6 (11. 7) 10.4 (9.9) 

13.7 (12.5) 

1.3 (2.3) 

Large graphic 
(N= 98) 

7.32 (4.50) 

12.81 (9.46) 

0.60 (0.50) 

0.97 (1.20) 

.. ·••i~<•~l~i 
2.59 (3.82) 

2~~(1.~,) 

,2~~1(16.8) 
11.2 (10.4) 

13.7 (11.2) 

1.4 (2.3) 

p-value 

.42 

.56 

.06 

.09 

.OJb 

.06 

<•;O.t{ •....... 
.50 

.99 

.59 

First fixation on warning label 

Fixated on warning label 

.w.z-;. (~~~) 41,8% <;~1) •• J.d .ol;..i; 
85.4% (n=88) 92.8% (n=90) 91.8% (n=90) .17 

# ofrevisits to warning label** .. ····>:o~ij•io~,, i. 

* These comparisons include only individuals in the 2 intervention conditions had the opportunity to view the 
graphic warning elements 

** Among those who fixated on the warning label at least once 

Note. 
Shaded boxes indicate p < .05 when the 3 conditions were compared 
SD = standard deviation 
a= Pairwise comparison of text vs standard graphic significant 
b = Pairwise comparison of text vs large graphic significant 
c = Pairwise comparison of standard graphic vs large graphic significant 

Data were analyzed using SAS 9.3 (SAS Institute, 
Inc.; Cary, North Carolina) and STATA 13 (Stata
Corp; College Station, Texas). 

age of 40 years; most participants (~65%) had low
er educational attainment (high school or less) and 
lower income (below $25,000 annual household 
income) as the data in Table 2 show. The mean age 
of becoming a regular smoker was 17 .5 years and 
participants reported an average of 21 years smok
ing. Participants smoked an average of 18 cigarettes 
per day and the mean heaviness of smoking was 
2.98, approximately equal to the cutoff of 3.0 that 
defines high nicotine dependence.33 The major
ity smoked Marlboro (61 %) and none reported 
current use of the experimental brand (data not 

RESULTS 
Overall, 300 part1c1pants completed the eye

tracking experiment and post-experiment survey; 
12 participants were unable to be calibrated to the 
eye tracking equipment and 2 participants were ex
cluded from the final analyses due to problems with 
incomplete eye-tracking data. The final sample (N 
= 298) was mostly female (66%), with an average 

180 
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Table4 
Percentage of Any Unaided Recall of Graphic Warning Label Elements by Condition from the 

Ohio Health Warning Label (OHWL) Study 

OHWL study (N = 298) 

Any warning label recall (N) 

Any text element recall (N) 

Any graphic image recall (N) • 

Quit line recall (N) • 

Note. 
Shaded boxes indicate p < .05 

Control 
(N = 103) 

16% (16) 

20% 
(N = 97) 

27% (26) 

40% (39) 

6% (6) 

33% 
(N = 98) 

~°&!(SS)> 
20% (20) 

39% (38) 

4% (4) 

p-value 

+· -<<Of 
0.15 

0.84 

0.51 

a = These comparisons include only individuals in the intervention conditions who viewed the graphic warning elements 

shown.) Participants were balanced between study 
conditions, and no statistically significant differ
ences existed in demographic characteristics among 
study conditions. 

Viewing of the Advertisement 
Table 3 summarizes the viewing patterns by study 

condition. The entire cigarette advertisement in
cluding the warning label was viewed, on average, 
for 12 seconds by participants in all 3 conditions 
(F=0.58, df=2, p = .56); total dwell time for the 
comparison advertisements did not differ signifi
cantly by condition but was shorter than the ciga
rette advertisement (result for the alcohol ad shown 
in the first row of Table 3; other data not shown 
are available by request). There were statistically 
significant differences in the mean dwell time on 
the cigarette packages by study condition (F=3.67, 
df=2, p = .03). There were no other statistically sig
nificant differences in the dwell time paid to other 
(non-warning) cigarette advertisement elements by 
study condition. 

Total dwell time on the warning label was high
er in both graphic conditions compared to the 
text-only condition (F=25.7, df=2, p < .01). Par
ticipants in both intervention conditions spent ap
proximately 24% of their dwell time viewing the 
warning label, compared to less than 10% of the 
dwell time for control participants (F =31.2, df=2, 
p < .01). Almost twice as many participants in the 
intervention conditions viewed the warning label 
first, compared to those in the control condition 
(42%, 40%, and 21 % in the large graphic, stan
dard graphic, and text-only conditions, respec-

Tobacco &gulatory Science. 2015;1(2):175-185 

tively; x2= 11.6, df=2, p = .03). Participants in both 
intervention conditions averaged 1.3 revisits to the 
area of the warning label, compared to 0.6 revisits 
for those in the control condition (F=9.5, df=2, p 
< .01). 

Recall of the Warning Label and Mediation by 
Dwell Time 

Because there were no statistically significant dif
ferences in dwell time between the 2 intervention 
conditions, these graphic conditions were collapsed 
for the mediation analysis. Recall of any portion of 
the warning label was higher in both graphic condi
tions (56% and 63%, respectively, in the large and 
standard graphic groups) compared to the text-only 
control condition (31 %; X2=22.7, p < .01; Table 4). 
Participants in the 2 graphic conditions were simi
lar with respect to recall of the graphic image itself, 
the text of the warning label, and the Qui dine. 

Mediation Analysis 
In the unadjusted analysis, the odds of any re

call of the warning label in the combined graphic 
warning label group were 3.3 times the odds of any 
recall in the control group. After adjusting for to
tal dwell time on the warning label, this odds ratio 
decreased to 2.3 (Figure 2); total dwell time medi
ated 33% of the effect of graphic condition on any 
recall. This effect was statistically significant as the 
bootstrapped 95% CI excluded 0 (95% CI: 15% 
to 67%). 

DISCUSSION 
Our study is the first to evaluate the impact of 
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Figure 2 
Diagram of Mediation Analysis 

Total Dwell Time 
(Mediator) 

Graphic Condition 
(Treatment) 

.•.............••........ AnyRecaU 
(Outcome) c' (adjusted OR) = 2.3 

c (uadjusted OR)= 3.3 

warning label size within cigarette advertisements 
on consumer attention. It provides empirical sup
port for the proposition that graphic warning la
bels occupying at least 20% of advertising space 
attract significantly greater attention than smaller 
text only warnings. Not only did they attract more 
attention, but this attention mediated the effects 
of graphicness on memory for the warnings. In 
other words, having a graphic warning compared 
to a text-only warning caused greater attention to 
be drawn to it which, in turn, led to greater recall 
of the warning. Research on graphic warning labels 
implemented outside the US has indicated that 
warning label size is related to warning effective
ness, measured by reading and noticing GHWs, 
cognitive responses of thoughts of harm or quit
ting, or behavioral intentions to chan e smokin 
behavior.9

• 

ttention an 
noticing GH s stimu ate reactions from smokers 
that predict quit attempts.9 

Our findings regarding the proportion of time 
spent on the advertisement relative to the warning 
label demonstrated that graphic warnings not only 

182 

attract attention, but distract smokers from view
ing other visual portions of the advertisement. We 
believe these findings highlight the importance of 
the GHWs themselves, as well as the context in 
which they are viewed by consumers. Two smaller 
eye-tracking studies where participants avoided 
pack-based warning messages, instead focused on 
cigarette brand information. 13

•
35 Both studies used 

non-preferred brands of cigarette packs rather than 
product advertisements; thus, GHWs on cigarette 
packs may produce different responses from the 
same GHWs in advertisements. Alternatively, it 
may be that consumers' attention threshold was 
reached at 20% of advertisements space; additional 
studies are warranted to explore means to attract the 
attention of smokers to GHWs in advertisements, 
as it is critically important to make the warnings 
less "invisible" to the consumer's eye. Advertising 
studies have investigated the issue of congruency, or 
fit between the advertiser and the editorial content, 
and found improved consumer recognition of ad
vertisements and incongruency improved attention 
and recall.36

-
38 Regardless of placement on tobacco 

products or advertisements, future research also is 
needed to improve understanding of warning-label 
factors that can be optimized to avoid message fa
tigue and sustain positive effects on consumers, 
especially considering that tobacco advertisements 
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are likely to change in response to GHWs being 
added to advertising space. 25 

Regardless of the presence on packs or within 
ads, our results contribute to a robust research base 
demonstrating that GHWs are more effective at 
influencing consumer attention and/or desirable 
tobacco reduction behaviors than text-only messag
es.12·25·35·39-50 As the research on GHWs continues 
to grow, additional research is needed to under
stand the optimum characteristics of warning la
bels within advertisements for all tobacco products, 
including those products that will be newly subject 
to FDA regulation following the FDA "deeming" 
process announced in April 2014.51 

The present research has some important limita
tions. Participants were excluded if they intended 
to quit smoking in the next month, so the current 
findings may not be applicable to smokers with 
immediate quit intentions. Although brain imag
ing studies have demonstrated variations in the 
response to individual GHW imagery,39 the pres
ent study was not powered to evaluate differences 
among the 9 individual GHWs viewed, as roughly 
30 participants viewed each of the warnings. Each 
participant viewed a single advertisement of a non
dominant cigarette brand that used textual and 
graphic components. Such an ad may produce dif
ferent results from advertisements that use other 
types of images, including people and preferred 
brands. Further, we cannot evaluate whether the 
use of an implicit health claim (the emphasis on 
the word "Natural" within the ad) impacted smok
ers' attention or recall. The selected study design 
also did not include a text-only condition at 20% 
of the advertisement space, so we cannot determine 
whether greater attention could be attracted with a 
larger text-only warning label. Nonetheless, our re
sults suggest a consistency in the total viewing time 
regardless of the portion of space allocated to the 
health warning, and a reduction in time spent on 
one ad component that appeared due to the pres
ence versus absence of a graphic image rather than 
being based on the portion of allocated space to 
the health warning. The unaided recall was coded 
as any mention of warning label elements, and did 
not differentiate between recall of text message or 
warning imagery. The present study focused on ru
ral smokers, but future studies should consider ru
ral residences along with other vulnerable tobacco 

Tobacco Regulatory Science. 2015;1(2):175-185 

Klein et al 

users including youth, young adults, and others 
considered high-risk tobacco users. 

Graphic warning labels are used around the globe; 
they are recommended as an effective tobacco con
trol tool on both products and advertisements. 
The guidelines for the Framework Convention on 
Tobacco Control (FCTC) note that each country 
"whose constitution or constitutional principles 
impose constraints on undertaking a comprehen
sive ban should, under Article 13 of the Conven
tion, apply restrictions that are as comprehensive 
as possible in the light of those constraints."52 

Given that the First Amendment likely precludes 
a comprehensive ban on tobacco advertising in the 
US, the FDA instead should move forward with 
requiring graphic health warnings on tobacco 
advertisements. 

IMPLICATIONS FOR TOBACCO 
REGULATION 

Understanding the optimum characteristics of 
health warning labels is critically important for 
policymakers to consider as they seek to reduce the 
prevalence of smoking. Although the images used 
in the present study will be redesigned by the FDA, 
our findings support the value of placing warning 
labels on at least 20% of the area of tobacco ad
vertisements, as required by the Family Smoking 
Prevention and Tobacco Control Act. Our results 
provide empirical support for the use of graphic 
warnings within cigarette advertising as a means to 
attract attention of smokers. 
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Abstract: Background: In 2011, the courts ruled in favor of tobacco companies in preventing the 
implementation of graphic warning labels (GWLs) in the US, stating that FDA had not established 
the effectiveness of GWLs in reducing smoking. Methods: Data came from various sources: the WHO 
MPOWER package (GWLs, MPOWER policy measures, cigarette prices), Euromonitor International 
(smoking prevalence, cigarette consumption), and the World Bank database (countries' demographic 
characteristics). The datasets were aggregated and linked using country and year identifiers. 
Fractional logit regressions and OLS regressions were applied to examine the associations between 
GWLs and smoking prevalence and cigarette consumption, controlling for MPOWER policy scores, 
cigarette prices, GDP per capita, unemployment, population aged 15--64 (%), aged 65 and over(%), 
year indicators, and country fixed effects. Results: GWLs were associated with a 0.9-3 percentage 
point decrease in adult smoking prevalence and were significantly associated with a reduction of 
230-287 sticks in per capita cigarette consumption, compared to countries without GWLs. However, 
the association between GWLs and cigarette consumption became statistically insignificant once 
country indicators were included in the models. Conclusions: The implementation of GWLs may be 
associated with reduced cigarette smoking. 

Keywords: graphic warning labels (GWLs); cigarette smoking; cigarette consumption 

1. Introduction 

Graphic warning labels (GWLs) have been shown to be an effective tobacco control policy in 
providing health information to the public [l-5] and in increasing the knowledge of health risks of 
smoking [.5,6]. In the past decade, many countries have implemented GWLs. Article 11 of the WHO 
Framework Convention on Tobacco Control (FCTC), with 180 parties to the treaty, calls for countries 
to adopt pictorial labels on cigarette packages, with warnings covering at least 50% coverage in the 
principal display area [7]. 

By 2016, there were 105 countries or jurisdictions requiring pictorial warnings, and 77 countries or 
jurisdictions had implemented such warnings [8]. In 2016, 94 countries or jurisdictions also adopted the 
requirement of at least 50% coverage of the front and back of cigarette packages [8]. Even though GWLs 
have been adopted in many countries, the implementation of GWLs in the US is still under debate. 
In 2011, the US Food and Drug Administration (FDA) issued regulations requiring tobacco companies 
to add GWLs to cigarette packs. However, the regulations were challenged by tobacco companies. 
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The Courts ruled in favor of tobacco companies in preventing the implementation of the regulations, 
in part stating that FDA had not established the effectiveness of GWLs in reducing smoking. 

In recent years, growing evidence demonstrates that GWLs are more effective in decreasing 
smoking than text-only warnings [4,9-12]. GWLs have been found to attract greater attention and 
greater recall of health warning messages among rural male smokeless tobacco users than text-based 
warnings [12]. Moreover, larger GWLs have been documented to affect many smoking-related 
outcomes [13-18]. For example, a recent study conducted an experiment to examine the impact 
of GWLs on visual attention among low-SES smokers and at-risk youth in the US and found that larger 
GWLs (50% versus 30%) increased visual attention to the warnings and to the pictorial content [18]. 
A number of other studies on the impacts of GWLs on smoking-related outcomes in Canada-where 
GWLs with at least 50% coverage have been implemented since 2001 also documented that GWLs 
reduced smoking prevalence and increased quit attempts [19,20] and that larger GWLs were more 
effective in delivering the health risks of smoking [4]. 

Despite growing evidence on the impacts of GWLs on smoking-related outcomes, few studies 
investigate the effectiveness of GWLs on actual smoking behaviors, especially across countries. 
Huang et al. employed a quasi-experimental methodology to investigate the effect of GWLs in 
Canada in 2000 and found that GWLs significantly reduced smoking rates in Canada compared to the 
US and that the implementation of GWLs would have reduced smoking rates in the US by 12-20% [21]. 

This paper contributes to the literature by adding evidence on the impacts of GWLs on actual 
smoking behaviors across countries. This study takes advantage of global datasets from over 
60 countries to examine the associations between GWLs and countries' smoking-related outcomes, 
controlling for economic conditions and tobacco control policy environments across countries. 
This study provides global evidence on the associations between GWLs and adult smoking prevalence 
and cigarette consumption. To the best of our knowledge, this paper is the first to examine the 
association between GWLs and cigarette consumption. 

2. Materials and Methods 

2.1. Data Sources 

2.1.1. The WHO MPOWER Package 

The information on country-level GWLs, tobacco control policies, and cigarette prices was taken 
from the WHO MPOWER package. Information on cigarette GWLs was obtained from the question 
"Do the health warnings on packages include a photograph or graphic?" in the WHO MPOWER 
2007-2008, 2010, 2012, and 2014 datasets [5,22-24]. A dichotomous variable for cigarette GWLs was 
constructed, with countries that had GWLs coded as 1 and those that did not coded as 0. To fill out 
the missing values of the dichotomous variable in years of 2009, 2011, and 2013, we identified the 
effective dates of cigarette GWLs for each country by reviewing Euromonitor International cigarette 
and tobacco country reports, ERC reports, the Tobacco Labeling Resource Centre website, and other 
online resources [25-27]. Based on these effective dates, we coded the dichotomous variable of GWLs 
as O for the years before the effective dates and as 1 for the years after these dates. 

The information on cigarette prices during the 2007-2014 period was also obtained from the WHO 
MPOWER package. Cigarette prices were defined as price of a 20-cigarette pack of the most sold brand 
international dollars (at purchasing power parity) in years of 2007-2008, 2010, 2012, and 2014. To fill 
out the missing values of prices for years 2009, 2011, and 2013, we interpolated cigarette prices using 
data from previous years. 

The WHO MPOWER package further contained the information on the six proven tobacco control 
measures: M (monitor tobacco use), P (protect people from smoke), 0 (offer help to quit), W (warn 
about the dangers of tobacco), E (enforce bans on tobacco marketing), and R (raise taxes on tobacco) [28]. 
For each policy dimension, a score of 1 represented a lack of data and a score of 2-4 for M measure 
and a score of 2-5 for POWER represented the weakest to the strongest policy strength in the years 
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2007-2008, 2010, 2012, and 2014 [28]. The six MPOWER scores measure both the lack of data and the 
strengths of each policy dimension. A categorical variable to indicate whether a country has missing 
data (i.e., score of 1) was created for each MPOWER measure. Since the values of six policy scores 
were missing for years of 2009, 2011, and 2013, we filled in the missing values of these scores by using 
the same scores of previous years assuming that there were no policy changes across these years. 

2.1.2. Euromonitor International Tobacco and Cigarette Country Reports 

Data on smoking prevalence and cigarette consumption was obtained from Euromonitor 
International Tobacco and Cigarette Country Reports [25]. The reports included the information 
on smoking prevalence for 63 countries in the 2007-2014 period. The reports defined adult smokers as 
daily smokers who were older than the minimum legal sales smoking age in the country [25]. Smoking 
prevalence was thus the percentage of daily smokers in the population. 

Following Ng et al. [29], we constructed cigarette consumption in a country as a sum of retail and 
illicit cigarette sales. According to the reports' definitions, legal retail sales were duty-paid, machine 
manufactured white-stick products and did not include duty-free sales [2."i]. Illicit trade cigarettes were 
defined as non-duty paid cigarettes including smuggled and counterfeit/fake products combined [25]. 
Per capita cigarette consumption was then defined as the ratio of the total cigarette consumption and 
the number of the population aged 15 and over. 

2.1.3. World Bank Database 

The information on countries' demographic characteristics such as GDP per capita, 
unemployment, % population aged 15-64, and % population aged 65 and over was obtained from the 
World Bank database [30]. Country-level GDP per capita was calculated in international dollars and 
converted to real terms using consumer price index. Population aged 15-64 and population aged 65 
and over were the percentage of the population that was in these age ranges [30]. Unemployment rates 
were defined as the share of the labor force that was available for work and was seeking employment 
but was without work [30]. 

The datasets were aggregated and linked using year and country identifiers. The final analytical 
samples were restricted to countries with full information on smoking prevalence, cigarette 
consumption, and other independent variables. The final analytical samples included 490 country-year 
observations from 63 countries in the smoking prevalence sample and 593 country-year observations 
from 75 countries in the cigarette consumption sample. Approximately 49% and 51 % of the countries 
in the smoking prevalence analyses were high-income countries (HICs) and low and middle income 
countries (LMICs) respectively. Similarly, approximately 47% and 53% of the countries in the cigarette 
consumption analyses were high-income countries and low and middle income countries. The income 
categorization was based on what income category a country was in for most years in the samples. 
High income and low and middle income countries were defined based on the definitions of the World 
Bank database. HICs were countries with ~$12,236 GDP per capita and LMICs were countries with 
<$12,236 GDP per capita [30]. 

2.2. Methods 

Fractional logit regressions and OLS regressions were employed to examine the associations 
between cigarette GWLs and cigarette smoking prevalence and consumption respectively. The reason 
that we employed fractional logit regressions was because we measured smoking prevalence at the 
country level using the percentages between O and 1. In our regression models, we controlled for 
cigarette prices, six MPOWER scores, country-level GDP per capita, population aged 15-64 (%), 
and population aged 65 and over(%). Since the six MPOWER scores measure both the lack of data and 
the strengths of each policy dimension, indicators of missing values of each score within each MPOWER 
measure were included in the models to separate out the effect of missing data from the effect of the 
policies. To tease out any time-invariant and country-invariant specific factors that may affect cigarette 
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use, we further controlled for year and country fixed effects in the models respectively. Two-way fixed 
effects models-a method that expands the difference-in-difference approach to repeated treatments in 
multiple time periods were also employed to examine the association between GWLs and smoking 
prevalence and cigarette consumption [31,32]. By controlling for both year and country fixed effects 
in the model, we only used with-in country changes over time in the implementation of GWLs for 
model identification. 

To examine any potential multi-collinearity that may yield unexpected signs or implausible 
magnitudes of the estimates in the two-way fixed effects models [.33], we further estimated Variance 
Inflation Factor (VIF) by investigating to what extent GWLs were highly correlated with other 
independent variables. Our VIF estimates were 6.62 for the smoking prevalence analysis and 5.96 for 
the cigarette consumption analysis. These numbers are below 10-the rule-of-thumb [34], indicating 
that the multi-collinearity is a lesser concern here. The standard errors were clustered at the country 
level to adjust for any inter-temporal correlations. All analyses were performed in Stata Version 13.0 

(College Station, TX, USA). 

3. Results 

Figure 1 presents the fraction of countries that had GWLs in the two analytical samples. 
The final analytical samples included countries with full information on smoking prevalence, cigarette 
consumption, and other independent variables. As Figure 1. indicates, in 2007 approximately 15% and 
18% of the countries in the cigarette consumption and smoking prevalence analytical samples had 
GWLs in cigarette packages. The fraction of countries having GWLs increased significantly during 
2009-2012 period, reaching approximately 55% in 2014. 

Fraction of Countries Having Graphic Warning Labels 

2006 2008 2010 
year 

2012 2014 

----+- countries in consumption sample 
-----+---- countries in prevalence sample 

Figure 1. The fraction of countries having graphic warning labels (GWLs) during the study period 
(2007-2014) in the smoking prevalence and cigarette consumption samples. 

Table 1 contains summary statistics for both analytical samples calculated using all the years in 
the study period. The mean of smoking prevalence among adults was 24.9%. The average per capita 
cigarette consumption per year was 1487 sticks, equivalent to approximately 75 packs of cigarette per 
year or 6 packs of cigarette per month. 37% and 35% of the countries in two analytical samples had 
GWLs at some point during 2007-2014. The average score of each policy dimension in six MPOWER 
measures was between 3 and 4. This implies that while some countries implemented these tobacco 
control policies with a medium strength, some implemented at a higher strength and that there was 
still much room for improvement. The average price of a 20-cigarette pack of the most sold brand 
at international dollars was 4.184 in international dollars (purchasing power parity) in the smoking 
prevalence analyses and 3.934 in international dollars (purchasing power parity) in the cigarette 
consumption analyses. 
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Table 1. Summary statistics (2007-2014). 

Analytical Samples 

Variables Smoking Prevalence Per Capita Cigarette Consumption 

Mean SD Mean SD 

Smoking Prevalence 0.249 0.079 
Per capita cigarette consumption 

1.487 0.888 
(in thousand sticks) 

Graphic warning labels (GWLs) 0.369 0.483 0.351 0.478 
M score 3.345 0.825 3.204 0.936 

Missing M score 0.020 0.142 0.059 0.236 
P score 2.814 1.245 2.786 1.204 

Missing P score 0.098 0.298 0.094 0.293 
0 score 3.837 0.690 3.789 0.761 

Missing O score 0.00 0.00 0.012 0.108 
W score 3.360 0.960 3.251 1.016 

Missing W score 0.00 0.00 0.012 0.108 
E score 3.500 0.932 3.251 1.016 

Missing E score 0.00 0.00 0.012 0.108 
R score 4.065 0.786 3.499 0.985 

Missing R score 0.00 0.00 0.012 0.108 
Rescaled GDP per capita 2.372 1.552 3.911 0.934 

MPOWER price 4.184 2.211 3.934 2.159 
Unemployment rate 8.189 5.144 8.739 5.777 

Population aged 15-64 (%) 67.007 3.319 66.665 4.661 
Population aged 65 and over(%) 12.580 5.426 11.293 5.802 

Number of country-year obs. 490 593 
Number of Countries 63 75 

Note: sample sizes and country composition were different for smoking prevalence and cigarette consumption 
analytical samples due to data availability. The summary statistics were calculated using all the years in the study 
period. M: Monitor tobacco use; P: Protect people from smoke; 0: Offer help to quit; W: Warn about the dangers of 
tobacco; E: Enforce bans on tobacco marketing; R: Raise taxes on tobacco; GDP: Gross domestic product. 

5 of 9 

Table 2 presents the estimates of the associations between GWLs and smoking prevalence and 
cigarette consumption, estimated using fractional logit regressions and OLS regressions. Model 1 
controls for cigarette price, GDP per capita, and countries' demographic characteristics. Model 2 
further controls for year indicators. Model 3 controls for both year indicators and countries' tobacco 
policy environment (MPOWER scores) and Model 4 further controls for country fixed effects. 

While the upper panel shows the coefficients of interest, the lower panel shows marginal effects, 
percentage changes due to GWLs, and elasticities of interest (price and income elasticities). The 
estimates of the association between and GWLs and smoking prevalence are statistically insignificant 
in all models and marginal effect ranges from -0.009 to -0.03. 

In cigarette consumption model, results indicate that GWLs were significantly associated with 
reduced cigarette consumption. Countries with GWLs experienced a reduction of 230 to 287 sticks of 
per capita cigarette consumption. However, when country indicators were included in the regression, 
the association became not statistically significant. 

Price elasticities of smoking prevalence range from -0.074 to -0.134 and statistically insignificant. 
On the other hand, price elasticities of cigarette consumption range from -0.349 to -0.410 and 
statistically significant. Similarly, countries' GDP per capita was significantly associated with increased 
cigarette consumption. The estimate of income elasticity for cigarette consumption in the model was 
0.363 (p < 0.01), indicating that a 10% increase in income was associated with a 3.63% increase in 
cigarette demand. 
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Table 2. The association between graphic warning labels and adult smoking prevalence and cigarette 

consumption across alternative specifications. 

Smoking Prevalence Cigarette Consumption 
Dependent Variables 

Model 1 Model 2 Model3 Model4 Model 1 Model 2 Model3 Model4 

Graphic warning labels (GWLs) 
-0.067 -0.046 -0.160 -0.005 -0.26 •• -0.23 • -0.287 * -0.09 
(0.071) (0.073) (0.118) (0.025) (0.090) (0.096) (0.127) (0.058) 

GDP per capita -0.066 -0.069 -0.054 -0.03 -0.057 -0.058 -0.078 0.138 •• 
(0.049) (0.050) (0.052) (0.056) (0.057) (0.058) (0.058) (0.05) 

MPOWER Cigarette Price -0.043 -0.039 -0.042 -0.024 -0.143 •• -0.139 •• -0.132 •• -0.155 ••• 
(0.031) (0.032) (0.035) (0.016) (0.041) (0.042) (0.042) (0.028) 

Year Indicators N y y y N y y y 
Country Fixed Effects N N N y N N N y 

MPOWER scores N N y y N N y y 
Number of observations 490 490 490 490 593 593 593 593 

Number of countries 63 63 63 63 75 75 75 75 
Marginal Effect -0.012 -0.009 -0.030 -0.001 -0.260 •• -0.23 • -0.287 * -0.09 

Percent Changes due to GWLs -4.82% -3.6% -12.05% -0.40% -17.48% • -15.47% • -19.3% • -6.05% 
Marginal effect for price -0.008 -0.007 -0.008 -0.004 -0.143 •• -0.139 •• -0.132 •• -0.155 ••• 

Price elasticity -0.134 -0.118 -0.13 -0.074 -0.378 •• -0.368 •• -0.349 •• -0.410 ••• 

Income elasticity -0.116 -0.124 -0.095 -0.052 -0.150 -0.153 -0.205 0.363 •• 

Note: Standard errors in parentheses. • p < 0.01, •• p < 0.05, ••• p < 0.001. Standard errors were clustered at the 
country level. Other covariates controlled in the regressions are unemployment rate, percent population aged 15-64, 
percent population aged 65 and over, and indicators of missing MPOWER scores (if applicable). The marginal 
effect of GWLs was calculated using the command 'margins, dydx()' in Stata. The marginal effect was then used 
to calculate the% change in smoking prevalence at means based on the formula: (marginal effect/the average of 
smoking prevalence or cigarette consumption). 

4. Discussion 

About 36-37% of countries in 
the analytical samples had GWLs at some point during the study period. To the best of our knowledge, 
our study is the first to examine the association between GWLs and cigarette consumption. • !BIiii 
:igjit'iliji1Uiii•ii•l•1•mi1ilill:i•iiNij• if;~@i~iiliiiii•liiiiBiii~' 

We found that the price elasticity for overall cigarette demand ranges from -0.467 to -0.484. 
This is consistent with the findings of other studies which found that price elasticities for overall 
cigarette demand tend to fall within a relatively wide range from -0.14 to -1.23, with most falling 
in a narrower range of -0.3 to -0.5 [35]. Our price elasticity estimate of -0.484 is also close to the 
finding of another study which found an average of price elasticity of cigarette demand of -0.48 [36]. 

With a price elasticity of cigarette consumption in a range of -0.349 to -0.410, this implies that a 
10% increase in cigarette prices is associated with a decrease of 3.49% to 4.10% in cigarette consumption. 
In terms of income elasticity, we did not find any significant association between income and smoking 
prevalence. However, we found a significant association between income and cigarette consumption. 
The results of our models suggest an income elasticity of 0.363 (p < 0.01). This result implies that a 10% 
increase in income would increase cigarette consumption by 3.63%. 

Two alternative specifications were performed to examine the robustness of the results. A linear 
probability model was employed to re-examine the association between GWLs and smoking prevalence 
and a linear interpolation of MPOWER scores was employed to fill out the missing values of MPOWER 
scores. Results were very similar to those of our models, indicating our findings are robust to different 
model specifications. 
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Our study is an ecological study with outcome variables (i.e., smoking prevalence and cigarette 
consumption) measured at the country level. This study has some limitations. First, while GWLs have 
been shown to have differential effects on different subpopulations [11,18,37], our study could not 
confirm this argument by investigating the impact of GWLs on different subpopulations using the 
aggregate data at the national level. Second, smoking prevalence was measured as a single outcome 
variable. Thus, we could not separate the impact of GWLs on smoking behaviors in terms of initiation 
and cessation. Further studies may consider to employ individual-level data to investigate the effect of 
GWLs on these smoking outcomes to provide detailed effectiveness of GWLs. Third, with a limited 
sample size of 35 high income countries and 40 low and middle income countries in both analytical 
samples, we did not have enough statistical power to examine the differential effect of GWLs on 
cigarette smoking across different income levels. 

Despite these limitations, our study has included as many countries as possible. In addition, 
we have controlled for other tobacco control policies and economic conditions, as well as year indicators 
and country fixed effects in the models to capture time-invariant and country-invariant specific factors 
that may affect cigarette smoking. 

5. Conclusions 

Using the data from over 60 countries during the 2007-2014 period, we investigated the 
associations between GWLs and smoking prevalence and cigarette consumption and provided global 
evidence on the impacts of GWLs on these smoking outcomes. Our paper is also the first one to 
examine the association between GWLs and cigarette consumption. Our results suggest that the 
implementation of GWLs may be associated with reduced cigarette smoking. Thus, countries without 
GWLs may consider implementing GWLs. 
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Abstract 

Exposure to cigarette advertising can increase the 
likelihood of youth smoking initiation and may 
encourage people who already smoke to continue. 
Requiring prominent, graphic warning labels 
could reduce these effects. We test whether gra
phic versus text-only warning labels in cigarette 
advertisements influence cognitive and emotional 
factors associated with youth susceptibility to 
smoking and adult intentions to quit. We con
ducted two randomized, between-subjects experi
ments with middle-school youth (n = 474) and 
adult smokers (n = 451). Both studies employed 
a two (graphic or text-only warnings) by two (ad
vertisements with social cues or brand imagery) 
factorial design with a fifth, offset control group 
(social cue advertisements with the current US 
Surgeon General's Warning). Graphic warnings 
outperformed text-only warnings in reducing 
visual attention to the advertisement, generating 
visual attention to the warning and arousing more 
negative affect. Graphic warnings also reduced 
the appeal of cigarette brands among youth rela
tive to social cue advertisements with the Surgeon 
General's warnings. None of the warnings (gra
phic or textual) influenced health risk beliefs. 
Graphic warning labels on cigarette advertise
ments appear to have effects similar to those 
observed on cigarette packs in previous work, 

with an added benefit of reducing cigarette 
brand appeal among youth. 

Introduction 

Exposure to cigarette advertising can increase the 
likelihood of youth smoking initiation and may en
courage people who already smoke to continue [1, 
2]. In recognition of these effects, in 2009 Congress 
authorized the US Food and Drug Administration 
(FDA) to promulgate regulations requiring cigarette 
companies to include graphic warning labels 
(GWLs) on all cigarette advertisements (ads), ap
pearing in the top half and occupying at least 20% 
of the ad. The law and implementing final rules 
issued in 2011 also required companies to include 
GWLs on the top 50% of all cigarette packages sold 
in the US. Tobacco companies challenged these re
quirements in court, arguing the law and regulations 
violated their first amendment rights. The US Court 
of Appeals for the DC Circuit agreed, ruling that the 
proposed GWLs were unconstitutional because they 
infringed upon the companies' free speech rights 
without sufficient evidence of their efficacy in redu
cing smoking rates [3]. The FDA chose to reconsider 
the warnings and collect additional evidence about 
their potential impact on youth and smoking adults. 
In response, this study examines the impact of 
GWLs versus text-only warning labels (both with 
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identical text) in cigarette advertising, focusing on 
susceptibility to smoking (among at-risk youth) and 
intentions to quit (among adult smokers). 
Specifically, we report on two randomized experi
ments, featuring youth and adults from socioecono
mically disadvantaged commurut1es, testing 
whether GWLs (versus text-only warnings) influ
ence visual attention, negative affect, risk beliefs 
and cigarette brand appeal. We examine these ef
fects in the context of two types of cigarette ads
those with social cues and those featuring only brand 
imagery. 

Cigarette advertising exposure and effects 
Tobacco companies spent $8.9 billion in 2015 on 
advertising and promotional materials in the United 
States [4]. An overwhelming majority of cigarette 
advertising studies find that advertising exposure pre
dicts increased smoking behavior. Two systematic 
reviews found evidence of a causal relationship be
tween ad exposure and youth smoking initiation and 
adult smoking continuation, although the youth ef
fects appear strongest [l, 2]. Cigarette ads with social 
cues-those which associate smoking with popular
ity, rebelliousness and fun-can be particularly 
impactful among adolescents, who identify with 
models and the lifestyles they portray [5-7], and 
may initiate smoking in response [1]. Tobacco adver
tising is disproportionally prevalent in disadvantaged 
neighborhoods [8-10], a factor which may contribute 
to higher rates of smoking initiation and failed quit 
attempts in these communities [1, 9]. 

Graphic warning labels (GWLs) and 
cigarette advertising 
Substantial research on the effects of GWLs on cig
arette packs finds that increases in warning label size 
and prominence (usually through the use of graphic 
imagery) are associated with greater visual attention 
to warning labels, stronger negative emotions, more 
thoughts about the risks of smoking, greater quit 
intentions and higher rates of smoking cessation 
[11-14]. 

There is relatively limited evidence, however, on 
the impact of such warnings placed on advertisements 

Graphic warning labels on cigarette advertisements 

for cigarettes. A few studies have examined the effects 
of GWLs versus the current Surgeon General's 
Warnings (SGWs), manipulating GWL prominence 
within the ad [15-17]. GWLs attract more visual at
tention than text-only warnings in ads, which in tum 
predicts greater recall of warning label messages. It is 
yet unclear, however, whether GWLs also decrease 
attention toward tobacco-promotional ad content 
more effectively than SGWs. Using eye-tracking 
technology, studies have found reduced visual atten
tion to brand imagery in some ads with GWLs, but not 
all of them [15, 16]. 

The relative effectiveness of GWLs in ads with 
(and without) social cues also remains unclear. Prior 
research has primarily used advertising stimuli pro
moting the social benefits of smoking [15, 16] but 
has not directly compared GWLs on ads with social 
imagery versus ads with branded content only (e.g. 
stylized logos) containing no images of people. The 
content is consequential because cigarette ads with 
social cues may be particularly attractive to young 
people [5-7]. The context surrounding anti-smoking 
messages is likely to matters: one study [18] 
exposed participants to anti-smoking print ads 
(which often use messages similar to those proposed 
for warning labels on tobacco packs or ads) alone or 
next to point-of-sale tobacco ads and retail cigarette 
displays. When viewed next to tobacco ads or retail 
cigarette displays (both featuring brand imagery), 
anti-smoking ads evoked weaker negative emotions, 
although graphic messages were least influenced by 
the cigarette advertising context. However, these au
thors did not consider differences in the type of pro
tobacco message (social cues versus brand imagery) 
and did not examine effects on risk beliefs or brand 
appeal. 

Hypotheses and research questions 
Effects of large versus small warning labels 

We offer several hypotheses and research questions 
to address unresolved issues in the literature. First, 
consistent with evidence on effects of increasing 
size and prominence (e.g. placing it at the top) of 
warning labels on cigarette packs [11-14], we pre
dict any prominent warning label (roughly the top 
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20% of a cigarette ad), regardless of whether it is 
graphic or textual, will produce less visual attention 
to the ad (Hla), greater visual attention to the warn
ing (Hlb), more negative affect (Hlc), stronger 
health risk beliefs (Hld) and less brand appeal 
among youth (Hle) than ads featuring smaller and 
less prominent SGW warnings. 

Effects of graphic versus text-only warning 
labels 

Second, consistent with previous work on both ads 
[15, 16] and GWLs on cigarette packs [11, 19], we 
predict that GWLs will produce less visual attention 
to ad content (H2a), greater visual attention to the 
warning (H2b), more negative affect (H2c) and 
greater reductions in cigarette brand appeal among 
youth (H2d) than text-only ad warnings. 

Effects of social cue ads versus brand 
imagery ads 

Third, in light of work on the appeal of social cues in 
ads [5-7] and effects of viewing context [18], we 
predict that cigarette ads with social cues will pro
duce greater visual attention to the ad (H3a), less 
attention to the warning (H3b) and greater brand 
appeal among youth (H3c) than ads with brand im
agery only. 

Additional questions 

Finally, we ask several research questions where 
previous work does not justify strong a priori pre
dictions. Will warning label content interact with ad 
content, such that effects of GWLs (versus text
only) differ depending on whether they are 
embedded in social ads versus brand-only ads 
(RQl)? Which variables (visual attention, brand 
appeal, negative affect and/or health risk beliefs) 
predict smoking susceptibility (RQ2) and quit inten
tions (RQ3)? 

Materials and methods 

We conducted two randomized, between-subjects 
experiments with middle-school youth (n = 474) 
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and adult smokers (n = 451) from low-income com
munities. Both studies utilized a two (prominent 
graphic or text-only warnings) by two (ads with 
social cues or brand imagery only) factorial design 
with a fifth, offset comparison group with the current 
US standard SGW s on social cue ads. We employed 
recruitment methods and measures that have been 
described in papers published by the research team 
[20, 21]. In the interest of transparency and replic
ability, we describe these methods using verbatim 
language where appropriate. 

Participants and procedure 
We recruited middle school youth (not required to be 
smokers) through urban and rural schools in the 
Northeast United States in which 40-100% of stu
dents received free- or reduced-price lunch. Data col
lection occurred between 13 December 2016 and 18 
May 2017. We worked with school principals, tea
chers and administrators for permission to conduct 
the study, sending letters to parents/guardians to 
allow them to opt their children out of the study. 

We recruited adult smokers from low-income 
neighborhoods in rural and urban communities in 
the Northeast United States between 23 September 
2016 and 19 November 2016. We selected locations 
by identifying zip codes where median household 
income was :::;$35 K (using US Census data), scout
ing sites and/or collaborating with community organ
izations that work with low-income populations. We 
biochemically confirmed adults' smoking status. 

After obtaining assent (from youth not opted out 
by their parents or guardians) or consent (adults), we 
escorted participants into a mobile laboratory 
equipped with five eye-tracking stations using 
TobiiStudio 3.4.4 software and Tobii T60XL 24" 
monitors to assess visual attention. We calibrated 
participants' gaze with a short eye-tracking exercise. 
If Tobii could not calibrate eye movements ( e.g. due 
to bifocals, makeup or visual impairment), the par
ticipant viewed study images in 'preview' mode, 
and we collected no eye-tracking data. 

We randomly assigned participants to one of eight 
between-subject conditions. We focus here on the 
five conditions featuring ads. We conducted this 
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Fig. 1. Examples of images from each of the six randomized conditions, proportional to size of appearance. Left to right: social cue 
advertisement with Surgeon General's Warning (SGW) ()); social cue ads with graphic warning (2) and text-only warning (3); brand 
imagery ads with graphic warning (4) and text-only warning (5). 

study simultaneously with another experiment so 
that one comparison condition (branded cigarette 
packs with GWLs on the top half) could be shared 
between the studies; we present the results of the 
cigarette pack study in a Supplementary Appendix. 

Participants in the cigarette ad conditions 
watched a slideshow of six cigarette ads, two 
apiece from the three highest-selling cigarette 
brands (Marlboro, Camel and Newport). In the 
GWL conditions, participants saw cigarette ads 
with GWLs covering approximately 20% of the 
top of the ad (Fig. 1). In the text-only warning con
ditions, participants saw cigarette ads with text-only 
warnings (identical to the text in the GWLs), also 
covering roughly the top 20% of the ad. We adapted 
six of the nine FDA-proposed warnings, pairing 
each warning with an ad from one of the three cig
arette brands (Fig. 2). We chose warnings that did 
not overlap significantly in content with previous 
SGW messages to highlight novel warning message 
content, omitting warning labels on the benefits of 
quitting, smoking's harms to babies and fatal lung 
disease. We rotated the pairing of warning labels 
with brands to ensure brands were not linked to par
ticular warning messages or images. Each image 
appeared for 15 s followed by a fixation cross to 
reset visual attention, totaling 90 s of exposure. 
We randomized the order of ad and warning label 
appearance in all conditions. 

After viewing all six ads, participants used iPads 
to complete post-test assessments of measures 
described below. We debriefed participants and 

compensated them according to study protocols. 
For youth, depending on school preference, we 
either (i) made a $10 school donation or (ii) made 
a $5 donation to the school and provided a $5 gift 
card to the participating student. All adults received 
$20 compensation. Cornell University's IRB 
approved all study protocols, as did school represen
tatives and community partners (where appropriate). 

Measures 

Visual attention 

We measured how long participants gazed at two 
areas of interest (AOls): (i) brand/ad content and 
(ii) the warning label. We summed fixation times 
across all six ads (totaling up to 90 s) and report 
total fixation time (in seconds) for each AOI (in 
tables), as well as the average fixation time per 
AOI per ad (in text). 

Negative affect 

After seeing the images, participants reported how 
much they felt afraid, angry, annoyed, disturbed, 
grossed out, guilty, sad and scared on a scale of 1 
(not at all) to 5 (extremely) [22]. We averaged 
these items to form scales (youth Cronbach's a = 
0.83; m = 2.30, SD = 0.91; adult smokers 
Cronbach's a = 0.90; m = 2.48, SD = 1.06). 

Health risk beliefs 

All participants indicated their agreement or dis
agreement with statements about the health risks 
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WARNING. 

Cigarettes Cause Stroh,s 

and Heart Disease 
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WARNING. 
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WARNING 
Ciqarettes fire .L\dd,ctive 

Fig. 2. Six graphic warning labels adapted for use on cigarette advertisements. 

of smoking. Twelve items gauged health risk beliefs 
among youth, including statements like, 'cigarette 
smoking is related to ... [problems in babies whose 
moms smoke/heart disease/health problems in non
smokers/deadly lung disease].' We coded responses 
to all youth items as 1 ( definitely yes) or O (probably 
yes/probably not/definitely not) and summed them 
to form a 0-12 index (m = 8.03, SD = 2.91). 
Fourteen items gauged health risk beliefs among 
adults, including statements like, 'smoking cigar
ettes causes. . . [heart disease/stroke/mouth cancer 
in smokers/lung cancer/heart attacks].' We dichot
omized responses as 1 (yes) or O (no/not sure) and 
summed them to create a health risk beliefs index 
ranging from Oto 14 (m = 9.58, SD= 3.90). All of 
these items, among both youth and adults, directly 
corresponded to messages from the warning labels 
included in the study [23]. While our previous work 
distinguished between health risk beliefs covered by 
existing SGWs and novel content from the newer 
FDA warnings [20, 21], we combined them into 
single indices because results were equivalent 
when combined or separate. 

Brand appeal (youth only) 

Youth responded to three statements, adapted from 
previous work on brand appeal [19], using a scale of 
1 (strongly disagree) to 5 (strongly agree): 'The 
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brands of cigarettes I saw are ... [attractive/excit
ing/cool].' We averaged these items to form a 
scale (Cronbach's a= 0.81; m = 1.27, SD= 0.49). 

Susceptibility to smoking ( youth only) 

Youth responded to five questions, adapted from 
validated scales [24, 25], using a 1 (definitely not) 
to 4 (definitely yes) scale: 'Do you think (i) you will 
smoke a cigarette soon? (ii) You will smoke a cig
arette in the next year? (iii) You will be smoking 
cigarettes in high school? (iv) In the future you 
might try a cigarette? and (v) If one of your best 
friends offered you a cigarette would you smoke 
it?' We considered youth susceptible to smoking 
(42.7% of respondents) if they chose anything 
other than 'definitely not' for any question. 

Quit intentions ( adults only) 

We created a dummy variable for adult participants 
who had a time frame in mind for quitting [26]. We 
coded 1 = 7 days, 30 days, 6 months and O = next 
year, more than 1 year, no quit intention (73.4% of 
respondents). 

Control variables 

We measured demographic factors in both samples, 
including age, gender identity, ethnicity and race. 
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Youth also reported past cigarette use and whether 
they lived with a smoker. They completed a brief 
measure of sensation-seeking [27]. Adults reported 
their household income, education, nicotine depend
ence [28], receipt of government-funded benefits 
and emergency food services in the past year, and 
whether or not they made a quit attempt in the past 
year. The distribution of covariates did not differ 
across experimental conditions (Ps >0.05). 

Analytic strategy 

We ran multivariable, ordinary least squares (OLS) 
regression models controlling for the demographic 
and behavioral covariates to test our hypotheses and 
research questions. We used P <0.05 as the statis
tical threshold for testing study hypotheses. To test 
Hla to Hle, we created dummy variables for each 
condition except for the group assigned to view 
social ads with the SGW (the comparison group). 
To test H2a to H2d as well as H3a to H3c, we ana
lyzed data from respondents exposed to one of the 
four factorial groups (social versus brand imagery 
ads; GWL versus text-only) with the brand imagery 
+ text-only warning label condition as the compari
son group. To test RQl, we added an interaction 
term between the indicator variable for the GWL 
condition and the social ad condition. To test RQ2 
and RQ3, we used logistic regression to assess rela
tionships between each of the outcome variables and 
either susceptibility to smoking (youth, testing RQ2) 
or intentions to quit smoking (adults, testing RQ3). 

Results 

Study participants 
Among youth participants, 46.6% identified as male, 
61.3% White, 33.3% Black, 5.8% Hispanic and 
18.0% as another category. Participants had a 
median age of 13 (SD= 1.1; range: 11-18). 
Nearly half ( 40%) reported living with a smoker, 
and 12.6% had tried at least a puff of a cigarette. 

Among adult participants, 50.4% identified as 
male, 56.8% White, 41.4% Black, 7.4% Hispanic 
and 8.8% as another category. Participants had a 
median age of 42 (SD = 14.9; range: 18-100). A 

Graphic warning labels on cigarette advertisements 

maJonty (66.9%) had a total yearly household 
income of <$20 000; 73.1 % reported their highest 
level of formal education being a high school dip
loma or less; 69.3% reported having utilized SNAP 
food voucher services and 58.9% reported receiving 
emergency food in the previous 12 months. The 
average respondent was modestly dependent on 
nicotine (m = 5.16, SD= 2.39, possible range: 0-
10) and 54. 7% reported making a quit attempt in the 
past year. 

Comparing large, prominent warning 
labels to the current SGW standard on ads 
(Hl) 
Supporting Hla, both youth and adults paid signifi
cantly less visual attention to ad content (social cues 
and brand imagery) when a large (20%) and prom
inent warning (both graphic and text-only) was fea
tured above it, compared to social cue ad content 
featuring the current SGW (Tables I and II). These 
differences ranged from 1 .4 to over 4 fewer seconds 
per ad (calculated by dividing coefficients by 6). 
Supporting Hlb, adults paid more visual attention 
to prominent warnings (across all conditions) than 
the SGW, although youth only paid more attention 
to GWLs versus SGW. Differences ranged from 1.5 
to 3 more seconds per warning for ads with a GWL. 
Supporting Hlc, both youth and adults reported feel
ing greater negative affect in 3 of 4 prominent warn
ing label conditions, relative to social ads with 
SGWs. Rejecting Hld, health risk beliefs did not 
differ by warning label condition. Supporting Hle, 
youth reported lower brand appeal in 3 of 4 prom
inent warning conditions versus social ads with 
SGWs. 

Comparing GWLs to text-only warnings 
(H2) 

Supporting H2a, ads with GWLs produced less 
visual attention to the ad itself (by roughly 1.5 
more seconds per ad) than ads with text-only warn
ings among both youth and adults (Tables III and 
IV). Similarly, ads with GWLs produced more 
visual attention to warnings (again by about 1.5 s 
per ad) than did ads with text-only warnings 
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Table I. OLS regression models comparing prominent warning labels to the current SGW standard (HJ), youth 

Visual attention to Visual attention to Negative affect Health risk Cigarette brand 
Independent variable ad (Hla) warning (Hlb) (Hie) beliefs (HI d) appeal (Hie) 

Randomized condition 
Ads w/social cues, SGW Reference Reference Reference Reference Reference 
Ads w/social cues, GWL -18.77 (2.5)*** 8.84 (1.8)*** 0.64 (0.14)*** 0.15 (0.46) -0.19 (0.08)* 
Ads w/brand imagery, GWL -24.48 (2.48)*** 11.74 (1.77)*** 0.48 (0.14)*** 0.43 (0.46) -0.21 (0.08)** 
Ads w/social cues, text -8.6 (2.51)*** 0.31 (1.8) 0.23 (0.14) -0.05 (0.46) -0.17 (0.08)* 
Ads w/brand imagery, text -16.82 (2.52)*** 2.11 (1.81) 0.34 (0.14)* -0.11 (0.46) -0.09 (0.08) 
Cigarette packs, GWL -35.54 (2.53)*** 27.7 (1.81)*** 0.56 (0.14)*** 0.29 (0.46) -0.13 (0.08) 

Demographic and behavioral Included Included Included Included Included 
controls 

Constant 35.38 (8.59)*** 9.25 (6.21) 3.68 (0.48)*** 8.18 (1.57)*** 0.54 (0.26)* 
Adjusted R2 0.35 0.43 0.09 0.04 0.06 
N 455 445 469 472 471 

Each model included control variables for age, gender identity, race/ethnicity, having ever tried a cigarette, living in a home where 
someone smokes and sensation seeking. 
•p :,: 0.05, .. P :,: O.DI, ... P :S 0.001. 

(supporting H2b). Ads with GWLs produced more 
negative affect than text-only warnings (by 
more than half of a point on the scale for adults 
and a quarter of a point on the scale for youth), 
supporting H2c. GWLs did not reduce the appeal 
of cigarette brands relative to text-only warnings, 
rejecting H2d. 

Comparing social ads to branded imagery 
(H3) 
Supporting H3a, ads with social cues produced 
greater visual attention to the ad than ads with 
only brand imagery among both youth and adults 
(Tables III and IV). Ads with social cues also pro
duced less attention to the warning among both 
groups (supporting H3b). Ads with social cues did 
not increase brand appeal over ads featuring only 
brand imagery, rejecting H3c. 

Testing for effect moderation of warning 
type by ad content (RQl) 

We added interaction terms between the indicator 
variables for GWLs (versus text) and social cues 
( versus brand imagery) to the seven models 
described in Tables III and IV. None of these inter
action terms were statistically significant (all Ps > 
0.10). We thus find no evidence that the effect of 
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GWLs versus text-only differs by the content of the 
ads in which they are placed. 

Models predicting susceptibility to smoking 
(RQ2) and quit intentions (RQ3) 

The second column of Table V presents results from 
a logistic regression model predicting susceptibility 
to smoke as a function of the five outcomes that were 
the focus of previous analyses among youth. 
Cigarette brand appeal was the only significant pre
dictor of youth susceptibility to start smoking (P < 
0.001). The third column of Table V presents results 
from a logistic regression model predicting inten
tions to quit as a function of the four outcomes 
that were the focus of our previous analyses 
among adult smokers. Negative affect (P < 0.001) 
and health risk beliefs (P < 0.01) were significant 
predictors of intentions to quit smoking. 

Discussion 

Summary of results 
The observed pattern of results was generally consist
ent between adult smokers and youth. Prominent 
warnings on cigarette ads, whether graphic or textual, 
generated considerably more visual attention to the 
warning (and less attention to the ad itself) than the 
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Table II. OLS regression models comparing prominent warning labels to the current SGW standard (HJ), adults 

Visual attention Visual attention to Negative affect Health risk 
Independent variable to ad (Hla) warning (HI b) (Hie) beliefs (HI d) 

Randomized condition 
Ads w/social cues, SOW Reference Reference Reference Reference 
Ads w/social cues, OWL -22.97 (2.87)*** 9.93 (2.14)*** 0.93 (0.17)*** 0.53 (0.64) 
Ads w/brand imagery, OWL -27.14 (2.82)*** 18.17 (2.10)*** 0.81 (0.16)*** I.I I (0.63) 
Ads w/social cues, text -11.25 (2.84)*** 4.09 (2.12) 0.34 (0.16)* 0.93 (0.63) 
Ads w/brand imagery, text -22.59 (2.81)*** 8.74 (2.11)*** 0.28 (0.16) 0.61 (0.64) 
Cigarette packs, OWL -42.35 (2.89)*** 32.33 (2.16)*** 0.88 (0.16)*** 0.70 (0.63) 

Demographic and behavioral Included Included Included Included 
controls 

Constant 51.62 (4.58)*** 8.10 (3.44)* 1.73 (0.27)*** 7.09 (1.04)*** 
Adjusted R2 0.37 0.42 0.14 0.04 
N 418 415 440 445 

Each model included control variables for age, gender identity, race/ethnicity, income, education, nicotine dependence, quit attempts 
in the past year, food insecurity and receipt of government benefits in the past year. 
*p :::o 0.05, ••p ::;: 0.01, ···p ::o 0.001. 

Table III. OLS regression models comparing GWLs to text-only and social ads to branded imagery (H2 and H3), youth 

Visual attention Visual attention to Negative affect Cigarette brand 
Independent variable to ad (H2a, H3a) warning (H2b, H3b) (H2c) appeal (H2d, H3c) 

Randomized condition 
Ads w/brand imagery, Text Reference Reference Reference Reference 
Ads w/OWL -8.81 (1.74)*** 8.96 (1.12)*** 0.25 (0.1)* -0.05 (0.05) 
Ads w/social cues 6.87 (1.73)*** -2.56 (I.I))* 0.04 (0.1) -0.03 (0.05) 

Demographic and behavioral Included Included Included Included 
controls 

Constant 31.28 (10.22)** 16.87 (6.61)* 4.13 (0.61)*** 0.64 (0.31)* 
Adjusted R2 0.12 0.18 O.Q7 0.04 
N 304 296 310 312 

Each model included control variables for age, gender identity, race/ethnicity, having ever tried a cigarette, living in a home where 
someone smokes and sensation seeking. 
*p :::o 0.05, ••p ::;: 0.01, ·••p ::;: 0.001. 

current SGWs, which are not prominently displayed. 
However, GWLs generated more visual attention 
than prominent text-only warnings (thereby reducing 
visual attention to the ad) and aroused greater levels 
of negative affect than text-only warnings among 
both youth and adults. GWLs also reduced the 
appeal of cigarette brands among youth relative to 
ads with the SGWs. Cigarette ads with social cues 
drew greater visual attention to the ad than did 
ads featuring only images of the brand itself. 
However, effects of GWLs on attention and negative 

affect were equivalent regardless of the type of con
tent featured in ads. Figure 3 summarizes the key 
results. 

Implications for tobacco regulatory science 
and health education research 

Previous GWL research has focused largely on the 
effects of GWLs featured on cigarette packs. This 
body of work has made a strong case that warning 
labels are most effective at promoting quit intentions 
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Table IV. OLS regression models comparing GWLs to text-only and social ads to branded imagery (H2 and H3), adults 

Visual attention to Visual attention to Negative affect 
Independent variable ad (H2a, H3a) warning (H2b, H3b) (H2c) 

Randomized condition 
Ads w/brand imagery, text Reference Reference Reference 
Ads w/GWL -8. 16 (2.02)*** 7.29 (1.44)*** 0.57 (0.12)*** 
Ads w/social cues 7.61 (2.03)*** -6.37 (1.45)*** 0.13 (0.12) 

Demographic and behavioral Included Included Included 
controls 

Constant 26.91 (5.66)*** 15.03 (4.07)*** 1.82 (0.35)*** 
Adjusted R2 0.07 0.17 0.10 
N 283 280 292 

Each model included control variables for age, gender identity, race/ethnicity, income, education, nicotine dependence, quit attempts 
in the past year, food insecurity and receipt of government benefits in the past year. 
*p :S 0.05, **p :S 0.Ql, ***p :S 0.001. 

Table V. wgistic regression models predicting susceptibility to smoke (youth) and intentions to quit (adults) 

Independent variables Susceptibility to smoke (youth; RQ2) Intention to quit (adults; RQ3) 

Visual attention to brand 
Visual attention to warning 
Negative affect 
Health risk beliefs 
Cigarette brand appeal 

Demographic and behavioral controls 
Constant 
N 

-0.01 (0.01) 
-0.01 (0.01) 
-0.21 (0.13) 
-0.08 (0.04) 
0.90 (0.24)*** 
Included 
0.66 (1.41) 
439 

0.002 (0.01) 
0.004 (0.01) 
0.73 (0.15)*** 
0.1 I (0.04)** 
Not Measured 
Included 
-5.44 (1.06)*** 
333 

The susceptibility to smoke model included control variables for age, gender identity, race/ethnicity, having ever tried a cigarette, 
living in a home where someone smokes and sensation seeking. The intention to quit model included control variables for age, 
gender identity, race/ethnicity, income, education, nicotine dependence, quit attempts in the past year, food insecurity and receipt of 
!?overnment benefits in the past year. 
P :S 0.05, **p :S 0.Ql, ***p :S 0.001. 

and smoking cessation when they evoke high levels 
of negative affect [11-14]. This study offers evi
dence that GWLs can also increase negative affect 
in the context of cigarette ads, despite the fact that 
they occupied a relatively small proportion of the 
image (20%) and thus had to compete for visual 
attention with a much larger pro-smoking message. 
It is also noteworthy that negative affect was a 
strong predictor of quit intentions in adults. 
Combined, these findings suggest that GWL effects 
on negative affect have potential to transfer to 
greater quit intentions and reduced cigarette smok
ing over longer periods of exposure. 
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This study also finds evidence that GWLs can 
reduce the appeal of cigarette brands, at least rela
tive to the current SGWs. Brand appeal was the 
strongest (and indeed, only) predictor of youth 
susceptibility to start smoking. Combined, these 
results suggest a potential added benefit of prom
inent GWLs on cigarette ads: reducing the chance 
that these ads will entice youth to start smoking. 
These findings are important because cigarette 
ads, particularly those featuring social cues, seek 
to link cigarette smoking with favorable outcomes 
like fun, sociality and rebelliousness. These per
ceptions, in tum, are likely to enhance the appeal 
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~ 4.0 • Social Cue Ad, Graphic Warning 

• B1'81ld [mage,y Ad, Graphic Warning 

1.0 
Brand Appeal, Youth Negative Affect, Youth Negative Affect, Adults 

Fig. 3. Summary of relationships between warning label condition and key outcomes (brand appeal and negative affect). 

of cigarette brands. There was no evidence that the 
effects of GWLs on brand appeal or negative 
affect differed whether or not a cigarette ad fea
tured social cues-GWLs promoted these out
comes in both contexts. This suggests that 
GWLs may be useful for placement on ads typical 
of those reaching a variety of audiences and 
placed in a variety of contexts-magazines 
(which often feature social cues), retail environ
ments (which more typically feature stylized por
trayals of brand logos) and online (which employs 
both). Future work should directly compare the 
effects of ad and warning label exposure across 
these contexts. 

!Nol~iifftllmliR:~1:111!11111:iPli!ml' 
pfflijll,~0:i'il1bi!lffl!Bti1il'i~iMl: .. l~iffl!r.c 
~- ~ ~igffl:i::!im§tll1t:::Nfflli!\Mrl1~t !Wl•llffi~' 
1;1,~ffl !llmilm; IRffll~i:Ilff~!§II'm{ [~Di QI 
~ileffll:ffllmlilitl\Ul~R~!!ffl:l~~tlffli.!~iBl¢i' 
1ijf1:!IWI!ii¢m~if1!'Il~llt:i~!ii~li~lii [ 11-14 J. 
There is evidence, however, that GWLs on packs 
do invite smokers to engage in greater cognitive 
elaboration about smoking's harms [11], an out
come that we did not measure in this study. Future 
work should test whether GWLs on ads can influ
ence this outcome. 

All told, these findings offer new evidence con
sistent with the argument that the FDA should re
consider implementing GWLs that cover 20% of 
cigarette ads in the United States. Graphic warning 
labels on cigarette ads appear to have effects similar 
to those observed in previous work on cigarette 
packs, with an added benefit of reducing cigarette 
brand appeal among youth. 

Study limitations 

We acknowledge several study limitations. First, we 
gauged reactions to warning labels in a single 
(mobile) laboratory session with only 90 s of expos
ure. Therefore, we were unable to gauge the impact of 
warning label exposures on behavior, emotions or 
beliefs over time. Longitudinal research that tracks 
exposure to warning labels on cigarette ads and sub
sequent behavior in situ would provide stronger evi
dence about their potential impact at the population
level. However, such a study would require wide
spread implementation of these warnings, as it 
would be unethical to purposefully expose youth 
and adults to a high volume of cigarette ads over 
time, given our expectation that they are harmful. 
We thus focused on a single ad exposure session 

47 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 49 of 443 PageID #:  462



• 

J. Niederdeppe et al. 

and thoroughly debriefed participants about the 
study's purpose. 

Second, with the exception of unobtrusive eye 
tracking measures, we rely on self-reports. Third, 
we selected a small set of ads for the study which 
may not reflect the broader universe of cigarette ad 
appeals and content. Fourth, based on results re
ported here, we are unable to answer a variety of 
important questions relevant to warning label imple
mentation. These include questions about (i) which 
warning messages are the most impactful, and (ii) 
optimal warning label size and placement, since we 
held these constant. 

Conclusions 

Prominent warnings on cigarette ads attract visual 
attention regardless of whether they feature gra
phic imagery or only text, but GWLs outperform 
text-only warnings in generating visual attention 
to the warning, reducing visual attention to the ad 
itself, and arousing greater levels of negative 
affect. The FDA should reconsider their 
implementation. 

Supplementary data 

Supplementary data are available at HEAL online 
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Abstract 

Background:The U.S. Food and Drug Administration (FDA) is working to introduce new graphic warning labels for cigarette 
packages, the first change in cigarette warnings in more than 25 years. We sought to examine whether warnings 
discouraged participants from wanting to smoke and altered perceived likelihood of harms among adolescent males and 
whether these warning effects varied by age. 

Methods: A national sample of 386 non-smoking American males ages 11-17 participated in an online experiment during 
fall 2010. We randomly assigned participants to view warnings using a 2x2 between-subjects design. The warnings 
described a harm of smoking (addiction or lung cancer) using text only or text plus an image used on European cigarette 
package warnings. Analyses tested whether age moderated the warnings' impact on risk perceptions and smoking 
motivations. 

Results: The warnings discouraged most adolescents from wanting to smoke, but lung cancer warnings discouraged them 
more than addiction warnings did (60% vs. 34% were "very much" discouraged, p<.001). Including an image had no effect 
on discouragement. The warnings affected several beliefs about the harms from smoking, and age moderated these effects. 
Adolescents said addiction was easier to imagine and more likely to happen to them than lung cancer. They also believed 
that their true likelihood of experiencing any harm was lower than what an expert would say. 

Conclusions: Our findings suggest that warn1ngs focusing on lung cancer, rather than addiction, are more likely to 
discourage wanting to smoke among adolescent males and enhance their ability to imagine the harmful consequences of 
smoking. Including images on warnings had little effect on non-smoking male adolescents' discouragement or beliefs, 
though additional research on the effects of pictorial warnings for this at-risk population is needed as the FDA moves 
forward with developing new graphic labels. 
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Introduction 

To address harms caused by tobacco use, which is the leading 
cause of preventable deaths worldwide [l], the World Health 
Organization calls for the implementation of large warning labels 
on tobacco products [2). Many nations have already adopted this 
approach [3). In November 2010, the U.S. Food and Drug 
Administration (FDA) proposed new graphic warning labels for 
cigarette packages [4). Although the implementation of these 
specific graphic warnings was blocked by the court, the FDA will 
propose new graphic labels in the future as required by the Family 
Smoking Prevention and Tobacco Control Act [5-7). 

The FDA's previously proposed warnings included both images 
and text, and future warnings will do the same [6]. Surveys, as well 

PLOS ONE I www.plosone.org 

as some experimental studies with non-U.S. populations or current 
smokers, indicate that warnings with images are generally more 
effective for increasing motivation to not smoke or attempt quitting 
than text-only warnings [8). However, at least one experimental 
study suggests that this finding may not hold true for non-smoking 
U.S. adolescents [9). 

The previous FDA labels, and most likely future labels as well, 
contain warnings about different harms from smoking, including 
lung cancer and addiction, both of which are addressed by 
warning labels currently in use in other countries. Adolescents may 
perceive some harms as more salient than others. Lung cancer, a 
concrete medical consequence that may elicit specific mental 
images (e.g., blackened lungs and oxygen tanks), might be easier 
for adolescents to appreciate than addiction, a more abstract 
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concept that may not call to mind specific images. On the other 
hand, adolescents tend to discount long-term consequences and 
place more weight on short-term outcomes compared to adults, 
and thus they might be less concerned about lung cancer, a long
term consequence, than addiction, a short-term consequence [10). 
These two harms also vary in their applicability to adolescents. 
Addiction develops quickly after smoking initiation and could 
affect teen smokers personally [11). Lung cancer takes longer to 
develop, so it is unlikely to affect teen smokers in the immediate 
aftermath of smoking initiation. 

Ability to understand harms could also vary by the age of the 
adolescent [12,13). For example, between ages 10 and 18, children 
become more likely to anticipate the consequences of their actions 
[ I OJ. Beliefs about the addictive properties of smoking decrease 
between ages 11-14, but begin to increase between ages 15-18, 
and beliefs that smoking could be personally harmful follow the 
same pattern during these years [I 4]. Thus, warnings that focus on 
different types of consequences (e.g., short-term versus long-term, 
addiction versus other harms) of smoking may vary in their impact 
on smoking risk beliefs and motivations for adolescents of different 
ages. 

Because most smokers begin smoking during adolescence and 
males are more likely to use tobacco products than females [15], it 
is important to understand how male adolescents respond to 
cigarette package warnings. The purpose of this study was to 
examine whether different types of warnings discouraged wanting 
to smoke and altered perceived likelihood of harms among 
adolescent males. To distinguish adolescents' risk judgments about 
themselves from other risk judgments, we asked about their own 
beliefs about the likelihood of experiencing harms as well as what 
they thought an expert would say about the likelihood. We also 
sought to understand the role of age in adolescents' reactions to 
the warnings. W'e predicted that warnings would increase the 
perceived likelihood of smoking-related harms and discourage 
wanting to smoke more if they focused on lung cancer (versus 
addiction) or contained images (versus text-only warnings). Finally, 
we also conducted exploratory analyses examining whether older 
adolescents, who are at greater risk of starting to smoke [16], 
responded differently to the warnings than younger adolescents. 

Materials and Methods 

Participants 
During August and September 2010, boys ages 11-17 

completed an online survey [17]. Their parents were members 
of a national panel of U.S. households constructed by 
Knowledge Networks through list-assisted, random-digit dialing 
supplemented by address-based sampling to capture cell phone
only households [ 18). In exchange for participation in surveys, 
parents received points that they could later redeem for small 
cash payments. Households without Internet access received 
laptops and free Internet access. Boys received 5,000 points 
(worth about $5) for completing the survey. The survey 
company sent email invitations to participate in the study to 
I, 195 parents likely to have sons in the target age range. Among 
those who responded to their invitations (n = 752, 63%), 73% 
(n = 547) were eligible and completed the parent survey. We 
asked them to allow their adolescent sons to also participate. In 
households with more than one son age 11-1 7, we chose the son 
with the most recent birthday. Of the 547 parents, 421 (77%) 
had adolescent sons who also completed surveys. For the present 
analysis, we report data from 386 adolescent males, having 
excluded 35 adolescents who reported smoking at the time of 
the study (8% of the sample). 
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Adolescent Males and Cigarette Warnings 

Ethics statement 
The Institutional Review Board at the University of North 

Carolina approved the study. Parents provided written consent, 
and sons provided written assent. 

Procedure 
Survey software randomly assigned sons to view a cigarette 

warning (Figure 1) in one of four conditions in a 2 x2 between
subjects factorial experiment. We refer to these factors throughout 
the paper as "harm type" (addiction versus lung cancer) and 
"imagery" (text-only versus text with an image). \,Ve varied harm 
type by stating on the warning either "Smoking is highly 
addictive" (harm of addiction) or "Smoking causes fatal lung 
cancer" (harm of cancer). We chose these two harms because most 
adolescents know that smoking causes addiction and lung cancer 
[I 9,20], and we wished to focus on risk perceptions, rather than 
knowledge of harms. We varied imagery by presenting one of 
these statements alone (text-only condition) or with an image (text 
with image condition). Because we wished to evoke thoughts about 
personal harm, we selected images of recognizably suffering 
individuals. Specifically, we chose an image of a man behind 
prison bars made of cigarettes to evoke addiction and a man in a 
hospital bed breathing through a ventilator to evoke lung cancer. 
The selected images are both currently in use on European 
cigarette packs [21]. Participants were randomized to see only I of 
the 4 warnings (text-only with addiction, image with addiction, 
text-only with lung cancer, or image with lung cancer). We 
pretested the warnings and survey with a sample of 23 adolescent 
males, and they reported no difficulty understanding and 
completing the items. A manipulation check with young adults 
found that warnings with images were more vivid than text-only 
warnings (p<.05). However, the vividness of warnings with lung 
cancer did not differ from those with addiction. All of the warnings 
received equivalent ratings of their ability to elicit self-efficacy to 
not smoke. 

Measures 
\1/hile viewing the randomly assigned warning, participants 

responded to the question, "How much does this discourage you 
from wanting to smoke cigarettes?" The item had a 5-point 
response scale labeled from "not at all" (coded as I) to "very 
much" (5). After the warning was no longer on screen, participants 
answered three questions in random order about the perceived 
likelihood and imaginability (i.e., the ease of picturing the harmful 
consequence) of addiction and the same three questions also in 
random order about lung cancer. The likelihood questions 
specified whether this was what an expert might say or their 
own belief: "If you started smoking more than once a week, what 
do you think an expert would say are the chances that you would 
eventually [become addicted/develop lung cancer]?" and "Setting 
aside what an expert might say, tell us what you think is true for 
you. If you started smoking more than once a week, what do you 
think the chances really are that you would eventually [become 
addicted/develop lung cancer]?" The perceived likelihood items 
had a 5-point response scale that ranged from "almost no chance" 
(1) to "almost certain" (5). The questions about imaginability of 
harms read: "How easy or hard is it to imagine [being addicted to 
cigarettes/having lung cancer]?" The response scale ranged from 
"very easy" (I) to "very hard" (4). They answered questions about 
the likelihood and imaginability of both addiction and lung cancer 
in all 4 experimental conditions, regardless of the warning viewed. 

Parent surveys assessed sons' age, health insurance status, race 
(white or non-white), and ethnicity (Hispanic/Latino or non
Hispanic/Latino), as well as parents' marital status, education, and 
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Fi~ure 1. C_igarette warnings. Source: ec.europa.eu/health/archive/ph_determinants/life_style/tobacco/documents/uk_pictures.pdf. 
do1:l 0.1371/Journal.pone.0065533.g00l 

smoking habits. ,,ve classified parents as having "never smoked" 
(smoked less than 100 cigarettes in their lifetimes (n = 172) or 
refused to answer (n = 3)), being "former smokers" (smoked more 
than I 00 cigarettes in their lifetimes but not current smokers), or 
being "current smokers" (smoke cigarettes some days or everyday). 
The survey also assessed household characteristics: income, 
urbanicity (as described by the Census Bureau definition of 
metropolitan statistical areas) [22], and region of residence 
(Northeast, Midwest, South, and ,,Vest). Other than demographic 
questions answered by parents, our analyses are based on sons' 
responses. The complete parent and son surveys are available 
online [2 3]. 

Data analyses 
Preliminary analyses included linear regressions to identify 

demographic correlates of the seven dependent variables (discour
agement from wanting to smoke and beliefs about the likelihood 
and imaginability of harms). Based on these analyses, we included 
race as a covariate in the remaining regression analyses because 
white race was bivariately associated with greater personal views of 
likelihood of addiction, greater expert views of likelihood of lung 
cancer, and lower imaginability of addiction (all p's<.05). Linear 
regression analyses modeled the main and two-way interaction 
effects of the two experimental factors (imagery and type of harm) 
and adolescent's age on the seven dependent variables. Analyses 
used age centered about the mean [24]. We present regression 
coefficients as standardized betas lj3s). 

We compared the imaginability of lung cancer and addiction 
using a paired t-test and then used within-subjects A..~OV A to 
examine the effects of viewpoint (own perceived likelihood or 
perception of expert's view of likelihood) and harm (addiction or 
cancer) on likelihood estimates. We analyzed data with SPSS 
version 17.0 (SPSS Inc., Chicago, IL). Statistical tests were two
tailed with a critical alpha of 0.05. 
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Results 

Adolescents' mean age was 13.8 years (Table !). Most were 
white (77%) and lived in urban areas (83%). About half of 
parents reported a household income of less than $60,000 
(51 %). Only 17% of parents were current smokers; most parents 
had never smoked (45%) or were former smokers (38%). 
Adolescent participants viewed the screen with the warning 
for a mean of 18 seconds (median 14 seconds). Our random
ization check indicated only one of the ten sociodemographic 
characteristics (urbanicity) differed by condition (p = .04), but 
this characteristic was not associated with any of the dependent 
variables. 

Discouragement from wanting to smoke 
Most participants were "quite a bit" (20%) or "very much" 

(48%) discouraged from wanting to smoke by the warnings. As 
predicted, adolescents who viewed warnings with lung cancer 
messages were more discouraged than adolescents who viewed 
warnings with addiction messages (/J = .28, p<.001) (Figure 2), 
with 60% being "very much" discouraged by lung cancer 
warnings versus 34% for addiction warnings. Contrary to 
prediction, there were no main or interaction effects of imagery 
(i.e., text with image versus text-only) on ratings of discouragement 
from wanting to smoke (Table 2). Age was not related to 
discouragement. 

Lung cancer 
Perceived likelihood of lung cancer. The majority of 

participants rated their personal chance of developing lung 
cancer as "high chance" (38%) or "almost certain" (21 %) if 
they were to start smoking at least once a week, and they 
believed an expert would rate their chance of developing lung 
cancer similarly (44% and 25%, respectively). Neither imagery 
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Table 1. Demographic Characteristics (n = 386). 

AOOI.ES<li:tlr MALES 
Age, mean (SD) 

Health inSUfance 
Race 

White 

Non-white 

l!~!i14=itr > 

Hispanic/Latino 

~r:ttisp,!J[#l.ati!)I)·· ·. 

PARENTS 

Nlilritaf•,tjtiu•·········· 
Married/living with partner 

atfief . 
Education 

High 1chool Qr lest 
Some college or more 

~~"~ status••••••·•·· 
Never smoked 

Foi;J!i,r•sml)Mr•·•·•?••• 
Current smoker 

H<>ll$1H()l.1)5 
Income 

2e:$60,ooo 

Rural 

vrt;,~n 
Region of residence 

Midwest 

West 

doi:10.1371 /journal.pone.0065533.t00l 

n('lb) 

13.8 (2.1) 

88 (23) 

65 (17) 

317 (82) 

211 (55) 

175 (45) 

64 (17) 

189 (49) 

67 (17) 

93 (24) 

83 (22) 

(i.e., text with image versus text-only) nor harm type (i.e., 
addiction versus cancer) affected adolescents' own perceptions 
of the likelihood of lung cancer (Table 2). 

There was an interaction between age and adolescents' beliefs 
about an expert's view of the likelihood of lung cancer (p = .04). 
When viewing text-only warnings, adolescents' beliefs about what 
an expert would say about their chance of getting cancer 
decreased with age (p = .02). In contrast, when viewing warnings 
with images, their beliefs about what an expert would say about 
their likelihood of developing cancer did not change with age 
(p= .56). 

lmaginability of lung cancer. The majority of adolescent 
males found lung cancer to be "sort of hard" (30%) or "very hard" 
(46%) to imagine. Neither the type of harm nor the presence of 
imagery impacted the imaginability of lung cancer. Older 
adolescents found lung cancer to be more imaginable than did 
younger adolescents (fJ = - . I 0, p = .045). 
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Addiction 
Perceived likelihood of addiction. Most participants rated 

their chance of becoming addicted if they were to start smoking at 
least once per week as "high chance" (32%) or "almost certain" 
(35 % ) and believed that an expert would say they had "high 
chance" (35%) or an "almost certain" (44%) chance. There were 
no main or interaction effects of imagery or harm type on 
likelihood beliefs. 

However, there was an interaction between harm type and age 
of the adolescents (p = .04). When viewing warnings with addiction 
messages, perceptions of an expert's estimates of addiction 
likelihood decreased with age (p = .02), whereas when viewing 
warnings with lung cancer messages, these perceptions did not 
change with age (p = .44). There was no interaction between 
imagery and age. 

Imaginability of addiction. Most participants found addic
tion to be "sort of hard" (22%) or "very hard" (37%) to imagine. 
There were no effects of harm type, imagery, or age on the 
imaginability of addiction. 

Within-subjects analysis of perceived likelihood and 
imaginability of harms 

Contrary to our prediction, participants found it harder to 
imagine having lung cancer than becoming addicted (Table 3) 
(means 3.09 vs. 2.72, t= -5.86, p<.001). Participants believed 
that they were more likely to become addicted than develop lung 
cancer (means 3.98 vs. 3.72, F (df I, 385) = 29, p<.001). 
Participants also believed that experts would rate them as more 
likely to experience any harm than they would rate themselves 
(means 3.97 vs. 3.72, F (df 1, 385)=59, p<.001). There was no 
interaction effect of role (own versus expert rating) and harm type 
on perceived likelihood beliefs. 

Discussion 

Common sense suggests that frightening images should scare 
kids away from smoking. ,§9ffl,¥¢r{i:&tlnl~~~k~mffii 
m~rsrmm~•·~~1m!!Imtt~!it~:~~m¢!!€ml!~i::~pmI 
•!Wafi.~tA:\$mi1!liJ:tn1q:tp•;•:~'rontvw~:•m•1• :wd 
n§tmiRi IIBG&nlwNIP#tt¢i•Itffillifj~~g;~ ,U:~i! 

Past experiments and survey studies have typically found 
warnings with graphic images to have more impact than text
only warnings [8]. For example, in one within-subjects experi
ment, young adults were more discouraged from smoking by 
graphic warning labels with images than by text-only labels [25]. 
However, respondents in that study were older (ages 18-24) than 
participants in the present study and were current or former 
smokers, suggesting that they may have been less naive about 
smoking and therefore had different responses to the warnings. 
~~ !imdyJJi-41:!M••~H,'!~iffl,(#i~ei;i~siiQjiUi~H;kp~t,t~t} 
fflltlm~9!'! 1tt'iiruailm::ilf~q~I.~ tA 9m;:t,Ati,m 
fqglll,J!!~litmit4~i#l;-m!~~••1l~BI• iWDM:tAll!tt:;;.::~¢¢l!;Y¢••£zjr 
ffiiimi1t~~111~mm MJaI:m1mAqt!$ III~K¢ 
while labels with images were more effective for non-smoking 
teenagers from Canada, which had already adopted such labels 
[9]. 

Potential reasons why warnings with images were not more 
effective in our study than warnings without them include that 
participants in our study were young Qess than 17 years of age) and 
non-smokers. Because of their youth or lack of smoking 
experience, they may have had fixed, non-nuanced beliefs about 
the dangers of tobacco use that inclusion of imagery could not 
change. The null findings could also reflect the brief period of the 
exposure (i.e., the warning appeared on only one screen) or our 
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Figure 2. Effects of warnings on discouragement from wanting to smoke (n=386). Error bars depict standard errors. 
doi:10.1371/journal.pone.0065533.g002 

choice of images. Not all pictorial health warnings are equally 
effective [26-28]. The images we chose were not gruesome, and 
gruesome images appear to be more effective in motivating young 
adult smokers to quit or not initiate smoking [29]. Further, neither 
image was an explicit image of diseased body part (e.g., mouth 
ulcers), and such images appear to be more effective than either 
symbolic images Oike on the addiction warning) or images of 
human suffering Oike on the lung cancer warning) [26,28]. 

We also hypothesized that warnings focused on the harm of 
lung cancer would affect adolescents more than warnings focused 
on addiction. We found partial support for this hypothesis. 
Perceptions of the likelihood of lung cancer and addiction did not 
differ by condition. However, lung cancer-focused warnings 
discouraged participants from wanting to smoke more than 
addiction warnings. Cancer is widely feared. Holland and Cullen 
describe "cancerophobia," a dysfunctional fear of the "five D's" of 

cancer: death, disfigurement, disability, dependence, and disrup
tion of key relationships [30]. Cancer is also more concrete and 
perhaps easier to understand than addiction. Moreover, cancer is 
deadly, while addiction has to cause other sequelae in order to be 
deadly. Regardless of warning viewed, participants found it easier 
to imagine addiction than lung cancer overall, perhaps because 
they had previously seen people addicted to nicotine, but not 
people with lung cancer, in the media or among friends and 
family. That imaginability oflung cancer increased with age lends 
credence to the exposure explanation. 

Respondents believed that their actual risk of harm was lower 
than what an expert would say, a finding that suggests unrealistic 
optimism [31]. If experts' opinions reflect average people's risk of 
harm, believing oneself to be at lower risk than what an expert 
would say is consistent with a self-enhancing optimistic bias (i.e., 
the participant believes he is luckier, healthier, or has more 

Table 2. Effects of warning imagery and respondent age (n = 386). 

lmageryd 1,6) Harm• 1,6) lmageryxHarm 1,61 Age 1,61 Agexlmagery 1,61 AgexHarm 1,61 

w~r~~ <l~~ ~~ fr(l~Y«lfltiog f<isrnokit ... ·.·. ~.()J. 

Lung cancer 

Per~ l!~eli~9¥'\~n 
Perceived likelihood•: expert 

lma~iilablllty' 
Addiction 

-.01 -.03 .04 

Nr~ ~k.eij~11
: 1,)\,\11)•• 

Perceived likelihood•: expert 

lmaglnabllity< / ·• 

.04 

-.01 

.OS .01 

+;oti ·· )!llL 

*p<.05, 
**p<.001. 
Note: Analyses control for race. fJs are standardized regression coefficients. 
"Responses ranged from "not at all" (coded as 1) to "very much" (5). 
•Responses ranged from "almost no chance" (1) to "almost certain" (5). 
'Responses ranged from "very easy" (1) to "very hard" (4). 
"Text-only (-1) versus image with text (1). 
•Addiction (-1) versus lung cancer (1). 
doi:10.1371 /journal.pone.0065533.t002 
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-- < :0.3-? .i rt.6~t 

August 2013 I Volume 8 I Issue 8 I e65533 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 56 of 443 PageID #:  469

http://www.plosone.org


Adolescent Males and Cigarette Warnings 

Table 3. Mean (SD) discouragement from wanting to smoke, perceived likelihood, and imaginability (n = 386). 

Overall Text+Addiction Text+Cancer lmage+Addictlon lmage+Cancer 

Warnlrig <ilsi:6ora~ yt)U t'rorn W3\lti~, ~Q ~k.~ .. 
Lung cancer 

•Responses ranged from "not at all" (coded as 1) to "very much" (5). 
bResponses ranged from "almost no chance" (1) to "almost certain" (5). 
'Responses ranged from "very easy" (1) to "very hard" (4). 
doi:10.1371 /journal.pone.0065533.t003 

willpower than the average person) [32]. Alternatively, part:J.c1-
pants might have felt that experts were overstating their risk of 
harm to scare them away from smoking. 

We suspect that beliefs about one's own risk may be more 
closely held and less changeable than beliefs about expert opinions 
of risk. One implication is that changes to expert risk beliefs may 
be easier to achieve. The impact of image-based warnings on 
experts' likelihood of developing cancer remained constant across 
ages, while for text-only warnings, experts' risk beliefs about lung 
cancer were lower among older respondents. Younger adolescents 
may view text-only messages as strict, authoritative statements that 
reflect expert opinions that smoking leads to high risk of lung 
cancer, but the tendency to view messages in this way decreases 
with age. Viewing "stronger" warnings (those with images), rather 
than "weaker" (text-only) ones, may counter this tendency for 
older adolescents. 

Participants' perceptions of what an expert would say about 
their chance of becoming addicted also varied by age and warning 
type. Although their perceptions of what an expert would say 
about their chance of addiction decreased with age when viewing 
warnings about addiction, it remained constant for lung cancer 
warnings. One possibility is that adolescent males' views about 
experts' opinions and average likelihoods become more nuanced 
with age: they no longer view addiction as completely inevitable, 
or they can see how experts might be fallible. Respondents only 
engaged in this thinking about their chances of addiction when the 
warning they saw was on-target (i.e., related to addiction). Off
target warnings (i.e., related to lung cancer) did not affect these 
perceptions, perhaps because they did not induce deeper cognitive 
processing about the likelihood of addiction. 

This study benefited from the use of a sample of adolescents 
from all regions of the country with proportions of white race and 
Hispanic/Latino ethnicity similar to the national average [33]. In 
addition, the experimental design permits causal inference, 
although conducting the experiment at a single time point did 
not enable us to assess whether discouragement led to future 
abstinence from smoking. However, non-smoking adolescents' 
decisions to avoid smoking strongly predict their later smoking 
behavior [34]. A limitation of the study is that participants saw 
cigarette warnings online as freestanding images rather than on 
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cigarette pack silhouettes viewed online or on actual cigarette 
packs handled in person. Additionally, they only viewed the 
warnings while answering one item, so exposure was lower than 
what it would be in a naturalistic setting. While studies using actual 
cigarette packs are needed to confirm our findings, especially given 
that pack features can impact responses to warning labels [35], 
they may be hard to conduct with a national sample as we 
interviewed in the present study. Finally, future studies may derive 
some benefit from including more than two exemplar warnings 
per manipulation in order to confirm that the present findings 
about these particular lung cancer and addiction warnings 
generalize to other lung cancer and addiction warnings, including 
those ultimately selected by the FDA for future use. 

The implementation of graphic cigarette warning labels is 
currently on hold. In November 2011, a U.S. District Judge 
blocked the FDA from requiring tobacco companies to put the 
previously selected labels on cigarette packages [5], and in April 
2013, the FDA announced that they would not appeal this 
decision [6]. This announcement means that the FDA will need to 
select new graphic labels to meet the requirements of the Family 
Smoking Prevention and Tobacco Control Act [6,7]. Understand
ing how adolescents at risk of smoking respond to different 
warnings can inform the future research needed to develop new 
warning labels. It is promising that, after viewing cigarette 
warnings, adolescent males were very discouraged from wanting 
to smoke and perceived high likelihood of experiencing harm. 
However, our study suggests the importance of having warnings 
that focus on cancer over addiction because cancer warnings were 
more discouraging and greater exposure to images of cancer could 
improve the imaginability of this serious potential harm. 
Ultimately, graphic warning labels on cigarette packs could be a 
valuable addition to other strategies shown to help prevent youth 
smoking, including mass media campaigns, cigarette taxes, clean 
air laws, age limits on purchasing, and advertising bans [15]. 
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Abstract: Introduction: The Guidelines for the implementation of Article 11 of the World Health 
Organization (WHO) Framework Convention on Tobacco Control (FCTC) require that cigarette 
health warning labels should include pictures and take up 50% or more of the principal display 
area. This study examined how the association between large pictorial warnings, those covering 
2:50% of the front and back of the package, and the prevalence of cigarette smoking varies by 
educational attainment. Methods: We pooled individual-level tobacco use data from the Global Adult 
Tobacco Survey (GATS) in 18 countries between 2008 and 2013 and.linked them with warning label 
requirements during the same period from the MPOWER database and reports regarding warnings. 
The respondents' self-reported exposure to warnings was examined according to education. Logistic 
regressions were further employed to analyze education-specific associations between large pictorial 
warnings and smoking prevalence, and whether such association differed by education was examined 
using an interaction test. Results: At the time of the survey, eight out of 18 countries had imposed 
graphic warning labels that covered 2:50% of the package. These warnings were associated with 
a 10.0% (OR= 0.89; 95% CI: 0.81, 0.97; p ~ 0.01) lower cigarette smoking prevalence among adults 
with less than a secondary education or no formal education, but not among respondents with at least 
a secondary education. Less educated respondents were also less likely to be exposed to warnings in 
all 18 countries. The association between strong warnings and lower smoking prevalence among 
less educated respondents could be greater if their exposure to warnings increases. Conclusions: 
Prominent pictorial warning labels can potentially reduce health disparities resulting from smoking 
across different education levels. 

Keywords: cigarette warning labels; smoking prevalence; disparity; education; GATS 

1. Introduction 

There is a rich evidence base that supports warning labels being an effective tobacco control 
policy as they serve as a powerful intervention providing health information to both smokers and 
nonsmokers [1-5], and increase knowledge of the harmful effects of smoking [5,6]. An increasing 
number of studies further illustrate that graphic warnings are more effective in reducing smoking than 
text-only warnings [7,8]. Graphic warning labels have been shown to reduce smoking prevalence and 
increase attempts to quit in Canada, which has adopted prominent graphic warning labels covering at 
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least 50% of the front and back of the package since 2001 [9-11 ]. Growing evidence also shows that 
large prominent warnings affect a variety of smoking-related outcomes in other high-income countries 
(HICs), as well as in many low- and middle- income countries (LMICs) [12-17]. 

Globally, health warning labels have been increasingly implemented in many countries in the 
past decade. In 2005, the first World Health Organization (WHO) treaty-the Framework Convention 
on Tobacco Control (FCTC)-entered into force, and with 180 signing parties as of 2016, it became 
one of the most rapidly ratified treaties in the United Nation's history [18]. The guidelines for the 
implementation of Article 11 of the WHO FCTC, the article addressing warning labels, produced 
in 2008, recommended that Parties adopt pictorial labels on packages that cover at least 50% of the 
principal display area [19]. These guidelines also provided recommendations for other characteristics 
that warnings should have, such as their location, color, rotation, content, language, and source 
attribution. The WHO also includes warnings as one of the most effective and cost-effective tobacco 
control measures including in its MPOWER package [20]. As of 2016, 105 countries or jurisdictions 
required pictorial warnings, with 77 countries or jurisdictions implementing such warnings [21]. 
Countries or jurisdictions that required large warnings taking up at least 50% of the front and back 
packages had also grown from 24 in 2008 to 94 in 2016 [21]. 

Despite strong evidence on the effectiveness of warning labels in influencing smoking-related 
outcomes [12-17], few studies have investigated differences in the effectiveness of warnings by 
socioeconomic status (SES), especially in LMICs. One review study concluded that health warnings 
had a neutral-to-positive equity impact, and that the responsiveness to warnings was either similar 
across SES groups or stronger among lower SES than among higher SES [22]. However, many studies 
cited in the review only investigated text-only warnings and the evidence exclusively came from 
HICs [17,22,23]. 

Several studies suggest that education may play an important role in the responsiveness to 
warning labels. Hitchman et al. [17] found that the effectiveness of the European Union text-only 
warnings was stronger among less educated populations in France, Germany, the Netherlands, and the 
United Kingdom. In an experimental setting, Cantrell [23] compared the impacts of graphic warnings 
on reactions to warning labels by SES groups and found that those with a high school education or less 
may be more responsive to warning labels in the United States than those with more than a high school 
education. Meanwhile, less educated smokers are also more likely to be offered smuggled cigarettes 
in some countries, rendering them less likely to be exposed to appropriate warning labels [24,25]. 
The combined evidence suggests that increased exposure to graphic warning labels can potentially 
reduce the health disparities caused by smoking. 

Furthermore, compared to pictorial warnings in HICs, such warnings in LMICs may be more 
likely to have a positive equity impact on health. Since graphic warnings have been shown to be more 
effective than text-warnings [2], illiterate people in LMICs may benefit more from graphic warnings 
through better communications regarding health risks. Another study examined the perceived 
effectiveness of graphic warnings among various socioeconomic groups in Mexico and found that less 
educated, older, and female adults tended to consider such warnings to be more effective [26]. 

To add evidence on the differential impact of warning labels, this study examined the association 
between large pictorial warning labels and cigarette smoking prevalence by adults' educational 
attainment, using data primarily from LMICs. We additionally explored factors that may influence the 
exposure to warning labels by educational attainment in these countries. 

2. Data and Methods 

2.1. Data Sources 

2.1.1. Global Adult Tobacco Survey (CATS) 

CATS is a nationally representative household cross-sectional survey of tobacco use among 
non-institutionalized adults aged 15 year or older. Conducted primarily in LMICs using comparable 
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protocols and questionnaires, GATS was designed to assist countries in evaluating and forming 
effective tobacco control policies (27]. Specifically, all GATS countries used country-specific stratified 
multi-stage cluster sampling designs, and their surveys consisted of interviews with both a household 
screening and an individual component (27,28]. GATS surveys cover a variety of topics including 
tobacco use prevalence, economic factors, exposure to policies and marketing, etc., which allow for an 
in-depth analyses of key tobacco control measures while controlling for other confounders [29]. 

As of February 2016, 22 countries had released the data from their GATS surveys conducted 
between 2008 and 2013 on the Centers for Disease Control and Prevention website as part of Global 
Tobacco Surveillance System Data (GTSSData) (30]. These countries and their corresponding survey 
years and sample sizes are as follows: Argentina (2012; N = 6645), Bangladesh (2009; N = 9629), Brazil 
(2008; N = 39,425), China (2010; N = 13,354), Egypt (2009; N = 20,924), Greece (2013; N = 4359), India 
(2009; N = 69,269), Indonesia (2011; N = 8305), Malaysia (2011; N = 4250), Mexico (2009; N = 13,617), 
Nigeria (2012, N = 9765), Panama (2013; N = 16,962), the Philippines (2009; N = 9701), Poland (2009; 
N = 7840), Qatar (2013; N = 8571), Romania (2011; N = 4517), Russian Federation (2009; N = 11,406), 
Thailand (2009; N = 20,566), Turkey (2008; N = 9030), Ukraine (2010; N = 8518), Uruguay (2009; 
N = 5581), and Vietnam (2010; N = 10,383). 

Among these 22 countries, Indonesia, Qatar, Bangladesh, and India were excluded because kretek, 
shisha or bidi smoking was also popular: kretek smoking was 31.5% in Indonesia, shisha smoking 
was 3.4% in Qatar, and bidi smoking was 9.2% in India and 11.2% in Bangladesh, respectively [30]. 
Cigarette smoking in these countries would also have been affected by marketing and regulation of 
these other products and thus pose a challenge to constructing comparable outcomes and predictors 
across countries. As a result, these four countries were dropped and 18 countries where cigarettes 
were the dominant smoked tobacco form were used in the analyses. The sample size of the combined 
18 GATS surveys was 21,683. 

Other than Argentina, the remaining 17 countries had all signed and ratified the WHO FCTC 
when GATS was conducted. At the time of the survey, there were 6 lower-middle-income countries 
(Egypt, Nigeria, The Philippines, Thailand, Ukraine, Vietnam), 10 upper-middle-income countries 
(Argentina, Brazil, China, Malaysia, Mexico, Panama, Romania, Russian Federation, Turkey, Uruguay), 
and two high-income countries (Greece, Poland). Among the 18 countries, there is one from the WHO's 
African region (Nigeria), five from its American region (Argentina, Brazil, Mexico, Panama, Uruguay), 
one from its Eastern Mediterranean region (Egypt), six from the European region (Greece, Poland, 
Romania, Russian Federation, Turkey, Ukraine), one from the South-East Asian region (Thailand), and 
four from the Western Pacific region (China, Malaysia, the Philippines, Vietnam). 

2.1.2. MPOWER Scoring Package 

Country-level warning label requirements and other tobacco control policies in the years 2008, 
2010, 2012, and 2014 came from the WHO MPOWER database. The MPOWER package includes six key 
components: (M) monitoring tobacco use and prevention policies, (P) protecting people from tobacco 
smoke, (0) offering help to quit tobacco use, (W) warning about the dangers of tobacco, (E) enforcing 
bans on tobacco advertising, promotion and sponsorship, and (R) raising taxes on tobacco [4]. Other 
than the M score, which is a surveillance tool of tobacco epidemic, each POWER score encompasses a 
comprehensive set of policies that have been shown to reduce smoking and categorizes the degree of 
policy implementation into different levels. The levels of implementation were coded using scores 
from one to four or five, indicating the lowest to highest level of implementation [31]. 

2.2. Variables 

2.2.1. Outcome Variables 

All outcome variables came from the GATS from the 18 primarily cigarette using countries. 
The major outcome variable we examined was cigarette smoking prevalence, measured using 
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standard questions that were common across GATS countries regarding cigarette consumption. More 
specifically, cigarette smoking prevalence was constructed using questions "On average, how many 
manufactured cigarettes do you currently smoke each day/ each week?", and "On average, how many 
hand-rolled cigarettes do you currently smoke each day/ each week". Cigarette smoking prevalence 
was constructed as a dichotomous variable that is coded as O for respondents who did not smoke any 
cigarettes, and as 1 for those who smoked either manufactured or hand-rolled cigarettes. 

In addition to cigarette smoking prevalence, we also examined the respondents' exposure to 
warnings as an intermediate outcome that would influence the association between warning labels and 
cigarette smoking. To assess the respondents' exposure to warnings, we constructed a set of variables 
that are related to the chances that an individual saw the warning. Based on the aforementioned 
questions regarding the use of manufactured or hand-rolled cigarettes, we categorized cigarette use 
into exclusive use of manufactured cigarettes, exclusive use of hand-rolled cigarettes, and the use of 
both manufactured and hand-rolled cigarettes. As users of hand-rolled cigarettes may be less likely to 
see packages and warnings, this categorization illustrates the level of warning label exposure due to 
use patterns. 

Using the questions "In the last 30 days, did you see any phrases about the risks of smoking 
on cigarette packages?", or "In the last 30 days, did you notice any health warnings on cigarette 
packages?", we constructed measures for the exposure to warnings on packages. Answers to these 
questions were coded in three levels in GATS: did not see any cigarette packages, YES, and NO. Using 
these three levels, we constructed two dichotomous variables: "saw any cigarette packages" and 
conditional on seeing any packages, "whether individuals saw any warnings". The first dichotomous 
variable measures exposure to packages and picks up differences in the availability of unpackaged 
cigarettes in the market, whereas the second variable measures respondents' exposure to warnings once 
they see a package, which may reflect the influence of the size and visibility of warnings. If smuggled 
cigarettes existed, the second measure would also reflect the influence of illegal cigarettes that did not 
carry warnings or carried less prominent warnings. We further looked into the purchasing patterns of 
smokers and used the question "The last time you bought cigarettes for yourself, how many cigarettes 
did you buy?" to identify the prevalence of purchasing individual sticks or in forms other than packs 
or cartons that may prevent smokers from seeing warnings. 

2.2.2. Predictor Variables 

When estimating the association between warning labels and cigarette smoking prevalence, we 
controlled for a series of country- and individual- level confounders. In addition, common trends in 
tobacco use and the tobacco control environment across countries were controlled for using a linear 
year trend. 

Education and individual-level SES confounders were constructed using information from GATS. 
Education was obtained from the question "What is the highest level of education you have completed?" 
or similar questions. Despite varying education systems and structures across countries, the levels 
of highest education completed can be generally categorized into the following five groups: no 
formal schooling, primary, secondary, post-secondary, and college or higher. Details on how we 
coded this variable for each country can be found in Appendix A Table A2. Following the previous 
literature [32,33], we also constructed various control variables that are common across the 18 countries, 
including age in years, household size, and a dummy of being employed (see Appendix A Table A3). 
Additionally, according to the GATS economic analysis toolkit [34], a series of questions regarding 
assets, such as cell phone, television, refrigerator, car, etc., were used to construct a wealth index for 
each individual to control for the wealth effect on smoking behavior. 

Information on cigarette warning labels was obtained from periodic international cigarette 
packaging and health warnings status reports, Euromonitor International cigarette and tobacco reports 
(http:/ /www.euromonitor.com/), ERC reports (http:/ /www.marketresearch.com/ERC-Statistics-Intl
plc-v1068/), the Tobacco Labeling Resource Centre website (http:/ /www.tobaccolabels.ca/ countries/ 
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canada/), and the MPOWER database [21,31] Based on the effective dates of warnings and their 
requirements concerning pictograms and size, for each country and year, we constructed a dichotomous 
variable for large pictorial warnings covering at least 50% of the front and back of package, with those 
that met these criteria coded as 1 and those that did not meet these criteria coded as 0. 

In Appendix A Table A 1, we present detailed information about warnings at the time of the survey 
in the 18 countries, including whether it was pictorial, the size of warnings on the front-, the back- and 
the combined front and back of the package, and whether misleading terms were banned. When the 
GATS was conducted, eight countries (Argentina, Brazil, Egypt, Malaysia, Panama, Thailand, Ukraine, 
and Uruguay) had large pictorial warnings covering :2:50% of the front and back of the package, 
whereas six countries (Vietnam, Turkey, Russian Federation, Poland, Greece, and China) imposed 
medium size text-only warnings covering 30%-49% of the pack, one country, (Romania) imposed a 
medium size pictorial warning of 35%, and three countries (Mexico, Nigeria, and the Philippines) had 
small text-only warnings covering <30% of the pack or unspecified sized text warnings. 

The MPOWER database also documents other characteristics of the warnings. The W score 
reflects the size of warning (average percent of the front and back of the package) and seven other 
characteristics: specific health warnings mandated; appear on individual packages as well as on 
any outside packaging and labelling used in retail sale; describe specific harmful effects of tobacco 
use on health; are large, clear, visible and legible (e.g., specific colors and font style and sizes are 
mandated); rotate; include pictures or pictograms; and are written in (all) the principal language(s) of 
the country [31]. GATS countries with large pictorial warnings also had reached the highest strength 
measured by the W score. That is, large warnings covering on average at least 50% of the front and 
back of the package with all seven recommended characteristics. In addition, these countries also had 
banned misleading terms in warnings (Appendix A Table Al) and thus met the WHO FCTC Article 11 
guidelines regarding warning labels. 

Four of the six scores in the MPOWER package-P, 0, E, and R-were included in the analyses as 
covariates in order to control for the tobacco control environment other than warning labels. The M 
score was not included because it measures surveillance of tobacco use rather than policies in a country. 
Because GATS was conducted in different calendar years between 2008 and 2013 and MPOWER data 
were biennial, POER scores in 2009, 2011, and 2013 were filled in using scores measured in 2008, 2010, 
and 2012, respectively. 

In addition to the tobacco control environment, we also controlled for country characteristics 
that are potentially highly correlated with smoking rates and the implementation of large graphic 
warnings, which are each country's stage of the tobacco epidemic and the literacy rate among adults 
age 15 or older. The stage of the tobacco epidemic was constructed for the survey year based on a 
model developed by Lopez, with values 1-4 representing the least to the most advanced stage [35]. 
This measure controls for predetermined factors that influence the difference in smoking prevalence 
across countries such as the trajectories of cigarette smoking due to tobacco use histories and shifts in 
demographics. Literacy rates among adults were obtained from the World Bank database, and because 
they were documented periodically, estimates for the nearest year when such information was available 
were matched to GATS data. As countries with lower literacy rates may have incentives to implement 
large graphic warnings while having a higher smoking rate, this variable helps to account for the 
potential reverse causality between warning label policies and smoking prevalence. This variable also 
controls for disparities in education across countries. 

2.3. Methods 

Given that previous studies showed a significant difference in the exposure to warning labels by 
educational attainment in some countries [29,30], we started by comparing measures that are related 
to warning label exposure by individuals' education levels. Specifically, we used the Chi-square value 
from a two-sample test to examine by education the differences among a set of variables that we 
consider to illustrate the degree of exposure, including "exclusive use of manufactured cigarettes", 
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"exclusive use of hand-rolled cigarettes", "use of both manufactured and hand-rolled cigarettes", 
"saw any cigarette packages" and, conditional on seeing any packages, "whether individuals saw 
any warnings". As smokers may engage in tax avoidance or purchase illicit cigarettes [24], we 
further examined among smokers how "saw any cigarette packages", "whether individuals saw 
any warnings", and "whether the last purchase was in a form other than packs or cartons", vary by 
education levels. 

Logistic regressions were used to analyze the association between warning label policies and 
cigarette smoking prevalence. Individual observations from the 18 country surveys were first stacked 
and then matched with POER scores and the dummy for large pictorial warnings using survey year 
and country identifiers. Analyses were performed first using the full sample and then for samples 
stratified by whether respondents had at least a secondary education. All regressions controlled 
for: country-level confounders including the stage of the tobacco epidemic, literacy rates, and POER 
scores that measure tobacco control environment; individual-level characteristics including gender, 
age in years, age squared, household size, employed dummy, and wealth index; and a linear year 
trend. When analyzing the full sample, regressions included an additional control variable reflecting 
whether the respondent had a less than secondary education or no formal education. Finally, to test 
the difference in the association between warning requirements and cigarette smoking prevalence 
by education, an interaction test was performed by analyzing a model with interaction terms of all 
other predictable variables and the education dummy. A significant estimate for the interaction term 
between warning requirements and the education dummy would indicate that their association varies 
by educational attainment. Throughout the analyses, the regressions were conducted using Stata 
Version 14.1. Estimates were evaluated using both odds ratios and the percent of change in smoking 
prevalence associated with large pictorial warnings. 

3. Results 

In Table 1, we present the summary statistics of the analytical samples. As described in the Data 
section, the adult sample consists of 18 primarily cigarette using countries from all WHO regions 
(Africa 1; Americas 5; East Mediterranean 1; Europe 6; Southeast Asia 1; Western Pacific 4). 

Table 1. Summary Statistics, all observations and by More versus Less education. 

Variables All More Education Less Education 

Mean/% (S.D.) Mean/% (S.D.) Mean/% (S.D.) 

Country-level variables 

Pictorial Warning Labels 2: 50% 56.70% (49.54%) 57.15% (49.49%) 56.05% (49.63%) 
P score 2.78 (1.09) 2.67 (1.01) 2.95 (1.18) 
0 score 4.07 (0.74) 4.07 (0.76) 4.06 (0.70) 
E score 3.53 (0.98) 3.56 (0.90) 3.49 (1.08) 
R score 3.78 (0.64) 3.81 (0.66) 3.73 (0.62) 
Stage of epidemic 2.86 (0.95) 2.92 (0.92) 2.79 (0.99) 
Literacy rate 90.39% (11.31%) 91.08% (10.84%) 89.39% (11.89) 

Individual-level variables 

Cigarette smoking 20.75% (40.55%) 22.18% (41.55%) 18.69% (38.98%) 
Male 47.71% (49.95%) 49.98% (50.00%) 44.42% (49.69%) 
Employed 59.60% (49.04%) 65.31 % (47.58%) 51.33% (49.95%) 
Household size 3.74 (2.19) 3.61 (1.91) 3.92 (2.53) 
Age 42.72 (17.39) 38.08 (14.94) 49.45 (18.45) 
Wealth index 0.68 (0.24) 0.76 (0.20) 0.58 (0.26) 
<Secondary education 40.84% (49.15%) 
N 215,655 127,581 88,074 

Note: the distribution of education by category is as the following: no formal education or less than primary 19.27% 
(39.44%), primary education 21.57% (41.12%), secondary education 40.55% (49.10%), post-secondary education 
4.80% (21.37%), and college or higher 11.49% (31.89%). 
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Other than Argentina, countries had all ratified the WHO FCTC and were obligated to eventually 
adopt the recommended policies. In the sample, the number of lower-middle-, upper-middle-, and 
high- income countries, is 6, 10, 2, respectively. After dropping observations with missing education, 
employment status, and wealth index, the sample size was 215,655. The mean(%) statistics show that 
over half (56.7%) of the sample at the time of survey lived in a country (Argentina, Brazil, Malaysia, 
Panama, Thailand, Ukraine or Uruguay) with a warning label that meets the WHO FCTC guidelines 
by requiring pictorial warnings covering at least 50% of the front and back of the cigarette package. 
The average POER scores suggest that countries in our analytical samples had implemented tobacco 
control policies but not at the highest level as reported in the MPOWER database. In these countries, 
the tobacco epidemic was at a relatively advanced stage, on average, and the average adult literacy rate 
was 90.4%. The sample characteristics were as follows: the percentage of males was 47.7%; the average 
age was 42.7 years; average household size was 3.7; the employment rate was 59.6%; and the wealth 
index was 0.68, suggesting that on average the respondent owned about 68% of the items listed as 
assets in the survey. The outcome we investigated, cigarette smoking prevalence among adults, was 
on average 20.8%, whereas the population with less than a secondary education was 40.8%. 

Table 2 contains two-sample test or Chi-square test results showing degrees of exposure to 
warning labels by education and by country. These results show that less educated populations and 
less educated smokers were less likely to be exposed to warning labels than their more educated 
counterparts. Specifically, less educated people were more likely to exclusively use hand-rolled 
cigarettes (in China, Egypt, Malaysia, the Philippines, Poland, Russian Federation, Thailand, Turkey, 
Ukraine, Uruguay, and Vietnam), or to use both manufactured and hand-rolled cigarettes (in Brazil, 
China, the Philippines, Poland, Russian Federation, Ukraine, Uruguay, and Vietnam). Alternatively, 
less educated people were less likely to exclusively use manufactured cigarettes (in Argentina, Brazil, 
China, Greece, Malaysia, Mexico, Poland, Romania, Russian Federation, Thailand, Turkey, Ukraine, 
and Uruguay) and thus may be less likely to be exposed to warnings on the package. Less educated 
people were also less likely to see packages in the last month (in countries other than the Philippines), 
or notice warnings when they saw packages (in all 18 countries). 

Less educated smokers were more likely to purchase in forms other than packs or cartons (e.g., 
in sticks, or did not purchase) in the last month (in Brazil, China, Egypt, Panama, Poland, Russian 
Federation, and Romania), were less likely to see packages in the last month (in Brazil, China, Malaysia, 
Mexico, Nigeria, the Philippines, Russian Federation, Thailand, Ukraine, and Vietnam), and were less 
likely to notice warnings when they saw packages (in countries other than Argentina, Egypt, Greece, 
and Poland). In conclusion, a common pattern emerges that less educated people and less educated 
smokers were less likely to be exposed to warning labels than their more educated counterparts. 

In Table 3, we present logistic regression results for the association between large pictorial warning 
labels and cigarette smoking prevalence, analyzed using all adults (column 1) and samples stratified 
by educational attainment (columns 2 and 3). We found that, when pooling both education levels, 
large pictorial warning labels that cover 2::50% of the front and back of the package were marginally 
associated with a 2.3% lower cigarette smoking prevalence at a 10% level (p ~ 0.1). In addition, large 
pictorial warning labels were associated with a 10.0% lower cigarette smoking prevalence among adults 
with less than a secondary education (p ~ 0.01), but the association was not statistically significant 
among adults with at least a secondary education. Interaction test results further confirms that this 
association significantly differed by education at a 0.1 % level (p ~ 0.001). When pooling both education 
levels, large pictorial warning labels were marginally associated with a 3.0% lower cigarette smoking 
prevalence at a 10% level (p ~ 0.1). 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 65 of 443 PageID #:  478



Int. J. Environ. Res. Public Health 2017, 14, 98 8 of 16 

Table 2. Measures Related to Exposure to Warning Labels by Education Levels by Country (N = number of observations in the sample). 

Argentina Brazil China Egypt Greece 

Education More Less More Less More Less More Less More Less 

Cigarette use pattern and exposure to warnings among general population 

Exclusively Hand-rolled 
0.07% 0.10%t 0.65% 4.03% 0.00% 1.19% 15.63% 1.38% 

(N =4575) (N= 1980) (N = 7493) (N=5856) (N = 11,697) (N=9221) (N = 3122) (N = 1235) 

Exclusively Manufactured 
25.44% 20.96% 12.19% 10.48% 28.80% 20.41% 16.15% 16.82%t 28.57% 17.00'¼, 

(N =4575) (N= 1980) (N =30,485) (N = 8940) (N = 7493) (N =5856) (N = 11,697) (N =9221) (N = 3122) (N= 1235) 

Hand-rolled and Manufactured 
0.61% 0.30%t 2.84% 10.76% 1.20% 2.60% 0.05% 0.05%t 1.38% 0.24% 

(N=4575) (N = 1980) (N =30,485) (N = 8940) (N = 7493) (N=5856) (N = 11,697) (N = 9221) (N =3122) (N= 1235) 

Saw packages in the past month 
79.26% 72.93% 88.63% 79.19% 88.86% 82.92% 96.22% 93.83% 90.49% 71.82% 

(N = 4575) (N= 1980) (N =30,485) (N = 8940) (N = 7493) (N =5856) (N = 11,697) (N =9221) (N =3122) (N= 1235) 

Saw warnings conditional on 74.02% 62.88% 82.11% 67.15% 75.59% 43.27% 98.19% 96.51% 82.76% 59.41% 
seeing packages in the past month (N =3626) (N = 1444) (N = 27,019) (N = 7080) (N = 6658) (N = 4856) (N = 11,255) (N =8652) (N =2825) (N = 887) 

Oga.rette purchasing pattern and exposure to warnings among cigarette smokers 

Did not buy in packages or cartons 10.23% 8.79%t 36.98% 42.00'Y. 4.03% 7.30% 3.27% 7.21% 10.63% 6.07%t 
during last purchase (N = 1192) (N=421) (N =4073) (N = 1188) (N = 2256) (N = 1357) (N = 1894) (N= 1553) (N = 988) (N = 214) 

Saw packages in the past month 
99.33% 98.82%t 98.63% 93.47% 99.74% 97.28% 99.84% 99.94%t 98.95% 99.57%t 

(N = 1195) (N = 423) (N =4582) (N = 1899) (N = 2297) (N = 1583) (N = 1895) (N = 1567) (N = 1423) (N = 230) 

Saw warnings conditional on 85.76% 83.97%t 93.56% 82.20% 93.63% 70.45% 98.84% 98.66%t 90.84% 86.90%t 
seeing packages in the past month (N = 1187) (N = 418) (N =4519) (N = 1775) (N = 2291) (N = 1540) (N = 1892) (N = 1566) (N = 1408) (N= 229) 

Malaysia Mexico Nigeria Panama The Philippines 

Education More Less More Less More Less More Less More Less 

Cigarette use pattern and exposure to warnings among general population 

Exclusively Hand-rolled 
0.82% 3.77% 0.00% 0.04%t 0.04% 0.08%t 0.14% 0.32%t 0.23% 2.43% 

(N = 2185) (N= 2043) (N = 6182) (N = 7391) (N =4729) (N =5024) (N =5178) (N = 11,727) (N =4758) (N=4942) 

Exclusively Manufactured 
17.48% 13.71% 14.88% 10.81% 3.13% 2.97%t 2.70% 3.35%t 21.67% 30.01% 

(N = 2185) (N = 2043) (N = 6182) (N = 7391) (N = 4729) (N = 5024) (N =5178) (N = 11,727) (N =4758) (N=4942) 

Hand-rolled and Manufactured 
3.11% 2.99%t 0.31% 0.19%t 0.76% l.09%t 0.75% 0.91%t 0.11% 1.36% 

(N = 2185) (N=2043) (N = 6182) (N = 7391) (N = 4729) (N =5024) (N =5178) (N = 11,727) (N =4758) (N = 4942) 

Saw packages in the past month 
88.15% 78.17% 84.57% 77.38% 78.35% 75.28% 94.61% 91.86% 91.57% 91.38% t 

(N = 2185) (N= 2043) (N = 6182) (N=7391) (N = 4729) (N = 5024) (N =5178) (N = 11,727) (N =4758) (N =4942) 

Saw warnings conditional on 89.25% 83.28% 65.24% 46.81% 42.19% 21.81% 64.36% 48.93% 89.03% 77.06% 
seeing packages in the past month (N = 1926) (N = 1597) (N =5228) (N = 5719) (N = 3705) (N =3782) (N = 4899) (N = 10,772) (N =4357) (N =4516) 

Cigarette purchasing pattern and exposure to warnings among cigarette smokers 

Did not buy in packages or cartons 7.57% ll.24%t 41.85% 41.26% t 68.13% 74.26%t 43.33% 61.63% 75.29% 64.51% 
during last purchase (N= 449) (N = 347) (N =939) (N = 812) (N = 182) (N =202) (N= 180) (N =503) (N = 1036) (N= 1564) 

Saw packages in the past month 
99.57% 95.45% 98.83% 97.06% 100.00% 93.27% 97.31% 93.31% t 99.24% 96.95% 

(N= 468) (N = 418) (N =939) (N=816) (N = 186) (N =208) (N = 186) (N =538) (N = 1047) (N= 1670) 

Saw warnings conditional on 97.21% 88.22% 89.33% 76.26% 70.43% 48.97% 85.08% 70.72% 97.69% 87.21% 
seeing packages in the past month (N = 466) (N =399) (N =928) (N = 792) (N = 186) (N=194) (N= 181) (N=502) (N = 1039) (N = 1619) 
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Table 2. Cont. 

Argentina Brazil China Egypt Greece 

Poland Romania Russia Thailand Turkey 

Education More Less More Less More Less More Less More Less 

Cigarette use pattern and exposure to warnings among general population 

Exclusively Hand-rolled 
1.30% 2.56% 0.23% 0.IJ0%t 0.03% 0.37% 2.98% 13.79% 0.95% 1.67% 

(N=6407) (N = 1408) (N=3882) (N= 606) (N = 10,035) (N = 1367) (N=9367) (N = 11,158) (N= 2624) (N=6394) 

Exclusively Manufactured 
29.76% 19.25% 24.57% 10.07% 41.90% 30.21% 15.34% 8.18% 38.22% 22.46% 

(N=6407) (N = 1408) (N =3882) (N = 606) (N= 10,035) (N= 1367) (N= 9367) (N = 11,158) (N= 2624) (N=6394) 

Hand-rolled and Manufactured 
1.00% 1.99% 0.46% 0.33%t 0.45% 1.02% 3.11% 3.35%t 0.72% 0.99%t 

(N=6407) (N = 1408) (N=3882) (N = 606) (N= 10,035) (N = 1367) (N = 9367) (N = 11,158) (N=2624) (N = 6394) 

Saw packages in the past month 
84.81% 78.91% 86.40% 65.35% 81.81% 71.18% 95.09% 89.34% 98.51% 96.11% 

(N=6407) (N=1408) (N=3882) (N = 606) (N= 10,035) (N = 1367) (N=9367) (N = 11,158) (N = 2624) (N=6394) 

Saw warnings conditional on 86.49% 75.43% 89.06% 64.14% 84.40% 74.48% 90.39% 82.88% 92.38% 75.26% 
seeing packages in the past month (N=5434) (N= 1111) (N=3354) (N = 396) (N = 8137) (N =960) (N =8907) (N =9968) (N= 2585) (N =6145) 

Cigarette purchasing pattern and exposure to warnings among cigarette smokers 

Did not buy in packages or cartons 1.73% 4.35% 6.80% 17.46% 1.72% 3.52% 42.27% 46.79%t 4.31% 6.64%t 
during last purchase (N= 1966) (N=299) (N=971) (N=63) (N=4246) (N =426) (N= 1765) (N= 1404) (N= 1022) (N= 1505) 

Saw packages in the past month 
99.85% 99.40%t 99.80% 98.41%t 99.95% 99.54% 99.85% 96.60% 100.00% 99.94%t 

(N=2054) (N=335) (N=981) (N=63) (N=4253) (N=432) (N=2007) (N=2826) (N = 1047) (N = 1606) 

Saw warnings conditional on 96.73% 94.89%t 98.16% 90.32% 95.95% 92.33% 98.20% 92.49% 96.66% 92.83% 
seeing packages in the past month (N=2051) (N=333) (N=979) (N=62) (N=4250) (N =430) (N =2004) (N =2730) (N= 1047) (N= 1605) 

Ukraine Uruguay Vietnam 

Education More Less More Less More Less 

Cigarette use pattern and exposure to warnings among general population 

Exclusively Hand-rolled 
0.17% 0.88% 1.57% 8.33% 0.09% 1.09% 
(7005) (N = 1137) (N = 2422) (N = 3159) (N=5435) (N =4486) 

Exclusively Manufactured 
30.46% 11.79% 19.82% 10.92% 17.28% 18.28% t 

(N=7005) (N = 1137) (N=2422 (N = 3159) (N =5435) (N = 4486) 

Hand-rolled and Manufactured 
0.91% 1.14%t 2.64% 5.48% 0.09% 0.80% 

(N=7005) (N= 1137) (N= 2422) (N = 3159) (N=5435) (N=4486) 

Saw packages in the past month 
84.33% 64.64% 83.28% 75.82% 96.30% 90.28% 

(N=7005) (N= 1137) (N= 2422) (N =3159) (N =5435) (N = 4486) 

Saw warnings conditional on 79.97% 53.06% 92.66% 82.63% 92.53% 80.91% 
seeing packages in the past month (N=5907) (N=735) (N = 2017) (N =2395) (N=5234) (N=4050) 

Cigarette purchasing pattern and exposure to warnings among cigarette smokers 

Did not buy in packages or cartons 5.70% 8.22%t 33.58% 39.02%t 30.83% 31.87% t 
during last purchase (N = 2194) (N= 146) (N=545) (N =533) (N = 947) (N = 866) 

Saw packages in the past month 
99.77% 97.45% 99.66% 99.10%t 99.79% 98.45% 

(N =2210) (N= 157) (N=582) (N = 781) (N = 949) (N =905) 

Saw warnings conditional on 96.92% 87.58% 98.45% 94.32% 98.52% 93.15% 
seeing packages in the past month (N =2205) (N= 153) (N =580) (N = 774) (N = 947) (N=891) 

Note: t denotes that the means were not significantly different by education at the 1 % level. 
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Table 3. The Association between Large Pictorial Warning Labels and Cigarette Smoking Prevalence 

among Adults and By Education. 

Independent Variables 

Pictorial Warnings ~ 50% 

Less Educated (<secondary) 

Percent Change in Smoking 

Pictorial Warnings ~ 50% 

N 

All 

(1) 

0.971 t 
(0.937, 1.006) 

0.970 * 
(0.945, 0.996) 

-0.023 t 

(0.014) 

215,655 

More Educated 

(2) 

0.986 
(0.945, 1.028) 

-0.011 

(0.016) 

127,581 

Less Educated 

(3) 

0.885 ** 
(0.809, 0.967) 

-0.100 ** 

(0.037) 

88,074 

Note: Odds ratio and corresponding 95% CI (in square brackets) are reported. Percent change in smoking was 
estimated using the formula log OR x (1 - mean prevalence) and corresponding standard errors (in parentheses) are 
reported in the lower panel of Table. Regressions also controlled for age, age squared, household size, employment 
status, wealth index, POER scores, the stage of tobacco epidemic, adult literacy rate, and a linear year trend. 
The interaction test shows that the association significantly differed by education levels, t p :S 0.1, * p :S 0.05, 
** p :S 0.01. 

4. Discussion 

Using GATS data from 18 primarily LMICs, we analyzed how the association between large 
pictorial warnings and cigarette smoking prevalence differs by educational attainment, measured 
by whether a respondent had at least a secondary education or not. w,Jai.lij''ffli~I!;fg~''pi~ll~it 
ilil11ii~,li~l~l-U! 3iQ;i~:ltffl:i~\$1 liiiirogl2ililf~l!Eill9iii,il 

~roooaiffiii'ill!i!i~iiiilll,Riiiloo~:~i;: The interaction test further illustrates that the 
association between large pictorial warnings and cigarette smoking significantly differs (p :S 0.001) by 
education. We further found that the exposure to warning labels was also significantly lower among 
less educated smokers than among more educated smokers in all 18 countries. These results suggest 
that the effectiveness of graphic warning labels among less educated population could be even stronger 
if their exposure to warning labels could be increased. 

These findings are consistent with findings from previous studies that concluded that less 
educated people were more responsive to graphic warning labels or perceived graphic warning 
labels as more effective [17,22,23,26]. The combined evidence suggests that prominent graphic 
warnings may promote health equity by reducing smoking disparities across populations with different 
educational attainment. 

In addition, as all 18 GATS countries required some warnings on cigarette packages, results also 
indicate that prominent pictorial warnings, compared with text-only warnings and small pictorial 
warnings that cover less than 50% of packages, were associated with lower cigarette smoking 
prevalence among adults with less than a secondary education. These findings are in line with 
previous studies that found pictorial warnings to be more effective in reducing smoking than text-only 
warnings [3,4]. 

Furthermore, when large pictorial warnings were implemented in GATS countries, these warnings 
also met the WHO FCTC guidelines about other warning characteristics (see Appendix A Table Al). 
As a result, our results can also be interpreted as findings pertaining to health warnings that meet the 
WHO FCTC guidelines regarding size, pictograms, rotation, language, etc. and warnings that were 
implemented at the highest level measured in MPOWER package. 

This study is the first to examine how warning labels were differentially associated with smoking 
prevalence by education in primarily LMICs. Compared with HICs where the literacy rate was almost 
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100%, 15 out of the 16 GATS LMICs in the analyses had a literacy rate lower than 100%. Because 
illiterate people cannot read text-only warning labels and large pictorial warnings were found to be 
associated with lower smoking prevalence among less educated population, our findings provide 
some supports that illiterate populations may benefit more from graphic warning labels through a 
better understanding of the risks of smoking via pictograms. 

The findings of this study are also very important because many high tobacco using countries 
are LMICs that currently do require large pictorial warnings [21]. For example, China has the largest 
burden related to smoking yet it only implements text-only warnings that occupy 35% of the package. 
The Russian Federation, another country where cigarette smoking prevalence is high, currently adopts 
graphic warnings that cover 40% of the package [21]. The implementation of large pictorial warnings 
in these countries could potentially reduce smoking prevalence in the less educated population. 
Moreover, as studies also show that less educated people are also more likely to be smokers in these 
countries [32,36,37], large pictorial warning labels may also reduce health disparities across educational 
levels in these high tobacco using countries. 

This study is subject to a few limitations. First, the pooled GATS data were in a one-timecross
sectional format that do not allow us to identify the causal impact of warning labels in reducing 
smoking prevalence [38,39] Second, due to the limited number of countries and years in the pooled 
data, standard errors were not clustered at either country or year level and could be underestimated [40]. 
Third, we could not identify the exact sources of lowered exposure to warning labels among less 
educated adults, for example, whether it was because less educated respondents were more likely 
to buy illicit cigarettes or because they paid less attention to packages in certain countries. Fourth, 
GATS surveys were conducted primarily in LMICs; the health equity impact of pictorial warnings 
could differ in HICs. Last, we did not investigate warnings for other tobacco products that may also 
influence cigarette smoking prevalence. Future studies should address these limitations. 

5. Conclusions 

This is the first study that utilizes regression methods to study the association between large 
pictorial warnings and cigarette smoking prevalence among adults by education in primarily LMICs. 
Our findings suggest that the association between prominent graphic warnings and lower smoking 
prevalence was greater among less educated adults and can potentially become even stronger if less 
educated adults are equally exposed to warnings as more educated ones. Large pictorial warning 
labels may be an effective tool in reducing health disparities attributable to smoking across groups 
with different educational attainment. Our findings provide strong evidence to support the warning 
label guidelines for Article 11 of the WHO FCTC. 
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Appendix A 

Table Al. Warning Label Requirements in the GATS survey years and in 2014. 

Country Pictorial• %Front %Back % Average Misleading Terms Ban 

GATS 
2014 GATSYear 2014 GATSYear 2014 GATSYear 2014 

GATS 2014 
Year Year 

Argentina Yes Yes 50 50 50 50 50 50 Yes Yes 
Brazil Yes Yes 0 30 100 100 50 65 Yes Yes 
China No No 30 35 30 35 30 35 Yes Yes 
Egypt Yes Yes 50 50 50 50 50 50 Yes Yes 

Greece• No No 30 30 40 40 35 35 Yes Yes 
Malaysia Yes Yes 40 50 60 60 50 55 Yes Yes 
Mexico No Yes 0 30 50 100 25 65 Yes Yes 
Nigeria No No Not specified Not specified Not specified Not specified Not specified Not specified No Yes 
Panama Yes Yes 50 50 50 50 50 50 Yes Yes 

The Philippines • No No 30 30 0 0 15 15 No Yes 
Poland• No No 30 30 40 40 35 35 Yes Yes 
Romania Yes Yes 30 43 40 53 35 48 Yes Yes 

Russia Federation No Yes 30 30 50 50 40 40 No No 
Thailand Yes Yes 50 85 50 85 50 85 Yes Yes 
Turkey No Yes 30 65 40 65 35 65 Yes Yes 
Ukraine Yes Yes 50 50 50 50 50 50 Yes Yes 
Uruguay Yes Yes 50 80 50 80 50 80 Yes Yes 
Vietnam No Yes 30 50 30 50 30 50 No No 

Note: • Countries with large pictorial warnings also met the 7 characteristics in W score. • In 2016, the Philippines, Greece, and Poland implemented pictorial warnings that are 50%, 65%, 
and 65% of the front and back of the package, respectively. 
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Country 

Argentina 

Brazil 

China 

Egypt 

Greece 

Malaysia 

Mexico 

Nigeria 

Panama 

The 
Philippines 

Poland 

Romania 

Russia 

Thailand 

Turkey 

Ukraine 

Uruguay 

Vietnam 

No Formal Schooling 

Did not attend an educational institution, 
or kindergarten 

Do not know how to read or write, never 
attended school in the past, adult and 

youth literacy, Nursery, Class 
literacy-CA, Maternal, Kindergarten etc. 

No formal schooling, 
<primary school completed 

No formal schooling; attended primary 
school, not completed 

No formal schooling, 
<primary school completed 

No formal schooling, 
<primary school completed 

No formal education 

No formal schooling, 
<primary school completed 

No formal schooling, special education, 
<primary school completed 

No formal education, elementary, 
not completed 

No formal education, 
incomplete elementary 

No formal education 

No formal education 

No education/illiterate, <primary school 

Not graduate 

No formal education 

No formal schooling 

No formal education, 
not completed primary education 

Table A2. Definition of education category by country. 

Primary 

Primary or E.G. B (Basic 
General Education) 

Elementary (primary) 

Primary school completed, 
<secondary school completed 

Primary school completed; 
attended preparatory school, 

not completed 

Primary school completed, 
<secondary school completed 

Primary school completed, 
<secondary school completed 

Primary 

Primary school completed 

Primary school completed, 
<secondary school completed 

Elementary completed, high 
school, not completed 

Elementary 

Primary school completed 

Primary or some high school 

Primary school completed 

Elementary school/primary 
education 

Primary school, <Secondary 
school completed 

Standard/ special primary 
school 

Completed primary 
education 

Secondary 

Secondary, Polymodal 

Middle School (junior high, scientific, classical, etc.), 
regular EF or 1 degree, youth/adults or supplement 
elementary school or 1 degree, youth/adults or high 

school equivalent or 2nd degree 

Secondary school completed, high school/technical 
secondary school 

Completed preparatory school, attended high school, 
not completed; completed high school/equivalent 

education, diploma 

Secondary school completed, <high school completed, 
high school completed 

Secondary school completed, high school completed 

Secondary, Technical/TRADE Technical, Normal 
Basic, preparatory or vocational, technical high school 

Junior or Senior secondary school completed 

Secondary school completed 

High school completed 

Junior high school, vocational, secondary 

Secondary school completed, vocational, apprentice 
schools, high school completed 

High school 

Grade 6-gard 12/vocational education 

Secondary or Vocational secondary school, high 
school or equivalent 

Basic or full secondary school completed, high school 
completed 

Basic cycle of high school/UTU/secondary 
bachelaurate/UTU technical bachelaurate/technical 

education/primary or secondary teaching degree 

Completed basic secondary /secondary education 

Post-Secondary, 
<College 

Tertiary not University 

<college/university 
degree completed 

Vocational, Superior no 
university 

Post secondary year 1,2,3; 
college not completed 

Junior college 

Post high school 
completed 

Vocational/trade school, 
some college 

Certificate/vocational 
education 

Tertiary, not university 

Grad 

College or Above 

College/University, Post Graduate 

Top-graduation, Master's or Ph.D. 

College/university completed, 
post-graduate degree completed 

College/university completed, 
post-graduate degree completed. 

College/university 
completed/technological educational 

institute, post graduate degree 
completed 

College/university completed, 
post-graduate degree completed. 

technical or trade degree, normal 
upper-level, Masters/Doctorate 

College/university completed 

College/university completed, Post 
graduate degree completed 

College completed, post graduate 
completed 

Bachelor's degree, Master degree or 
higher 

College completed, university, post 
graduate degree completed 

College, advanced degree 

2': Bachelor degree 

College or faculty, master/doctorate 

College/university completed, post 
graduate degree completed 

University or similar, post-graduate 

university /College/Specialized 
secondary education 

College/university completed, 
post-graduated 

13 of 16 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 71 of 443 PageID #:  484



Int. J. Environ. Res. Public Health 2017, 14, 98 14 of 16 

Variable 

Warning ::, 50% 

POER scores 

P score 

Oscore 

E score 

R score 

Stage of epidemic 

Literacy rate 

Cigarette smoking 

Male 

Employment status 

Age 

Weal th index 

Household size 

<secondary education 

Table A3. Variable Definitions. 

Description 

Country-level Policy variables 

Indicator equals 1 if warning labels occupy at least 50% of the display area with all seven appropriate characteristic, 0 otherwise 

Four among the six MPOWER composite scores as ovriates 

Categorical variable: = 1 if data not reported or not categorized;= 2 if up to two public places completely smoke-free;= 3 if three to five public places completely smoke-free;= 4 if six 
to seven public places completely smoke-free;= 5 if all public places completely smoke-free (or at least 90% of the population covered by complete subnational smoke-free legislation; 
excluding pubs and bars where these are illegal) 

Categorical variable: = 1 if data not reported;= 2 if None; = 3 if there are NRT (Nicotine replacement therapy) and/ or some cessation services (neither cost-<eovered); = 4 of there are 
NRT and/or some cessation services (at least one of which is cosh:overed); = 5 if there are national quit line, and both NRT and some cessation services cost-<eovered 

Categorical variable: = 1 if data not reported; = 2 if complete absence of ban, or ban that does not cover national TV, radio and print media; = 3 if ban on national TV, radio and print 
media only;= 4 if ban on national TV, radio and print media as well as on some but not all other forms of direct and/or indirect advertising;= 5 if ban on all forms of direct and 
indirect advertising. 

Categorical variable: = 1 if data not reported;= 2 if :S25% of retail price is tax;= 3 if 26%-50% of retail price is tax;= 4 if 51 o/~75% of retail price is tax;= 5 if >75% of retail price is tax 

Categorical variable that measures the stages of tobacco epidemic with levels 1-4 representing least to most advance stages. 

Percentage of literacy rates among adult population age 15 or older 

Individual-level variables 

Indicator equals 1 if the respondent smoked cigarettes in the past month, 0 otherwise 

Indicator equals 1 if male, 0 if female 

Indicator equal if being employed, 0 otherwise 

Age in years 

The fraction of GATS-surveyed household items (electricity, flush toilet, and any other surveyed assets) that the respondents has in their possession 

Number of household members 

Binary indicators equals 1 if the completed education of a respondent is less than Secondary school or that the respondent never received formal schooling, 0 otherwise 

No formal education or <primary 
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Abstract 

Introduction: Though the WHO Framework Convention for Tobacco Control (FCTC) calls for the 
implementation of large graphic warning labels (GWLs) on cigarette boxes, the courts have blocked 
the implementation of 50% labels in the United States. We conducted an experiment to explore 
whether changing the size of GWLs is associated with changes in visual attention, negative affect, 
risk beliefs, and behavioral intentions. 
Method: We recruited adult smokers (N = 238) and middle-school youth (N = 237) throughout the 
state of NewYork in May 2016. We randomly assigned participants to one of three between-subject 
conditions (no GWL [control], 30% GWL, 50% GWL). 
Results: Adult and youth participants looked at the GWLs longer when the GWL covered 50% ver
sus 30% of the pack's front. Increasing GWL size from 30% to 50% did not influence negative affect 
or risk beliefs, though both GWL sizes increased negative affect relative to the no-GWL control 
group. Exposure to 50% GWLs increased adult smokers' intentions to quit compared to no-GWL, 
but smokers exposed to 30% GWLs did not differ from control. There were no differences between 
50% GWLs, 30% GWLs, and control on youth smoking susceptibility. 
Conclusions: Findings provide some evidence of the benefits of a 50% versus 30% GWL covering 
the front of the pack for adult smokers and at-risk youth from socioeconomically disadvantaged 
backgrounds-though not on all outcomes. 
lmplications:This research shows that 30% GWLs on cigarette packages increase negative affect 
relative to packages without front-of-package GWLs. Larger GWLs on cigarette packages (50% vs. 
30%) increase visual attention to the warning and its pictorial content among low-SES smokers 

© The Author(s) 2017. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco. All rights reserved. 
For permissions, please e-mail: journals.permissions@oup.com. 
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and at-risk youth but do not further increase negative affect. A 50% GWL increased adults' quit 
intention compared to no GWL at all, but we were underpowered to detect modest differences 
in quit intentions between a 50% and 30% GWL. Future work should thus continue to explore the 
boundary conditions under which relatively larger GWLs influence cognitive, affective, and behav
ioral outcomes. 

Introduction 

Graphic warning labels (GWLs) on cigarette packages use text 
and images to communicate the health risks associated with cig
arette smoking. GWLs are effective at promoting cessation-related 
outcomes such as quitting intentions,1-'· prompting researchers to 
investigate the relative importance of various GWL characteristics. 
Although one study suggests no effect of increasing GWL size on 
visual attention,; other studies have suggested that larger warnings 
are easier to read at a distance,' are more likely to be noticed/·7 

evoke stronger negative emotions,'•' foster stronger risk beliefs 
about smoking's harms,7

•
1"·'-' reduce positive pack perceptions,'-' and 

are perceived to be more effective,'•"•14 probably because they serve 
as a heuristic conveying the magnitude of health threats posed by 
smoking.' Nonetheless, increases in GWL size typically accompany 
other changes (eg, content, placement, brand marketing restrictions), 
confounding the causal interpretation for much of the evidence on 
the influence of the GWL size. 

The 2003 World Health Organization's Framework Convention 
on Tobacco Control (FCTC) originally recommended that GWLs be 
50% or more, but no less than 30%, of the cigarette pack's principal 
display areas. 11 The 2008 FCTC implementation guidelines adopted 
stronger language, recommending that GWLs 'cover more than 50% 
of the principal display areas and aim to cover as much of the prin
cipal display area as possible' (paragraph 12)." Just under half (86) 
of the 181 FCTC--ratifying countries have therefore adopted larger 
GWLs that cover more than 50% of the pack. However, further data 
on the impact of GWL size are needed to support tobacco control 
in the 97 countries that have not yet implemented GWLs covering 
more than 50%.16 

Regulators in the United States, especially, can benefit from such 
research because US courts protect a more robust right of commer
cial speech than do courts in other countries due to the way the 
courts have interpreted the First Amendment of the US Constitution. 
Currently, the United States has text-only warnings sponsored by the 
Surgeon General, but they appear on the side of the pack. There have 
been no major changes to the size or placement of these labels since 
the Cigarette Labeling and Advertising Act of 1965 instituted them. 
The Family Smoking Prevention and Tobacco Control Act of 2009, 
which gave the US Food and Drug Administration (FDA) the power 
to regulate tobacco products, states that warnings should cover 
50% of the pack's front and back. The FDA proposed nine full-color 
GWLs to appear on the top half of all cigarette packs sold in the 
United States. However, a federal appeals court ruled in favor of five 
major tobacco companies on the grounds the proposed labels vio
lated their First Amendment rights. At issue was whether the GWLs 
were no more extensive or restrictive than necessary to serve the 
public health interest. The tobacco companies successfully argued 
that the proposed labels infringed upon their commercial speech 
rights." The FDA declined to appeal the ruling to the Supreme Court 
and has yet to offer alternative GWLs. 

Thus, a key question for the FDA and US courts is whether a 
50% GWL is overly restrictive (as tobacco companies claim) or 
whether a smaller size would be sufficient to communicate smoking-
related risks and further the government interest in public health. 
Researchers have not yet conducted an unconfounded test of whether 
a smaller version would be as effective as a 50% version of the FDA-
proposed GWLs-a question with ramifications for the legality and 
impact of future GWLs the FDA may propose. Based on the rele
vant literature, we expected that 50% GWLs would produce greater 
negative affect and risk beliefs than 30% GWLs and packs without 
GWLs. Because the research has not yet demonstrated an effect of 
increasing size on visual attention and smoking-related intentions, 
we asked whether such differences would emerge between 30% and 
50% GWLs. 

Rather than using a general smoking population, this study 
compared the effects of 50% versus 30% GWLs among two pri
ority populations: socioeconomically disadvantaged adult smokers 
and primarily nonsmoking youth. The US smoking rates are higher 
among individuals below the poverty line and individuals without 
a college degree compared to those with higher income and formal 
education." People of low socioeconomic status (SES) face more 
difficulty quitting smoking 11 and suffer disproportionately from 
tobacco-related afflictions. 1' Similarly, youth from low--SES families 
have an increased risk for initiating smoking.'" Thirteen percent of 
eighth graders (ages 13-14) have tried cigarettes, yet the vast major
ity of kids under 10 years (94%) have not smoked," suggesting 
that middle-school youth are a critical group for tobacco control 
efforts. Further, low--SES populations are underrepresented in GWL 
research22 and may respond differently to GWLs.1'""'' 

Method 

Procedure 
We recruited adult smokers (N = 238) from low-income neighbor-
hoods in rural and urban communities in the Northeast United States. 
We located zip codes where the median household income levei'was 
s:$35K (using US census data) and collaborated with organizations 
that work with low--SES populations. Our adult recruitment strat
egy involved word--of--mouth advertising through partner organiza
tions and in-person flyer and street-intercept recruitment on site. We 
advertised the adult smoker study as a 'Health Messaging Study' 
in which participants would look at images of cigarette packaging, 
complete a survey providing feedback on the images, and receive 
$20 compensation. We confirmed adults' smoking status biochem
ically by administering a Co Vita breath test, which assesses exhaled 
carbon monoxide or (by request) an Alere saliva test, which screens 
for cotinine. We required that adults be able to read text in English 
on a computer screen. 

We recruited middle-school youth (N = 237, not required to be 
smokers) through Northeastern urban and rural schools in which 
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40%-100% of students received free or reduced price lunch. We 
worked with local administrations for permission to conduct the 
study, sending letters to parents/guardians of students in grades 6-8 
to allow them to opt their children out of participating. 

After obtaining consent (adults) or assent (from youth not opted 
out), we escorted participants into a mobile laboratory equipped 
with five eye-tracking stations using TobiiStudio 3.4.4 software 
and Tobii T60XL 24' monitors to assess visual attention. Tobii is 
nonintrusive insofar as it captures eye movements while the partici
pant sits at a comfortable distance from the screen. We calibrated 
participants' gaze with a short eye-tracking exercise. If Tobii could 
not calibrate eye movements (eg, bifocals, makeup, or visual im
pairment), the participant viewed study images in preview mode, 
and no eye-tracking data were collected. A lab assistant read all 
instructions aloud to participants, which were also displayed on the 
monitor. We then randomly assigned participants to one of three 
between-subject conditions (control, 30% GWL, or 50% GWL). 
Participants watched a 9-image slideshow of cigarette packs. In the 
control condition, participants saw images of the front of branded 
cigarette packs (Marlboro, Camel, Newport) without any GWLs (3 
repetitions of each brand). We chose front-only images as our con
trol stimuli because in the two GWL conditions, we showed only the 
fronts of cigarette packs. In the GWL conditions, participants saw 
images of the front of branded cigarette packs with GWLs covering 
either 30% or 50% of the top of the front of the pack (Figure l ). We 
adapted the 9 FDA-proposed GWLs, pairing each GWL with one 
of the three cigarette brands. We rotated the pairing of GWLs with 
brands to ensure that brands were not associated with particular 
GWLs. Each image appeared for 10 s followed by a fixation cross to 
reset visual attention. We randomized the order in which the pack 
images appeared in all conditions. 

Participants then used iPads to complete a self-report survey. 
For this study, we focused only on measures of their negative affect, 
health risk beliefs related to smoking cigarettes, and intention to quit 
smoking (adults) or susceptibility to smoking (youth). We debriefed 
participants and compensated them with $20 (adults) or a $10 
school donation (youth). The researchers' IRB and local school dis
tricts (where required) approved study protocols. 

FILTER CIGARETTES 
WARNING: 
Cigarettes 

Cause 
Cancer 

Measures 
Visual attention 

861 

We measured how long participants looked at three areas of interest 
(AOls): (1) cigarette brand imagery (covering 100%, 70%, or 50% 
of the box), (2) the GWL itself (0%, 30%, or 50%), (3) images 
within each warning (Figure 1). We summed fixation times for all 
nine images and report total fixation time (in seconds) for each AOI 
(see Supplementary Table A for descriptive statistics). 

Negative affect 
To measure negative affect, participants reported how much they felt 
afraid, angry, annoyed, disturbed, grossed out, guilty, sad, and scared 
on a Likert-type scale of 1 (not at all) to 5 (extremely) after seeing 
the images.'" Inter-item reliability was high (Cronbach's a,dul« = .93, 
a,ourh = .85); we averaged responses into an index. 

Old risk beliefs 
We assessed what we termed 'old' risk beliefs about smoking con
sequences described in the existing Surgeon General's Warning 
(SGW) labels by asking participants to indicate their agreement with 
statements adapted from the Population Assessment of Tobacco 
and Health.27 Four items gauged old risk beliefs among adults-that 
smoking cigarettes causes: babies to be born with low birth weight 
from the mother smoking during pregnancy, heart disease in smok
ers, lung disease (such as emphysema) in smokers, and lung cancer 
in smokers.2·1 We dichotomized responses with 1 = yes and O = no/ 
not sure. We summed them to create an old risk beliefs index rang
ing from O to 4. Four items gauged old risk beliefs among youth: 
whether they believe cigarette smoking is related to problems in 
babies whose moms smoke, heart disease, lung disease, and cancer. 
We coded responses as 1 (definitely yes) or O (probably yes/probably 
not/definitely not) and summed them to form a 0-4 index. 

New risk beliefs 
We also measured beliefs included in the newly proposed FDA 
GWLs that have not yet appeared on cigarette packs in the US Four 
items assessed these new risk beliefs among adults:''7 that smoking 
cigarettes causes (1) stroke and (2) mouth cancer in smokers, and 

Figure 1. Sample images of GWLs in each experimental condition with areas of interest, May 2016, Conditions from left to right: control, 30%, and 50%, Colored 

boxes indicate areas of interest (AOls) imposed to analyze visual attention: brand (blue), warning (yellow), and image (green). No AOls for warning or image 
were imposed on the control condition images, Cigarette brand imagery redacted for publication, Graphic design credit: L. Scolere, 
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(3) heart attacks and (4) lung disease in nonsmokers from second
hand smoke." Coding yes = 1 and no/not sure = 0, we created a 
summative new risk beliefs index from O to 4. For youth, we used 
a similar set of items: that smoking cigarettes is related to health 
problems in nonsmokers, stroke, and hole in the throat-and two 
questions-Can smoking cigarettes kill you? and Are cigarettes very 
addictive? We collapsed responses to these items into dichotomous 
variables (1 = definitely yes, 0 = other responses) and summed them 
to create an index from O to 5. We pilot-tested these measures to 

ensure adults and youth understood their respective versions. 

Quit intentions (adults) 
Adult participants who indicated they wanted to quit smoking 
for good and had a time frame in mind'·' also reported when they 
planned to quit. We created a dummy variable for intention to quit 
within the next 6 months, coding 1 = 7 days, 30 days, 6 months, and 
0 = next year, more than 1 year, no quit intention. 

Smoking susceptibility (youth) 

Youth participants responded to five questions using a 1 (definitely 
not) to 4 (definitely yes) scale: Do you think that (1) you will smoke 
a cigarette soon?, (2) you will smoke a cigarette in the next year?, 
(3) you will be smoking cigarettes in high school?, (4) in the future 
you might try a cigarette?, and (5) if one of your best friends offered 
you a cigarette would you smoke it?·'"·" We considered participants 
susceptible to smoking if they did not select 'definitely not' for any 
of the five questions. 

Covariates 
For both samples, we measured various demographic factors includ
ing age, gender identity, ethnicity, and race. Adults reported their 
income, education, smoking dependence,-" quit attempts in the past 
year, food insecurity, and receipt of government-funded benefits in 
the past year. For youth, we also measured having ever tried a cigar
ette, living in a smoking environment, and sensation seeking. A series 
of chi-square tests for independence and one-way ANOVAs demon
strated that, apart from the 'other race' variable for youth (N = 59 
youth participants overall), covariates did not differ significantly 
across the experimental conditions. 

Analytic strategy 
We used IBM SPSS (version 20.0.0) for all analyses. We com
puted means and 95% confidence intervals (Cl) for each condition 
(Table 1). To control for potential confounders, we ran two sets of 
multivariable linear regression models for the noncategorical depend
ent variables (fixation times, negative affect, and risk beliefs) and 
multivariable logistic regression models for intention to quit (adults) 
and susceptibility to smoking (youth). We used the 50% condition 
as our reference group in both tables (Tables 2 and 3) but re-ran 
the models setting the brand-only control group as our reference 
(see supplementary tables) to permit tests of statistical equivalence 
between all conditions. Prior to data analysis, we excluded 5 youth 
and 6 adult participants for being distracted while completing the 
study, not being proficient English speakers, or completing a similar 
previous study in the lab. We based these exclusions on a red flag 
system of noting odd behavior during data collection. A graduate 
research assistant later reviewed the data for patterns reflecting the 
reported issue, and the research team met to reach consensus on final 
exclusion decisions. 

Results 

Sample 

Nicotine &Tobacco Research, 2018, Vol. 20, No. 7 

The adult sample was, on average, middle-aged (M = 40.7, 
SD = 13.9) and approximately gender-balanced (44% female; see 
Supplementary Table A). Although the majority identified as nonHis
panic White (63%), 32% identified as African American. Only 13% 
had a college degree (compared to 20.8% of adults over 25 years in 
the United States)."' About 64% reported a yearly household income 
of under $20K (vs. 15.8% of the US population),33 and a majority 
said they received benefits from at least one welfare program in the 
prior year. Our youth sample averaged 12.5 years (SD = 0.99) and 
was gender-balanced (52 % female). Half (50%) identified as African 
American (32% nonHispanic White), and 44% reported living with 
a smoker. 

Effects of GWL size 
Visual attention 
Adults spent significantly less time looking at the cigarette brand im
agery in the 30% condition than in control (b = -36.85,p < .001) and 
less time looking at the brand in 50% versus control (b = -43.92, p < 

.001; see supplementary tables). Additionally, adults dwelled on the 
brand less in the 50% GWL compared to 30% (Table 2). Compared 
to control, youth also spent less time looking at the brand in the 
30% (b = -33.17, p < .001) and 50% conditions (b = -36.39, p < 

.001; see supplementary tables). However, increasing GWL size from 
30% to 50% did not decrease the time youth spent looking at the 
brand (Table 3). Both adults and youth dwelled significantly less on 
the 30% warning than on the 50% warning (Table 2 and 3). The 
same pattern emerged for fixation time on images in the GWLs, with 
adults and youth spending less time on images in the 30% condition 
than 50% (Table 2 and 3). 

Negative affect 
Relative to the no-GWL control group, both adults and youth 
felt significantly more negative affect upon exposure to the 30% 

GWL (b,duk, = 1.34, p < .001; b,outh = .53, p < .001) and 50% GWL 
(b,dults = 1.19, p < .001; b,outh = .61, p < .001; see supplementary 
tables). Adults and youth responded to the size change in GWLs 
similarly in that increasing the size from 30% to 50% had no influ
ence on negative affect (Table 2 and 3). 

Old risk beliefs 
No statistically significant differences emerged between the three 
conditions regarding old risk beliefs for either sample. For adults, 
neither the 30% (b = -.05, p = .76) nor 50% GWL (b = .07, p = .63) 
increased endorsement of old risk beliefs compared to control (see 
supplementary tables). Moreover, no difference emerged for the 
adults between 30% and 50% (Table 2). For youth, neither the 30% 
(b = .38, p = .07) nor 50% GWL (b = .08, p = .71) significantly 
increased old risk beliefs relative to control (see supplementary 
tables). Further, youth participants' old risk beliefs were similar be
tween the two GWL conditions (Table 3). 

New risk beliefs 
Adults' new beliefs about the risks associated with smoking cigarettes 
did not differ between control and 30 % (b = .17, p = .35) or between 
control and 50% (b = .27, p = .13; see supplementary tables). New 
risk beliefs did not differ for adults assigned to the 30% and 50% 
conditions (Table 2). For youth, the 30% GWL marginally increased 
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Table 1. Means (or proportions) and 95% confidence intervals by condition, May 2016 

Quit intentions/ 
Fixation time on Fixation time on Fixation time on Negative Old risk New risk susceptibility to 

brand warning image affect beliefs beliefs smoking 

Adults 50% 13.81 41.55 20.85 2.60 3.68 3.32 0.35 
[11.59-16.04] [37.33-45.76] [18.40-23.29] [2.38-2.82] [3.50-3.86] [3.11-3.53] [0.25-0.47] 

30% 19.54 35.35 15.14 2.78 3.61 3.20 0.30 
[16.48-22.61] [31.18-39.52] [12.95-17.34] [2.51-3.06] [3.41-3.81] [2.94--3.46] [0.20-0.41] 

Control 54.04 1.37 3.48 2.88 0.20 
[49.29-58.79] [1.23-1.51] [3.26-3.70] [2.61-3.15] [0.12-0.30] 

Youth 50% 17.34 43.20 22.95 2.59 3.30 4.07 0.43 
[15.46-19.21] [39 .92-46.48] [20.75-25.14] [2.36-2.82] [2.98-3.61] [3.79-4.35] [0.31-0.55] 

30% 20.99 37.39 16.33 2.46 3.48 4.07 0.31 
[18.52-23.46] [34.16-40.62] [14.57-18.09] [2.25-2.68] [3.23-3.73] [3.81-4.33] [0.21-0.42] 

Control 52.52 1.97 3.07 3.73 0.40 
[47.53-57.51] [1.75-2.20] [2.75-3.39] [3.43-4.03] [0.29-0.52] 

Fixation time variables were measured in seconds. Negative affect was measured on a scale of 1-5. Old risk beliefs were measured on a scale of 0-4. New risk 
beliefs were measured on a scale of 0-4 for adults and 0-5 for youth. Values for smoking intentions/susceptibility to smoking are proportions indicating percentage 
of participants in each condition who reported intention to quit in 7 days, 30 days, or 6 months (adults) or who reported they would try smoking (youth). 

new risk beliefs relative to control (b = .37, p = .06), and the 50% 
GWL did not increase new risk beliefs compared to control (b = .30, 

p = .14; see supplementary tables). Increasing the GWL from 30% to 
50% did not influence youth's new risk beliefs (Table 3). 

Quit intentions (adults) 

The 50% GWL produced significantly higher intentions to quit 
compared to control (OR= 3.13, 95% CI= 1.30 to 7.54), but quit 
intentions were not different between the 30% GWL and the control 
condition (OR= 1.89, 95% CI= 0.79 to 4.52; see supplementary 
tables). There was no difference in adults' intention to quit between 
30% and 50% (Table 2). 

Smoking susceptibility (youth) 
Susceptibility to smoking was statistically equivalent between con
trol and 30% (OR= 0.82, 95% CI= 0.41 to 1.65) and between con
trol and 50% (OR= 1.18, 95% CI= 0.59 to 2.35; see supplementary 
tables). There was no difference in youth's susceptibility to smoking 
between 30% and 50% (Table 3). 

Discussion 

This study reports five main findings. First, exposure to GWLs, 
whether covering 30% or 50% of the front of a cigarette pack and 
among both adult smokers and (at-risk but largely nonsmoking) 
youth, (a) decreased time spent looking at cigarette brand imagery 
and (b) increased negative affect relative to packs with fully branded 
content and no visible GWL. Second, increasing GWL size from 30% 
to 50% reduced adult smokers' visual attention to branded content 

smokers' intentions to quit smoking in the next 6 months compared 
to those exposed to only branded content, but smokers exposed to 
30% GWLs were not s1gmt1cantly different from the branded con
trol group. 

Public health implications 
Generally, our findings were mixed on the effects of 50% versus 
30% GWLs, with stronger evidence for differences among adult 
smokers than (largely nonsmoking) youth. We observed consistent 

evidence, among adults and youth, in support of 50% versus 30% 
GWLs on two of three eye-tracking measures. Increased visual atten
tion is likely necessary for meaningful impact over the long-term; 
findings from a systematic eye-tracking review regarding tobacco 
control messaging suggest that longer dwell time is associated with 
greater recall of warning content. J< Further, visual representations 
of health information can aid in comprehension and recall among 
low-literacy groups,'' and emotionally evocative media messages 
can encourage socioeconomically disadvantaged smokers to quit.-" 
Thus, increasing the visibility of emotional warning images may be 
important given the high level of exposure that low-income popula
tions have to tobacco industry messaging. 37 If one purpose of GWLs 
is to draw attention to the health consequences of smoking (making 
the information visible at a distance), devoting more space on pack
ages to communicate these risks is a logical method to achieve such 

an end. 
Furthermore, adult smokers spent less time looking at the brand 

when the GWL was 50% of the pack's front than when the GWL 
was 30%, but larger GWLs did not influence the amount of time 
youth spent looking at branded content. Tobacco industry docu
ments make clear that cigarette packaging is critical in cultivating 
brand loyalty and-perhaps more importantly-attracting new 
users.'' It is thus noteworthy that larger GWLs did not affect the 
amount of time youth spent looking at branded content. Although 
we can only speculate, it is possible that adult smokers are more 
familiar with cigarette brand imagery than (largely nonsmoking) 
youth. This (comparatively novel) cigarette-branded imagery may 
attract youth attention regardless of the size of branded content. 

Across both samples, GWLs covering 50% versus 30% of the 
pack did not produce significantly stronger risk beliefs, greater levels 
of negative affect, higher quit intentions (among adults), or lower 
smoking susceptibility (among youth). Unlike some studies docu
menting an association between GWL size changes and stronger risk 
beliefs about smoking's harms,7•1"·12 we found no direct effects of size 
increases on old or new risk beliefs. 

N 
~ 
co 
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Table 2. Regression coefficients (unstandardized) with standard errors or odds ratios predicting adult outcomes, May 2016 

Fixation time Fixation time Fixation time Old risk New risk Intention to quit 
on brand on warning on image Negative affect beliefs beliefs OR [95% CI] 

Condition (vs. 50%) 
Control 43.92 (2.49)··· - -1.19 (0.15)""" -0.07 (0.15) -0.27 (0.18) 0.32 [0.13, 0.77]" 
30% 7.08 (2.43)"" -7.40 (3.18)" -6.40 (1.78)··· 0.15 (0.15) -0.12 (0.14) -0.10 (0.17) 0.60 [0.28, 1.30] 

Covariates 
Age -0.19 (0.08)" 0.12 (0.13) 0.05 (0.07) 0.02 (0.01)"" 0.01 (0.01) -0.004 (0.01) 1.03 [1.003, 1.06]" 
Male (vs. female) -4.27 (2.13)" 1.19 (3.29) 0.69 (1.84) -0.17 (0.13) -0.06 (0.13) -0.33 (0.15)" 0.81 [0.40, 1.63] 
Hispanic (vs. -0.15 (2.92) 3.06 (4.84) 2.72 (2.71) 0.32 (0.18)' 0.20 (0.17) 0.02 (0.21) 1.89 [0.75, 4.73] 
nonHispanic) 
Black -0.78 (2.75) -3.69 (4.40) -2.00 (2.46) 0.41 (0.17)" 0.12 (0.16) 0.06 (0.20) 2.06 [0.86, 4.98] 
Other, non White -2.07 (3.39) -1.51 (5.56) -0.77 (3.11) -0.04 (0.20) -0.19 (0.20) -0.12 (0.24) 1.14 [0.39, 3.28] 
race 
$10K-$19,999 1.38 (2.73) 5.17 (4.22) 1.33 (2.36) 0.09 (0.16) 0.25 (0.16) 0.30 (0.19) 2.47 [1.02, 5.98]" . 
(vs. <$10K) 
$20K+ -0.30 (2.63) 7.05' (4.16) 3.13 (2.32) 0.21 (0.16) 0.27 (0.16)' 0.08 (0.19) 1.44 [0.60, 3.42] 
(vs.< $10K) 
High school -0.92 (2.26) -3.48 (3.56) -0.65 (1.99) -0.23 (0.14)' 0.08 (0.13) 0.15 (0.16) 0.74 [0.34, 1.57] 
(vs. no HS) 
College -1.73 (3.19) 2.43 (4.75) 1.51 (2.65) 0.08 (0.19) -0.06 (0.19) -0.02 (0.22) 1.82 [0.68, 4.87] 
(vs. no college) 
Nicotine -0.13 (0.50) -0.68 (0.77) -0.24 (0.43) 0.01 (0.03) 0.01 (0.03) -0.02 (0.04) 0.88 [0.75, 1.03] 
dependence 
Previous quit -0.85 (2.22) -0.39 (3.60) 0.25 (2.02) 0.43 (0.13)"** 0.06 (0.13) 0.21 (0.16) 3.57 [1.63, 7.79]··· 
attempt 
Emergency food 0.59 (2.39) -1.94 (3.83) -0.18 (2.14) 0.24 (0.15)' 0.27 (0.14)' 0.24 (0.17) 1.26 [0.56, 2.80] 
WIC recipient 3.27 (3.22) -3.49 (4.81) -2.31 (2.69) -0.13 (0.19) -0.06 (0.19) 0.04 (0.23) 1.01 (0.34, 3.01] 
SNAP recipient -4.30 (2.74) 1.75 (4.28) 1.97 (2.39) -0.04 (0.17) -0.08 (0.16) 0.12 (0.20) 0.40 (0.16, 1.01]' 
Colorblind 11.07 (4.48)" -1.74 (7.42) -1.70 (4.15) -0.16 (0.26) -0.12 (0.25) 0.27 (0.31) 1.15 [0.28, 4.71] 
Camel preference -5.37 (7.02) -32.46 (14.15)" -15.86 (7.91)" 0.26 (0.43) 0.25 (0.42) -0.13 (0.51) 2.65 (0.21, 33.07] 
(vs. other) 
Marlboro (vs. 0.52 (3.02) 1.52 (4.66) -2.17 (2.61) 0.58 (0.18)"" 0.36 (0.18)" 0.02 (0.22) 1.75 [0.61, 5.00] 
other) 
Newport (vs. 1.08 (2.79) 2.25 (4.52) -1.57 (2.53) 0.37 (0.17)" 0.16 (0.17) 0.02 (0.20) 2.38 [0.90, 6.29]' 
other) 

Constant 26.05(5.56)""" 38.89(8.56)""" 19.56 (4.79)""" 1.28 (0.34)""" 2.96 (0.33)··· 3.19 (0.40)"""0.08" 
Adjusted R2 0.63 0.01 O.o3 0.39 -0.01 0.01 
N 224 151 151 226 230 230 230 

OR= odds ratio. CI= confidence interval. •p,;; .10, •p,;; .05, ••p,; .01, •••p,;; .001. All regressions are linear except intention to quit, which is binary logistic. 

Many studies finding that larger GWLs are more efficacious than 
small GWLs have examined relatively large GWLs,'•0

•"·" but the 
difference between GWL sizes in our studies (50% vs. 30%) may 
have been insufficient to replicate such findings. Alternatively, it is 
possible that there are thresholds for the effects of different GWL 
sizes, such that incremental increases only matter when the GWL 
covers a sufficient portion of the pack ( by extension, reducing the 
proportion of the pack devoted to cigarette branding). Lending cre
dence to these assertions, Klein and colleagues3 found no difference 
in visual attention to a 33% versus 20% GWL on a cigarette adver

tisement, yet we detected significant attention differences comparing 
50% to 30%. In addition, other studies have found larger effects of 
GWLs (independent of size) among youth than adults.1'•1" We did 
not observe such age differences, perhaps again due to insufficient 
differentiation between GWL sizes. About 91 % of our youth sam
ple had never tried cigarettes, so perhaps larger GWLs may be more 
effective than smaller GWLs among youth who have already experi
mented with cigarettes-a group for which we were underpowered 
to detect such an impact. 

Notably, the odds of smokers intending to quit were three times 
higher in the 50% GWL condition than among smokers exposed to 
cigarette-branded packaging content. This is consistent with results 
from a randomized controlled trial that exposed smokers to GWLs 
over a 4-week period.•" Our detection of differences in quit inten

tions following brief exposure (90 s total) is striking and supports 
the FDA's argument that GWLs are narrowly tailored to advance 

the compelling government interest in promoting public health by 
encouraging smokers to quit. However, this finding warrants experi
mental replication in low-SES and general smoking populations. 

Limitations 
We relied on measures of quit intentions and smoking susceptibility 

as indicators of potential behavioral impact, so we are unable to 
provide evidence of behavioral impact over time. We also exposed 
participants to images of the front of cigarette packs not actual 
packs. Therefore, the control condition did not include the Surgeon 
General's warning that appears on one side of packs sold in the 
United States. Finally, we did not power the study to be able to detect 
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Table 3. Regression coefficients (unstandardized) with standard errors predicting youth outcomes, May 2016 

Fixation time Fixation time on Fixation time Old risk New risk Susceptibility 
on brand warning on image Negative affect beliefs beliefs OR [95% CI] 

Condition (vs. 50%) 

Control 36.39(2.33 )" • • -0.61 (0.16)*** -0.08 (0.21) -0.30 (0.20) 0.85 [0.43, 1.70] 
30% 3.23 (2.31) -5.80 (2.26)" -6.38 (1.39)""* -0.07 (0.16) 0.30 (0.21) 0.07 (0.20) 0.70 [0.35, 1.40] 

Covariates 
Age 1.22 (0.98) -2.34 (1.20)' -1.67 (0.74)" -0.07 (0.07) 0.05 (0.09) 0.14 (0.08) 0.93 [0.69, 1.26] 
Male (vs. female) 0.03 (1.89) -5.31 (2.25)* -2.95 (1.38)* -0.35 (0.13)** -0.12 (0.17) -0.31 (0.16)' 0.63 [0.35, 1.13] 
Other sex (vs. -1.28 (6.45) -4.42 (7.05) -2.07 (4.34) -0.04 (0.43) 0.10 (0.54) 0.24 (0.51) 1.65 [0.30, 8.97] 
female) 
Hispanic (vs. 0.98 (2.39) -3.59 (2.90) -3.38 (1.79)' -0.08 (0.16) 0.25 (0.21) 0.18 (0.20) 1.39 [0.70, 2.78] 
nonHispanic) 
Black -2.34 (2.01) -1.78 (2.38) -2.55 ( 1.46)' -0.05 (0.13) -0.10 (0.18) 0.09 (0.17) 0.68 [0.37, 1.25] 
Other, non White 0.11 (2.22) -1.70 (2.51) 0.53 (1.55) 0.17 (0.15) -0.03 (0.20) -0.14 (0.19) 0.64 [0.32, 1.27] 
race 
Previous smoking -9.31 (3.55)"" -8.25 (4.61)' -2.64 (2.84) 0.38 (0.22)' -0.16 (0.31) 0.09 (0.20) 3.38 [1.20, 9.48]" 
Smoking -1.21 (1.93) 2.87 (2.28) 1.46 (1.41) -0.00 (0.13) 0.11 (0.17) 0.09 (0.16) 1.54 [0.87, 2.73] 
environment 
Sensation seeking 1.80 (1.32) 0.76 (1.55) 0.86 (0.96) 0.02 (0.09) -0.07 (0.12) -0.01 (0.11) 1.21 [0.81, 1.79] 
Colorblind 4.15 (3.37) -10.30 (4.20)" -3.98 (2.59) 0.48 (0.23)" 0.14 (0.31) 0.16 (0.29) 2.14 [0.78, 5.83] 

Constant 0.52 (12.76) 75.94(15.34)"*" 45.25 (9.45)*** 3.45 (0.86)" • • 2.74 (1.15)" 2.38 (1.08)* 1.20 
Adjusted R2 0.58 0.11 0.18 0.12 -0.02 0.01 
N 223 149 149 226 233 233 233 

OR= odds ratio. Cl= confidence interval. •p S .10, •p S .05, ••p S .01, •••p S .001. All regressions are linear except susceptibility to smoking, which is binary 
logistic. 

small but possibly meaningful differences between conditions on 

quit intentions (where we observed a nonsignificant but five percent

age-point difference between the 30% and 50% GWL conditions). 

Post hoc analyses suggest sufficient statistical power on measures of 
visual attention and negative affect (probability of detecting an effect 
ranged from .79 to .99) but less power for risk beliefs (.47 to .86) 

and quit intentions or susceptibility (.08 to .82). 

Conclusions 

As many nations have increased their GWLs' size and the US gov

ernment considers similar legislation, more experimental evidence 

is needed to assess smokers' and youth's responses to variations in 
GWL size-particularly among populations most at risk for the 

harms associated with tobacco use. Together, these experiments 

demonstrate that a GWL covering 30% of the front of the package 
is generally preferable to not having any GWL and that increas

ing GWL size from 30% to 50% can draw visual attention to the 

label and its imagery. Despite the findings that changing GWL size 

did not impact negative affect, risk beliefs, or smoking-related 
intentions, our results suggest that a 50% GWL can promote quit 

intentions relative to no GWL among adult smokers from socioec

onomically disadvantaged groups. This finding implies that GWLs 

may advance public health when they cover a sufficient portion of 

the front of a cigarette pack-a claim that merits continued empir

ical scrutiny. 

Supplementary Material 

Supplementary materials are available at Nicotine & Tobacco 
Research online. 
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Objective: The present study investigates the effects of graphic cigarette warn
ings compared to text-only cigarette warnings on smokers' explicit (i.e. ratings 
of the packages, cognitions about smoking, perceived health risk, quit inten
tions) and implicit attitudes. In addition, participants' visual attention towards 
the graphic warnings was recorded using eye-tracking methodology. 
Design and methods: Sixty-three smokers participated in the present study 
and either viewed graphic cigarette warnings with aversive and non-aversive 
images or text-only warnings. Data were analysed using analysis of variance 
and correlation analysis. 
Results: Especially, graphic cigarette warnings with aversive content drew 
attention and elicited high threat. However, whereas attention directed to the 
textual information of the graphic warnings predicted smokers' risk percep
tions, attention directed to the images of the graphic warnings did not. More
over, smokers' in the graphic warning condition reported more positive 
cognitions about smoking, thus revealing cognitive dissonance. 
Conclusion: Smokers employ defensive psychological mechanisms when con
fronted with threatening warnings. Although aversive images attract attention, 
they do not promote health knowledge. Implications for graphic health warn
ings and the importance of taking their content (i.e. aversive vs. non-aversive 
images) into account are discussed. 

Keywords: cognitive dissonance; eye-tracking; smoking; visual attention; 
warning labels 

According to a WHO report (World Health Organisation [WHO], 2011), nearly 6 
million people die from tobacco-related diseases per year and about half of the 1 billion 
smokers worldwide will follow suit eventually. These numbers impressively illustrate 
tobacco's role as the leading cause of preventable deaths globally. In the meanwhile, 
more than 170 nations accounting for more than 85% of the world's population joined 
the WHO Framework Convention on Tobacco Control (WHO FCTC), a treaty contain
ing legally binding measures aimed at reducing tobacco usage. The WHO FCTC out
lines a variety of measures to accomplish this goal reaching from increasing taxes on 
tobacco products to regulations concerning tobacco packaging and labelling. In the 
present article, we will focus on the latter issue. 
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The basic assumption underlying the demand for health warnings on tobacco prod
ucts is that people are not or not fully aware of the dangers of tobacco. Education about 
these dangers would in tum lead individuals to stop smoking and in case of non-smok
ers, especially children and youths, not to start it. Indeed, although most people know 
that smoking is harmful in general, many tobacco users underrate the risk that they and 
others are exposed to (Hammond, Fong, McNeill, Borland, & Cummings, 2006). Fur
thermore, smokers tend to underestimate the range of illnesses associated with tobacco 
use (US Department of Health and Human Services, 1989). This lack of knowledge is 
met by false beliefs that further undermine perceiving tobacco use as a health risk. In 
this line, many smokers believe that 'low-tar' and thus 'light' cigarettes are less harmful 
(Borland et al., 2004) or that quitting smoking is easy since it is a bad habit and not an 
addiction (Romer, Jamieson, & Ahem, 2001). 

Health warning labels on tobacco packaging might thus be an appropriate way to 
address this knowledge gap. Currently, two types of warnings are used with one 
consisting of only a text warning and the other combining a text with a graphic warn
ing. At the moment, many countries among them the USA (in 2012) are moving from 
text-only warnings to combined text and graphic warnings or plan to do so ( e.g. some 
EU nations). 

Effects of graphic and text-only health warnings 

The predominant view in the literature is that graphic warnings are more effective than 
text-only warnings in promoting health knowledge and risk perception (Hammond, 
2011). Graphic warnings as compared to text-only warnings more strongly draw smok
ers' attention and elicit negative feelings and thoughts about tobacco use, were 
perceived as less attractive, and resulted in higher intentions to quit (Kees, Burton, 
Andrews, & Kozup, 2006). This effect becomes stronger as more graphic depictions of 
health consequences are shown (Kees, Burton, Andrews, & Kozup, 2010). Conse
quently, they are cited by smokers as a source of motivation to quit and one in ten 
smokers reports smoking less as a consequence of being exposed to graphic warnings 
(Willemsen, 2005). However, whereas graphic warnings are rated as more effective in 
reducing tobacco use by smokers, there is no 'hard' evidence for a relationship between 
these health warnings and cessation behaviour (Hammond, 2011). In fact, some 
researchers argue that the evidence in support of graphic warnings or anti-smoking 
campaigns is not convincing at all (Ruiter & Kok, 2005): For one, the value of some 
measures such as self-reported quitting intentions is questioned. Furthermore, popula
tion-based reduction in tobacco use cannot be attributed to graphic warnings since these 
have been introduced against a backdrop of other measures such as tax increases on 
tobacco products or anti-smoking media campaigns (e.g. Mahood, 2004). Most impor
tantly, however, there is only little research using an experimental design to evaluate 
the causal impact of different types of warnings on smokers (see e.g. Glock & Kneer, 
2009; Glock, Muller, & Ritter, 2013; Petersen & Lieder, 2006; Peters et al., 2007, for 
experimental studies). Whereas Peters et al. (2007) report more negative affect towards 
smoking cues following the viewing of graphic warnings compared with text-only 
warnings, in other studies no effect was found (see e.g. Petersen & Lieder, 2006, using 
a sample of juvenile smokers). Going beyond a possible null-effect of graphic warnings 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 84 of 443 PageID #:  497



1194 P. Sussenbach et al. 

on cessation behaviour, social psychological theories provide good reason to believe 
that the effects of graphic health warnings could indeed be negative. 

Because graphic warnings are more fear-evoking than text-only warnings (Ruiter, 
Abraham, & Kok, 2001 ), smokers might employ defensive psychological mechanisms 
to protect themselves. In line with this reasoning, Erceg-Hum and Steed (2011) found 
higher reactance -a motivational state opposing a threat to one's individual freedom -
among smokers that were presented with graphic warnings as compared to the text-only 
warnings. That is, participants in a graphic warning condition felt more irritated, angry, 
annoyed and aggravated with the warnings than their text-only counterparts. Moreover, 
experimental research on the effectiveness of graphic warning labels has shown that 
smokers defended themselves against the fear-inducing content, as they decreased their 
smoking-related risk perceptions compared to smokers who were not exposed to graphic 
warning labels (Glock & Kneer, 2009; Glock et al., 2013). Taking a terror management 
perspective on smoking (cf. Goldenberg & Arndt, 2008), Hansen, Winzeler, and Topo
linski (2010) have shown that cigarette packages that made participants' mortality sali
ent (e.g. Smokers die early) led smokers to report more positive attitudes towards 
smoking compared to smokers who saw mortality-unrelated packages ( e.g. Smoking 
makes you unattractive). 

Such mal-adaptive defensive mechanisms might be the result of cognitive disso
nance (Festinger, 1957). Cognitive dissonance describes an unpleasant arousal that 
arises when a person experiences a misfit between action and cognition ( or just cogni
tions). Thus, a smoker who is threatened by fear-evoking health warnings is likely to 
experience cognitive dissonance (see Glock & Kneer, 2009). There are several possibili
ties to reduce this unpleasant arousal. Smokers might try to belittle these messages or 
avoid them altogether by using covers to hide the pictures. Alternatively, they might 
emphasise other cognitions that support their behaviour (e.g. Smoking relaxes me). 
These two possibilities illustrate that there are easier ways for a smoker to reduce 
cognitive dissonance than to quit smoking. 

The aim of the present study was to address the effects of current warning labels 
(text-only vs. graphic) on a variety of smokers' explicit and implicit attitudes and cogni
tions. In addition, eye-movements from smokers and non-smokers have been tracked to 
shed light on how graphic warnings were attended to and how differences in this 
attention relate to explicit and implicit attitudes towards smoking. 

Main study 

The present study investigated the effects of graphic vs. text-only warnings on smokers 
in a between-subjects design. Smokers' eye movements were tracked during the presen
tation of the warning packages. Based on the literature review, we assumed that smok
ers should experience the graphic warnings as more threatening than the text-only 
warnings. Within the graphic condition, smokers should pay more attention to the 
graphic part as compared to the textual part of the warning package. Therefore, we 
hypothesised that: 

(1) Smokers experience the graphic warnings as more threatening than the text-only 
warnings (i.e. a main effect of the between-subjects factor type of warning). 
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(2) Smokers spend more time looking at the graphic part as compared to the textual 
part of the graphic warning (i.e. a main effect of area of interest (graphic vs. 
textual information) within the graphic condition that combines a textual and a 
graphic warning). 

However, we assumed that the primary reason for this difference in threat between 
graphic and text-only warnings is due to the content of the images typically employed 
in graphic warnings. Therefore, we compared graphic warnings that employ non-aver
sive images (e.g. a wrinkled apple as a visual reminder of how smoking affects skin 
ageing) with graphic warnings that use highly aversive, disgusting images ( e.g. picture 
of a tumorous neck). We expect that the first two hypotheses are qualified by the 
content of the images such that: 

(3) Especially, graphic warnings with aversive images are perceived as more threat
ening than their text-only counterparts (i.e. an interaction effect of the between
subjects factor type of warning (text-only vs. graphic) and the within-subjects 
factor threat level of warning (aversive vs. non-aversive) that qualifies 
Hypothesis 1). 

(4) Especially, when the image is aversive, smokers spend more time looking at the 
graphic vs. the textual part of the graphic warning (i.e. an interaction effect of 
area of interest (graphic vs. textual information) and threat level of warning (aver
sive vs. non-aversive) within the graphic condition that qualifies Hypothesis 2). 

However, drawing on cognitive dissonance theory, we assumed that participants in 
the overall more threatening graphic warning condition should report more positive cog
nitions about smoking, thereby legitimising their dangerous behaviour. Thus, irrespec
tive of the possibly more threatening nature of the graphic warnings, we assumed that 
smokers' intentions to quit were relatively stable and should not be affected by the type 
of warning condition. 

(5) Smokers in the graphic warning condition report more positive cognitions than 
smokers in the text-only warning condition (i.e. a main effect of the between
subjects factor type of warning). 

Furthermore, we explored in how far individual differences regarding the viewing 
of the graphic warnings were related to differences in smokers' explicit judgments (e.g. 
risk perceptions or cognitions about smoking). In addition, explicit measures were com
plemented by a measurement tapping smokers' implicit attitudes towards smoking. 
Implicit attitudes reflect automatic evaluative associations with a target object. In the 
last one and half decades, research on implicit attitudes has flourished and the relevance 
of implicit attitudes for behaviour has been addressed extensively (for a review see 
Nosek, Hawkins, & Frazier, 2011). Prior research has shown that smokers harbour more 
positive implicit attitudes towards smoking (e.g. Glock, Unz, & Kovacs, 2012; Huij
ding, de Jong, Wiers, & Verkooijen, 2005), and that implicit attitudes predict smoking 
initiation among youths (Sherman, Chassin, Presson, Seo, & Macy, 2009) as well as 
smoking cessation among adults (Chassin, Presson, Sherman, Seo, & Macy, 2010). 
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Therefore, we complement the explicit attitude measures and examine whether the 
experimental manipulation affects such implicit attitudes. 

For comparison purposes, we collected data from a non-smoking control group that 
viewed the graphic warnings only and responded to a subset of the dependent variables. 
Because non-smokers did not view the text-only warnings, they were not integrated into 
the 2 x 2 design. However, this control group allowed us to compare smokers' and 
non-smokers' visual inspection of the combined health warnings. 

Method 

Participants and design 

Ethical approval was obtained from a departmental ethics committee (University of 
Bielefeld). Sixty-three smokers (34 females, 29 males) took part in the present experi
ment. Participants' mean age was 25.61 (SD=4.65) years. We used a 2 x 2 design with 
type of warning (text-only vs. graphic) as a between-subjects factor and threat level of 
warning (aversive vs. non-aversive) as a within-subjects factor. 1 Smokers were 
randomly assigned to one of the two conditions. Participants received 3 Euros for their 
participation. 

Apparatus 

Eye movements were recorded monocularly at 240 Hz with an I-View X-High-Speed 
system (SMI, Berlin) using pupil locations and corneal reflections. The experiment was 
presented on a 365 mm (1280 pixel) wide by 270 mm (1024 pixel) high CRT monitor 
refreshing at 60 Hz. The computer screen was positioned 700 mm in front of the partici
pant, who sat with head supported by the chin and forehead rest of the iView-tracking 
column. Integrated software was used for stimulus presentation (SMI Experiment 
Centre) as well as data analysis (BeGaze). 

Materials and procedure 

Smokers were approached in the smoker area of the campus. If they agreed to take part 
in a study on the perception of health warnings on cigarette packages, they were 
escorted to the lab. There they filled out a brief questionnaire about their smoking hab
its (number of cigarettes per day, number of years smoking) and indicated their age and 
sex. Then, participants were familiarised with the eye-tracker. After calibration of the 
eye-tracker (using 13-point calibration), participants viewed the stimulus material. 

Graphic and text-only health warnings 

Participants viewed 15 cigarette packages. Each was presented for 4 s. Slides were sepa
rated by a blank page with a fixation cross in the centre which participants were asked 
to fixate. In the text-only condition, participants only saw cigarette packages with tex
tual health warnings. Such warnings are the current standard in Germany where the 
study was conducted. Participants in the graphic condition saw graphic health warnings 
(i.e. a combined warning consisting of textual information and a picture). The graphic 
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warnings that were chosen for the present study purposes were drawn from a pool of 
already established warnings as well as from health warnings proposed by the US Food 
and Drug Administration and included eight drastic (e.g. neck tumour, cancer patient, 
dead person and rotten teeth) as well as seven relatively mild images (wrinkled apple, 
women with an empty baby buggy and child with a respirator). 2 Importantly, the textual 
information was identical between conditions and the textual information (as well as 
the graphic information) was non-repetitive. Following the viewing of the cigarette 
packages in the eye-tracking lab, participants were led to an adjacent room where they 
responded to the rest of the study variables. 

Ratings of the health warnings 

In the second lab participants viewed the 15 packages once more and responded to 
three items that were designed to measure personal threat of the warning: (1) 'This 
package is disturbing'; (2) 'This package is revolting'; (3) 1 feel personally threatened 
by this package'. Each item was rated on a 7-point response scale ranging from 1, com
pletely disagree, to 7, completely agree. Participants only responded to the packages in 
their condition. 

Positive cognitions about smoking 

To assess positive thoughts about tobacco use, the following items were used ('Smok
ing is relaxing', 'Smoking tastes good', 'A cigarette makes me more confident', 'Smok
ing makes me alert', 'Smoking is sociable', 'Smoking can calm one down', and 
'Smoking can help to stay thin'). Again responses were marked on a scale ranging 
from, completely disagree to 7, completely agree. 

Perceived health risks for self and other smokers 

Participants were asked to rate the likelihood that in the course of their life they would 
suffer from a number of diseases. Participants rated 21 diseases in total with eight of 
these being related to smoking (e.g. caries, circulatory disorder and lung cancer) and 
the others being unrelated to it (e.g. hair loss, glaucoma and Alzheimer's disease). 
Responses were marked on a scale ranging from, not at all probable to 7, very proba
ble. After completing their personal risk perception, participants filled out an identical 
questionnaire now indicating an average smoker's likelihood to suffer from these 
diseases in the course of his or her life. 

Implicit attitudes towards smokin 

Using a Single Category Implicit Association Test (SC-IAT; Karpinski & Steinman, 
2006), participants' associations with smoking were assessed. The task requires partici
pants to quickly categorise stimulus items (i.e. words) that represent superordinate cate
gories pressing the 'e' and the 'i' keys on the computer keyboard. The correct response 
to an item is determined by the position of the superordinate category on either the left 
or the right side of the screen. In the SC-IAT, these superordinate categories include 
one target category (here smoking) and two evaluative categories (here 'pleasant' and 
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'unpleasant'). In the present study, we used 10 stimuli words for each category (positive 
evaluative category: 'peace', 'happiness'; negative evaluative category: 'war', 'insult'; 
target category: 'cigarettes', 'tobacco', 'Marlboro'). In the crucial conditions of the test, 
the target category shares a response option with an evaluative category. Participants 
holding positive associations toward smoking should exhibit speeded responses when 
smoking-related words and positive words require the same button press. However, 
when the target category is paired with the negatively valenced category, reaction times 
for the same people should be prolonged. The present SC-IAT consisted of two stages, 
which all participants completed in the same order. Each stage featured a practice block 
(Blocks 1 and 3 with each 11 trials) followed by a test block (Blocks 2 and 4 with each 
24 trials). In the first stage, smoking-related words and positive words shared the same 
response option. In the second stage, smoking-related words and negative words were 
categorised using the same key. 

Quit intentions 

Finally, participants responded to five items assessing their intention to quit or reduce 
smoking ('I plan to quit smoking', 'I want to reduce my smoking', 'Next week I will 
smoke less', 'In the next weeks I want to smoke less than I used to', and 'I do not want 
to change my smoking behaviour'). Responses could range from 1, completely disagree 
to 7, completely agree. 

Baseline condition 

In addition, data from a non-smoker control group (N = 19; 9 females, 10 males; 
MAge=27, SDAge=8.40) was collected that viewed the graphic warnings only and 
responded to all dependent variables but the quit intentions. Thus, their inspection of 
the stimulus material reflects a true baseline for non-smokers. 

Results 

Eye-movement data 

Preparation 

For each of the 15 graphic health warnings in the graphic condition, two areas of inter
est were defined. One comprised the textual information, the other the graphic informa
tion. 3 Participant's overall dwell times (i.e. the total time individuals spent looking at a 
particular area of interest) on these two areas of interest were then averaged across 
packages. This way, the following indices were formed: average dwell time on the 
graphic information and average dwell time on the textual information for all packages, 
for the aversive packages only, and for the non-aversive packages only. Data of nine 
participants (six smokers, three non-smokers) had to be excluded because of imprecise 
tracking,4 leaving thus 29 smokers in the graphic condition and 16 non-smokers in the 
baseline condition for analyses involving eye-tracking measures. 

Visual attention to graphic warnings 

For the smokers in the graphic warning condition, an ANOVA with area of interest 
(graphic vs. textual information) and threat level of warning ( aversive vs. non-aversive) 
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revealed a marginally significant main effect for area of interest, F(l,28) = 3.64, p = .07, 
17~ = .115. As hypothesised (Hypothesis 2), smokers spent more time looking at the gra
phic part (M=l241ms, SD=433ms) as compared to the textual part (M=l060ms, 
SD= 360 ms) of the graphic health warning. Importantly, this main effect was qualified 
by an interaction effect, F(l,28)=6.46,p<.05, 17~=.187 (see Figure 1). Especially, dur
ing viewing the aversive packages, smokers focused more on the graphic information 
(M= 1301 ms, SD=446) as compared to the textual information (M= 1018ms, 
SD= 334), whereas this difference was less pronounced for the non-aversive packages. 
As predicted (Hypothesis 4), the potential of the images used in graphic warnings to 
grab attention, is strongly dependent upon the content of the image. 

Smokers and non-smokers did not differ in how they viewed the packages, all 
Fs < 1. Thus, just like smokers, non-smokers displayed greater attention to aversive 
packages, yielding a significant interaction effect between area of interest and threat 
level of warning in the baseline condition, F(l,15) = 16.61, p < .0l, 1J~ = .510. 

Individual differences in viewing patterns and dependent variables 

Correlation analyses were performed in order to relate individual differences concerning 
the viewing of the packages with smokers' subsequent responses to the dependent vari
ables. Whether smokers spent more or less time on the graphic information (whether 
aversive or not) did not relate to their ratings of the health warnings, risk assessments, 
quit intentions or cognitions about smoking, all ps> .25. 

However, smokers who spent more time on the textual information reported an 
increased risk for themselves to suffer from smoking-related diseases in the future, 
r(27) = .40, p < .05, as well as an increased risk for other smokers to do so, r(27) = .45, 
p < .05. In a subsequent regression analysis with both dwell time on the graphic 
information and dwell time on the textual information as concurrent predictors, only 
attention to the textual information (/J= .37, t(26) = 2.08, p < .05) predicted smokers' risk 
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Figure 1. Effect of threat level of warning (aversive vs. non-aversive) on mean dwell times of 
the areas of interest (graphic vs. textual information) among smokers and non-smokers. 
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perception to once suffer from smoking-related diseases, accounting for 13.6% 
explained variance. An identical regression analysis on smokers' risk perception for 
other smokers again found that only attention to the textual (/J= .45, t(26) = 2.52, 
p<.05) but not the graphic information (/J=.04, 1(26)=.24, p=.81) predicted these 
judgments, accounting for 19.3% explained variance. Importantly, this relationship was 
specific since smokers' dwell time on the textual information was not related to their 
risk perception for diseases umelated to smoking nor their quit intentions, cognitions 
about smoking, or implicit attitudes, ps > .30. 

Whereas the prior analyses involving eye-tracking focused on smokers' (and non
smokers') attention to certain areas of interest within the graphic condition and thus 
used a subset of participants, the following analyses investigate the between-subjects 
effects of the graphic vs. the text-only condition and are therefore based upon the full 
data set. 

Ratings of the health warnings 

Table 1 presents internal consistencies, overall means and standard deviations for all 
dependent variables. The three items reflecting the perception of each health warning were 
averaged into one score with higher values indicating higher disturbance with, more revul
sion toward, and more experienced personal threat caused by the packages (all as> .77). 
Ratings of the individual warning labels ranged considerably from 2.21 to 4.95. 

Table 1. Descriptive findings for the dependent variables separated for smokers and 
non-smokers. 

Measure 

Ratings of health warnings 

Graphic warning condition 
Aversive packages 
Non-aversive packages 

Text-only warning condition 
Aversive packages 
Non-aversive packages 

Positive cognitions about smoking 

Health risks 

Smoking-related diseases 
For self 
For other smokers 

Other diseases 
For self 
For other smokers 

Implicit attitudes towards smoking 

Quit intentions 

N items a 

8 .87 
7 .83 

8 .90 
7 .86 

7 .67 

8 .82 
8 .82 

13 .83 
13 .93 

5 .89 

Smokers 

M(SD) 

4.48 (1.05) 
2.85 (1.06) 

2.83 (1.20) 
2.69 (1.14) 

3.98 (1.00) 

3.96 (1.15) 
4.60 (1.09) 

2.48 (.81) 
2.41 (.98) 

-.58 (.56) 

4.38 (1.63) 

a 

.84 

.88 

.84 

.78 

.85 

.88 

.84 

Baseline 
(Non-smokers) 

M(SD) 

4.49 (1.02) 
3.05 (1.27) 

2.65 (1.25) 

3.10 (1.00) 
5.46 (1.02) 

2.58 (.90) 
3.30 (.88) 

-1.03 (.53) 
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Subsequently, two composite measures were formed: Through averaging across the corre
sponding ratings of the packages, one index for the eight aversive and one index for the 
seven non-aversive warnings was built. A 2 (type of warning: text-only vs. graphic 
warning) x 2 (threat level of the warning: non-aversive vs. aversive) ANOVA was calcu
lated for smokers' scores on these indices. This analysis yielded two significant main 
effects that were qualified by an interaction effect. The expected main effect of type of 
warning was obtained (Hypothesis 1 ), with graphic warnings eliciting more aversion than 
text-only warnings (M=3.72, SD= .98 vs. M=2.77, SD= 1.07; F(l,61)= 12.27, p< .001, 
,,2 = .167). This main effect as well as the main effect of the within-subjects factor threat 
level of warning, F(l,61)=67.12,p<.001, ,,2=.524, was qualified by a significant inter
action of both factors, F(l,61) = 46.48,p < .001, ,,2 = .432. 

As assumed (Hypothesis 3), this pattern in the overall index was driven by the 
responses toward the health packages that contained aversive graphic warnings as sepa
rate ANOVAs for the aversive and non-aversive indices revealed. Whereas the emo
tional reaction toward packages with non-aversive graphic warnings (M=2.85, 
SD= 1.06) did not differ from their text-only counterpart (M=2.69, SD= 1.14), F< l, 
smokers experienced more negative emotions toward aversive graphic warnings com
pared to warnings carrying the identical text message but no image (M=4.48, SD= 1.05 
vs. M=2.83, SD=l.20; F(l,61)=33.72,p<.001, 172 =.356). 

Finally, the non-smoker control group did not differ in their reaction towards the 
aversive and non-aversive graphic health warnings from smokers, all ps > .50. 

Effects of type of warning on dependent variables 

Positive cognitions about smoking 

An ANOVA on smokers' attitudes towards smoking with type of warning (graphic vs. 
text-only) as a between-subjects factor revealed a main effect of type of warning, F 
(1,61)=7.78, p<.01, 17~=.113. As expected (Hypothesis 5), smokers who had seen the 
graphic health warnings later reported more positive cognitions about smoking than 
smokers who saw the text-only warnings (M=4.28, SD= .93 vs. M= 3.61, SD= .98). 
Naturally, non-smokers' cognitions about smoking (M=2.65, SD= 1.25) were less posi
tive than smokers' cognitions across experimental conditions (M=3.98, SD= 1.00), F 
(1,80)= 22.90, p< .001, 172 = .223. 

Perceived health risks for self and other smokers 

Smokers in the graphic warning condition reported slightly more risk to suffer from a 
smoking-related disease in the course of their life than smokers in the text-only warning 
condition (M=4.14, SD= 1.07 vs. M=3.74, SD= 1.22; F(l,61)= 1.95, p= .17, 
172 = .031 ). Similarly, smokers in the graphic condition also reported a higher risk for 
other smokers to once suffer from such diseases than smokers in the text-only condition 
(M=4.80, SD=.92 vs. M=4.35, SD=l.24; F(l,61)=2.67,p=.11, 172 =.042). However, 
neither of these differences reached the conventional criteria for statistical significance. 

Non-smokers reported less probability to personally suffer from smoking-related dis
eases in the future compared with smokers across experimental conditions (M = 3 .10, 
SD= 1.00 vs. M=3.96, SD= 1.15; F(l,80)=8.79, p<.01, 172 =.099). Furthermore, non
smokers compared to smokers considered it more likely that an average smoker would 
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suffer from such diseases in his lifetime (M=5.46, SD= 1.02 vs. M=4.60, SD= 1.09; F 
(1,80)=9.42,p<.0l, 1,2=.105). Non-smokers and smokers did not differ regarding their 
perceived personal risk for diseases unrelated to smoking, F < 1. However, non-smokers 
thought it more likely that an average smoker would suffer from diseases unrelated to 
smoking (M=3.30, SD=.88) than smokers did (M= 2.41, SD=0.98), F(l,80)= 12.58, 
p<.01, 172 =.136. 

Implicit attitudes towards smoking 

Scores for the SC-IAT were computed following the suggestions by Karpinski and 
Steinman (2006). Thus, data from the practice trials were discarded, responses under 
350 ms and non-responses were eliminated, and error responses were replaced by the 
block mean with an added 400 ms penalty. Then, after subtracting the average response 
time of Block 2 (i.e. smoking and pleasant) from Block 4 (i.e. smoking and unpleasant), 
the result was divided by the standard deviation of all correct responses in both blocks. 
Therefore, higher SC-IAT scores indicate more positive associations with smoking. Due 
to a computer error, the data of three participants were lost. 

On average, participants' implicit associations towards smoking were negative 
(M = - .66, SD= .59). Smokers exhibited more positive associations (M = - .54, 
SD=.56) with smoking than non-smokers (M=-1.03, SD=.53), F(l,77)=10.98, 
p<.01, 172 =.13. Type of package did not influence the implicit associations of smokers, 
F>l. 

Quit intentions 

Smokers' intentions to reduce or completely stop their tobacco usage was unaffected by 
the type of warning they had seen, F < 1. 

Discussion 

The present study investigated smokers' reactions and attention to two different types 
of cigarette health warnings. Consistent with prior research, smokers experienced the 
graphic health warnings as more aversive than their text-only counterparts (Harnrnond, 
2011 ). However, as our data suggest this holds only true for graphic warnings that 
employ very aversive images (e.g. dead person). Milder images (e.g. wrinkled apple) do 
not add to the valence of the text-only warnings. In line with cognitive dissonance the
ory (Festinger, 1957), participants in the overall more threatening graphic warning con
dition reported more positive cognitions towards smoking afterwards; presumably to 
reduce cognitive dissonance elicited by the warnings. On the plus side, these images 
elicited a marginally increased risk perception among smokers for smoking-related dis
eases. With respect to visual attention, the present study suggests that especially the 
emotion-laden visual images attract attention irrespective of viewed by a smoker or 
non-smoker. illllcllJ!:nm!• !llllll• lill:IBl!i•i&ll!iBll1lil~l1illilliiiBII 
pM;:1p~1im,1$l911~ ~li1miiJ1~::::im11!i1M11111i1mimMlitmlii1m1111~i!1£i1~w 
:mlilil!B• II'illli::lm\Biil;l!::~!illll'l1illllil~liil1!!\m11;1li1l!iillllllfiBIII 
iilliil!i1:1R.ii• !lfflilllit!lil!lill!Biol!1 As expected, smokers· implicit associa
tions were less negative than those of non-smokers. illffl1Jl1:1:§m'9:i!• :~::&19\i~ 
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Riillill!llllll:!imilli!liltllltll!ll!qlj ( e.g. Hammond, Fong, McDonald, Cam
eron, & Brown, 2003; Kees et al., 2006). This might be due to the experimental 
approach of the present study, as studies providing evidence for the effectiveness of 
warning labels often do not use experimental designs - a fact that should be considered 
before starting health campaigns (Whittingham, Ruiter, Zimbile, & Kok, 2008). 

Using an experimental design, the present research supports a more critical perspec
tive on graphic health warnings. 

rllilli~imltiIB!lll&imullflmBlllill1!lllillm,~~u!::~~-1:1:auiig'.;'i/Wffli1a1< 
:~liitali~ a:iiEti'igf!81ffi~iiijjiri11::li1J:§Yiiliing~iii!iflii Although the 
present study can only compare between aversive and non-aversive visual warnings 
within participants, our results suggest that they are experienced quite differently. Less 
aversive images did not elicit additional threat and were inspected less long. Since the 
eye-tracking data suggest that especially the time spent investigating the textual infor
mation promoted accurate risk perception, warnings using less aversive images might 
prove more fruitful than such that use extreme images, because they do not grab 
attention to the same extent. 

Limitations and outlook 

Some limitations regarding the generalisability of our findings should not go unmen
tioned. Since smokers in the present study were highly educated university students, 
they might have been especially prone to demonstrate cognitive dissonance effects. 
However, a recent study by Fotuhi and colleagues (2013) on smoking-related attitude 
change demonstrated cognitive dissonance effects in a more representative sample. 
Unfortunately, effects of education on cognitive dissonance were not reported in this 
study. Furthermore, future research might profit from using a within-subjects design to 
study the effects of different health warnings as such a procedure could rule out influ
ences on the results due to potential differences in the between-subjects conditions ( e.g. 
sex of the participant, years smoking, etc.). 

Of course, effects of and attention to warning labels change with familiarity with 
these. Therefore, the present study cannot speak to effects of the type of warnings after 
repeated exposure to them. However, attention paid to drastic images might wear of as 
smokers get habitualised with them, as new warnings usually attract attention 
(Krugman, Fox, Fletcher, Fischer, & Rojas, 1994). Therefore, less aversive images 
might have an additional advantage. Usually, they present the situation of smokers in 
an analogy (e.g. person behind prison bars made of cigarettes) or activate important life 
goals (e.g. empty baggy buggy). Thus, these less aversive and more thought-provoking 
warnings might prove more powerful in the long-run than supposedly deterring 
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warnings. In our opinion, a stronger social psychological perspective on health warnings 
- with concepts such as need for cognition, locus of control, regulatory focus and social 
norms as a starting point - might prove useful in the future design of effective health 
communication. 

Notes 
1. Furthermore, smokers were instructed to think for one minute (a) about their death or (b) an 

important exam that is due soon and that they are unprepared for before they viewed the cig
arette warnings for the first time at the eye-tracker. Prior research has shown that health mes
sages which involve a reminder that smoking is a potentially lethal behaviour lead to more 
positive attitudes towards smoking (Hansen et al., 2010). However, in the current study a 
direct mortality salience manipulation (Greenberg, Pyszczynski, Solomon, Simon, & Breus, 
1994) had no effect on smoker's attention or attitudes. To enhance readability, we will thus 
not report on this manipulation in this article . 

2. The stimulus material can be viewed here (http://ww3.unipark.de/uc/EffectsGraphicWarnings/) 
or can be requested from the first author. 

3. Smokers' eye-movements in the text-only health warning condition were not analysed nor 
recorded. Because participants were not confronted with competing stimuli (i.e. text and 
picture) but could only read the text message, the information about participants' eye move
ments in this condition was considered rather uninformative. 

4. Before viewing each warning, participants were instructed to fixate an 'x' in the middle of 
the screen. Participants with (continued) deviations of more than around 1 cm from this 
fixation were excluded (i.e. a visual angle of 0.81 °). 
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STATEMENT OF JONATHAN KLICK, PH.D., J.D. 
U.S. FOOD AND DRUG ADMINISTRATION 

DOCKET NO. FDA-2019-N-3065 
("REQUIRED WARNINGS FOR CIGARETTE PACKAGES & ADVERTISEMENTS") 

 

1. SCOPE OF ASSIGNMENT 
1.1 I have been asked to provide comments in response to the Food and Drug Administration 

("FDA") proposed rule requiring color graphics depicting the health consequences of 
smoking on cigarette packs and in cigarette advertisements. (See FDA Proposal, Docket No. 
FDA-2019-N-3065). My comments also respond to the FDA's preliminary regulatory impact 
assessment and qualitative studies of graphic warnings and corresponding analyses ("FDA 
Studies").  

1.2 I appreciate the opportunity to provide these comments as the FDA Proposal and FDA 
Studies pertain to subjects that I have considered and researched. 

1.3 I am providing these comments at the request of RAI Services Company ("RAIS"), and I 
have been compensated for the time I have spent in doing so.1 

2. INTRODUCTION 
2.1 After a brief description of my professional qualifications and relevant experience, I address 

the following key points: 
2.1.1 The function and efficacy of warnings; 
2.1.2 The proposed FDA warnings will not meaningfully increase consumer 

understanding; 
2.1.3 The available data on smoking prevalence does not support the efficacy of the 

proposed FDA warnings in reducing smoking; 
2.1.4 The literature supporting graphic warnings is flawed and unreliable; and 
2.1.5 The FDA’s preliminary regulatory impact assessment is speculative and unreliable, 

as are the studies the FDA undertook in support of the impact assessment. 
2.2 While my conclusions are apparent from the material that follows, I would like to make the 

following introductory remarks. 
2.3 The Federal Government has a long history of requiring warnings on cigarette packages, 

dating back to the Federal Cigarette Labeling and Advertising Act  of 1965, which mandated 
the inclusion of health warnings on cigarette packages. Warnings have continued to appear 
on cigarette packages since 1966, and Surgeon General warnings have appeared in all 
cigarette advertisements since 1972. 

2.4 The current 15 U.S. Code § 1331 provides that “[i]t is the policy of the Congress, and the 
purpose of this chapter, to establish a comprehensive Federal Program to deal with cigarette 
labeling and advertising with respect to any relationship between smoking and health, 
whereby— (1) the public may be adequately informed about any adverse health effects of 
cigarette smoking by inclusion of warning notices on each package of cigarettes and in each 
advertisement of cigarettes; and (2) commerce and the national economy may be (A) 
protected to the maximum extent consistent with this declared policy and (B) not impeded by 
diverse, nonuniform, and confusing cigarette labeling and advertising regulations with 
respect to any relationship between smoking and health.”   

2.5 In 1984, Congress mandated the following series of rotating warnings covering a variety of 
smoking risks, which have continued to be rotated on cigarette packages since 1985: 

                                                      
1   None of my academic research has been funded or otherwise supported by the tobacco industry. 
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2.5.1  "SURGEON GENERAL'S WARNING: Smoking Causes Lung Cancer, Heart 
Disease, Emphysema, and May Complicate Pregnancy" 

2.5.2 "SURGEON GENERAL'S WARNING: Quitting Smoking Now Greatly Reduces 
Serious Risks to Your Health" 

2.5.3 "SURGEON GENERAL'S WARNING: Smoking by Pregnant Women May Result 
in Fetal Injury, Premature Birth, and Low Birth Weight" 

2.5.4 "SURGEON GENERAL'S WARNING: Cigarette Smoke Contains Carbon 
Monoxide" 

2.6 On 22 June 2009, the Family Smoking Prevention and Tobacco Control Act was signed into 
law. This gave the FDA comprehensive authority to regulate the manufacturing, marketing, 
and sale of tobacco products. The Act also prescribes the following new warnings for 
cigarettes:  
2.6.1 1) WARNING: Cigarettes are addictive; 
2.6.2 2) WARNING: Tobacco smoke can harm your children;  
2.6.3 3) WARNING: Cigarettes cause fatal lung disease;  
2.6.4 4) WARNING: Cigarettes cause cancer;  
2.6.5 5) WARNING: Cigarettes cause strokes and heart disease;  
2.6.6 6) WARNING: Smoking during pregnancy can harm your baby;  
2.6.7 7) WARNING: Smoking can kill you;  
2.6.8 8) WARNING: Tobacco smoke causes fatal lung disease in nonsmokers; or  
2.6.9 9) WARNING: Quitting smoking now greatly reduces serious risks to your health. 

2.7 The Act prescribes that the new warnings must cover 50 percent of the top half of the front 
and back of each pack with graphics depicting the health consequences of tobacco use, and 
that the word "WARNING" appear in 17-point type in black or white text only. Warnings are 
required to be randomly displayed every 12 months and rotated every quarter. 

2.8 The Family Smoking Prevention and Tobacco Control Act additionally requires the inclusion 
of the same warning labels in advertisements. The Act prescribes that the warnings appear 
in black or white text and must comprise at least 20 percent of the top of each advertisement. 

2.9 The purpose of these warnings is to "adequately inform[]" the public regarding "any adverse 
health effects of cigarette smoking," as set forth in the statute.  These warning statements, 
of course, are being implemented regarding a product with well known, arguably universally 
known, risks of addiction, disease and death.  There is a substantial body of evidence, 
discussed below, regarding the publicity and resulting public awareness and belief regarding 
the fact that smoking is dangerous to one’s health and is addictive. 

2.10 On 22 June 2011, the FDA issued a final rule entitled ‘‘Required Warnings for Cigarette 
Packages and Advertisements,’’2 which specified nine images to accompany the nine textual 
warning statements for cigarettes set out in the Family Smoking Prevention and Tobacco 
Control Act. The final rule was challenged in court, and on 24 August 2012, the United States 
Court of Appeals of the District of Columbia vacated the rule and remanded the matter to the 
FDA.3  

2.11 On 16 August 2019, the FDA published its proposed rule "to establish new required cigarette 
health warnings for cigarette packages and advertisements. The proposed rule would 
implement a provision of the Family Smoking Prevention and Tobacco Control Act (Tobacco 
Control Act) that requires FDA to issue regulations requiring color graphics depicting the 
negative health consequences of smoking to accompany new textual warning 

                                                      
2   U.S. Dept. of Health and Human Services, Food and Drug Administration, Required Warnings for 

Cigarette Packages and Advertisements – Final Rule, Federal Register, Vol. 76, No. 120, June 22, 
2011. 

3   Reynolds Tobacco Co. v. Food & Drug Administration, 696 F.3d 1205 (D.C. Cir. 2.13 2012). 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 100 of 443 PageID #:  513



      3 

statements...This proposed rule once finalized, would specify the color graphics that must 
accompany the new textual warning statements." FDA is proposing to take this action "to 
promote greater public understanding of the negative health consequences of cigarette 
smoking."  

2.12 The newly proposed textual warnings are: 
2.12.1 WARNING: Tobacco smoke can harm your children 
2.12.2 WARNING: Tobacco smoke causes fatal lung disease in nonsmokers 
2.12.3 WARNING: Smoking causes head and neck cancer 
2.12.4 WARNING: Smoking causes bladder cancer, which can lead to bloody urine 
2.12.5 WARNING: Smoking during pregnancy stunts fetal growth 
2.12.6 WARNING: Smoking can cause heart disease and strokes by clogging arteries 
2.12.7 WARNING: Smoking causes COPD, a lung disease that can be fatal 
2.12.8 WARNING: Smoking reduces blood flow, which can cause erectile dysfunction 
2.12.9 WARNING: Smoking reduces blood flow to the limbs, which can require amputation 
2.12.10 WARNING: Smoking causes type 2 diabetes, which raises blood sugar 
2.12.11 WARNING: Smoking causes age related macular degeneration, which can lead to 

blindness 
2.12.12 WARNING: Smoking causes cataracts, which can lead to blindness 

2.13 What is clear since the original adoption of warnings on cigarettes is that Congress made a 
policy judgment that cigarettes would be lawful and that the fact that smoking is dangerous 
would be publicized so that individuals who smoke would make their own risk/benefit 
judgment, adequately informed of the risks.   

2.14 These informed decisions are made based on an individual’s necessarily subjective 
valuations of the costs (e.g., both the price of cigarettes and the expected health risks) and 
benefits (e.g., physical and psychological pleasure) of smoking.   

2.15 However, in its proposal to implement graphic warnings the FDA fails to consider the 
evidence which demonstrates that: 
2.15.1 Given that individuals are already aware of the costs and benefits associated with 

smoking, simply repeating what people already know or providing more granular 
information is unnecessary and potentially counterproductive;   

2.15.2 If information is presented in a way intended to induce emotional responses, such 
as fear, smokers may become less attentive to the information;  

2.15.3 Information that is presented for ideological purposes, rather than informative 
purposes, may undermine the credibility of the warnings. 

3. QUALIFICATIONS 
3.1 I am a tenured full professor of law at the University of Pennsylvania in Philadelphia, 

Pennsylvania (USA).  I am also the Erasmus Chair of Empirical Legal Studies at Erasmus 
University Rotterdam (the Netherlands).  This position is partially funded by an Erasmus 
Mundus grant from the European Commission.  I was previously the Jeffrey A. Stoops 
Professor of Law and Economics at the Florida State University (USA).  I have held visiting 
professor positions at Yale University (USA), Columbia University (USA), Northwestern 
University (USA), the University of Southern California (USA), the University of Hamburg 
(Germany), Bar Ilan University (Israel), Waseda University (Japan), and the University of 
Ljubljana (Slovenia).    I am the editor of the International Review of Law and Economics. 

3.2 I have also taught courses on statistics and causal inference to state and federal judges in 
the United States through George Mason University’s Law and Economics Center.  I have 
taught similar material to state attorneys general, congressional staffers, and law professors 
through the Center’s programs. 
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3.3 My training includes a master’s degree in economics from the University of Maryland at 
College Park, a Ph.D. in economics and a J.D. in law, both from George Mason University.  
Professionally, I have served as a research economist on statistical methodology issues for 
the U.S. Bureau of Economic Analysis.  I have also served as a senior economist for the 
RAND Corporation, contributing to its working paper series and presenting my empirical work 
at a number of RAND events, including its board meetings. 

3.4 My academic work on the causal effects of health regulations on behavior has been 
published in the Journal of the Royal Statistical Society, the Journal of Law and Economics, 
the Journal of Legal Studies, the Journal of Law, Economics, and Organization, the American 
Law and Economics Review, and Health Economics.   

3.5 I have presented my research at Harvard University, including the Harvard Medical School, 
Yale University, Columbia University, Stanford University, the University of California 
Berkeley, UCLA, the University of Chicago, and many other top universities throughout the 
world. 

3.6 My curriculum vitae is attached to this report as Annex 1. 

4. THE FUNCTION AND EFFICACY OF WARNINGS 

4.1 Definition and Role of Warnings 
4.2 “A warning is anything that alerts one’s attention to a potentially dangerous situation."4  In a 

free society, warnings are typically preferable to other means of direct regulation (e.g., 
product bans) or indirect regulation through liability when individuals have heterogeneous 
preferences or circumstances.5  Absent some claim that consumers are unable to make 
reasoned decisions (e.g., mental incapacity), adequately informed decisions are 
definitionally rational decisions, even if some individuals make choices that others would not 
make.6   

4.3 The primary aim of warnings then is to help individuals make reasonably-informed subjective 
decisions, rather than to steer individuals toward some paternalistically (or otherwise) chosen 
“correct” one size fits all outcome.   

4.4 Designing Effective Warnings and Limitations of Warnings 
4.5 An effective warning is one that facilitates an individual’s reasoned subjective choices. It 

follows that the information contained in a warning that will be useful for the individual is 
relevant information that had not been previously known. The full information reference point 
for judging decisions does not require that people be cognizant of all the risks of cigarettes.  
A person might overestimate the probability of some health hazards such as lung cancer and 
underestimate other risks, such as that of gum and mouth disease.  Indeed, there could be 
some lesser known health risks associated with smoking that some people are not aware of 
at all.  However, the relevant test for providing further information is whether the consumer’s 
overall assessment of the risks of smoking would materially change if the consumer was 
further informed regarding the risks.  

4.6 For example, in an article entitled “What Information Belongs in a Warning,” Baruch Fischhoff 
(and co-authors), the founding chair of the Food and Drug Administration Risk 
Communication Advisory Committee, recommends limiting warnings to the most important 
risks, reckoning that if more important or severe risks do not sway a decision, lower level 

                                                      
4   Rogers, Wendy A., Nina Lamson, and Gabriel K. Rousseau (2000), “Warning Research: An 

Integrative Perspective,” Human Factors: The Journal of the Human Factors and Ergonomics 
Society, 42 (1), 102–39, at 102. 

5   See, for example, Thomas J. Kniesner and John D. Leeth (2014), “Regulating Occupational and 
Product Risks,” Handbook of the Economics of Risk and Uncertainty, Mark Machina and Kip Viscusi, 
eds., at p. 505.  See also, Michael Spence (1977), “Consumer Misperceptions, Product Failure and 
Producer Liability,” Review of Economic Studies, 44(3): 561-572 and Michael B. Mazis, Richard 
Staelin, Howard Beales, and Steven Salop (1981), “A Framework For Evaluating Consumer 
Information Regulation,” Journal of Marketing, 45(Winter): 11–21. 

6   See, for example, Jonathan Gruber (2016), Public Finance and Public Policy, 5th ed., Ch. 6. 
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risks will not either, and their presentation increases the possibility that attention will be drawn 
away from the more important risk.7 

4.7 Crafting appropriate warnings can be a complex process, and warnings may not be 
construed in the manner intended by the entity providing the warning, but pre-determining 
how the warning should be perceived misses the point of using warnings in the first place.  
Cigarette package warnings are about providing information, not coercing people into making 
specific decisions.  If the latter is the goal, government regulators have more direct 
mechanisms at their disposal, such as product bans or taxes.  Accordingly, warnings that 
provide relevant, accurate factual information can aid consumer choice.  However, warnings 
cannot mandate the weight an individual places on this factual information, nor can they pre-
determine individual decisions, which will depend on how the factual information is 
incorporated in the individual’s overall assessment of idiosyncratic costs and benefits. 

5. THE PROPOSED FDA WARNINGS WILL NOT MEANINGFULLY INCREASE 
CONSUMER UNDERSTANDING 

5.1 U.S. Individuals already have substantial exposure to smoking-related information 
from a wide array of federal, state, and other public health sources 

5.2 The proposed FDA warnings will be operating in an environment in which the health risks of 
smoking are well known and have been for many years. 

5.3 Most likely this is because individuals are already surrounded by many high-quality sources 
of information regarding smoking.  Most prominently, and using the mid-sixties as a starting 
point for my analysis, the Surgeon General and other federal entities have publicized the 
risks of smoking since at least the 1964 report of the Surgeon General’s Advisory Committee 
on Smoking and Health.  As the CDC notes, this report received substantial coverage in the 
press, amplifying the impact of the government’s information provision.8   

5.4 As noted above, the federal government passed the Federal Cigarette Labeling and 
Advertising Act in 1965, which mandated the inclusion of health warnings on cigarette 
packages. Warnings have continued to appear on cigarette packages since 1966, and 
Surgeon General warnings have appeared in all cigarette advertisements since 1972. In 
1984 Congress mandated the inclusion of a series of rotating warnings covering a variety of 
smoking risks. These warnings ranged from lung cancer to fetal injury and have continued 
to be rotated on cigarette packages since 1985. 

5.5 A table in Kip Viscusi's Smoking: Making the Risky Decision,9 set out in Table 1 below, 
summarizes the evolution of the warnings over time.  

 
 
 
 
 
 
 
 

                                                      
7   Baruch Fischhoff, Donna Riley, Daniel C. Kovacs, and Mitchell Small (1998), “What information 

belongs in a warning?” Psychology and Marketing, 15(7): 663-686.  Empirical evidence of this effect 
is provided in Jessie Y.C. Chen, Richard D. Gilson, and Mustapha Mouloua (1997), “Perceived Risk 
Dilution with Multiple Warnings,” Proceedings of the Human Factors and Ergonomics Society Annual 
Meeting, 41(2): 831-835.  This general issue has been known since at least the empirical evidence 
presented in Debra L. Scammon (1977), “’Information Load’ and Consumers,” Journal of Consumer 
Research, 4(3): 148–155. 

8   https://www.cdc.gov/tobacco/data_statistics/sgr/history/index.htm.  
9   Viscusi (1992), Smoking: Making the Risky Decision; Table 2-4. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 103 of 443 PageID #:  516

https://www.cdc.gov/tobacco/data_statistics/sgr/history/index.htm


      6 

Table 1: Cigarette Warning Content Summaries 
 
Warning Period Warning Content 
Cigarette warning, 
1965 

"Caution: Cigarette Smoking May Be Hazardous to Your Health" 

Cigarette warning, 
1969 

"Warning: The Surgeon General Has Determined That Cigarette 
Smoking Is Dangerous to Your Health" 

Cigarette warning, 
1984 

1. "SURGEON GENERAL'S WARNING: Smoking Causes 
Lung Cancer, Heart Disease, Emphysema, and May 
Complicate Pregnancy" 

2. "SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health" 

3. "SURGEON GENERAL'S WARNING: Smoking by 
Pregnant Women May Result in Fetal Injury, Premature 
Birth, and Low Birth Weight" 

4. "SURGEON GENERAL'S WARNING: Cigarette Smoke 
Contains Carbon Monoxide." 

5.6 Additionally, many other federal agencies have funded information campaigns,10 and the 
Surgeon General has continued to issue reports about the health risks of smoking fairly 
regularly.  A list of the Surgeon General reports addressing smoking and tobacco use is 
provided in Table 2 below: 
 

Table 2: Surgeon General's Reports on Smoking 
 

Year Report 
1964 Smoking and Health: Report of the Advisory Committee to the Surgeon 

General of the Public Health Service 
1967 The Health Consequences of Smoking: A Public Health Service Review 
1968 The Health Consequences of Smoking: 1968 Supplement to the 1967 Public 

Health Service Review 
1969 The Health Consequences of Smoking: 1969 Supplement to the 1967 Public 

Health Service Review 
1971 The Health Consequences of Smoking: A Report of the Surgeon General 
1972 The Health Consequences of Smoking: A Report of the Surgeon General 
1973 The Health Consequences of Smoking 
1974 The Health Consequences of Smoking 
1975 The Health Consequences of Smoking 
1976 The Health Consequences of Smoking: Selected Chapters from 1971 through 

1975 
1978 The Health Consequences of Smoking, 1977 – 1978 
1979 Smoking and Health: A Report of the Surgeon General 
1980 The Health Consequences of Smoking for Women: A Report of the Surgeon 

General 
1981 The Health Consequences of Smoking – The Changing Cigarette: A Report of 

the Surgeon General 
1982 The Health Consequences of Smoking – Cancer: A Report of the Surgeon 

General 
1983 The Health Consequences of Smoking – Cardiovascular Disease: A Report of 

the Surgeon General 
1984 The Health Consequences of Smoking – Chronic Obstructive Lung Disease: 

A Report of the Surgeon General 

                                                      
10  See, for example, the CDC’s National Tobacco Education Campaign which has claimed great 

success https://www.cdc.gov/media/releases/2016/p0324-anti-smoking.html.  The FDA’s “Real Cost” 
campaign has likewise claimed success in educating youth about the dangers of smoking; see 
https://www.fda.gov/tobacco-products/real-cost-campaign/real-cost-cost-effective-approach. 
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Year Report 
1985 The Health Consequences of Smoking – Cancer and Chronic Lung Disease 

in the Workplace: A Report of the Surgeon General  
1986 The Health Consequences of Involuntary Smoking: A Report of the Surgeon 

General 
1988 The Health Consequences of Smoking – Nicotine Addiction: A Report of the 

Surgeon General 
1989 Reducing the Health Consequences of Smoking – 25 Years of Progress: A 

Report of the Surgeon General 
1990 The Health Benefits of Smoking Cessation: A Report of the Surgeon General 
1992 Smoking and Health in the Americas: A Report of the Surgeon General 
1994 Preventing Tobacco Use Among Young People: A Report of the Surgeon 

General 
1998 Tobacco Use Among U.S. Racial/Ethnic Minority Groups 
2000 Reducing Tobacco Use: A Report of the Surgeon General 
2001 Women and Smoking: A Report of the Surgeon General 
2004 The Health Consequences of Smoking: A Report of the Surgeon General 
2006 The Health Consequences of Involuntary Exposure to Tobacco Smoke: A 

Report of the Surgeon General 
2010 How Tobacco Smoke Causes Disease: The Biology and Behavioral Basis for 

Smoking-Attributable Disease: A Report of the Surgeon General 
2012 Preventing Tobacco Use Among Youth and Young Adults: A Report of the 

Surgeon General 
2014 The Health Consequences of Smoking – 50 Years of Progress: A Report of 

the Surgeon General 
2016 E-Cigarette Use Among Youth and Young Adults. 

 
5.7 Recent tobacco control research has also found that state and local spending on health 

communication has a significantly negative effect on actual cigarette sales. 11  These 
programs are constantly expanding and evolving, using innovative mixes of information and 
cessation support.12 

5.8 Accordingly, altogether, the local, state, and federal governments provide substantial 
continually updated health information regarding the effects of smoking. 

5.9 Beyond public information sources, individuals receive substantial information regarding 
smoking from their doctors and other health professionals.  A 2016 Commonwealth Fund 
International Health Policy Survey asked smokers from 11 countries, including the United 
States  “During the past two years have you and your doctor or other clinical staff at the place 
you usually go to for care talked about the health risks of smoking and ways to quit?”  Of the 
293 smokers from the U.S. who answered the question, 82 percent indicated that they had 
discussed the health effects of smoking with a medical professional during the past two 
years.13  This rate was substantially higher than the 53 percent observed among the smokers 
from the other countries – all of which  have more extensive cigarette warning label regimes 
than the one in force in the United States (Australia: 63 percent; Canada: 73 percent; New 
Zealand: 66 percent; United Kingdom 63 percent; Germany: 18 percent; Netherlands: 58 

                                                      
11   John A. Tauras, Xin Xu, Jidong Huang, Brian King, S. Rene Lavinghouze, Karla S. Sneegas, and 

Frank J. Chaloupka (2018), “State tobacco control expenditures and tax paid cigarette sales,” PLoS 
ONE 13(4): Table 3. 

12   See, for example, https://www1.nyc.gov/site/doh/about/press/pr2019/anti-smoking-media-
campaign.page which discusses a 2019 New York City campaign that, in addition to increasing anti-
smoking advertising in the city, provided free nicotine patches and lozenges for a limited time.  On 
the other side of the country, Berkeley also provides cessation support to its residents, in addition to 
providing anti-smoking information 
https://www.cityofberkeley.info/Health_Human_Services/Public_Health/Tobacco_Prevention_Progra
m.aspx. 

13   Commonwealth Fund, 2016 Commonwealth Fund International Health Policy Survey, survey 
question 31099599.00128 Cornell University Roper Center for Public Opinion Research iPoll. 
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percent; France: 52 percent; Norway: 33 percent; Sweden: 62 percent; Switzerland: 40 
percent). The American Academy of Family Physicians notes that advice from a healthcare 
professional can double the quitting success rate of smokers.14 

5.10 Public health organizations, including the American Cancer Society,15 the American Heart 
Association,16 and the American Lung Association,17 have also communicated smoking-
related risks to consumers in many media, including broadcast media campaigns, pamphlet, 
and advertisements.  Some of these efforts involve innovative approaches that go beyond 
mere advertising. 18  Even purely private entertainment businesses have plugged anti-
smoking messages. 19  Further, insurance companies invest significant resources in 
educating their customers about the dangers of smoking in addition to providing support for 
cessation.20 

5.11 U.S. Individuals are exposed to information regarding smoking in a vast range of 
media 

5.12 Individuals are also exposed to information regarding smoking in a plethora of sources. This 
was acknowledged by the Director of the National Cancer Institute, Dr. Joseph Heller, in 
1957, who commented that "[n]ewspapers, radio, TV, and other media have done an 
excellent job covering [the dangers of smoking] and a very objective job. This is an 
exceedingly valuable way of informing the public."21 

5.13 In their study of the awareness of the risks of smoking, Hammond et al., (2006) 22  also 
demonstrated that in the U.S. (and other jurisdictions), information on the dangers of smoking 
and anti-smoking content is disseminated via a diverse range of media, including on 
television, cigarette packs, magazine/newspaper, poster, radio, leaflets, shops/stores, movie 
theatre, and the internet. Significantly, the study found that smokers in the U.S. were almost 
twice as likely to indicate that they had been exposed to information about the dangers of 
smoking through television than through cigarette packs. 23  Individuals are now additionally 
exposed to information on the risks of smoking through social media, including on Facebook 
and Twitter.24  

5.14 Exposure to smoking-related information from alternative sources has substantial 
advantages over FDA's proposed mandated pack warnings.  First, discussions with health 

                                                      
14   https://www.aafp.org/patient-care/public-health/tobacco-nicotine/ask-act.html 
15   https://www.cancer.org/healthy/stay-away-from-tobacco/guide-quitting-smoking.html 
16   https://www.heart.org/en/healthy-living/healthy-lifestyle/quit-smoking-tobacco/5-steps-to-quit-smoking 
17   https://www.lung.org/stop-smoking/ 
18   See, for example, the development of a smart phone app by the Will Rogers Institute that helps 

smokers identify what triggers their desire to smoke and provides cessation strategies. 
https://wrinstitute.org/2017/ahoy-smokers/.  Also, see the bilingual online tool provided by the MD 
Anderson Cancer Center https://www.mdanderson.org/about-md-anderson/community-
services/aspire.html. 

19   See, for example, https://www.newyorker.com/culture/culture-desk/mad-magazines-glorious-anti-
smoking-campaign.  A more recent example is https://www.prnewswire.com/news-
releases/entertainment-industry-foundation-eif-and-warner-bros-partner-with-young-filmmakers-to-
create-anti-smoking-psas-300257641.html. 

20   See, for example, https://www.cigna.com/individuals-families/health-wellness/hw/medical-topics/quit-
smoking-programs-aa153314, https://www.aetna.com/individuals-families/healthier-living-tips/how-to-
quit-smoking.html, https://healthy.kaiserpermanente.org/health-wellness/healthy-lifestyle-
programs/quit-smoking, and https://www.fepblue.org/wellness-resources-and-tools/incentive-
programs/tobacco-cessation-incentive-program. 

21   Testimony of J. Heller before the Subcommittee of the Committee on Government Operations, House 
of Representatives, "False and Misleading Advertising: Filter Tip Cigarettes," at 144 (July 18-19, 23-
26, 1957). 

22   D Hammond, G T Fong, A McNeill, R Borland, and K M Cummings (2006), “Effectiveness of cigarette 
warning labels in informing smokers about the risks of smoking: findings from the International 
Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(s3): iii19-iii25, Table 4. 

23   D Hammond, G T Fong, A McNeill, R Borland, and K M Cummings (2006), “Effectiveness of cigarette 
warning labels in informing smokers about the risks of smoking: findings from the International 
Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(s3): iii19-iii25, Table 4. 

24   https://www.cdc.gov/socialmedia/tools/guidelines/index.html  
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professionals are likely to be much more thorough and impactful than a static pack warning 
ever could be.25  Similarly, media coverage of new smoking risk information will also be more 
current than a pack warning could possibly be, and media coverage by its very nature will 
induce more attention than pack warnings.  Further, these anti-smoking information sources 
can be better targeted to specific groups.26 

5.15 The Universal Awareness of Smoking Risks is underscored by the Survey Data 
5.16 As demonstrated in the section below, federal and national polls have demonstrated that 

awareness of smoking-related risks have reached levels exceeding 80 percent (and often 90 
percent) for years. This level of awareness represents a practical level of "saturation" with 
respect to people's reported awareness of smoking-related risks. 

5.17 As a practical matter, getting to awareness levels above 80 or 90 percent is unrealistic, 
regardless of how ubiquitous and effective warnings and information campaigns are.  This 
was underscored by the U.S. Surgeon General in his 1989 report, which acknowledged that 
it may be "unrealistic to set a goal above 90 percent of smokers for public knowledge." 27  It 
has been noted that some people will answer negatively no matter what question is asked 
(so called nay-saying or no-saying bias).28 
General Perception of Cigarette Harm 

5.18 The Population Assessment of Tobacco and Health (PATH) is a nationally representative 
longitudinal dataset of 45,971 adults and youth (12-17 years old) in the U.S. that was started 
explicitly to inform the FDA’s regulatory decisions and actions with respect to smoking.  The 
original baseline surveys (wave 1) were started in Fall 2013, and follow-up surveys were 
begun in Fall 2014 (wave 2), Fall 2015 (wave 3), and Fall 2016 (wave 4).  As of August 2019, 
data for waves 1 through 3 are publicly available.29 

5.19 The PATH study asks respondents “How harmful do you think cigarettes are to health?” 
providing the options: 1) Not at all harmful; 2) Slightly harmful; 3) Somewhat harmful; 4) Very 
harmful; and 5) Extremely harmful.  Among adults, the average30 response across waves 1 
through 3 is 4.5 (mid-way between very harmful and extremely harmful). And it exhibits 
virtually no change throughout the waves.31   

5.20 Given that the degree of difference between “Very” and “Extremely” is ambiguous, it is 
potentially helpful to examine what fraction of people believe cigarettes are either very or 
extremely harmful to your health.  Using this measure, 91 percent of individuals across all 

                                                      
25   For a systematic review of studies on this point, see Malcolm Law and Jin Ling Tang (1995), “An 

Analysis of the Effectiveness of Interventions Intended to Help People Stop Smoking,” Archives of 
Internal Medicine, 155(18): 1933-1941.  A more recent review that likewise suggests that discussions 
with healthcare professionals, especially physicians, is associated with increased quit rates is Sherri 
Sheinfeld Gorin and Julia E. Heck, (2004), “Meta-Analysis of the Efficacy of Tobacco Counseling by 
Health Care Providers,” Cancer Epidemiology, Biomarkers, and Prevention, 13(12): 2012-2022.  A 
very recent review concluded the same thing, Jennifer M Wray, Jennifer S Funderburk, John D 
Acker, Laura O Wray, and Stephen A Maisto, (2018), “A Meta-Analysis of Brief Tobacco 
Interventions for Use in Integrated Primary Care,” Nicotine and Tobacco Research, 20(12): 1418–
1426.  There is even evidence that interventions by dentists increase cessation; see Alan Carr and 
Jon Ebbert, (2012), “Interventions for tobacco cessation in the dental setting,” Cochrane Systematic 
Review – Intervention. 

26   See, for example, http://www.socialmarketing.com/campaign/my_greatest_enemy which targets the 
LGBT community.  Also, https://www.nami.org/NAMI/media/NAMI-Media/downloads/Public-Policy-
Platform_9-22-14.pdf which discusses anti-smoking strategies in the context of smokers with mental 
illness.  College students are the focus of a joint program of the American Cancer Society and the 
CVS Foundation https://www.tobaccofreecampus.org/.  

27   U.S. Public Health Service, “Reducing the Health Consequences of Smoking: 25 Years of Progress, 
A Report of the Surgeon General,” at 221 (1989). 

28   For a brief discussion, see R. Michael Furr and Verne R. Bacharach, Psychometrics: An Introduction 
(2007) at 243. 

29   See https://www.accessdata.fda.gov/scripts/fdatrack/view/track_project.cfm?program=ctp&id=CTP-
OS-Population-Assessment-of-Tobacco-and-Health-Study  

30   Using the PATH longitudinal weights. 
31   Wave 1 average: 4.55; Wave 2 average 4.51; and Wave 3 average 4.50. 
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three waves believe cigarette smoking is very or extremely harmful to health, and this 
measure does not vary appreciably over time.32  Another 7 percent of individuals indicated 
cigarette smoking is “somewhat harmful,” and 1.5 percent indicate it is “slightly harmful.” 
 

Figure 1: PATH Study - Response to "How harmful to do you think cigarettes are to 
health?" 
 

 
 

5.21 There is also very little substantive difference in the average response as between smokers 
and non-smokers (Smokers: 4.00; Non-Smokers: 4.65).  Likewise, there is little difference 
across levels of education: 
 

Table 3: PATH Study - Adult Cigarette Harm Awareness (by education) 
 

Education Level Mean 
Less than high school 4.34 
GED 4.32 
High school graduate 4.43 
Some college 4.53 
Bachelor’s degree 4.67 
Advanced degree 4.72 

                                                      
32   Wave 1: 91 percent; Wave 2: 90 percent; and Wave 3: 91 percent. 

7.29%

26.44%

64.15%

Not at all harmful Slightly harmful
Somewhat harmful Very harmful
Extremely harmful

Waves 1-3

PATH Survey
How harmful do you think cigarettes are to health?
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Figure 2: PATH Survey – Adult Cigarette Harm Awareness (by education) 

 
5.22 This measure does not differ across race either. 
 

Table 4: PATH Study – Adult Cigarette Harm Awareness (by race) 
 

Race Mean 
White 4.54 
Black 4.44 
Other 4.48 

 
 Figure 3: PATH Study – Adult Cigarette Harm Awareness (by race) 
 
 
 

0
1

2
3

4
5

Av
er

ag
e 

Ha
rm

 R
at

in
g

Less than high school GED High school graduate Some college Bachelor’s degree Advanced degree

Waves 1-3

PATH Survey
Harm Ratings by Education

0
1

2
3

4
5

Av
er

ag
e 

Ha
rm

 R
at

ing

White Black Other

Waves 1-3

PATH Survey
Harm Ratings by Race

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 109 of 443 PageID #:  522



      12 

 
5.23 The message is similar when the PATH data for children is examined.  The harm perception 

question in the child surveys is slightly different.  The survey asks, “How much do you think 
people harm themselves when they smoke cigarettes?” providing the options: 1) No harm; 
2) Little harm; 3) Some harm; and 4) A lot of harm.  The average response across all three 
waves is 3.8, which is in the “A lot of harm” range.  This measure varies little across waves.33   
 
Figure 4: PATH Study - Response to "How much do you think people harm themselves 
when they smoke cigarettes?" 

 
5.24 There is also little difference in the answer to this question between smokers (average 3.42) 

and non-smokers (average 3.82).  Race differences are not apparent either. 
 

Table 5: PATH Study – Youth Cigarette Harm Awareness (by race) 
 
 

Race Mean 
White 3.82 
Black 3.79 
Other 3.81 

 
  
 
 
 
 
 
 
                                                      
33   Wave 1 average: 3.80; Wave 2 average 3.81; and Wave 3 average 3.82. 

13.02%

84.44%

No harm Little harm
Some harm A lot of harm

Waves 1-3

PATH Youth Survey
How much do you think people harm themselves when they smoke cigarettes?
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 Figure 5: PATH Study – Youth Cigarette Harm Awareness (by race) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.25 The PATH data on harm awareness is consistent with other data going back quite far.  For 
example, Gallup polls have been asking the question “In general, how harmful do you feel 
smoking is to adults who smoke – very harmful, somewhat harmful, not too harmful, or not 
at all harmful?” semi-regularly for years.  The data indicate that people uniformly view 
smoking as harmful. 

 
Table 6: Gallup Poll – Adult Smoking Harm Awareness (2002-2018) 
 

Year Very Somewhat Not Too Not At All Sample Size 
2018 82% 14% 2% 1% 1,033 
2017 85% 10% 2% 2% 1,021 
2015 80% 15% 2% 1% 1,009 
2014 80% 16% 2% 1% 1,013 
2013 82% 13% 2% 2% 2,027 
2012 80% 15% 1% 3% 1,014 
2011 81% 14% 2% 1% 1,016 
2010 81% 15% 2% 2% 1,020 
2008 82% 14% 2% 2% 1,016 
2007 79% 14% 3% 2% 1,001 
2006 84% 10% 2% 2% 1,007 
2005 81% 16% 2% 1% 1,006 
2004 83% 14% 1% 1% 2,250 
2003 82% 15% 2% 1% 1,006 
2002 80% 15% 2% 1% 1,004 
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 Figure 6: Gallup Poll – Adult Smoking Harm Awareness 
 
 
 

 
5.26 Over the 2002 – 2018 time period, an average of 81.5 percent of respondents indicated that 

smoking is very harmful, and an additional 14 percent indicated it was somewhat harmful.  
There is no trend in the data – the fraction of people believing cigarette smoking to be very 
harmful to an individual’s health has been consistently high for almost two decades.  This 
actually understates the longevity and uniformity of this belief to some extent.  Gallup earlier 
asked cigarette harm awareness questions in many previous years.  These earlier questions 
also elicited high levels of awareness with respect to smoking harms. 

 
Table 7: Gallup Poll – Adult Cigarette Harm Awareness (1946 – 1999)  
 

Year Question Is Harmful Not Harmful Sample Size 
1999 Do you think cigarettes smoking 

is harmful or not? 
95% 4% 1,039 

1990 Do you think that cigarette 
smoking is or is not harmful to 
your health? 

96% 3% 1,240 

1987 Is smoking harmful to your 
health? 

94% 4% 2,059 

1981 Do you think cigarette smoking is 
or is not harmful to your health? 

91% 7% 1,535 

1977 Do you think that cigarette 
smoking is or is not harmful to 
your health? 

90% 7% 1,507 

1954 Do you think cigarette smoking is 
harmful or not 

70% 23% 1,500 
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Year Question Is Harmful Not Harmful Sample Size 
1949 Do you think cigarette smoking is 

harmful or not 
52% 45% 1,500 

1946 Do you think smoking is harmful 
to you? 

42% 54% 1,500 

 
5.27 It is interesting to note that there was a large jump in harm awareness from the 1946 poll 

result (42 percent) to the 1954 poll result (70 percent), even though there were no systematic 
on-pack warnings from the government about the harmfulness of smoking.  This strongly 
suggests that individuals had substantial access to information regarding the health effects 
of smoking outside of government warnings.34 Since the 1970s, 90 percent of people in the 
U.S. have agreed that smoking is harmful. 

5.28 Other large national surveys, such as the National Survey on Drug Use and Health 
("NSDUH"), funded by the Substance Abuse and Mental Health Services Administration of 
the U.S. Public Health Service.35 
Perception of Specific Harms 

5.29 FDA asserts a single rationale for this proposed rule; it hypothesizes that its proposed 
“warning statements focused on less-known health consequences of smoking paired with 
concordant color graphics would promote greater public understanding of the risks 
associated with cigarette smoking. ”36  The FDA’s motivating hypothesis is testable -- do 
these warning lead to a qualitatively “greater understanding” of smoking hazards? And, more 
important, if they do, does that “greater understanding” impact on smoking behavior? Despite 
the possibility of being able to test these assertions, the FDA does not report having tested 
its warnings against either outcome even though its own longitudinal PATH survey data 
provide it with the opportunity to have done so.   

5.30 In introducing its rule, the FDA focuses on the adverse health effects of smoking37 but then 
does not provide credible evidence of any causal effect of specific health warnings on 
smoking behavior. This is notwithstanding the availability of common statistical tools38 that 
the FDA could have used to evaluate any such effects using the PATH data or other available 
data sets. Indeed, in its preliminary regulatory impact analysis, the FDA notes that "[a]though 
the rule is not premised on this assumption, it is possible that greater public understanding 
of these health risks will lead to a decline in cigarette smoking."39  Instead, the rule is 
premised on benefits that the FDA has either failed to, or is unable to, quantify, of informing 
people about specific risks of smoking supposedly captured by its warnings and attendant 
graphics.  Before examining whether there is a particular need to inform people of these 
risks, it is useful to examine whether these specific risks impact behavior at all. 

                                                      
34   For a more in-depth treatment of this argument, see John E. Calfee (1985), “Cigarette Advertising, 

Health Information And Regulation Before 1970,” Federal Trade Commission Working Paper 134 
available at https://www.ftc.gov/sites/default/files/documents/reports/cigarette-advertising-health-
information-and-regulation-1970/wp134.pdf  

35   In 2007, less than 2% of respondents responded that there was “no risk” to smoking a pack of 
cigarettes per day. See https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-
use-and-health; (data accessible at: http://www.icpsr.umich.edu/SAMHDA/index.html). 

36   See Federal Register / Vol. 84, No. 159 / Friday, August 16, 2019 at 42755. 
37   See Federal Register / Vol. 84, No. 159 / Friday, August 16, 2019 at 42755-42756. 
38   At a minimum, the FDA could have provided standard regression analyses examining the effect on 

an individual’s smoking status of becoming aware of a particular risk using the PATH data (as is done 
later in this comment in Table 8 and Table 9).  If the FDA wanted to determine whether awareness of 
a particular smoking risk affected smoking behavior, the Agency could have undertaken field 
experiments randomly providing smokers with different pack types and then tracking the changes in 
their smoking status or level of consumption over a prolonged period.  For a thorough discussion of 
the value of field experiments, see Glenn Harrison and John List (2004), “Field Experiments,” Journal 
of Economic Literature, 42(4): 1009-1055. 

39   Tobacco Products; Required Warnings for Cigarette Packages and Advertisements Preliminary 
Regulatory Impact Analysis Initial Regulatory Flexibility Analysis Unfunded Mandates Reform Act 
Analysis, Docket No. FDA-2019-N-3065 August 2019, at p. 39. 

I I 
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5.31 To examine the value of information regarding specific risks, I look at whether becoming 
aware of the specific risks surveyed in the PATH data actually changes smoking behavior 
for an individual once his overall harm assessment is accounted for.  That is, if an individual 
who already believes smoking is extremely harmful to his health but continues to smoke, 
suddenly becomes aware of a new specific risk, how likely is it that the new risk knowledge 
induces him to stop smoking?  Are there particular specific risks that weigh larger in a 
smoker’s decision to smoke than his overall harm assessment.  An analysis of the PATH 
data allows us to make this inquiry.  In particular, we can observe a person at multiple 
different periods of time within the PATH data, where that person has a constant overall 
evaluation of the harmfulness of smoking, but between the multiple periods of time he learns 
of a new risk, and assess whether following him becoming aware of the new risk he becomes 
a non-smoker.   

5.32 In order to carry out the above inquiry, I have generated a model40 across the three waves 
of the PATH survey, where the outcome is 1 or 0, taking the value of 1 if the individual is 
currently a smoker and zero if they are a non-smoker.  The model accounts for the possibility 
that individuals have baseline differences in their likelihood of smoking so as to isolate the 
effect of new information on whether the person is a smoker or not.  That is, this model 
examines variation within a given person over time.  In addition to this, I also assess whether 
the individual agrees that smoking cigarettes is associated with a particular risk to determine 
whether awareness of these particular risks impacts on whether the person is a smoker or 
not.  Lastly, to account for general background trends, my model uses the data from each of 
the waves of the PATH survey.  As detailed below, my analysis indicates that a person's 
awareness of the individual risks surveyed in the PATH data that relate to the FDA’s 
proposed warnings has no statistically significant impact on whether an individual is a smoker 
or not, or generally on an individual's overall harm assessment of smoking.  

5.33 In my first regression, I simply estimate the effect of an adult’s41 overall harm assessment 
on the likelihood of smoking.42  Results are presented as odds ratios.43  I provide two models: 

                                                      
40   The model I use is a fixed effects logistic regression model, implemented as a conditional logit model 

using Stata’s clogit command.  For a technical discussion of the conditional logit, see Daniel 
McFadden (1973), “Conditional Logit Analysis of Qualitative Choice Behavior,” in P. Zarembka (ed.), 
FRONTIERS IN ECONOMETRICS, 105-142, Academic Press.  For a textbook treatment of this 
approach, see William Greene (2008), Econometric Analysis, 6th ed, p. 846.  Logit or logistic 
regression models are non-linear models that are useful for analyzing outcome data that is binary in 
nature (smoker/not a smoker).  These models are common in public health.  A useful resource for 
understanding logistic regression models is Jill C. Stoltzfus (2011), “Logistic Regression: A Brief 
Primer,” Academic Emergency Medicine, 18(10): 1099-1104.  Most of the intuition of a linear 
regression follows through to logistic regression; logistic regression simply allows for a specific non-
linear functional form of the underlying model, whereas a standard linear regression model enforces 
a linear relationship between the dependent and independent variables.  If I instead estimate the 
model above using a linear regression, all of my conclusions follow unchanged.  This is true whether 
all of the PATH observations are used or if only those individuals who change smoking status at 
some point in waves 1 through 3 are used (as is the case in a conditional logit model).  The intuition 
for restricting attention to only those who change smoking status is that these individuals are the only 
ones providing insight into what makes an individual change smoking behavior. 

41   Comparable results are also obtained if the analysis is done using the child PATH sample. 
42   As noted above, the PATH study asks respondents “How harmful do you think cigarettes are to 

health?” providing the options: 1) Not at all harmful; 2) Slightly harmful; 3) Somewhat harmful; 4) Very 
harmful; and 5) Extremely harmful. [R01_AC9050]. I used the answer to this question to reflect that 
person’s overall harm assessment of smoking.  

43   In this case, odds ratios compare the relative incidence of someone, for example who agrees with the 
given risk, being a smoker relative to someone who does not agree with the given risk.  Thus, an 
odds ratio that is greater than one implies that one who agrees with the risk is more likely to smoke 
than the person who does not agree with  the risk; similarly, an odds ratio that is less than one 
implies that one who agrees with the risk is less likely to be a smoker than one who does not agree 
with the risk.  Because this particular model also includes individual fixed effects, however, this 
particular set of odds ratios compares the likelihood for a given person becoming a smoker when he 
specifically goes from not agreeing with the risk to agreeing with the risk.  An odds ratio that is 
greater than one means that the person is more likely to smoke once he agrees with the risk, 
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the first allows for the full zero to five rating of how harmful someone thinks cigarettes are to 
health; the second merely examines what happens when someone goes from considering 
smoking to be a small harm (rating 1-3) to someone rating it as being very or extremely 
harmful.44 
Table 8: Effect of General Harm Assessment on Smoking Likelihood 
 

Effect of General Harm Assessment on Smoking Likelihood 

Fixed Effects Logistic Regression 

 Odds Ratio Odds Ratio 

How harmful do you think cigarettes are to 
health (1-5) 

0.60 
p < 0.01 

 

Indicated cigarettes are very or extremely 
harmful to health 

 0.42 
p < 0.01 

Individual Fixed Effects Yes Yes 

Wave Fixed Effects Yes Yes 

The outcome variable is a 0-1 indicator denoting whether the individual currently smokes 
cigarettes.  Data from waves 1-3 are used in the estimation.  The conditional logit model 
is used for estimation (“clogit” in Stata).  Regressions are weighted according to the PATH 
longitudinal weights averaged for each person over the three waves. Standard errors are 
clustered at the individual level. 

 

5.34 This regression suggests that people are less likely to smoke the more harmful they rate 
cigarette smoking.  The effect is statistically significant at better than the 0.01 level. 

5.35 The following regression specifically assesses the particular risks surveyed45 in the PATH 
data that best relate to the FDA’s proposed warnings to assess if awareness of these 
particular risks impacts on overall harm assessment or whether the person is a smoker or 
not, with the correspondence between the FDA’s proposed warnings and the particular 
PATH questions indicated as follows:  
 
 
 
 
 
 
 
 
 

                                                      
whereas a coefficient odds ratio of less than one indicates he is less likely to become a smoker once 
he agrees with the risk.  

44   Focusing on this change might make particular sense since much of the harm awareness literature 
and its discussion combines very and extremely harmful into a single category.  Further, linguistically 
it is not clear that “extremely” signifies a greater harm than does “very.” 

45   This analysis only uses the adult PATH data.  The child PATH survey does not ask questions about 
these individual risks. 
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Table 9 
 
FDA Proposed Warnings 

 
PATH Risk Awareness Question 
 
I am going to read you a list of diseases that 
may or may not be caused by smoking 
cigarettes. Based on what you know or 
believe, does smoking cause… 

WARNING: Tobacco smoke can 
harm your children. 

No question specific to children. 

WARNING: Tobacco smoke causes 
fatal lung disease in nonsmokers. 

Lung disease in non-smokers from second-hand 
smoke [R01_AC9105] 

WARNING: Smoking causes head 
and neck cancer. 

No question specific to head and neck cancer. 

WARNING: Smoking causes bladder 
cancer, which can lead to bloody 
urine. 

Bladder cancer in smokers? [R01_AC9085] 

WARNING: Smoking during 
pregnancy stunts fetal growth. 

Harm to fetuses (or unborn children) during 
pregnancy from second-hand smoke? 
[R01_AC9115] 

WARNING: Smoking can cause 
heart disease and strokes by 
clogging arteries. 

Stroke in smokers? [R01_AC9060] 
Heart disease in smokers? [R01_AC9070] 

WARNING: Smoking causes COPD, 
a lung disease that can be fatal. 

Lung disease such as emphysema in smokers? 
[R01_AC9100] 

WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction. 

No question specific to erectile dysfunction, but 
there is a question about reduced blood flow 
Poor circulation (also called peripheral vascular 
disease) in smokers? [R01_AC9080] 

WARNING: Smoking reduces blood 
flow to the limbs, which can require 
amputation. 

No question specific to amputations, but there is 
a question about reduced blood flow 
Poor circulation (also called peripheral vascular 
disease) in smokers? [R01_AC9080] 

WARNING: Smoking causes type 2 
diabetes, which raises blood sugar. 

No question specific to diabetes 

WARNING: Smoking causes age-
related macular degeneration, which 
can lead to blindness. 

Blindness in smokers? [R01_AC9075] 

WARNING: Smoking causes 
cataracts, which can lead to 
blindness. 

Blindness in smokers? [R01_AC9075] 

 
5.36 The results of this regression are shown in the table below. 

 
 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 116 of 443 PageID #:  529



      19 

Table 10 

Effect of General Harm Assessment on Smoking Likelihood 

Fixed Effects Logistic Regression 

 Odds Ratio Odds Ratio 

How harmful do you think cigarettes are to 
health (1-5) 

0.56 
p < 0.01 

 

Indicated cigarettes are very or extremely 
harmful to health 

 0.38 
p < 0.01 

Agree that second-hand smoke can cause 
lung disease in non-smokers 

1.00 
Not statistically 
significant 

0.99 
Not statistically 
significant 

Agree that smoking causes bladder cancer 1.11 
Not statistically 
significant 

1.10 
Not statistically 
significant 

Agree that smoking causes harm to unborn 
fetuses from second-hand smoke 

0.96 
Not statistically 
significant 

0.98 
Not statistically 
significant 

Agree that smoking causes heart disease 0.87 
Not statistically 
significant 

0.86 
Not statistically 
significant 

Agree that smoking causes stroke 1.07 
Not statistically 
significant 

1.07 
Not statistically 
significant 

Agree that smoking causes lung disease 0.92 
Not statistically 
significant 

0.90 
Not statistically 
significant 

Agree that smoking causes poor circulation 0.82 
Not statistically 
significant 

0.79 
Not statistically 
significant 

Agree that smoking causes blindness 0.98 
Not statistically 
significant 

0.99 
Not statistically 
significant 

Individual Fixed Effects Yes Yes 

Wave Fixed Effects Yes Yes 

The outcome variable is a 0-1 indicator denoting whether the individual currently smokes 
cigarettes.  Data from waves 1-3 are used in the estimation.  The conditional logit model 
is used for estimation (“clogit” in Stata).  Regressions are weighted according to the PATH 
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Effect of General Harm Assessment on Smoking Likelihood 
longitudinal weights averaged for each person over the three waves. Standard errors are 
clustered at the individual level. 

5.37 While the overall harm assessment variable remains a statistically significant negative 
predictor of whether an individual smokes, none of the other risk awareness indicators for 
the particular risks that relate to the FDA's proposed warnings, is a statistically significant 
influence on whether a person is a smoker. Indeed, the findings of the model indicate that 
awareness of these additional subsidiary, or lesser publicized, risks have a zero direct effect 
on smoking behavior.  In addition, if one examines the relationship between these particular 
risks and overall harm assessment, awareness of the particular risks that relate to the FDA's 
proposed warnings, generally have no statistically significant influence on a person's overall 
harm assessment of smoking. 46 Thus, the FDA’s hypothesis that the proposed graphic 
warning will lead to a qualitatively “greater understanding” of smoking hazards by individuals 
is unsupported.  Further, the FDA’s speculation that such an “understanding” will lead to a 
decline in cigarette smoking is also unsupported. This calls into question the sensibility of 
focusing on individual risks that appear to have no effect on smoking behavior or generally 
on overall harm assessment. Instead of focusing on these specific risks it would seemingly 
be better  to continue to tell people that smoking is extremely dangerous to one’s health, 
focusing on the most severe and widespread risks such as death, and reserve outreach 
about specific lower level risks for campaigns which can be targeted to specific audiences 
insofar as they are actually deemed to be necessary by the FDA.    

5.38 It is not possible to examine the effect of risk awareness related to a few of the FDA’s 
proposed warnings – namely, smoking can harm your children, smoking causes head and 
neck cancer, and smoking causes diabetes – because these risks were not queried in the 
PATH survey.  It is concerning that the FDA did not even use the survey that was explicitly 
initiated to inform its tobacco regulations to examine the risks it now proposes to use in its 
warnings. 

5.39 While the foregoing analysis suggests that the FDA’s warnings have no practical benefit in 
terms of actual smoking behavior, the agency suggests there are qualitative benefits from 

                                                      
46   In order to carry out this inquiry, I performed a similar fixed effects logistic (conditional logit) 

regression where the outcome variable is whether someone believes smoking is very or extremely 
harmful to your health using awareness of the particular risks surveyed in the PATH data that best 
relate to the FDA’s proposed warnings as the explanatory variables. Awareness of the risk of lung 
disease in non-smokers, awareness of the risk of bladder cancer, awareness of the harm to fetuses, 
awareness of the risk of heart disease, awareness of the risk of lung disease, and awareness of the 
risk of blindness all have no statistically significant impact on overall harm assessment. Only 
agreement that smoking may cause stroke in smokers and smoking may cause poor circulation (also 
called peripheral vascular disease) in smokers generate effects that imply statistically significant 
increases in overall harm assessment at the conventional 5 percent level.  However, it is unlikely that 
introducing warnings about these risks (which are also not the exact same wording as the FDA’s 
proposed warnings) would have much of an impact on increasing the overall harm assessment of the 
adult population for at least two reasons.  First, both of these risks have quite high awareness 
already (across the three PATH waves, more than 80 percent of respondents agree that cigarette 
smoking may cause strokes in smokers and more than 82 percent agree that cigarette smoking may 
cause poor circulation in smokers).  Second, it appears as though the contribution of these risks to 
overall harm assessment is very small.  While it is not possible to estimate credible marginal effects 
from the conditional logit model (Stata’s implementation of clogit requires the assumption that the 
individual fixed effect is zero in calculating the marginal effect; this would imply that people start off 
thinking that the overall harm of cigarettes is “none,” a position that less than 1 percent of 
respondents hold), if one examines a linear probability model, the incremental effect of believing 
cigarette smoking may cause strokes in smokers and the incremental effect of believing cigarette 
smoking may cause poor circulation in smokers is to increase the likelihood that someone rates the 
overall harm of smoking as “very” or “extremely” harmful by only about 2 percent for each risk. In 
addition, it is at best unclear whether the warnings would actually increase public awareness of the 
corresponding risks, let alone that they would do so more effectively than less-intrusive alternatives 
such as text-only warnings, or smaller graphic warnings.  See, e.g., infra at ¶ 5.77 to 5.84 and ¶ 7.12. 
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merely informing individuals about specific risks beyond the general warnings of smoking’s 
harm.    

5.40 In the following section I provide data suggesting that awareness levels of most of these risks 
are already quite high, drawing into question whether there are even modest educational 
benefits to be had from the FDA’s proposed warnings.  I also cover awareness of the other 
major risks people are aware of with respect to smoking which likely are more important 
inputs to people’s overall harm assessments.  
Lung Cancer 

5.41 The PATH survey asks adult respondents “Based on what you know or believe, does 
smoking cause lung cancer in smokers?”  Across waves 1 through 3, 94 percent of 
respondents indicated that cigarette smoking does cause lung cancer.  This fraction is 
comparable to the share of Australians surveyed in 2017 (a period where graphic health 
warnings had already been in place for a decade) who indicated smoking was very likely or 
likely to cause lung cancer (91 percent).47  The number is similar when compared with a 
number of European countries in 2016 – Germany: 90 percent; Greece: 96 percent; Spain: 
93 percent; Romania: 90 percent; Hungary: 83 percent; and Poland: 87 percent.48  Although 
recent data are not available for awareness of the smoking and lung cancer risk in Canada 
and the United Kingdom, it is possible to compare older measures from sources other than 
the PATH survey.  For example, in the 2002 International Tobacco Control Four Country 
Survey, the percent of survey respondents indicating that smoking causes lung cancer were 
– US: 94 percent; Canada: 95 percent; United Kingdom: 94 percent; and Australia: 94 
percent.49 

5.42 In the PATH data, awareness/agreement that cigarette smoking causes lung cancer does 
not meaningfully differ by race (White: 93 percent; Black: 92 percent; Other: 94 percent).  It 
also does not vary by education level. 
 
Table 11: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Lung Cancer 
 

Education Level Agree that Cigarette Smoking Causes Lung Cancer 
Less than high school 90 Percent 
GED 89 Percent 
High school graduate 91 Percent 
Some college 93 Percent 
Bachelor’s degree 96 Percent 
Advanced degree 96 Percent 

 
  
  
 
                                                      
47   Emily Brennan, Kimberley Dunstone, Melanie Wakefield (2018), “Population awareness of tobacco-

related harms: implications for refreshing graphic health warnings in Australia,” Medical Journal of 
Australia, 209 (4): 173-174, 173. 

48   Antigona C. Trofor, Sophia Papadakis, Lucia M. Lotrean, Cornel Radu-Loghin, Marius Eremia, Florin 
Mihaltan, Pete Driezen, Christina N. Kyriakos, Ute Mons, Tibor Demjén, Sarah O. Nogueira, Esteve 
Fernández, Yannis Tountas, Krzysztof Przewoźniak, Ann McNeill, Geoffrey T. Fong, Constantine I. 
Vardavas, on behalf of the EUREST-PLUS consortium (2018), “Knowledge of the health risks of 
smoking and impact of cigarette warning labels among tobacco users in six European countries: 
Findings from the EUREST-PLUS ITC Europe Surveys,” Tobacco Induced Diseases, 16(2): A10. 

49   See M Siahpush, A McNeill, D Hammond, and G T Fong (2006), “Socioeconomic and country 
variations in knowledge of health risks of tobacco smoking and toxic constituents of smoke: results 
from the 2002 International Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(Suppl 
III): iii65–iii70, iii66 and D Hammond, G T Fong, A McNeill, R Borland, K M Cummings (2006), 
“Effectiveness of cigarette warning labels in informing smokers about the risks of smoking: findings 
from the International Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(Suppl 
III):iii19–iii25, iii21. 
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 Heart Disease 
5.43 The PATH survey asks adult respondents “Based on what you know or believe, does 

smoking cause heart disease in smokers?”  Across waves 1 to 3, 88 percent of adult PATH 
respondents indicated that cigarette smoking does cause heart disease in smokers.  This 
compares to 86 percent in Australia in 2017.50  The number also compares favorably with a 
number of European countries in 2016 – Germany: 82 percent; Greece: 95 percent; Spain: 
82 percent; Romania: 88 percent; Hungary: 67 percent; and Poland: 83 percent. 51  
Examining the older 2002 data suggests that U.S. (86 percent) awareness of the cigarette 
smoking and heart disease link has been comparable to that found in Canada (91 percent), 
Australia (89 percent), and the United Kingdom (90 percent). 52 

5.44 In the PATH data, awareness/agreement that cigarette smoking causes heart disease does 
not meaningfully differ by race (White: 88 percent; Black: 87 percent; Other: 86 percent).  It 
also does not vary by education level. 
 
Table 12: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Heart Disease 
 

Education Level Agree that Cigarette Smoking Causes Heart 
Disease 

Less than high school 85 Percent 
GED 85 Percent 
High school graduate 86 Percent 
Some college 89 Percent 
Bachelor’s degree 91 Percent 
Advanced degree 90 Percent 

 
Stroke 

5.45 The PATH survey asks adult respondents “Based on what you know or believe, does 
smoking cause stroke in smokers?”  Across waves 1 to 3, 80 percent of adult PATH 
respondents indicated that cigarette smoking does cause stroke in smokers.  This compares 
to 83 percent in Australia in 2017.53  The number also compares favorably with a number of 
European countries in 2016 – Germany: 72 percent; Greece: 69 percent; Spain: 56 percent; 
Romania: 78 percent; Hungary: 56 percent; and Poland: 61 percent.54  Examining the older 

                                                      
50   Emily Brennan, Kimberley Dunstone, Melanie Wakefield (2018), “Population awareness of tobacco-

related harms: implications for refreshing graphic health warnings in Australia,” Medical Journal of 
Australia, 209 (4): 173-174, 173. 

51   Antigona C. Trofor, Sophia Papadakis, Lucia M. Lotrean, Cornel Radu-Loghin, Marius Eremia, Florin 
Mihaltan, Pete Driezen, Christina N. Kyriakos, Ute Mons, Tibor Demjén, Sarah O. Nogueira, Esteve 
Fernández, Yannis Tountas, Krzysztof Przewoźniak, Ann McNeill, Geoffrey T. Fong, Constantine I. 
Vardavas, on behalf of the EUREST-PLUS consortium (2018), “Knowledge of the health risks of 
smoking and impact of cigarette warning labels among tobacco users in six European countries: 
Findings from the EUREST-PLUS ITC Europe Surveys,” Tobacco Induced Diseases, 16(2): A10. 

52   See M Siahpush, A McNeill, D Hammond, and G T Fong (2006), “Socioeconomic and country 
variations in knowledge of health risks of tobacco smoking and toxic constituents of smoke: results 
from the 2002 International Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(Suppl 
III): iii65–7, iii66 and D Hammond, G T Fong, A McNeill, R Borland, K M Cummings (2006), 
“Effectiveness of cigarette warning labels in informing smokers about the risks of smoking: findings 
from the International Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(Suppl 
III):iii19–iii25, iii21. 

53   Emily Brennan, Kimberley Dunstone, Melanie Wakefield (2018), “Population awareness of tobacco-
related harms: implications for refreshing graphic health warnings in Australia,” Medical Journal of 
Australia, 209 (4): 173-174, 173. 

54   Antigona C. Trofor, Sophia Papadakis, Lucia M. Lotrean, Cornel Radu-Loghin, Marius Eremia, Florin 
Mihaltan, Pete Driezen, Christina N. Kyriakos, Ute Mons, Tibor Demjén, Sarah O. Nogueira, Esteve 
Fernández, Yannis Tountas, Krzysztof Przewoźniak, Ann McNeill, Geoffrey T. Fong, Constantine I. 
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2002 data suggests that U.S. (73 percent) awareness of the cigarette smoking and stroke 
link has been comparable to that found in Canada (83 percent), Australia (81 percent), and 
the United Kingdom (70 percent). 55 

5.46 In the PATH data, awareness/agreement that cigarette smoking causes stroke does not 
meaningfully differ by race (White: 81 percent; Black: 77 percent; Other: 78 percent).  It also 
does not vary by education level. 
 
Table 13: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Stroke 
 

Education Level Agree that Cigarette Smoking Causes Stroke 
Less than high school 77 Percent 
GED 76 Percent 
High school graduate 78 Percent 
Some college 81 Percent 
Bachelor’s degree 83 Percent 
Advanced degree 84 Percent 

 
 
 Poor Circulation 
5.47 The PATH survey asks adult respondents “Based on what you know or believe, does 

smoking cause poor circulation in smokers?”  Across waves 1 to 3, 82 percent of adult PATH 
respondents indicated that cigarette smoking does cause poor circulation in smokers. In the 
PATH data, awareness/agreement that cigarette smoking causes poor circulation does not 
meaningfully differ by race (White: 83 percent; Black: 80 percent; Other: 82 percent).  It also 
does not vary by education level. 
 
Table 14: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Poor Circulation 

 
Education Level Agree that Cigarette Smoking Causes Poor 

Circulation 
Less than high school 78 Percent 
GED 79 Percent 
High school graduate 80 Percent 
Some college 83 Percent 
Bachelor’s degree 86 Percent 
Advanced degree 86 Percent 

  
 Lung Disease 
5.48 The PATH survey asks adult respondents “Based on what you know or believe, does 

smoking cause lung disease such as emphysema in smokers?”  Across waves 1 to 3, 94 

                                                      
Vardavas, on behalf of the EUREST-PLUS consortium (2018), “Knowledge of the health risks of 
smoking and impact of cigarette warning labels among tobacco users in six European countries: 
Findings from the EUREST-PLUS ITC Europe Surveys,” Tobacco Induced Diseases, 16(2): A10. 

55   See M Siahpush, A McNeill, D Hammond, and G T Fong (2006), “Socioeconomic and country 
variations in knowledge of health risks of tobacco smoking and toxic constituents of smoke: results 
from the 2002 International Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(Suppl 
III): iii65–iii70, iii66 and D Hammond, G T Fong, A McNeill, R Borland, K M Cummings (2006), 
“Effectiveness of cigarette warning labels in informing smokers about the risks of smoking: findings 
from the International Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(Suppl 
III):iii19–iii25, iii21. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 121 of 443 PageID #:  534



      24 

percent of adult PATH respondents indicated that cigarette smoking does cause lung 
disease in smokers.  This compares to 86 percent in Australia in 2017 (though the Australian 
survey appeared to restrict the question to emphysema alone). 56   The number also 
compares favorably with a number of European countries in 2016 – Germany: 69 percent; 
Greece: 79 percent; Spain: 75 percent; Romania: 66 percent; Hungary: 69 percent; and 
Poland: 77 percent. 57  The older 2002 data that allowed comparisons across the U.S., 
Canada, Australia, and the U.K. did not ask about lung disease. 

5.49 In the PATH data, awareness/agreement that cigarette smoking causes lung disease does 
not meaningfully differ by race (White: 94 percent; Black: 91 percent; Other: 93 percent).  It 
also does not vary by education level. 

 
Table 15: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Lung Disease 
 

Education Level Agree that Cigarette Smoking Causes Lung 
Disease 

Less than high school 90 Percent 
GED 90 Percent 
High school graduate 92 Percent 
Some college 94 Percent 
Bachelor’s degree 97 Percent 
Advanced degree 97 Percent 

  
 Other Cancers 
 
 Any Form of Cancer 

5.50 The American Institute for Cancer Research has been asking a nationally representative 
sample about risk factors for cancer generically since 2001.  Tobacco use regularly tops their 
list when it comes to respondent awareness, beating out genetic factors, diet and exercise 
issues, radon exposure, sunlight exposure, asbestos, and a host of other contributing factors, 
usually by a wide margin.58   

 
Table 16: American Institute for Cancer Research Survey – Adult Awareness that 
tobacco use is a risk factor for Cancer 
 
 

Year Fraction Aware Sample Size 
2001 92% 750 
2003 91% 1,025 
2005 95% 1,010 
2007 93% 1,022 
2009 94% 1,021 
2013 92% 1,026 

                                                      
56   Emily Brennan, Kimberley Dunstone, Melanie Wakefield (2018), “Population awareness of tobacco-

related harms: implications for refreshing graphic health warnings in Australia,” Medical Journal of 
Australia, 209 (4): 173-174, 173. 

57   Antigona C. Trofor, Sophia Papadakis, Lucia M. Lotrean, Cornel Radu-Loghin, Marius Eremia, Florin 
Mihaltan, Pete Driezen, Christina N. Kyriakos, Ute Mons, Tibor Demjén, Sarah O. Nogueira, Esteve 
Fernández, Yannis Tountas, Krzysztof Przewoźniak, Ann McNeill, Geoffrey T. Fong, Constantine I. 
Vardavas, on behalf of the EUREST-PLUS consortium (2018), “Knowledge of the health risks of 
smoking and impact of cigarette warning labels among tobacco users in six European countries: 
Findings from the EUREST-PLUS ITC Europe Surveys,” Tobacco Induced Diseases, 16(2): A10. 

58   American Institute for Cancer Research, 2017 AICR Cancer Risk Awareness Survey Report, 
available at 
https://www.aicr.org/assets/docs/pdf/reports/AICR%20Cancer%20Awareness%20Report%202017_ja
n17%202017.pdf 
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Year Fraction Aware Sample Size 
2015 94% 1,108 
2017 93% 1,004 

 
5.51 In 2017, there is no meaningful variation in the fraction of respondents aware that tobacco 

causes cancer based on race (White: 92 percent; Black: 91 percent; Hispanic: 94 percent) 
or based on education level (High School or Less: 89 percent; At Least Some College: 94 
percent; More than College: 97 percent). 

 Bladder Cancer 

5.52 The PATH survey asks adult respondents “Based on what you know or believe, does 
smoking cause bladder cancer in smokers?”  Across waves 1 to 3, 58 percent of adult PATH 
respondents indicated that cigarette smoking does cause bladder cancer in smokers.  This 
compares to 42 percent in Australia in 2017.59  The other surveys did not ask about bladder 
cancer. 

5.53 In the PATH data, awareness/agreement that cigarette smoking causes bladder cancer does 
not meaningfully differ by race (White: 58 percent; Black: 63 percent; Other: 59 percent).  It 
also does not vary by education level. 
 

Table 17: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Bladder Cancer 
 
 

Education Level Agree that Cigarette Smoking Causes Bladder 
Cancer 

Less than high school 61 Percent 
GED 55 Percent 
High school graduate 58 Percent 
Some college 58 Percent 
Bachelor’s degree 58 Percent 
Advanced degree 58 Percent 

 
5.54 While the bladder cancer awareness is lower than the awareness of the other risks covered 

here, recall that in the smoking regression presented above, awareness of the risk of bladder 
cancer was not associated with a higher likelihood that an individual would not smoke or an 
individual's overall harm assessment.60 Indeed, awareness of this risk is likely to be of very 
low value to an individual. 
Blindness 

5.55 The PATH survey asks adult respondents “Based on what you know or believe, does 
smoking cause blindness in smokers?”  Across waves 1 to 3, 46 percent of adult PATH 
respondents indicated that cigarette smoking does cause blindness in smokers.  This 
compares favorably to the awareness figure from Australia (44 percent) In the PATH data, 
awareness/agreement that cigarette smoking causes blindness does not meaningfully differ 
by race (White: 44 percent; Black: 53 percent; Other: 47 percent).  To the extent it varies by 
education, less educated people are more likely to believe smoking causes blindness.  
 
 
 

                                                      
59   Emily Brennan, Kimberley Dunstone, Melanie Wakefield (2018), “Population awareness of tobacco-

related harms: implications for refreshing graphic health warnings in Australia,” Medical Journal of 
Australia, 209 (4): 173-174, 173. 

60   See supra at ¶ 5.36 to 5.38. 
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Table 18: PATH Study – Adult Awareness/Agreement that Cigarette Smoking Causes 
Blindness 
 

Education Level Agree that Cigarette Smoking Causes Blindness 
Less than high school 53 Percent 
GED 45 Percent 
High school graduate 46 Percent 
Some college 46 Percent 
Bachelor’s degree 43 Percent 
Advanced degree 41 Percent 

 
 Harms from Second-Hand Smoke 
5.56 Gallup has been asking a general question regarding the awareness of the harm that comes 

from second-hand smoke.  Specifically, it has asked the question “In general, how harmful 
do you feel second-hand smoke is to adults – very harmful, somewhat harmful, not too 
harmful, or not at all harmful?” 

 
Table 19: Gallup Poll – Adult Awareness of Harm from Second-Hand Smoke 
 

Year Very Somewhat Not Too Not At All Sample 
Size 

2018 61% 27% 8% 3% 1,033 
2017 59% 30% 5% 3% 1,021 
2015 56% 31% 9% 3% 1,009 
2013 59% 29% 7% 3% 2,027 
2012 56% 32% 8% 4% 1,014 
2011 54% 30% 9% 4% 1,016 
2010 55% 31% 10% 4% 1,020 
2008 56% 30% 9% 4% 1,016 
2007 56% 29% 10% 5% 1,001 
2006 56% 29% 8% 4% 1,007 
2005 53% 31% 12% 3% 1,006 
2004 55% 30% 9% 4% 2,250 
2002 56% 31% 7% 4% 1,004 
2001 52% 33% 9% 5% 1,038 
1999 43% 39% 11% 5% 1,039 
1997 55% 29% 9% 5% 1,013 
1994 36% 42% 12% 6% 1,007 

 
5.57 Throughout the 1994-2018 period, 85% of respondents, on average, indicated that second-

hand smoke was either very or somewhat harmful to adults. 
 Harm to Fetuses During Pregnancy 
5.58 The PATH survey asks adult respondents “Based on what you know or believe, does 

smoking cause harm to fetuses (or unborn children) during pregnancy from second-hand 
smoke?”  Across waves 1 to 3, 86 percent of adult PATH respondents indicated that cigarette 
smoking does cause harm to fetuses.  The surveys from other countries do not ask a 
comparable question. 

 Harm to Children 
5.59 While none of the national surveys asking about second-hand smoke’s effects specifically 

focused on the effects on children, it seems quite reasonable to assume that any beliefs 
about the harms of second-hand smoke would only be more pronounced when it comes to 
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children.  On this point, there is an interesting study of 1,947 smoking parents61 over the 
period 2009-2012 who were asked about the health effects of “third-hand” smoke on 
children.62  In the sample, 91 percent of the subjects agreed that third-hand smoke is harmful 
to the health of infants and children.63  It seems likely that if an over-whelming majority of 
smoking parents believe that even third-hand smoke harms the health of children, at least a 
comparable fraction would share the same belief about second-hand smoke. 

 Lung Disease in Non-Smokers 
5.60 The PATH survey asks adult respondents “Based on what you know or believe, does 

smoking cause lung disease in non-smokers from second-hand smoke?”  Across waves 1 
to 3, 83 percent of adult PATH respondents indicated that cigarette smoking does cause lung 
disease in non-smokers from second-hand smoke.  The surveys from other countries do not 
ask a comparable question. 

5.61 In the PATH data, awareness/agreement that second-hand smoke causes lung disease in 
non-smokers does not meaningfully differ by race (White: 83 percent; Black: 83 percent; 
Other: 84 percent).  It also does not vary by education level. 

 
Table 20: PATH Study – Adult Awareness/Agreement that Second-Hand Smoke 
Causes Lung Disease in Non-Smokers 
 

Education Level Agree that Second-Hand Smoke Causes Lung 
Disease  

in Non-Smokers 
Less than high school 82 Percent 
GED 80 Percent 
High school graduate 82 Percent 
Some college 83 Percent 
Bachelor’s degree 86 Percent 
Advanced degree 86 Percent 

 
5.62 As shown above, there is high awareness for most of the topics covered in the FDA’s 

proposed warnings. 
Table 21: Awareness for Topics Covered in the FDA's Proposed Warnings 

 
Proposed FDA 
Warning 

Awareness Data Source Awareness Level 

WARNING: Tobacco 
smoke can harm your 
children 

Third-hand smoke study 91 percent agreed third-hand 
smoke is harmful to children 

WARNING: Tobacco 
smoke causes fatal 
lung disease in 
nonsmokers 

PATH data 83 percent agreed that 
second-hand smoke causes 
lung disease in non-smokers 

WARNING: Smoking 
causes head and neck 
cancer 

American Institute for Cancer 
Research Survey 

93 percent listed tobacco as a 
risk for cancer in 2017 

                                                      
61   The study participants were drawn from pediatric offices spread across Alaska, Connecticut, Illinois, 

Massachusetts, Maryland, Missouri, New Mexico, Ohio, Oklahoma, Oregon, Pennsylvania, South 
Carolina, South Dakota, Tennessee, Virginia, and West Virginia. 

62   The study defines third-hand smoke as “Thirdhand smoke is a toxic residue that settles on indoor 
surfaces and remains long after tobacco smoking has taken place.” Jeremy E. Drehmer, Deborah J. 
Ossip, Emara Nabi-Burza, Nancy A. Rigotti, Bethany Hipple, Heide Woo, Yuchiao Chang, and 
Jonathan P. Winickoff (2014), “Thirdhand Smoke Beliefs of Parents,” Pediatrics, 133(4): p.2. 

63   Jeremy E. Drehmer, Deborah J. Ossip, Emara Nabi-Burza, Nancy A. Rigotti, Bethany Hipple, Heide 
Woo, Yuchiao Chang, and Jonathan P. Winickoff (2014), “Thirdhand Smoke Beliefs of Parents,” 
Pediatrics, 133(4): p.3. 
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Proposed FDA 
Warning 

Awareness Data Source Awareness Level 

WARNING: Smoking 
causes bladder 
cancer, which can 
lead to bloody urine 

PATH data 58 percent agreed that 
smoking causes bladder 
cancer 

WARNING: Smoking 
during pregnancy 
stunts fetal growth 

PATH data 86 percent agreed that 
smoking causes harm to 
fetuses 

WARNING: Smoking 
can cause heart 
disease and strokes 
by clogging arteries 

PATH data 88 percent agreed that 
smoking causes heart 
disease; 80 percent agreed 
that smoking causes stroke 

WARNING: Smoking 
causes COPD, a lung 
disease that can be 
fatal 

PATH data 94 percent agreed that 
smoking causes lung disease 

WARNING: Smoking 
causes COPD, a lung 
disease that can be 
fatal 

PATH data 94 percent agreed that 
smoking causes lung disease 

WARNING: Smoking 
reduces blood flow, 
which can cause 
erectile dysfunction 

PATH data 82 percent agreed that 
smoking causes circulation 
problems 

WARNING: Smoking 
reduces blood flow to 
the limbs, which can 
require amputation 

PATH data 82 percent agreed that 
smoking causes circulation 
problems 

WARNING: Smoking 
causes type 2 
diabetes, which raises 
blood sugar 

Not examined in PATH data 
or other major sources 

 

WARNING: Smoking 
causes age related 
macular degeneration, 
which can lead to 
blindness 

PATH data 46 percent agreed that 
smoking causes blindness 

WARNING: Smoking 
causes cataracts, 
which can lead to 
blindness 

PATH data 46 percent agreed that 
smoking causes blindness 

 

5.63 For all but bladder cancer, diabetes, and blindness, awareness levels of the specific risks 
are high.  Bladder cancer and blindness risks do not reliably influence smoking status in the 
PATH data, so the value of attempting to increase the awareness of these risks is 
questionable at best. In addition to this finding from the PATH data, survey respondents in 
Bidwell, et al systematically indicated that they were statistically significantly less fearful of 
blindness than they were of lung cancer, heart disease, or stroke, the three other health 
problems queried.64   Further, as discussed above, there are many channels through which 
these risks can be publicized apart from package warnings.  The standard data sources do 
not have information on awareness of the diabetes risk related to smoking, but this too seems 
like a risk better handled through other channels.  Since most individuals at risk for 

                                                      
64   G. Bidwell, A. Sahu, R. Edwards, R.A. Harrison, J. Thornton, and S.P. Kelly (2005), “Perceptions of 

Blindness Related to Smoking: A Hospital-Based Cross-Sectional Study,” Eye, 19: 945-948, 947. 
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developing type 2 diabetes are overweight and/or have a family history of the disease, 
targeted awareness messages, as through a physician or a social marketing campaign, 
would seem to be a more reasonable approach.   

5.64 The literature demonstrates that the U.S. has achieved extremely high levels of 
awareness without Graphic Warnings 

5.65 The literature on graphic warnings underscores the fact that the U.S. has already achieved 
extremely high levels of awareness without expanding warnings. For example: 
5.65.1 In a study by Hammond et al., (2006), which sought to evaluate the efficacy of 

cigarette warning labels in informing smokers about the health risks of smoking 
(discussed further at [7.8 - 7.10] below), the strongest effect on quit intentions came 
from awareness of the link between lung cancer and smoking, a measure on which 
the U.S., without graphic health warnings, scores just as well or better than does 
Canada (where graphic health warnings exist).65   

5.65.2 The U.S. also scores well on awareness of the heart disease risk of smoking, the 
second strongest predictor of quit intentions.   

5.65.3 As for the other risks, upon which Hammond et al., base most of their claims 
regarding the efficacy of expanded warnings (stroke and link between second-hand 
smoke and lung cancer in non-smokers), as we saw above, awareness in the U.S. 
is now quite high despite not having adopted expanded or graphic health warnings.   

5.65.4 This leaves only awareness of the link between smoking and impotence where we 
do not have current evidence suggesting that U.S. awareness is comparable 
between the U.S. and countries with additional or expanded warnings.  While it 
seems odd that once someone knows about smoking’s increased lung cancer and 
heart disease risks and continues to smoke, but learning about the impotence link 
will change their mind, if it is determined that this is an important health risk about 
which U.S. residents are unaware, information campaigns and/or changes to 
textual warnings would be sufficient to inform people.  

5.65.5 Interestingly, Hammond et al.,’s results also do not appear to support the idea that 
such warnings need to be larger or more prominent either, since there does not 
appear to be a linear relationship between warnings prominence (based on size 
and position, Canada > Australia > U.K. > U.S.) and awareness measures (it is not 
the case that the awareness rankings generally show Canada > Australia > U.K. > 
U.S.). 

5.65.6 Examining changes through time using the same data source as Hammond et al., 
(2006), Hassan et al., (2008) compare changes in awareness and contemplation 
of warnings when the U.K. made warnings more prominent as compared to the 
U.S., where warnings stayed the same.  Despite the more prominent warnings, for 
half of the measures examined (elaboration on danger; elaboration on harm; 
butting out cigarette)66, the U.K. did not experience an improvement associated 
with more prominent warnings, and for two of the measures where an improvement 
was observed, the size of the improvement is tiny.  Lastly, and perhaps most 
tellingly, for the metrics where the UK participants did not improve in the post 
period, the U.S. actually fared better than the U.K. in the post period, even though 

                                                      
65   D Hammond, G T Fong, A McNeill, R Borland, and K M Cummings (2006), “Effectiveness of cigarette 

warning labels in informing smokers about the risks of smoking: findings from the International 
Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(s3): iii19-iii25, Table 2 and Table 
5. 

66   For the elaboration measures, the researchers asked how often did you “think about the danger or 
other bad things about smoking” and how often did you “think about the harm your smoking might be 
doing to you.”  For the measure of butting out, the researchers asked “In the last month, have you 
butted out a cigarette before you finished it because you thought about the harm of smoking.” 
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no warnings changes occurred in the U.S., while warnings were made more 
prominent in the U.K.67   

5.66 The indication that the U.S. has achieved extremely high levels of awareness without 
expanding warnings suggests that pack warnings like those proposed by the FDA are not 
necessary to inform individuals about the risks of smoking.   

5.67 The evidence demonstrates that the public overestimates the risks of smoking 
5.68 Given the omni-presence of smoking risk related information discussed above, there is a 

potential for individuals to over-estimate the risks of smoking.68   
5.69 This possibility was first raised in a serious way by Kip Viscusi in a 1990 article.  In that 

article, using a large nationally representative survey sample, Viscusi showed that a large 
majority of both smokers and non-smokers over-estimated the likelihood of developing lung 
cancer.  Viscusi then combined those estimates with empirical models of smoking likelihood 
(in which beliefs about the likelihood of developing lung cancer reduce the probability 
someone will smoke), showing that people’s over-estimates of their lung cancer risk led them 
to be less likely to smoke than they otherwise would have.69   

5.70 If the goal of government policy is to induce people to not smoke, regardless of the person’s 
own beliefs about the trade-offs between the individual costs and benefits of smoking, over-
estimating risk would seem not to be a problem.  However, in such a case, it would make 
more sense for government to regulate use directly.  Instead, as indicated in 15 U.S. Code 
§ 1331, the stated goal of government is for individuals to make fully informed smoking 
decisions.  In that case, over-estimating cancer risk and its resulting effect on smoking is a 
problem. 

5.71 This over-estimation result was duplicated in subsequent work by Viscusi, using a nationally 
representative survey of U.S. residents in 1997 and a Massachusetts-specific survey in 
1998.  Both surveys again suggested that smokers and non-smokers alike substantially over-
estimated the lung cancer rate of smokers, as well as the contribution of smoking to over-all 
mortality and expected losses in lifespan.  He again shows that this leads to a reduction in 
smoking (due to both never starting and due to quitting) relative to what would be expected 
if individuals were correctly informed.70  Similar results have been estimated using data on 
the beliefs of adolescents.71 

5.72 Given the high level of consumer awareness, the FDA's proposed warnings cannot be 
expected to be effective  

5.73 U.S. data are clear that individuals are well informed about the general health risk of smoking.  
They are also well informed about many individual risks that are associated with smoking 
and have been for quite some time.  

                                                      
67   Louise M. Hassan, Edward Shiu, James F. Thrasher, Geoffrey T. Fong, and Gerard Hastings, (2008), 

“Exploring the effectiveness of cigarette warning labels: findings from the United States and United 
Kingdom arms of the International Tobacco Control (ITC) Four Country Survey,” International Journal 
of Nonprofit and Voluntary Sector Marketing, 13: 263–274, at Table 3. 

68   The evidence discussed below takes as given the conventional estimates of smoking risks from the 
public health literature.  That said, it is interesting to note that Michael Darden (2017), “Smoking, 
Expectations, and Health: A Dynamic Stochastic Model of Lifetime Smoking Behavior,” Journal of 
Political Economy, 125(5): 1465-1522 finds that the conventional estimates are overstated due to 
their failure to adequately account for selection effects.  That is, people who choose to smoke 
generally have lower lifespans and worse health independently of their smoking.  He finds that once 
selection is accounted for, previous estimates of the causal effect of smoking on lifespan might be 
overstated by a factor of two.  If this is correct, all of the research discussed below actually 
understates the extent to which people over-estimate the effect of smoking on health. 

69   W. Kip Viscusi (1990), “Do Smokers Underestimate Risks?” Journal of Political Economy, 98(6): 
1253-1269. 

70   Kip Viscusi and Jahn K. Hakes (2008), “Risk Beliefs and Smoking Behavior,” Economic Inquiry, 
46(1): 45-59. 

71   See, for example, Daniel Romer and Patrick Jamieson(2001), “Do adolescents appreciate the risks of 
smoking? Evidence from a national survey,” Journal of Adolescent Health, 29(1):12–21.   
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5.74 None of the FDA's proposed new warnings conveys meaningful new information of which 
the public (adults and youth) is unaware. For this reason, the proposed FDA warnings cannot 
be expected to have any incrementally positive impact on either overall risk awareness or 
behavior. 

5.75 This is supported by a study by Byrne et al., (2014)72 which considered alternatives to the 
FDA proposed cigarette warning labels. The authors found that "[f]indings from all three study 
samples suggest that cigarette warning labels may not succeed in increasing health risk 
beliefs because they are already quite high" and that "[t]here are no significant differences 
in the level of health risk beliefs generated by the full-color graphic warning labels compared 
to alternatives [black and white graphic, text only, SGR warning, no warning]. This may be 
due to a ceiling effect, wherein health risk beliefs are already very high and exposure to 
package warning labels may not have room to further influence those beliefs." 

5.76 FDA's Existing Warnings for other Products Underscores that there is no need for 
Graphic Warnings 

5.77 The FDA has a long history with warnings and labeling requirements.73  Both for hazardous 
substances and risky pharmaceuticals, inter alia, the FDA regulates what must be included 
in the labeling of thousands of consumer products and pharmaceuticals.74  The guiding 
principle for the warnings included with these products is that relevant, factual information is 
provided to the consumer, with the assumption that this information is sufficient for the 
purchaser to make informed decisions with respect to consuming the products.75  These 
warnings are rarely, if ever, graphical, and their size is kept modest, relegated to a single 
location on the product packaging.76  Once the information is provided, there is no gain to 
providing it in a larger font, or in more intrusive locations.  Once information is known, 
amplifying it provides little in terms of marginal value.77  It is not at all clear why cigarette 
packaging should be any different.  If anything, given the previous discussion about risk 
awareness, consumers are arguably already better informed about the risks of cigarettes 
than they are about the medicines they take. 

5.78 Efficacy of Fear and Disgust-Based Warnings 
5.79 Beyond mere information, some advocates have suggested using graphic warnings, such as 

those proposed by FDA,  to elicit emotional responses from cigarette consumers, such as 
fear or disgust, on the assumption that doing so will lead fewer people to smoke/more 
smokers to quit smoking.  

5.80 Whilst the FDA purports to not rely upon fear and disgust-based warnings, and claims that 
the proposed warnings are "photorealistic images…presented in a realistic and objective 
format"78, in reality it is evident that the FDA is appealing to fear and disgust. For this reason, 

                                                      
72   Byrne S, Katz SJ, Mathios A, Niederdeppe J. Do the ends justify the means? A test of alternatives to 

the FDA proposed cigarette warning labels. Health Commun. 2015;30(7):680-93. doi: 
10.1080/10410236.2014.895282. 

73   U.S. Food & Drug Admin., Milestones in U.S. Food and Drug Law History, available at 
https://www.fda.gov/about-fda/fdas-evolving-regulatory-powers/milestones-us-food-and-drug-law-
history  

74   U.S. Food & Drug Admin., Milestones in U.S. Food and Drug Law History, available at 
https://www.fda.gov/about-fda/fdas-evolving-regulatory-powers/milestones-us-food-and-drug-law-
history  

75   Frederick H. Degnan, The Food Label and the Right-to-Know, 52 FOOD & DRUG L.J. 49 (1997), at 
54. 

76   See for example: 21 CFR § 201.66(d)(2) (Over-the-counter drugs); 21 CFR § 201.66(c)(5)(viii), (ix), 
(x) (Over-the-counter drugs); FDA, OTC Labeling Questions and Answers, available at 
www.fda.gov/about-fda/center-drug-evaluation-and-research/otc-labeling-questions-and-answers 
(Over-the-counter drugs); 21 CFR § 201.57(d) (Prescription Drugs); 21 CFR § 201.57(a)(9), 21 CFR 
§ 201.57(a)(10) (Prescription Drugs); 21 CFR § 740.2 (Cosmetics); and 21 CFR § 101.93(e) 
(Nutritional supplements). 

77   Lars Noah, The Imperative to Warn: Disentangling the “Right to Know” from the “Need to Know” 
about Consumer Product Hazards, YALE J. REG., Vol. 11, 293 (1994), at 381. 

78   Federal Register/ Vol. 84, No. 159/ Friday, August 16, 2019/ Proposed Rules, p. 42770. 
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the warnings are likely to incur all of the adverse effects of fear and disgust-based warnings 
discussed below. I note that the FDA did not test, report testing, and/ or provide any 
qualitative research disclosing that it had tried to prevent emotional responses to the 
proposed warnings or that it tried to try to mitigate any such effect. 

5.81 The empirical evidence on the use of emotional appeals in warnings is mixed at best, and 
substantial literature suggests that fear-based warnings are not generally effective in 
changing actual behavior. For example: 
5.81.1 Kessels and co-authors found that smokers were less attentive to commercials 

promoting the health benefits of quitting smoking that were threatening, as opposed 
to merely factual commercials.  They concluded that “[o]ur findings support recent 
findings in the fear appeal literature which suggest that people react defensively to 
threatening health information. In addition to the findings of earlier studies that used 
pictures (citations omitted), this study found neuroscientific evidence that 
threatening health commercials cause more attentional avoidance among those for 
whom the health threat is self‐relevant."79 

5.81.2 A study by Ruiter and colleagues, which reviewed the current state of the empirical 
evidence on the efficacy of fear appeals, concluded that "[b]y focusing primarily on 
threat severity, the evidence on fear appeals is not translated into the design of 
health messages. Current evidence shows that information about the severity of 
possible negative consequences from risk behaviour may prompt defensive 
responses."80 

5.81.3 Kok and colleagues reviewed the extant empirical evidence on fear appeals. They 
found that "[p]eople falsely believe that fear appeals promote health behaviours. 
Some of our colleagues in the field do too; thereby as has been shown above, 
ignoring theory and misinterpreting evidence. Carefully examining available theory 
and evidence led us to the conclusion that fear appeals are only effective in case 
of high self-efficacy; a situation that is quite rare in health promotion practice. Thus 
fear appeals may be useful when they are combined, in a non-threatening way, 
with messages that improve self-efficacy and help people change their 
behaviour…The belief in fear appeals, in particular scary pictures, is false. Again, 
this evidence is not about smoking; this evidence is on all kinds of health promoting 
behaviour."81  

5.81.4 Kohn and co-authors evaluated the relative effectiveness of three filmed emotional 
appeals against drinking and driving and among high-school students. They found 
that while high-threat emotional appeals evoked the highest emotional response 
amongst participants, none of the films had discernible effects on self-reported 

                                                      
79   Loes T. E. Kessels, Robert A. C. Ruiter, Liesbeth Wouters, and Bernadette M. Jansma (2014), 

“Neuroscientific evidence for defensive avoidance of fear appeals,” International Journal of 
Psychology, 49(2): 80-88, 86.  This is consistent with some of the authors’ previous work which also 
showed that threatening messages induced disengagement among smokers; see Loes T. E. 
Kessels, Robert A. C. Ruiter, and Bernadette M. Jansma.(2010), “Increased attention but more 
efficient disengagement: Neuroscientific  evidence  for  defensive  processing  of threatening health 
information.” Health Psychology, 29(4): 346–354 even though the threatening messages did appear 
to be associated with greater attention.  Subsequent work suggested that inducing smokers to 
engage in  self-affirmation techniques could reduce avoidance of threatening messages among 
smokers, but the affirmation exercise was more complicated than could be effectuated through a 
product warning.  Namely, the exercise had “Participants in the self-affirmation condition identified 
their most important value and wrote about why this value is important to them and how they used 
this value in daily life. Participants in the nonaffirmed condition identified their least important value 
and explained why this value might be important to another student.”  See Loes Kessels, Peter 
Harris, Robert Ruiter, and William Klein (2016), “Attentional effects of self-affirmation in response to 
graphic antismoking images,” Health Psychology, 35(8), 891-897, 893.  

80   Ruiter et al (2014) Sixty years of fear appeal research: Current state of the evidence. Int J Psychol. 
2014 Apr;49(2):63-70. doi: 10.1002/ijop.12042. 

81   Kok et al (2018), Ignoring theory and misinterpreting evidence: the false belief in fear appeals. Health 
Psychology Review, 12:2, 111-125, DOI: 10.1080/17437199.2017.1415767. 
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impaired driving over the study period. The authors concluded that their "findings 
do not support the usefulness of filmed threat appeals which depict physical risks 
in a fictional context for modifying…attitudes and behavior…"82 

5.81.5 A study by Sussenbach and co-authors,83 which investigated the effects of graphic 
health warnings against text-only warnings on smokers, also concluded that 
graphic health warnings caused smokers to employ defensive psychological 
mechanisms when confronted with threatening warnings, and that despite 
attracting more attention, they did not have an effect on promoting health 
knowledge. 

5.82 Some studies find that warnings may increase the incidence of the behaviors they are trying 
to discourage. For example: 
5.82.1 A study by Janis and Feshbach 84  assessed the effect of fear appeals on 

participants' attitudes and habits towards dental hygiene. Participants were 
exposed to a strong, moderate, or minimal appeal video, which related the 
consequences of failing to adhere to proper dental hygiene. The authors observed 
that "inclusion of the fear-arousing materials not only failed to increase the 
effectiveness of the communication, but actually interfered with its over-all 
success," and that there was "a fairly consistent trend which suggests that as the 
amount of fear-arousing material is increased, conformity tends to decrease. In 
contrast to the marked increase in conformity produced by the Minimal appeal and 
the fairly sizeable increase produced by the Moderate appeal, the Strong appeal 
failed to achieve any significant effect whatsoever." 

5.82.2 A study by Jessop and Wade tested the proposition that exposure to information 
about the mortality-related risks of binge drinking would make mortality salient. The 
authors found that fear-based health promotion campaigns were potentially 
counterproductive: "health promotion campaigns which focus on the mortality-
related risks of performing a health detrimental behavior might paradoxically 
precipitate increased willingness to perform the behavior among those the 
campaign is most probably aimed at…particularly if they perceive it to have benefits 
for their self-esteem."85 

5.82.3 A meta-analysis of studies that measured the impact of threatening 
communications on behavior also found that "…(1) there are very few studies that 
could theoretically have supported the use of threatening communications; and (2) 
those studies that do exist do not support the wide application of threatening 
communications. Instead, they indicate that using threatening communication is at 
best ineffective, and at worst causes health-defeating behaviour unless the 
intervention contains an element that effectively enhances response efficacy and 
(especially) self-efficacy." The authors concluded that "…warning labels on packs 
of cigarettes seem ill-advised. They may in fact increase smoking among smokers 
who derive self-esteem from their identity as a smoker."86  

5.83 There is also a concern that the use of emotional manipulation or implicit advocacy of a 
particular choice can undermine the credibility of a warning and the entities designing the 
warning.  Baruch Fischhoff made this point quite strongly: “When a science communication 
is successful, members of its audience should agree on what the science says relevant to 
their decisions.  They need not agree about what decisions to make if they value different 
things. They may not be reachable if issues are so polarized that the facts matter less than 

                                                      
82   Kohn et al, (1982) Ineffectiveness of Threat Appeals about Drinking and Driving. 
83   Sussenbach et al (2013) 'Effects of and attention to graphic warning labels on cigarette packages', 

Psychology & Health, 2013. 
84   Janis, I. and Feshbach, S. (1953) ‘Effects of fear-arousing communications', Journal of Abnormal and 

Social Psychology 48, 78–92). 
85   Jessop & Wade, (2008) Fear appeals and binge drinking: A terror management theory perspective. 
86   Gjalt-Jorn Ygram Peters, Robert A.C. Ruiter & Gerjo Kok (2012): Threatening communication: a 

critical re-analysis and a revised meta-analytic test of fear appeal theory, Health Psychology Review, 
DOI:10.1080/17437199.2012.703527. 
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loyalty to a cause that interprets them in a specific way.”  He goes on: “Thus, by increasing 
the chances of success and aiding the diagnosis of failure, the sciences of communication 
can protect scientists from costly mistakes, such as assuming that the public can’t handle 
the truth, and then denying it needed information, or becoming advocates, and then losing 
the trust that is naturally theirs."87 

5.84 Last, and perhaps most important, engaging in such emotional manipulations to achieve a 
particular choice runs counter to the purpose of the law which is that, as stated before, “the 
public may be adequately informed about any adverse health effects of cigarette smoking.88”  
This statement suggests nothing about nudging or tricking individuals into making choices 
they would not otherwise make when they are “adequately informed.” 

6. AVAILABLE DATA ON SMOKING PREVALENCE DOES NOT SUPPORT THE EFFICACY 
OF THE PROPOSED WARNINGS IN REDUCING SMOKING 

6.1 Prior to assessing the international evidence, it is useful background to examine the evolution 
of smoking prevalence in the U.S.   As demonstrated below, the data show a continued 
decline in U.S. smoking prevalence rates and that current rates are at an all-time low. 

6.2 Analysis of NHIS data regarding adult prevalence 
6.3 The Table below presents the fraction of U.S. adults who are smokers over the period 1997-

2017, using data from the National Health Interview Survey.89 
 

Table 22: NHIS Adult Smoking Prevalence (1997 – 2017) 
 

 
Year Prevalence Sample Size 
1997 24.74 35,816 
1998 24.11 32,155 
1999 23.49 30,525 
2000 23.26 32,073 
2001 22.83 33,025 
2002 22.50 30,706 
2003 21.57 30,450 
2004 20.89 30,977 
2005 20.90 31,132 
2006 20.83 23,960 
2007 19.76 22,990 
2008 20.63 21,525 
2009 20.59 27,603 
2010 19.35 26,967 
2011 18.99 32,925 
2012 18.06 34,256 
2013 17.81 34,436 
2014 16.76 36,497 
2015 15.11 33,541 
2016 15.47 32,917 
2017 13.95 26,630 

 
  

 
 
 

                                                      
87   Baruch Fischhoff (2013), “The sciences of science communication,” Proceedings of the National 

Academy of Science, 110(Supplement 3): 14033-14039, 14038. 
88   15 U.S. Code § 1331. 
89   https://www.cdc.gov/nchs/nhis/index.htm; the sample person weight is used to calculate the 

nationally representative average. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 132 of 443 PageID #:  545

https://www.cdc.gov/nchs/nhis/index.htm


      35 

Figure 7: National Health Interview Survey – Smoking Prevalence U.S. Adults 18+ 
 
 

6.4 As seen in NHIS data, where almost 20 percent of U.S. adults smoked in 2007, there has 
been about a half of a percent decline per year over this twenty-year period, leaving the 
accurate fraction in 2017 at under 14 percent.  Focusing on just daily smokers, the number 
is about 10 percent.   

6.5 Analysis of Monitoring the Future data regarding youth prevalence 
6.6 We can examine youth smoking rates using data90 from the Monitoring the Future Survey.91  

Looking at the same years as we did for adults, the table below provides the fraction of 
respondents in the 8th, 10th, and 12th grades who indicated they had smoked any cigarettes 
in the past 30 days. 
 
Table 23: Monitoring the Future Youth Prevalence (1997 – 2017) 
 

Year 8th 10th 12th 
1997 19.4 29.8 36.5 
1998 19.1 27.6 35.1 
1999 17.5 25.7 34.6 
2000 14.6 23.9 31.4 
2001 12.2 21.3 29.5 
2002 10.7 17.7 26.7 
2003 10.2 16.7 24.4 
2004 9.2 16 25 
2005 9.3 14.9 23.2 
2006 8.7 14.5 21.6 
2007 7.1 14 21.6 

                                                      
90   http://www.monitoringthefuture.org//pubs/monographs/mtf-vol1_2018.pdf at p. 227. 
91   https://www.icpsr.umich.edu/icpsrweb/ICPSR/series/35 
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Year 8th 10th 12th 
2008 6.8 12.3 20.4 
2009 6.5 13.1 20.1 
2010 7.1 13.6 19.2 
2011 6.1 11.8 18.7 
2012 4.9 10.8 17.1 
2013 4.5 9.1 16.3 
2014 4 7.2 13.6 
2015 3.6 6.3 11.4 
2016 2.6 4.9 10.5 
2017 1.9 5 9.7 

 
Figure 8: Monitoring the Future Survey – Smoking Prevalence U.S. Adolescents 

 
 
 

6.7 Prevalence in each grade is below 10 percent, with 8th grade prevalence below 2 percent.  
The prevalence in the 8th grade usage declines by about 0.69 percent per year, with the 10th 
grade usage declining by about 0.9 percent per year, and the 12th grade usage declining by 
0.94 percent per year. 

6.8 While many commentators suggest these numbers collectively are too high, the legitimate 
question is “compared to what?”   

6.9 If one looks broadly in the healthcare field (presumably a field where there is substantial 
access to information), smoking rates do not differ substantially from those found in the 
overall population.  Specifically, nurses, presumably high health information individuals, 
appear to smoke at rates at least as high as those found in the population generally.92  These 
data strongly suggest that smoking rates have quite a lot to do with income and other 
preferences, as opposed to simply having more information. 

                                                      
92   See, for example, Girija Syamlal, Jacek M. Mazurek, Eileen Storey, and Shanta R. Dube (2015), 

“Cigarette Smoking Prevalence Among Adults Working in the Health Care and Social Assistance 
Sector, 2008 to 2012,” Journal of Occupational and Environmental Medicine, 57(10): 1107-1112. 

0
.1

.2
.3

.4

1995 2000 2005 2010 2015

8th Grade 10th Grade

12th Grade

Monitoring the Future Survey
Smoking Prevalence U.S. Adolescents

• 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 134 of 443 PageID #:  547



      37 

6.10 Perhaps as a second best, it is worthwhile comparing U.S. smoking rates to those observed 
in some of the countries with more expansive warning policies. As demonstrated below, 
despite the presence of large text warnings and/or large text and graphic warnings on 
cigarette packs in Canada, Australia, and the UK, there is no evidence that the presence of 
these warnings produced a reduction in smoking prevalence  

6.11 Comparison of U.S. and Canadian Adult Smoking Prevalence Rate  
In Canada, cigarette packages are currently required to carry the following warnings on 75% 
of the front and back of cigarette packaging (see Annex 2 for a detailed chronology of the 
Canadian warnings regime).  
 
Figure 9: Cigarette Warnings – Canada (March 2012 – present)93 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.12 The Table below compares the U.S. prevalence numbers94 for adults shown above with the 
comparable numbers for Canada.95 

 
Table 24: U.S. and Canadian Adult Smoking Prevalence (1999 - 2017) 
 

Year U.S. Smoking Prevalence 18+ Canada Smoking Prevalence 
15+ 

1999 23.5% 25.2% 
2000 23.3% 24.4% 
2001 22.8% 21.7% 
2002 22.5% 21.4% 
2003 21.6% 20.9% 
2004 20.9% 19.6% 

                                                      
93   Source: See Tobacco Labeling Resource Centre (available at 

http://www.tobaccolabels.ca/countries/canada/  
94   Note that these are unconditional estimates that do not account for any covariates, such as 

prices/taxes.  As noted below, Canada’s cigarette prices are substantially higher than those in the 
U.S. on average, so taking account of this effect would adjust Canada’s prevalence rates higher (or 
adjust the U.S. rates lower). 

95   https://uwaterloo.ca/tobacco-use-canada/adult-tobacco-use/smoking-canada/current-smoking-
prevalence.  Canada Data sources: Canadian Tobacco Use Monitoring Survey,1999-2013; Canadian 
Tobacco, Alcohol and Drugs Survey, 2013, 2015, 2017.  Note that the Canadian prevalence numbers 
include the age range 15+, while the U.S. data only include people ages 18 and older.  Given that 
younger people have lower smoking rates, this likely lowers the Canadian smoking rate relative to 
what it would be in a truly “apples to apples” comparison.  
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Year U.S. Smoking Prevalence 18+ Canada Smoking Prevalence 
15+ 

2005 20.9% 18.7% 
2006 20.8% 18.6% 
2007 19.8% 19.2% 
2008 20.6% 17.9% 
2009 20.6% 17.5% 
2010 19.4% 16.7% 
2011 19.0% 17.3% 
2012 18.1% 16.1% 
2013 17.8% 14.6% 
2015 15.1% 13.0% 
2017 14.0% 15.1% 

 
6.13 To make a closer U.S. and Canada comparison, it is possible to use the CTUMS micro data96 

to restrict the smoking rate to 18+ with the exception of the rate for 1999 (where ages were 
only collected by range). 
Table 25: U.S. and Canadian Adult Smoking Prevalence (1999 – 2017) – CTUMS micro 
data 

Year U.S. Smoking Prevalence 18+ Canada Smoking Prevalence 
18+ 

1999 23.5% N/A 
2000 23.3% 24.6% 
2001 22.8% 21.9% 
2002 22.5% 21.4% 
2003 21.6% 21.1% 
2004 20.9% 19.9% 
2005 20.9% 19.0% 
2006 20.8% 19.0% 
2007 19.8% 19.7% 
2008 20.6% 18.3% 
2009 20.6% 17.9% 
2010 19.4% 17.2% 
2011 19.0% 17.8% 
2012 18.1% 16.5% 
2013 17.8% 15.0% 
2015 15.1% 13.3% 
2017 14.0% 15.4% 

  
6.14 By and large, the two countries do not look substantially different even though Canada has 

had more expansive pack warnings (including graphic health warnings) since 2001.  Indeed, 
in 2017, the U.S. smoking rate is lower than Canada’s.  More generally, the two countries 
are not exhibiting consistent differences in their smoking rates.  Comparing the U.S. 18+ 
rates with the Canada 18+ rates, over the entire period, the smoking prevalence in the U.S. 
declined by 0.49 percent per year, while in Canada the rate of decline was about 0.53 percent 
per year.  If we restrict attention to after Canada’s graphic health warnings were in place 
(2001-2017), the U.S. decline was 0.492 percent per year, while Canada’s was  0.486 
percent per year; that is, the rates of change between the two countries were 
indistinguishable while Canada had more extensive graphic health warnings and the U.S. 
did not.  As of 2017, the U.S. smoking rate was lower than the Canadian smoking rate, 
despite the presence of graphic health warnings in Canada and despite Canadians facing 

                                                      
96   http://sda.chass.utoronto.ca/sdaweb/html/ctums.htm 
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higher prices for cigarettes (which would generally drive rates lower) than their U.S. 
counterparts.97 

6.15 The lack of any meaningful impact of graphic warnings in Canada is also demonstrated by 
prior statistical analyses undertaken by the FDA as part of its 2011 Final Rule on Required 
Warnings for Cigarette Packages and Advertisements. 98 The FDA's statistical analyses 
tested whether graphic health warnings would reduce smoking prevalence rates in the U.S. 
by estimating the effect of the graphic health warnings in Canada.  Although the FDA's 
preferred estimation was that the graphic health warnings would reduce smoking prevalence 
rates in the U.S. by 0.088% based on the Canadian experience, the FDA conceded that: 
"effectiveness estimates are in general not statistically distinguishable from zero; we 
therefore cannot reject, in a statistical sense, the possibility that the rule [requiring graphic 
warnings] will not change the U.S. smoking rate. Therefore, the appropriate lower bound on 
benefits is zero."99 

6.16 Subsequent research has drawn into question even the seemingly large raw drop in smoking 
prevalence just after Canada adopted graphic health warnings.  Although Huang et al 
suggest the FDA underestimated the effect of Canada’s graphic health warnings100, research 
done by the FDA’s own economists suggests that Huang et al’s effect estimates are 
implausibly large and clearly suffer from misspecification101 problems.102  Perhaps more 
strikingly, recent work by Irvine and Nguyen raises serious concerns with the Canadian 
CTUMS prevalence data, presented above and used by Huang, showing there are large 
discrepancies between prevalence as reported in CTUMS and prevalence as reported in 
other Canadian heath surveys.  This suggests that the large post-graphic health warning 
decline in prevalence could be peculiar (and inaccurate) to the CTUMS data.  Examining 
other more reliable data (such as sales data), Irvine and Nguyen do not find the kind of 
decline in sales that one would expect to find if prevalence had actually dropped almost three 
percentage points between 2000 and 2001.  In fact, they generally find no statistically 
significant decline in sales in this period at all.103 

6.17 The best interpretation of the comparison of prevalence rates between the U.S. and Canada 
suggests that prevalence is as low or lower in the U.S. than it is in Canada, despite Canada 
introducing graphic health warnings in 2001.  Further, serious examination of the Canadian 
experience suggests that graphic health warnings have led to little to no effect on actual 
smoking rates. 

6.18 Comparison of U.S. and Australian Adult Smoking Prevalence Rate 
Comparing the U.S. to Australia tells much the same story. Cigarette packages are required 
to be sold in plain packs, with no company logos, and, inter alia, standardized font for brand 
names and descriptors. Cigarette packages must additionally include graphic health 

                                                      
97   https://www.who.int/tobacco/global_report/2017/appendix-ix/en/.  U.S. price per pack of $6.43 vs. 

Canada’s price of $8.54; both countries’ prices are denominated in U.S. dollars. 
98   U.S. Dept. of Health and Human Services, Food and Drug Administration, Required Warnings for 

Cigarette Packages and Advertisements – Final Rule, Federal Register, Vol. 76, No. 120, June 22, 
2011. 

99   Id. at 36776. 
100   Jidong Huang, Frank J. Chaloupka, and Geoffrey T. Fong (2014),  “Cigarette Graphic Warning 

Labels and Smoking Prevalence in Canada: a Critical Examination and Reformulation of the FDA 
Regulatory Impact Analysis,” Tobacco Control 23(supp.1): i7–i12. 

101   Generally speaking, a misspecified model is one that does not appropriately control for other effects 
making it impossible to isolate the causal effect of the policy under study.  Among other things, 
Beleche et al demonstrate that Huang does not adequately control for the different background 
trends exhibited in the U.S. and Canada. 

102   Trinidad Beleche, Nellie Lew, Rosemarie L. Summers, and J. Laron Kirby (2018), “Are Graphic 
Warning Labels Stopping Millions of Smokers? A Comment on Huang, Chaloupka, and Fong,” Econ 
Journal Watch, 15(2): 129–157. 

103   See Ian Irvine and Hai Van Nguyen (2019), “Graphic Health Warnings on Tobacco Packages in 
Canada: Lessons for the Food and Drug Administration,” working paper. 
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warnings covering 75% of the front surface of the pack and 90% of the back surface (see 
Annex 3 for a detailed chronology of the Australian warnings). 
Figure 10: Cigarette Warnings – Australia (December 2012 – present)104 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.19 The Australia prevalence data comes from the National Drug Strategy Household Survey,105 
which is not completed every year, limiting the periods we can compare.   

 
Table 26: U.S. and Australian Adult Smoking Prevalence (1998 – 2016) 
 
 

Year U.S. Smoking Prevalence 18+ Australia Prevalence 18+ 
1998 24% 27% 
2001 23% 22% 
2004 21% 20% 
2007 20% 19% 
2010 19% 18% 
2013 18% 15% 
2016 15% 14% 

 
6.20 Much like the comparison with Canada, there is not much difference between the prevalence 

in the U.S. and the Australia prevalence.  While Australia’s prevalence is a little bit lower than 
the U.S. prevalence in the last year available for Australia, we know that the U.S. prevalence 
rate dropped to Australia’s 14 percent in 2017, despite the U.S. not having Australia’s 
expanded warnings and despite having substantially cheaper cigarettes than Australia.106 

                                                      
104   Source: See Tobacco Labeling Resource Centre (available at 

https://tobaccolabels.ca/countries/australia/).   
105   https://www.tobaccoinaustralia.org.au/chapter-1-prevalence/1-3-prevalence-of-smoking-adults, Table 

1.3.4. 
106   https://www.who.int/tobacco/global_report/2017/appendix-ix/en/.  U.S. price per pack of $6.43 vs. 

Australia’s price of $14.86; both countries’ prices are denominated in U.S. dollars. 
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6.21 Comparison of U.S. and U.K. Adult Smoking Prevalence Rate 
6.22 One last potentially useful comparison is with the U.K. Similarly to Australia, cigarettes sold 

in the UK are also required to be in plain packs, with no company logos, and, inter alia, 
standardized font for brand names and descriptors. Cigarette packages must additionally 
include graphic warnings covering 65% of the front and back of the pack. Three sets of 
fourteen warnings have been prescribed which are rotated on an annual basis (see Annex 
4 for a detailed chronology of the UK warnings). 
Figure 11: Cigarette Warnings – UK (2016 – present)107  
 
 
 
 
 
 
 
 
  

6.23 Smoking prevalence at the U.K. level is only available for a fairly recent time period.108 
 

Table 27: U.S. and U.K Adult Smoking Prevalence (2015 – 2017) 
 

Year U.S. Smoking Prevalence 18+ U.K. Smoking Prevalence 18+ 
2015 15.1% 17.2% 
2016 15.5% 15.8% 
2017 14.0% 15.1% 

 
6.24 The U.S. prevalence compares favorably with that of the U.K., again, even though the 

package warnings in the U.K. are more expansive and U.K. cigarettes are more 
expensive.109 

6.25 This brief cross-country comparison of the U.S. to countries with more expansive warning 
regimes does not support these hoped for conclusions. 

6.26 Indeed, despite the presence of these large graphic warnings and, in some jurisdictions, 
plain packaging, in Canada, Australia, and the U.K., there is no evidence that the presence 
of these packaging restrictions produced a reduction in smoking among adults or youth in 
those countries based on analysis of smoking prevalence in each country (as illustrated in 
the figure below). 
 
 
 
 
 

                                                      
107   Source: See Tobacco Labeling Resource Centre (available at https://tobaccolabels.ca/countries/eu/). 

Picture of "Set 1" of graphic warnings.  
108 

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectanci
es/bulletins/adultsmokinghabitsingreatbritain/previousReleases 

109   https://www.who.int/tobacco/global_report/2017/appendix-ix/en/. U.S. price per pack of $6.43 vs. 
U.K.’s price of $11.98; both countries’ prices are denominated in U.S. dollars. 
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Figure 12: Smoking Prevalence Rates in the U.S., Canada, Australia, and UK 

 

7. THE LITERATURE SUPPORTING GRAPHIC WARNINGS IS FLAWED AND 
UNRELIABLE 

7.1 Very few studies assess the impact of Graphic Warnings on Actual Behaviors 
7.2 Broadly speaking, U.S. residents are well-informed about the general risks of smoking, as 

well as many of the specific risks the FDA is targeting through its proposed graphic health 
warnings.  The background assumption is that people in the U.S. need to be more aware of 
these risks and graphic health warnings are the effective way to increase this awareness. 
For this proposition, the FDA cites to the literature on graphic health warnings and risk 
awareness. This literature, however, does a poor job justifying the FDA’s concerns.  There 
is much in the literature drawing into question the necessity (and sometimes even the 
efficacy) of using graphic health warnings to increase awareness.  Also, the FDA does not 
adequately explain why one should believe that current awareness levels are too low for the 
population to make adequately informed smoking decisions.   

7.3 Unfortunately, the vast majority of the studies the FDA relies on do not examine actual 
smoking outcomes, much less study smoking outcomes in a credible way.  Interestingly, 
there is a paper in the graphic health warnings literature that both uses an experimental 
method in that it randomizes which kind of warnings smokers see (standard U.S. text, 
proposed FDA graphic warning, or proposed FDA graphic warnings plus additional text) and 
examines actual smoking behavior (both by observing the number of spent butts the subject 
brings back at subsequent check ins and by examining the subject’s written record of 
smoking), although the FDA fails to cite it in its analysis.  Romer et al find that there were no 
differences across conditions in terms of the number of cigarettes smoked, as measured 
either by returned butts or by the records kept by the subjects.110  Surprisingly, the authors 
do not include this information, stating in the abstract, “Pictorial warning labels proposed by 

                                                      
110   Daniel Romer, Stuart G. Ferguson, Andrew A. Strasser, Abigail T. Evans, Mary Kate Tompkins, 

Joseph Macisco, Michael Fardal, Martin Tusler, and Ellen Peters (2017), “Effects of Pictorial Warning 
Labels for Cigarettes and Quit-Efficacy on Emotional Responses, Smoking Satisfaction, and 
Cigarette Consumption,” Annals of Behavioral Medicine, 52(1): 53-64. 
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FDA create unfavorable emotional reactions to smoking that predict reduced cigarette use 
compared to text alone,” which gives the impression that graphic warnings led to a reduction 
of smoking, which they did not.  However, later in the text they note, “On average, smoking 
was stable over the course of the trial, b = .017, z = 1.46, p = .15, and did not differ by 
condition.”111   

7.4 Others have noted the lack of a focus on credible studies examining actual smoking behavior 
in the graphic health warnings literature. A meta-analysis of experimental studies on graphic 
cigarette pack warnings by Noar and co-authors (2015)112 concluded that graphic warnings 
were more effective than text warnings on 20 of 25 outcomes examined, but they 
acknowledged that they identified only a single experimental study that assessed behavior. 
The study also failed to find an effect of graphic warnings on perceived likelihood of harm 
(i.e., beliefs that smoking cigarettes is likely to lead to health-related harms).  

7.5 The failure of many studies that purport to evaluate the efficacy of graphic warnings to assess 
their impact on behavior has been acknowledged in the literature. For example: 
7.5.1 A systematic review of measures used in pictorial cigarette pack warning 

experiments by Francis et al., (2017)113 observed that "[p]erceived effectiveness of 
the warnings was one of the most commonly assessed outcomes (41 of 68 
studies)…However, ambiguity remains in the literature about perceived 
versus actual effectiveness of warnings. Measures that assess perceived 
effectiveness of a warning (e.g., perception of a warning as likely to increase 
motivation to quit smoking) and those that measure actual effectiveness (e.g., 
change in quit intentions) are very different study outcomes that researchers should 
clearly distinguish from one another in study reports. In this review, we found that 
it was often not readily apparent if a study was, for example, assessing change in 
actual quit intentions (i.e., actual effectiveness) or perceptions that the warning 
would change one's quit intentions (i.e., perceived effectiveness). This lack of 
transparency could hamper understanding of basic findings and progress in the 
field."  

7.5.2 A study by Ruiter et al., (2014)114 (discussed at [5.81.2] above) discusses the 
evidence on fear appeal research. Ruiter and colleagues discuss an article by 
Hammond (2011), which concludes, inter alia, that "[h]ealth warnings on packages 
are among the most direct and prominent means of communicating with smokers. 
Large warnings with pictures are significantly more effective than smaller, text-only 
messages".115 Ruiter and co-authors note that "[o]f the 94 studies included by 
Hammond, 22 used an experimental design. The other studies had no 
experimental setup and thus preclude causal conclusions…The strength of the 
non-experimental evidence is weak because the chosen study designs do not allow 
us to draw conclusions about a causal relationship between the introduction of the 
cigarette warning labels and, for example, reported attempts to quit…Of the 22 
experiments, 18 compared different formats of threatening health messages 
among each other…and not against a control condition with no or neutral 
information about the risk behavior. From these studies, it is impossible to make 
statements about the effectiveness of threatening information…Four experiments 
are left that compare threatening health information with another behavior change 
method or no method. In none of these studies is behavior an  outcome variable; 

                                                      
111   Daniel Romer, Stuart G. Ferguson, Andrew A. Strasser, Abigail T. Evans, Mary Kate Tompkins, 

Joseph Macisco, Michael Fardal, Martin Tusler, and Ellen Peters (2017), “Effects of Pictorial Warning 
Labels for Cigarettes and Quit-Efficacy on Emotional Responses, Smoking Satisfaction, and 
Cigarette Consumption,” Annals of Behavioral Medicine, 52(1): 53-64, 58. 

112   Noar et al., (2015) Pictorial cigarette pack warnings: a meta-analysis of experimental studies. 
113   Francis et al., (2017) 'Systematic Review of Measures Used in Pictorial Cigarette Pack Warning 

Experiments', Nicotine Tob Res. 2017 Oct; 19(10): 1127–1137. 
114   Ruiter et al., (2014) 'Sixty years of fear appeal research: Current state of the evidence', Int. Journal of 

Psychology, Vol. 49, Issue 2, p.63-70. 
115   Hammond, D. (2011). Health warning messages on tobacco products: A review. Tobacco Control, 

20, 327–337. 
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outcome variables are limited to soft indicators of behavior, often measures of 
attitude and intention. Although large to medium changes in intention have been 
found responsible for medium to small changes in behavior… these measures are 
not an acceptable indicator of the persuasiveness of threatening health messages 
because changes in knowledge, attitude and intention might not result in changes 
in behavior due to defensive responses toward the health information…"116  

7.6 The few other studies that do purport to assess the impact of graphic warnings on actual 
behaviors fail to demonstrate their efficacy. For example a study by Monárrez-Espino and 
colleagues which conducted a systematic review of the effect of graphic warnings on 
packages in smoking behavior, found that "evidence concerning the effects of PWCP 
[pictorial warnings on cigarette packages] on smoking behaviour is inconclusive, in 
contrast with previous reviews reporting a significant impact on smokers' intention to quit."117 

7.7 Failing to cite much in the way of credible studies that examine actual smoking outcomes, 
the FDA relies upon subjective evaluations of the hypothetical and speculative effect of 
graphic warnings on smoking behaviors. However, this literature does not establish that 
graphic warnings are more "effective" because they convey new information that cannot be 
conveyed by text warnings (and other sources) or reduce smoking. 

7.8 It is useful to examine a prominent 2006 article by Hammond et al., (discussed at [5.65.1 - 
5.65.5] above).118  The authors used data from the ITC-4 survey of 9,058 smokers from the 
U.S., Australia, Canada, and the U.K. which asked respondents whether smoking caused 
lung cancer, heart disease, stroke, and impotence and whether second-hand smoke caused 
lung cancer in non-smokers. They suggest that there are substantial differences in 
awareness across the countries, namely countries with pack warnings about specific risks 
have higher awareness of those risks, and greater awareness is associated with an 
increased incidence of the smoker intending to quit. 

7.9 First, it is important to note that intending to quit is not the same as quitting.  Quit intentions 
vary substantially over time for a given person, so the indication of an intention to quit at the 
time of a survey may differ for random reasons.119  Further, quit intentions are not very 
predictive of quit attempts120, and quit attempts are not predictive of ultimate quitting.121   

7.10 Perhaps more directly interesting in a debate about the necessity of graphic health warnings, 
the study’s results show that graphic warnings are not necessary to communicate risks to 
smokers.  That is, for a number of the risks examined, awareness in the country with graphic 
health warnings at the time (Canada) was not statistically significantly different from the 
awareness levels in countries without graphic warnings (US, UK, and Australia).122  Further, 

                                                      
116   Ruiter et al., (2014) 'Sixty years of fear appeal research: Current state of the evidence', Int. Journal of 

Psychology, Vol. 49, Issue 2, p.63-70. 
117   Monárrez-Espino et al., (2014) Systematic Review of the Effect of Pictorial Warnings on Cigarette 

Packages in Smoking Behavior. 
118   D Hammond, G T Fong, A McNeill, R Borland, and K M Cummings (2006), “Effectiveness of cigarette 

warning labels in informing smokers about the risks of smoking: findings from the International 
Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(s3): iii19-iii25. 

119   See John R.Hughes, Josue P.Keely, Karl O. Fagerstrom, and Peter W.Callas (2005), “Intentions to 
quit smoking change over short periods of time,” Addictive Behaviors, 30(4): 653-662 and cites 
therein. 

120   For example, John R. Hughes, Laura J. Solomon, Shelly Naud, James R. Fingar, John E. Helzer, 
and Peter W. Callas (2014), “Natural History of Attempts to Stop Smoking,” Nicotine & Tobacco 
Research, 16(9): 1190–1198 find that only 28 percent of quit attempts were preceded by an intention 
to quit (p. 1194) and they find that survey responses regarding quit attempts may not be all that 
accurate (p. 1194). 

121   See, for example, Michael Chaiton, Lori Diemert, Joanna E Cohen, Susan J Bondy, Peter Selby, 
Anne Philipneri, and Robert Schwartz (2016), “Estimating the number of quit attempts it takes to quit 
smoking successfully in a longitudinal cohort of smokers,” BMJ Open, 6(6) which in a sample of 
Canadian smokers estimates that for many smokers it may take 30 or more quit attempts before 
being successful. The article further suggests that much of the existing literature relating quitting to 
quit attempts severely underestimates the number of quit attempts that precede a successful quit.  

122   D Hammond, G T Fong, A McNeill, R Borland, and K M Cummings (2006), “Effectiveness of cigarette 
warning labels in informing smokers about the risks of smoking: findings from the International 
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for the health effects where the researchers did find a uniformly higher awareness in Canada, 
impotence and lung cancer associated with second-hand smoke, the Canadian awareness 
rates were much lower than the U.S. for the other health risks.  This suggests that graphic 
health warnings are no silver bullet and argues in favor of using the kinds of risk 
communication approaches that led to near universal awareness of, for example, smoking’s 
link to lung cancer, such as text warnings and public health awareness campaigns.   

7.11 Is There Evidence That Bigger (and More) Is Better? 
7.12 Built into the FDA’s proposal is the idea that pack warnings should be large and should take 

up multiple sections of the pack in order to communicate risk information effectively.  This 
assumption is belied by the literature the FDA cites.  For example, Skurka et al randomized 
youth and adult smokers across pack images that either had no graphic health warnings, 
graphic warnings that covered 30 percent of the pack image or 50 percent of the pack image.  
The researchers found no consistent evidence of a beneficial impact of 50 percent graphic 
health warnings. For example, the researchers found no differences between the control (no 
graphic) image and 30 percent warnings or between the control (no graphic) image and 50 
percent warnings in terms of risk beliefs for adults.123   They also found no statistically 
significant difference in quit intentions between 30 percent and 50 percent warnings for 
adults or between the control (no graphic condition) and either warning size and smoking 
susceptibility among young people.124  The lack of an effect on risk beliefs is likewise found 
in Brewer et al where smokers were randomized between packs with text warnings and 
packs with graphic warnings on both the front and back of the pack.125  Klein et al also find 
that graphic warning size does not affect risk awareness/recall (in fact, in their study, subjects 
on average did worse in terms of recall in the condition where the graphic covered a third of 
the pack as opposed to the condition where only 20 percent was covered, though the 
differences were not generally statistically significant).126  To the extent that the size/area of 
a pack covered is examined in the literature cited by the FDA, the studies reject the notion 
that warnings that are bigger or cover more of the area on a pack more effectively convey 
information to smokers.  This draws into question any regulatory proposal that calls for large 
graphic health warnings or warnings that take up more of the package because they are 
printed in multiple locations on the pack.  

8. CRITIQUE OF FDA'S IMPACT ANALYSIS AND FDA STUDIES 
8.1 Much like the flawed graphic health warnings literature in general, the FDA’s own studies are 

problematic.  First and foremost, these studies do not explore any outcomes related to actual 
smoking behavior.  Instead, these studies merely examine the effects of the proposed 
warnings on self-reported measures of whether the graphic warnings provided new 
information, whether participants learned something from the warning, whether the warnings 
led participants to think about the risks contained in the warnings, whether participants found 

                                                      
Tobacco Control (ITC) Four Country Survey,” Tobacco Control, 15(s3): iii19-iii25, Table 5 shows that 
there is no significant difference for heart disease (between Canada and UK/Australia), stroke 
(between Canada and Australia), and lung cancer among smokers (between Canada and 
US/UK/Australia). 

123   Chris Skurka, Deena Kemp, Julie Davydova, James Thrasher, Sahara Byrne, Amelia Greiner Safi, 
Rosemary Avery, Michael Dorf, Alan Mathios, Leah Scolere, and Jeff Niederdeppe (2017), “Effects of 
30% and 50% Cigarette Pack Graphic Warning Labels on Visual Attention, Negative Affect, Quit 
Intentions, and Smoking Susceptibility among Disadvantaged Populations in the United States,” 
Nicotine and Tobacco Research, 20(7): 859-866, 862-863. 

124   Chris Skurka, Deena Kemp, Julie Davydova, James Thrasher, Sahara Byrne, Amelia Greiner Safi, 
Rosemary Avery, Michael Dorf, Alan Mthios, Leah Scolere, and Jeff Niederdeppe (2017), “Effects of 
30% and 50% Cigarette Pack Graphic Warning Labels on Visual Attention, Negative Affect, Quit 
Intentions, and Smoking Susceptibility among Disadvantaged Populations in the United States,” 
Nicotine and Tobacco Research, 20(7): 859-866, 864-865. 

125   Noel Brewer, Humberto Parada, Marissa Hall, Marcella Boynton, Seth Noar and Kurt Ribisl (2019), 
“Understanding Why Pictorial Cigarette Pack Warnings Increase Quit Attempts,” Annals of Behavioral 
Medicine, 53: 232-243, Table 2. 

126   Elizabeth Klein, Abigail Shoben, Sarah Krygowski, Amy Ferketich, Micah Berman, Ellen Peters, 
Unnava Rao, and Mary Ellen Wewers (2015), “Does Size Impact Attention and Recall of Graphic 
Health Warnings,” Tobacco Regulatory Science, 1(2): 175-185, Table 4. 
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the warnings to be informative, understandable, believable, and factual, whether the 
warnings affected beliefs about the link between smoking and each of the health 
consequences presented in the warnings, whether the warning was perceived to help 
participants understand the negative health effects of smoking, and how the graphic health 
warnings affected recall of the warning content at a two week follow-up.  The FDA provides 
no foundation for determining whether these measures reflect what is necessary to make 
adequately informed decisions with respect to smoking.  The FDA merely assumes that it is 
necessary that people are aware of the risks covered in the graphic health warnings in order 
to make adequately informed decisions. However, the FDA does not address why awareness 
of these specific risks is necessary given that more than 90 percent of their study subjects 
already believe that smoking can kill you.127  Presumably, knowing that smoking is deadly is 
enough information to discourage them from smoking, whereas for those who know smoking 
is deadly but are still inclined to smoke, risks like blindness and erectile dysfunction are likely 
not material.  Likewise, the FDA provides no evidence nor claims that any of these outcomes 
actually affect ultimate smoking behaviors.  Accordingly, it cannot credibly assert that the 
information conveyed by the proposed warnings is valuable. 

8.2 But even ignoring these major limitations of the FDA studies, many of the proposed warnings 
do not fare particularly well measured by the FDA’s own metrics.  For example, for the FDA’s 
bladder cancer graphic health warning, while it does seem to be viewed by people as 
providing new information, it did not significantly affect how much they thought about the risk 
or their health beliefs about the risks, not did it significantly affect the degree to which people 
found the warning to be informative.  The bladder cancer graphic health warning actually 
reduced people’s ratings of the believability and factuality of the risk. 128   Similar 
inconsistencies can be found for the erectile dysfunction graphic health warning, which 
people rated as providing new knowledge, but actually reduced the likelihood they would 
think about the risk.  Likewise with the diabetes graphic health warning, which provided new 
information but reduced believability and assessment of the factuality of the claim by those 
who viewed the graphic warning and similar inconsistencies are found with respect to the 
graphic health warnings dealing with blindness.129  In the 2nd FDA study, many of the tested 
warnings actually were associated with reduced perception of the factuality of the risk, 
including both blindness warnings, the diabetes warning, and the erectile dysfunction 
warning.130  Although I focus on these warnings given that they are the only ones where the 
analysis above suggests that general awareness may not already be quite high, there are 
similarly large discrepancies across the metrics used to evaluate the efficacy of the other 
proposed graphic warnings. 

8.3 It is already questionable to begin with to judge the worth of graphic health warnings without 
tying them to actual smoking behavior, but it is especially problematic motivating the graphic 
warnings on a purely information-providing basis when they do not appear to consistently 
provide believable information, or when they are actually viewed as less factual than non-
graphic warnings.  This leaves open the strong possibility that the warnings provide very 
little, if any, value.  To the extent they undermine believability or belief in the underlying facts 
covered by the warnings, they may actually provide negative benefits even before the 
production and administration costs are considered. 

8.4 Beyond these critical problems, even taken on their own terms, the FDA studies have 
significant short-comings which makes them unreliable.  For example, its first quantitative 

                                                      
127   See, for example, Experimental Study of Cigarette Warnings: Study 2 Report OMB Control No. 0910-

0866 May 2019, Table 3-6, page 3-13 (showing 30% "agree", and 61% "strongly agree" that smoking 
can kill you). 

128   See Experimental Study on Warning Statements for Cigarette Graphic Health Warnings: Study 1 
Report OMB Control No. 0910-0848 April 2018, Table 4-1 (page 83/143 in pdf).  The bladder cancer 
warning also fare poorly in terms of factuality in Experimental Study of Cigarette Warnings: Study 2 
Report OMB Control No. 0910-0866 May 2019, Table 3-3, page 3-5. 

129   See Experimental Study on Warning Statements for Cigarette Graphic Health Warnings: Study 1 
Report OMB Control No. 0910-0848 April 2018, Table 4-1 (page 84/143 in pdf). 

130   Experimental Study of Cigarette Warnings: Study 2 Report OMB Control No. 0910-0866 May 2019, 
Table 3-3, page 3-5. 
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study did not consider a representative sample of the U.S. population. The Office of 
Management and Budget granted only a limited approval of that study and noted that, “[d]ue 
to the study design, convenience sampling methodology, and methods of analyses—
significant limitations exist with regard to the generalizability of results from this study . . . 
Because of these limitations, the relationship between treatment and outcomes [that FDA] 
find[s] in [its] study may not generalize to the broader U.S. population.131” Because of this, 
the FDA now acknowledges that the survey for this study “used a convenience sample rather 
than a probability sample, and the results are not nationally representative.132”  The second 
study likewise did not use a nationally representative sample.133  Moreover, neither study 
had been subjected to peer review prior to the FDA announcing its proposed rule.134  

8.5 The FDA’s preliminary regulatory impact analysis offered in support of its rule is woefully 
incomplete and unreliable.  At a minimum, a thorough and reliable impact assessment must 
measure and value the costs and the benefits of the proposed regulation.  The FDA’s impact 
assessment does not even meet this low bar.  On the benefit side, the FDA notes “The 
purpose of the rule is to promote greater public understanding of the negative health 
consequences of smoking.”  The agency does not, however, actually value this claimed 
increase to public understanding, stating “The direct economic benefits of providing 
information on cigarette health warnings are difficult to quantify, and we do not predict the 
size of these benefits at this time.”  Given the foregoing analysis suggesting that graphic 
health warnings do not have any effect on actual smoking behavior, it is difficult to understand 
what this value would be.  While there is a large empirical literature on the value of 
information, in most cases these valuations are estimated through the effect of the 
information on behavior.135  Another approach would be to come up with willingness to pay 
estimates for this information.  Willingness to pay estimates, however, are likely to be quite 
low given that the risk information is freely and easily available on government websites136 
as well as from a host of other sources.137 

8.6 The FDA instead provides a break even analysis wherein they simply divide the expected 
costs of the regulation by the number of cigarette packs sold in the US, yielding a conclusion 
that if the information benefits accrue to one cent per pack sold, the regulation will generate 
a net benefit to society.  The agency provides no way for the public to judge whether this one 
cent figure is likely to be met.  Given that the agency does not quantify what it expects the 
information effect of its warnings to be, much less value them monetarily, the agency has not 
actually provided any basis to suggest that this regulation will in fact improve public welfare.  
As suggested above, it is not beyond reason to think the per pack benefits could actually be 
negative even without bringing the costs of the regulation into the analysis. 

                                                      
131   OMB, Notice of Office of Management and Budget Action, Experimental Study on Warning 

Statements for Cigarette Graphic Health Warnings, Ref. No. 201708-0910-011 (Jan. 29, 2018), 
https://tinyurl.com/ybwk7ptv. 

132   Experimental Study on Warning Statements for Cigarette Graphic Health Warnings: Study 1 Report 
OMB Control No. 0910-0848 April 2018, 4-4. 

133   Experimental Study of Cigarette Warnings: Study 2 Report OMB Control No. 0910-0866 May 2019, 
4-2 (“[T]he survey used a convenience sample rather than a probability sample, and the results are 
not nationally representative.”). 

134   84 Fed. Reg. 42,768 n.6 (first quantitative study); id. 42,772 n.9 (second quantitative study). Both 
studies therefore state that they have been “distributed solely for the purpose of pre-dissemination 
peer review under applicable information quality guidelines,” and that they have “not been formally 
disseminated by FDA,” and that they do “not represent and should not be construed to represent any 
agency determination or policy.” 

135   See, for example, Ginger Zhe Jin and Alan T. Sorensen (2006), "Information And Consumer Choice: 
The Value Of Publicized Health Plan Ratings," Journal of Health Economics, 25(2), 248-275 or 
Michael Chernew, Gautam Gowrisankaran, and Dennis P. Scanlon (2008), "Learning and the Value 
of Information: Evidence from Health Plan Report Cards," Journal of Econometrics 144(1): 156-74. 

136   See, for example, https://www.cdc.gov/tobacco/basic_information/health_effects/index.htm or 
https://smokefree.gov 

137   See, for example, https://www.cancer.org/cancer/cancer-causes/tobacco-and-cancer/health-risks-of-
smoking-tobacco.html 
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8.7 Regarding breakeven analyses in general, regulatory expert Dan Farber provides a 
resounding critique of the use of breakeven analysis in the regulatory setting, noting “It may 
fail to improve the rationality of decisions, especially in hard cases. Alternative approaches 
may have greater advantages. Thus, the argument for breakeven analysis remains 
unproven.138”  Farber is particularly bothered by the large role that framing effects play in 
breakeven analyses.  In the FDA graphic warning case, the FDA chooses to frame the benefit 
as a benefit per pack, presumably so it can note the seemingly low amount of one cent per 
pack as the necessary breakeven benefit.  If, instead, the required break-even benefit had 
been framed on a per smoker basis, the required benefit would be more like $400 per 
smoker.  This larger nominal number might have appeared much harder to reach even 
though they represent the same required threshold in the aggregate.  It is not clear which of 
these is the more sensible way to present the breakeven requirement, but to Farber’s point, 
the fact that a simple framing decision can change people’s perspectives about whether this 
regulation is justified or not raises serious concerns about the method altogether.139 

8.8 Although the FDA does provide an assessment of the costs of its regulation, something on 
the order of $110 million dollars annually, this figure likely under-states the cost of the 
regulation.  While the agency considers production cost effects, the agency provides no 
allowance for the cigarette companies’ reduced ability to communicate branding and other 
messages through its packs.  If this lost communication potential amounts to one cent per 
pack, the costs of this regulation would double. 

8.9 The analysis also ignores the potential confusion and search costs that may arise as packs 
become more similar as graphic warnings take up the majority of the pack’s surface area.  
This may lead consumers to have a harder time noticing whether a retailer has a particular 
kind of cigarette, and it may create delays in the retailer locating the desired pack.  If these 
search costs amount to one cent per pack, the costs associated with this regulation would 
double. 

8.10 The cost accounting also fails to recognize that individuals who continue to smoke even 
when fully informed of the health risks of doing so might bear a psychic cost from having 
gratuitous pictures forced upon them, as opposed to a more pleasant looking pack.  If those 
who continue to smoke prefer the look of the original pack to the one with disgusting pictures 
on it by simply one cent per pack, the costs of this regulation would double.   

8.11 The FDA provides no evidence it adequately investigated alternative mechanisms to achieve 
its goal of informing individuals of the specific risks of smoking cigarettes covered by its 
proposed graphic health warnings.  The few alternative mechanisms largely duplicate the 
proposed rule perhaps with timing changes140  An alternative approach such as changing 
the existing text warnings on packs are likely to achieve the FDA’s information goals without 
placing such large burdens on cigarette manufacturers.  As demonstrated with earlier text 
warnings, it is possible to achieve high awareness without resorting to large graphic 
warnings.  In the FDA’s own studies, on many metrics, such as believability, text warnings 
do just as well or better than graphic warnings in communicating risks.  Further, as discussed 
above, graphic warnings run the risk of triggering fear or disgust which not only run counter 

                                                      
138   See Daniel Farber (2014), “Breaking Bad? The Uneasy Case for Regulatory Breakeven Analysis,” 

California Law Review, 102: 1469-1494. 
139   A related point on the arbitrariness of the breakeven analysis framing involves the FDA’s comparison 

of the costs of the regulation with 13 warnings vs. the cost of the regulation with nine warnings 
(Preliminary Regulatory Impact Analysis p. 48 and p. 53).  Given that the FDA does not come up with 
any estimated benefit of any of the warnings, presumably one could prefer the regulation with smaller 
costs (so 9 warnings) since this approach will yield a lower breakeven target number.  However, by 
that logic, there is no reason to stop at just nine warnings since fewer warnings will generate smaller 
costs yet.  In the extreme, a regulation with zero warnings would likely generate a breakeven 
threshold of zero cents per pack. 

140   The Preliminary Regulatory Impact Analysis investigates only three very weak alternatives: 1) An 
otherwise identical rule with a proposed effective date of 24 months from the date of publication of 
the final rule; 2) An otherwise identical rule with a proposed effective date of 6 months from the date 
of publication of the final rule; and 3) An otherwise identical rule requiring that one of up to 9 new 
cigarette health warnings, each comprising a text warning statement paired with an accompanying 
color graphic, appear on cigarette packs and in cigarette ads. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 146 of 443 PageID #:  559



      49 

to the goal of providing information but also can induce smokers to raise cognitive defenses, 
paradoxically leading graphics to be less effective than text warnings alone.  Other alternative 
means include using the communications programs run by the FDA, CDC, and other 
government agencies to highlight these new risks.  These pre-existing programs could easily 
incorporate these new messages into their pre-existing frameworks.  Each of these 
approaches is likely to be comparable in terms of effectiveness at what is potentially a lower 
cost.  These approaches also have the benefit of not implicating the speech rights of the 
cigarette manufacturers.  The failure of the FDA to investigate serious alternatives to its 
proposed rule reflects the flawed  and incomplete nature of its preliminary regulatory impact 
analysis.  Further, the FDA’s failure to quantify the benefits of its own proposed rule make it 
nearly impossible to do a thorough comparison of the relative merits of proposal and potential 
alternatives.  

9. CONCLUSION 
9.1 The need for graphic health warnings is questionable at best.  Hard empirical data indicate 

that smoking rates in the U.S. are low and continue to trend downward.  The prevalence 
rates are at least comparable and in many instances slightly better than the rates that prevail 
in countries that already have graphic health warnings.  Even if one takes the FDA’s peculiar 
position justifying the proposed graphic health warnings not on their effects on smoking but, 
rather, based merely on the grounds that they will improve awareness of risks, data abound 
showing that people in the U.S. are well aware of the health risks that come with cigarette 
smoking.  For the very few examples where awareness is not already in the 80 or 90 percent 
range, there are strong reasons to believe that people have many other sources from which 
they can be informed about these risks, including from their physician, government websites 
and advertising campaigns, as well as from numerous other sources.  These other sources 
can be more flexible in updating the warnings they communicate, and the warnings can be 
better targeted toward individuals who are unaware of a particular health risk. 

9.2 Putting those concerns aside, however, the underlying research base purporting to 
demonstrate the efficacy of graphic health warnings in this awareness raising mission is 
unreliable.  The studies almost uniformly examine short term reactions to the graphic health 
warnings in highly artificial settings.  All but a small handful of the studies do not examine the 
relationship between providing information and any actual changes in smoking behavior.  
The FDA’s own two studies suffer from exactly these problems.  Further, even ignoring these 
issues, the FDA’s own results indicate that many of the proposed graphic health warnings 
actually harm some of the metrics of risk awareness (such as a person’s impression that the 
claim made in the warning is factual). 

9.3 The FDA’s preliminary regulatory impact analysis is likewise problematic.  At no point does 
the FDA provide an estimate of the value of the benefits of its proposed regulation.  On the 
other side of the ledger, the agency fails to take into account many of the costs that are likely 
to arise if the proposed graphic health warnings are put in place.  Among these ignored costs 
is any disgust or discomfort that an individual who continues to smoke feels when looking at 
his cigarette pack.  On the manufacturers’ side, the graphic health warnings will exhaust 
much of the pack space that companies can use to communicate with their customers.   

9.4 The FDA has failed to make a compelling case that graphic health warnings are necessary, 
appropriate or otherwise would improve public welfare.    
 
 
 
 

____________________ 

Professor Jonathan Klick 
7 October 2019 
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 University of Sassari, Institutions, Individual Behavior, and Economic Outcomes Workshop (June 2015). 
 Chinese University of Political Science and Law, University Lecture (May 2015). 
 Chinese University of Political Science and Law, Rise of the Regulatory State Conference (May 2015). 
 Florida State University, Global Justice Seminar (February 2015). 
 University of Texas, Law and Economics Workshop (November 2014). 
 University of Bologna, Keynote Address, EDLE Meeting (November 2014). 
 Rutgers Camden, Healthcare Entitlements Discussion (November 2014). 
 University of Leeds, Keynote Address, Behavioral Approach to Law Conference (June 2014). 
 Erasmus Experiments at the Crossroads of Law and Economics Workshop (April 2014). 
 Cardozo School of Law, Faculty Workshop (March 2014). 
 NYU Colloquium on Market Institutions and Economic Processes (February 2014). 
 George Washington University Law School Faculty Workshop (February 2014). 
 University of Toronto Law and Economics Workshop (February 2014). 
 LEC Workshop for Law Professors on Risk, Injury, Liability, & Insurance (February 2014).  
 NYU Law and Economics Workshop (January 2014). 
 Yale Faculty Seminar (December 2013). 
 American Law and Economics Association Annual Meeting (May 2013). 
 Villanova University, Department of Economics (February 2013). 
 Hospital of University of Pennsylvania, Radiology Department Seminar (January 2013). 
 Law and Economics Center, Law and Economics of Contracts (January 2013). 
 Florida State University College of Law Workshop (January 2013). 
 Bar-Ilan University Faculty of Law Seminar (December 2012). 
 University of Haifa Faculty of Law Seminar (December 2012). 
 Conference on Empirical Legal Studies, Stanford University (November 2012). 
 University of Texas Law School Law and Economics Seminar (October 2012). 
 Max Planck Research School Uncertainty Topics Keynote Speech (October 2012). 
 University of Ljubljana Faculty of Economics Seminar (October 2012). 
 University of Pennsylvania Law School Faculty Seminar (October 2012). 
 Georgetown University Law Center Law and Economics Workshop (September 2012). 
 Property and Environment Research Center Conference on Environmental Finance (August 2012). 
 Property and Environment Research Center Workshop (July 2012). 
 Cornell University, Empirical Health Law Conference (April 2012). 
 Brooklyn Law School, Federalist Society Workshop (March 2012). 
 Washington University in St. Louis Law School, Federalist Society Workshop (March 2012). 
 Penn/NYU Law & Finance Conference (February 2012). 
 West Virginia University Economics Seminar, (February 2012). 
 Rotterdam Institute of Law and Economics Workshop (December 2011). 
 Regulatory Breakdown Conference, Penn Program on Regulation (September 2011). 
 Journal of Institutional and Theoretical Economics Conference (June 2011). 
 Law and Economics Center, Workshop on Empirical Methods for Law Professors (May 2011). 
 Queen’s University, Faculty of Law, Law and Economics Workshop (April 2011). 
 European Masters in Law and Economics Program, Mid-Year Meeting Keynote Lecture (February 2011). 
 AALS, Law and Economics Panel (January 2011). 
 Law and Economics Center, American Disease Conference (December 2010). 
 University of Arizona/Resources for the Future, Wildfire Symposium (November 2010). 
 George Mason University, Levy Workshop (November 2010). 
 Erasmus University Rotterdam, European Doctorate in Law and Economics Seminar (October 2010). 
 Erasmus University School of Law, Inaugural Empirical Legal Studies Chair Lecture (November 2010). 
 University of Amsterdam, Center for the Study of EU Contract Law, Workshop (October 2010). 
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PRESENTATIONS (CONTINUED)           

 University of Otago, Economics Department Seminar (September 2010). 
 University of Canterbury, Economics and Finance Department Seminar (September 2010). 
 University of Hamburg, Hamburg Lectures on Law and Economics (July 2010). 
 Penn Law European Society, Academic Program Lecture (June 2010). 
 American Law and Economics Association, Annual Conference (May 2010). 
 St. Louis Lawyers Chapter of the Federalist Society, Health Care Reform Lecture (April 2010). 
 Temple University Beasley School of Law, Human Behavior Colloquium (April 2010). 
 University of Virginia Law School, Olin Conference on Crime (March 2010). 
 Erasmus University School of Law, Behavioral Approaches to Contract and Tort Group (January 2010). 
 European Doctorate in Law and Economics Program, Erasmus University Rotterdam (January 2010). 
 University of Illinois Corporate Colloquium (November 2009). 
 New York Law School Federalist Society, Health Care Lecture (October 2009). 
 Fordham University Federalist Society, Health Care Reform Debate (October 2009). 
 University of Pennsylvania, Wharton Research Scholars Seminar (September 2009). 
 Property and Environment Research Center (August 2009). 
 Harvard Medical School, Race Disparities Panel (April 2009). 
 Northwestern University Federalist Society Panel Discussion (November 2009). 
 Stanford Law School, Law and Economics Workshop (February 2009). 
 University of Virginia School of Law, Law & Economics Workshop (January 2009). 
 Southern Economic Association, Annual Meeting (November 2008). 
 Northwestern University, Searle Center, Symposium on Civil Liability (October 2008). 
 University of Pennsylvania Law School, Faculty Retreat (September 2008). 
 Harvard University, Petrie-Flom Center, Our Fragmented Health Care System (June 2008). 
 CUNY Graduate Center/NBER, Seminar in Health, Labor, and Demography (May 2008). 
 Columbia University, Empirical Methods and the Law Workshop (May 2008). 
 The Rand Corporation, Institute for Civil Justice Annual Board Meeting (March 2008). 
 George Mason University, Philosophy, Politics, and Economics Workshop (March 2008). 
 Columbia University Law School, Faculty Workshop (March 2008). 
 Claremont McKenna College/RAND, The Future of Securities Litigation Conference (February 2008). 
 University of Michigan Law School, Law and Economics Workshop (February 2008). 
 American Economic Association, Annual Meeting (January 2008). 
 Harvard Law School, Law and Economics Workshop (November 2007). 
 Conference on Empirical Legal Studies (November 2007). 
 Emory University School of Law, Faculty Colloquium (November 2007). 
 Rice University/University of Houston Economics, Microeconomics Workshop (October 2007). 
 University of Pennsylvania Law School, Faculty Workshop (October 2007). 
 George Mason University School of Law, Levy Fellows Workshop (October 2007). 
 The RAND Corporation, Institute for Civil Justice Workshop (September 2007). 
 University of Southern California School of Law, Faculty Workshop (September 2007). 
 University of Southern California School of Law, Faculty Workshop (August 2007). 
 Yale Law School, Faculty Enrichment Lectures (July 2007). 
 Florida State College of Law, Primer on Statistics for Legal Scholars (July 2007). 
 Federal Trade Commission, Behavioral Economics and Consumer Policy Workshop (April 2007). 
 Yale Law School, Law Economics and Organization Workshop (March 2007). 
 Florida State University, Center for Demography and Population Health Workshop (March 2007). 
 University of Toronto, Law & Economics Workshop (February 2007). 
 Florida State University Department of Economics, Faculty Workshop (March 2007). 
 University of Georgia School of Law, Faculty Workshop (February 2007). 
 University of Southern California School of Law, Law and Economics Workshop (February 2007). 
 Cornell Department of Policy Analysis and Management, Faculty Workshop (November 2006). 
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PRESENTATIONS (CONTINUED)           

 Boston University School of Law, Faculty Workshop (November 2006). 
 University of Illinois College of Law, Faculty Workshop (November 2006). 
 Northwestern University School of Law, Faculty Workshop (October 2006). 
 Conference on Empirical Legal Studies (October 2006). 
 American Law and Economics Association, Annual Meeting (May 2006). 
 University of Maryland Department of Economics, Labor/Public Workshop (April 2006). 
 Columbia University School of Law, Blue Sky Workshop (March 2006). 
 American Enterprise Institute, Health Disparities Myth Panel (February 2006). 
 William & Mary School of Law, Faculty Workshop (February 2006). 
 Georgetown University Law Center, Law and Economics Workshop (February 2006). 
 George Mason University School of Law, Levy Workshop (February 2006). 
 Northwestern University School of Law, Faculty Workshop (February 2006). 
 American Association of Law Schools, Annual Meeting (January 2006). 
 International Society for New Institutional Economics, Annual Meeting (September 2005). 
 Northwestern University School of Law, Law and Economics Workshop (September 2005). 
 University of California Berkeley, Law and Economics Workshop (August 2005). 
 Southeastern Association of Law Schools, Annual Meeting (July 2005). 
 American Law and Economics Association, Annual Meeting (June 2005). 
 West Virginia University Department of Economics, Faculty Workshop (January 2005). 
 Southern Economics Association, Annual Meeting (November 2004). 
 International Society for New Institutional Economics, Annual Meeting (September 2004). 
 American Law and Economics Association, Annual Meeting (May 2004).     
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JONATHAN KLICK             
 
PROFESSIONAL SERVICE             
 Editor, International Review of Law and Economics (2012 – Present). 
 Dean’s Distinguished Fellow, Villanova University Charles Widger School of Law (2017-Present). 
 Instructor: Various Law and Economics Center Training Programs (judges, law professors, regulators, 

etc); Global Antitrust Institute; European Doctorate in Law and Economics; European Masters in Law 
and Economics. 

 External Reviewer for Chair/Tenure/Appointments Candidates:  Harvard University Law School; 
Columbia University Law School; NYU School of Law; Northwestern University School of Law; 
University of Michigan Law School; Georgetown University Law School; Washington University Law; 
Boston University Law School; Emory University Law; University of Toronto Law School; UC Irvine 
Law School; Duke University School of Law; George Mason University School of Law; William & Mary 
Law School; University of Alberta Law School; Mercer University School of Law; Institutum 
Jurisprudentiae Academia Sinica; Clemson University; Claremont McKenna College; Cornell University; 
UNC Chapel Hill; West Virginia University; University of Southern California Medical School. 

 Grant Reviewer:  National Science Foundation; Smith Richardson Foundation; Hong Kong Research 
Grants Council, Israel Science Foundation; French National Research Agency; Research Foundation 
Flanders; Netherlands Organization for Scientific Research (NWO). 

 Referee: Journal of Law & Economics; Journal of Legal Studies; Journal of Law, Economics, and 
Organization; American Law & Economics Review; International Review of Law and Economics; Law & 
Social Inquiry; Supreme Court Economic Review; Review of Law and Economics; Journal of Empirical 
Legal Studies; Review of Economics and Statistics; American Economic Journal: Applied Economics, 
Journal of Public Economics; Journal of Health Economics; American Journal of Health Economics; 
Health Affairs; Journal of Policy Analysis and Management; European Journal of Health Economics; 
European Journal of Political Economy; Public Choice; Journal of Institutional Economics; Economic 
Inquiry; Southern Economic Journal; Health Services Research Journal; Eastern Economic Journal; 
Contemporary Economic Policy; Social Science Quarterly; Policy Studies Journal; Social Science & 
Medicine;  Social Science Research; Journal of Criminal Justice; Journal of Quantitative Criminology; 
Journal of Crime and Justice; Journal of Experimental Criminology; Journal for the Scientific Study of 
Religion; Economics and Human Biology; Harvard Law Review; Stanford Law Review; University of 
Pennsylvania Law Review; Adaptive Behavior; Health Services Research; PLOS One; Aspen Publishers; 
Edward Elgar Publishing; Wolters Kluwer Law & Business Publishing; Oxford University Press; 
Cambridge University Press, Harvard University Press, Columbia University Press, University of 
Chicago Press. 

 
C.V. current as of January 30, 2019 (https://www.law.upenn.edu/live/files/8966-jklickcvpdf)  
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ANNEX 2 

CANADA TIMELINE OF WARNINGS 
 

Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers) 

Warnings 

1989-
1994 

First generation of mandatory text 
warnings on cigarette packages.  
Act requires that 20% of the surface 
area of cigarette packages are 
covered with one of four bi-lingual 
warning messages.  

Tobacco 
Products 
Control Act 

31 October 1989  • "Smoking reduces life expectancy" 

• "Smoking is the major cause of lung cancer" 

• "Smoking is a major cause of heart disease" 

• "Smoking during pregnancy can harm the baby" 
(all in both English and French)  

1994-
2000 

Second generation of mandatory 
text warnings on cigarette 
packages.  
Regulations require that 35% of the 
surface area of cigarette packages 
are covered with one of eight new 
bilingual warning messages. 

Tobacco 
Products 
Control 
Regulations 
(amendment) 
 
 

12 September 
1994 

• "Cigarettes are addictive" 

• "Tobacco smoke can harm your children" 

• "Cigarettes cause fatal lung disease" 

• "Cigarettes cause cancer" 

• "Cigarettes cause strokes and heart disease" 

• "Smoking during pregnancy can harm your baby" 

• "Smoking can kill you" 

• "Tobacco smoke causes fatal lung disease in non-
smokers" 

(all in both French and English) 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 157 of 443 PageID #:  570

https://www.tobaccocontrollaws.org/files/live/Canada/Canada%20-%201988%20Regs%20-%20national.pdf
https://www.tobaccocontrollaws.org/files/live/Canada/Canada%20-%201988%20Regs%20-%20national.pdf
https://www.tobaccocontrollaws.org/files/live/Canada/Canada%20-%201988%20Regs%20-%20national.pdf


      2 

Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers) 

Warnings 

2000-
2012 

First generation of mandatory text 
and picture warnings on cigarette 
packages. 
Regulations requires one of sixteen 
combined bilingual text and image 
warnings to be displayed on 50% of 
the front and back of cigarette 
packages.   

Tobacco 
Products 
Information 
Regulations 
2000  

If the brand of 
cigarettes 
amounted to 2% 
or more of the 
total sales of 
cigarettes in 
Canada in the 
preceding year - 
23 December 
2000 (180 days 
after the 
registration date 
of the 
Regulations).  
 
For all other 
cigarettes - 26 
June 2001 (1 year 
after the 
registration date 
of the 
Regulations).  
Note, these 
brands constitute 
a very small 
share of the 
market.  

Combined text and image warnings:  
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Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers) 

Warnings 

2012-
Present 

Second generation of mandatory 
text and picture warnings on 
cigarette packages. 
Regulations requires one of sixteen 
combined bilingual text and image 
warnings and eight new health 
information messages to be displayed 
on 75% of the front and back of 
cigarette packages.   

Tobacco 
Products 
Labelling 
Regulations 
(Cigarettes 
and Little 
Cigars) 2011 

21 March 2012 Combined text and image warnings:  
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Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers) 

Warnings 

Health information warnings:  

 

 

 
 
 
 
 

Quitting smoking 
incrt!ases life t 
expectancy and 
improvH quality 
of life. 

Ptol)lewho~~ • 
lncrttit~dlMw:~oflMn9~. 
1"""1mpMtl>tlr~.i~~ 
toabmH~ol~. 

lt's-1ool11e10Ql,lt.NDm.1nHhow 
oldyOu~.)'Ou11!.utttOffftfflajOfatld 
lmrMdl.Me~btnffltslndhawft'ollff 
~IO~yOul/W~IOtl'ltl,.,I~ 

They only last an average 
of a few minutes ••• 

When you quit 5ffl011:lng, )'OU may 
ge1 Sl'Ol'lg c,w!ngs.. This Is p.irt 
oftMquittingprOCH1. 

Thtbt.ingets...s«itot'IOth.a'llng 
nicotinf'. The ITIO!'it you rfiist, 
the~c,,vings~ ~-

Coughing is 
your lungs 
warning you 
it's time to quit. 
WMl1)'0U(lul1~; 

• Withinthef1r1tftwmonthJ, 
)'OU'llco.,,gh..-l<lwhttzeles$and 
you11 be shortofbr,mh IMsoften. 

• In the first S )'Hrs, rflf)lra!Of)' 
problems like bronchitis and 
PMuMOniawill dt<rtue 
~,ty. 

Thinking of 
having a baby? 

'l'oo'lkl\""1')'DUl'mkof: 

-M,w; .... 

• Stillbirth 

-Having•~ .... ..
hffllh~!.. 

Hico1>na l,1ha d 1U9 in1ohacco- • •----
ttuituusa1addiction. 

Nicotine Is the dn.ig in 1ot..cco 
thatuusesaddittlon. 

NuUhC•n•d• 

WHY SHOULD 
I QUIT SMOKING' 

I ""D"I lo reqa,n <ontro l O~<'• mywlf by 
g~u,ng r,do! mytob.><<o .odd0<t1on 

"·"'' ,,, t,.-.,, ,,,., 1,. ... , "''~ .,,.,.,,,,,, .. , 

How can the quitline 
help me? 

,;(:',:n..,=«n 9 
irt~commurnty. 

TM-nla, amanr 
rus.onstoqu it. 
wi..n~o1 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 162 of 443 PageID #:  575



      7 

ANNEX 3 

AUSTRALIA TIMELINE OF WARNINGS 
 

Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

1972 
to 
1984 

First generation 
of mandatory 
warnings on 
cigarette 
packages. 
Cigarette packages 
to contain the text 
statement 
“Warning – 
Smoking is a 
health hazard” on 
the two larger 
faces, not less than 
one sixteenth of an 
inch, and in a 
contrasting color to 
the cigarette 
package 
background. 
Some states also 
prohibit statements 
to the effect that 
cigarettes are non-
hazardous or 
harmless. 

New South 
Wales 

• Cigarettes (Labelling) 
Regulations 1973 
(NSW) reg 4 and 5 
made under the 
Cigarettes (Labelling) 
Act 1972 (NSW) ss 4 
and 5 

1 July 1973 • "Warning – smoking is a health 
hazard" 

Western 
Australia 

• Cigarettes (Labelling) 
Regulations 1972 (WA) 
regs 3 and 4 made 
under the Health Act 
1911-1970 (WA) 

1 January 1973 

Northern 
Territory 

• Cigarette Containers 
(Labelling Ordinance) 
1972 (NT) s 3-5 

1 January 1973 

Victoria • Cigarette Package 
Labelling Regulations 
1972 (Vic) 

1 January 1973 

• Cigarette Package 
Labelling (Amendment) 
Regulations 1972 (Vic) 

5 December 1972 

• Restatement: Health 
(Tobacco Packages) 

24 July 1984 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Regulations 1984 No 
271 (Vic) made under 
the Health Act 1958 
(Vic) 

Australian 
Capital 
Territory 

• Cigarette Containers 
(Labelling) Ordinance 
1972 (ACT) s 5(1) 

1 January 1973 

Tasmania • Cigarettes (Labelling) 
Regulations 1973 (Tas) 
regs 3 and 8 made 
under the Cigarettes 
(Labelling) Act 1972 
(Tas) ss 3 and 4 

1 July 1973 

South 
Australia 

• Cigarettes (Labelling) 
Regulations (SA) reg 2 
made under the 
Cigarettes (Labelling) 
Act 1971-1972 (SA) s 4 

1 July 1973 

Queensland • Therapeutic Goods and 
Other Drugs 
Regulations 1982 (Qld) 
reg 9 made under the 
Health Act 1937-1981 

1 July 1982 

1986 
to 
1992 

Second 
generation of 
mandatory text 

New South 
Wales 

• Public Health (Tobacco) 
Amendment Act 1986 
No 164 (NSW) Schedule 
1 

1 July 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

warnings on 
packaging.1 
Rotating health 
warnings which 
were required to 
take up 15% of the 
front and back of 
the cigarette 
packages: 
“Smoking causes 
lung cancer” 
“Smoking causes 
heart disease” 
“Smoking damages 
your lungs” 
“Smoking reduces 
your fitness” 
(In the ACT, the 
legislation provided 
for a warning that 
“Smoking is 
addictive” instead 
of “Smoking 
reduces your 
fitness” for the 
period 28 August 
1986 to 1 July 
1987.  On 1 July 
1987, the warning 
“Smoking reduces 
your fitness” came 
into effect. 

• Restatement: Public 
Health Act 1991 No 10 
(NSW) s 56 and 
schedule 2 

18 November 1991 • “Smoking reduces your fitness” 

Northern 
Territory 

• Cigarette Containers 
(Labelling) Regulations 
1987 No 34 (NT) made 
under Cigarette 
Containers (Labelling) 
Amendment Act 1986 
(NT) 

1 July 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 

• “Smoking reduces your fitness” 

• Restatement: Tobacco 
Regulations 1992 No 64 
(NT) reg 4 made under 
the Tobacco Act 1992 
No.47 (NT) 

11 November 1992 

• Extended to all tobacco 
products: Tobacco 
Amendment Act 1993 
No 20 (NT) 

16 June 1993 

• Tobacco Control 
Regulations 2002 No 59 
(NT) reg 18 (also 
applies to vending 
machines) 

1 January 2003 

                                                      
1 See Schedule 1 for format of warnings. 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

In Tasmania, the 
legislation provided 
for a warning 
“Smoking may 
reduce your 
fitness” for the 
period 1 January 
1987 to 7 October 
1987.  On 7 
October 1987, the 
warning changed 
to “Smoking 
reduces your 
fitness”.) 

Victoria • Health (Tobacco 
Warning Labels) 
Regulations 1986 No 
243 (Vic) made under 
the Health Act 1958 
(Vic)  

1 July 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 

• “Smoking reduces your fitness” 

• Tobacco (Amendment) 
Regulations 2001 No 55 
(Vic) reg 9 

1 July 2001 

Australian 
Capital 
Territory 

• Tobacco Products 
(Health Warning) 
Ordinance 1986 No. 49 
(ACT) s 4(1)  

1 September 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 

• “Smoking is addictive” • Tobacco Products 
(Health Warning) 
(Amendment) Ordinance 
1987 No. 22 (ACT) s 5  

1 July 1987 

•  Tobacco Regulations 
Amendment 2001 No. 
37 (ACT), which 
amended Tobacco 
Regulation 1991 (ACT) 

• Tobacco Amendment 
Act 2001 No 68 (ACT) 

17 September 2001 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

• Tobacco (Amendment) 
Act 1999 No 57 (ACT) s 
13 

10 November 2000 

South 
Australia 

• Tobacco Products 
Control Regulations 
1987 No 129 reg 4 
made under the 
Tobacco Products 
Control Act 1986 No 74 
(SA) 

1 July 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 

• “Smoking reduces your fitness” 

Tasmania • Cigarette (Labelling) 
Regulations 1985 No 
285 (Tas) reg 4 made 
under the Cigarettes 
(Labelling) Act 1972 No 
70 (Tas) 

1 January 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 

• “Smoking reduces your fitness” 

• Tobacco Product 
(Labelling Regulations 
1987 No 201 (Tas) 
made under the 
Tobacco Product 
(Labelling) Act 1972 No 
49 (Tas) 

7 October 1987 

• Guidelines for Price 
Tickets and Other 
Matters (Tobacco 
Products) 2009 

7 October 2009 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

guideline 4.1-4.2 made 
under the Public Health 
Act 1997 No 86 (Tas) s 
184 

Western 
Australia 

• Tobacco (Warning 
Labels) Regulations 
1987 (WA) made under 
the Health Act 1911 No 
34 (WA) 

• Restatement: Tobacco 
Control (General) 
Regulations 1991 (WA) 
reg 3(1) made under the 
Tobacco Control Act 
1990 No 104 

1 July 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

• “Smoking damages your lungs” 

• “Smoking reduces your fitness” 

• Tobacco Products 
Control Amendment 
Regulations 2007 (WA) 
regs 48, 50 and 51, and 
Schedule 2, and 
Tobacco Products 
Control Act 2006 No 5 
(WA) s 25 

28 February 2007 

Queensland • Therapeutic Goods and 
Other Drugs 
Regulations 1982, as 
amended by 

1 July 1987 • “Smoking causes lung cancer” 

• “Smoking causes heart disease” 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 168 of 443 PageID #:  581



      13 

Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Government Gazette No 
71 on 6 December 1986 

• “Smoking damages your lungs” 

• “Smoking reduces your fitness” 
• Therapeutic Goods and 

Other Drugs 
Regulations 1982 (Qld) 
as amended by 
Government Gazette No 
56 (proscribes 
frequency of rotation) 

6 June 1987 

• Tobacco Products 
(Prevention of Supply to 
Children) Amendment 
Regulation 2002 No 117 
(Qld)  reg 10 

• Tobacco and Other 
Smoking Products 
(Prevention of Supply to 
Children) Amendment 
Act 2001 No 20 (Qld) s 
26I 

31 May 2002 

1994 
to 
1999 

Third generation 
of mandatory 
warnings on 
packaging. 
Rotating warnings 
and accompanying 
explanatory 

Cth • Trade Practices 
(Consumer Product 
Information Standards) 
(Tobacco) Regulations 
1994 No. 83 (Cth) ss 5 
and 11 and Schedule 1, 

1 January 1995 (transitional 
arrangements in place between 
1 April 1994 and 1 January 
1995) 

Warning and explanatory messages:  
• "SMOKING CAUSES LUNG 

CANCER. Tobacco smoke contains 
many cancer-causing chemicals 
including tar.  When you breathe 
the smoke in, these chemicals can 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

statements.  
Warnings are: 
• “Smoking 

causes lung 
cancer” 

• “Smoking is 
addictive” 

• “Smoking kills” 

• “Smoking 
causes heart 
disease” 

• “Smoking when 
pregnant harms 
your baby” 

• “Your smoking 
can harm 
others”  

Warning messages 
must cover: 
• 25% of the face 

of  a regular 
package; or 

• 15% of the total 
surface area of 
an irregular 
package. 

made under the Trade 
Practices Act 1974 (Cth) 

damage the lungs, and can cause 
cancer.  Lung cancer is the most 
common cancer caused by 
smoking.  Lung cancer can grow 
and spread before it is noticed.  It 
can kill rapidly.  For more 
information, call 13 2130. 
Government Health Warning" 

• "SMOKING IS ADDICTIVE.  
Nicotine, a drug in tobacco, makes 
smokers feel they need to smoke. 
The more you smoke, the more 
your body will depend on getting 
nicotine and you may find yourself 
hooked.  It may be difficult to give 
up smoking once you are hooked 
on nicotine. For more information, 
call 13 2130. Government Health 
Warning" 

• "SMOKING KILLS.  In Australia, 
tobacco smoking causes more 
illness and early death than using 
any other drug.  Tobacco smoking 
causes more than four times the 
number of deaths caused by car 
accidents.  For more information, 
call 13 2130.  Government Health 
Warning" 

• Trade Practices 
(Consumer Product 
Information Standards) 
(Tobacco) Regulations 
(Amendment) 1994 No 
408 (Cth) 

Gazetted 13 December 1994 – 
applies to the same date ranges 
as the principal regulations. 

Western 
Australia 

• Tobacco Control 
(Package Labels) 
Regulations 1993 (WA) 
regs 4-6 (specifies 
different warnings) 

1 April 1994 

• Tobacco Control 
(Package Labels) 
Regulations 1994 (WA) 
regs 6-12 made under 
the Tobacco Control Act 
1990 (WA) 

1 April 1995 

• Tobacco Control 
(General) Amendments 
Regulations 1994 (WA): 

Third generation warning 
replaced with: 
• “Smoking kills” or 

• “Smoking is addictive” 

1 March 1995 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 170 of 443 PageID #:  583



      15 

Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Explanatory 
messages must 
cover: 
• 33.3% of the 

face of a regular 
package; or 

• 20% of the total 
surface area of 
an irregular 
package. 

Each warning must 
be printed in 
rotation so that 
each message 
appears as nearly 
as possible an 
equal number of 
times throughout 
the year on each 
kind of tobacco. 

Australian 
Capital 
Territory 

• Tobacco Products 
(Health Warning) 
(Amendment) Act 1993 
No 85 (ACT) 

1 April 1994 • "SMOKING CAUSES HEART 
DISEASE. Tobacco smoking is a 
major cause of heart disease.  It 
can cause blockages in the body’s 
arteries.  These blockages can lead 
to chest pain and heart attacks.  
Heart attack is the most common 
cause of death in Australia.  
Smokers run a far greater risk of 
having a heart attack than people 
who don’t smoke.  For more 
information, call 13 2130.  
Government Health Warning" 

• "SMOKING WHEN PREGNANT 
HARMS YOUR BABY.  Poisons in 
tobacco smoke reach your baby 
through the bloodstream.  If you 
smoke when you are pregnant, you 
greatly increase the chance of 
having a baby of low birth-weight.  
Smoking may lead to serious 
complications which could harm 
your baby.  For more information, 
call 13 2130.  Government Health 
Warning" 

• "YOUR SMOKING CAN HARM 
OTHERS.  Tobacco smoke causes 
cancer and poisons people.  

Victoria • Tobacco (Cigarette 
Packaging Labels) 
Regulations 1993 No 
178 (Vic) (specifies 
different warnings) 

1 July 1994 

• Tobacco (Labelling) 
Regulations 1999 No 87 
(Vic) reg 4, made under 
the Tobacco Act 1987 
(Vic) 

29 June 1999 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

People who breathe in your 
tobacco smoke can be seriously 
harmed.  Your smoking can 
increase their risk of lung cancer 
and heart disease.  Children who 
breathe your smoke may suffer 
asthma attacks and chest illnesses.  
For more information, call 13 2130.  
Government Health Warning" 

2006 
to 
2012 

Fourth generation 
of mandatory 
warnings on 
packaging. 
Graphic Health 
Warnings 
implemented. 
Prescribed text 
includes “Quitline” 
information. 
A warning 
message must be 
included on the 
front of a package, 
and explanatory 
message on the 
back. 
Different warnings 
and formatting 
requirements apply 
to each the 
following tobacco 
products, and differ 

Cth • Trade Practices 
(Consumer Product 
Information Standards) 
(Tobacco) Regulations 
2004 (Cth) regs 26, 27 
and 36, and Schedule 2, 
made under the Trade 
Practices Act 1974 (Cth) 

1 March 2006 (transitional 
arrangements in place prior to 
this date) 

Front of package:  

New South 
Wales 

• Made under the Public 
Health (Tobacco) Act 
2008 No 94 (NSW) ss 5 
and 7 

• Packages cannot be 
sold unless marked with 
a health warning as 
prescribed by the Trade 
Practices (Consumer 
Product Information 

1 July 2009 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

depending on the 
form of the 
package: 
• cigarettes and 

loose or pipe 
tobacco; 

• cigars;  

• bidis; and 

• nasal snuff. 

A typical cigarette 
pack must be 
labelled so that:  
•  the warning 

message and 
graphic covers 
at least 30% of 
the front face of 
the pack; 

• the warning 
message, 
graphic and 
explanatory 
statement 
covers 90% of 
the back of the 
pack; and 

• the information 
message 

Standards) (Tobacco) 
Regulations 2004 (Cth). 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

covers the 
whole of 1 side 
of the pack. 

Loose or pipe 
tobacco in a pouch 
must be labelled so 
that:  
• the warning 

message and 
graphic covers 
at least 30% of 
the front face of 
the pack; 

• the warning 
message, 
graphic and 
explanatory 
statement 
covers 50% of 
the back of the 
pack; and 

• the information 
message is 
printed within a 
rectangle 
measuring 
80mm by 
25mmm. 

Back of package:  
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Cigars in a 
package with a 
hinged lid must be 
labelled so that:  
• the warning 

message and 
graphic covers 
at least 25% of 
the front face of 
the pack; and 

• the warning 
message, 
graphic and 
explanatory 
statement 
covers 33% of 
the back of the 
pack. 

Each warning must 
be printed in 
rotation so that 
each message 
appears as nearly 
as possible an 
equal number of 
times throughout a 
two year period for 
each brand of 
tobacco. 

Back of package continued:  
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

2012 Plain packaging of 
tobacco products 
and associated 
GHWs – fifth 
generation health 
warnings. 
 

Cth • Tobacco Plain 
Packaging Act 2011 
(Cth) 

1 October 2012 (manufacturing 
restrictions ) 
1 December 2012 (sale 
restrictions) 

Front of package:  
 

 
 
 
 

Cth • Tobacco Plain 
Packaging Regulations 
2011 (Cth) 

1 October 2012 

Cth • Competition and 
Consumer (Tobacco) 
Information Standard 
2011 (Cth) 

1 January 2012 

Cth • Tobacco Plain 
Packaging Amendment 
Regulations 2012 (Cth) 

1 October 2012 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Back of package: 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Back of package (continued): 
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Year Effect of 
legislation 

Jurisdiction Legislation Effective date (mandatory 
implementation date for 

manufacturers)  

Warning  

Back of package (continued): 
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ANNEX 4 

UK TIMELINE OF WARNINGS 
 

Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers)  

Warnings 

1971-
1994 

Voluntary Agreements: There were several government-tobacco industry agreements regarding voluntary text warnings on cigarette packages, 
including:  

(i) 1971 (requiring "Warning by HM Government: Cigarettes Can Damage Your Health" on the side of the packet); 
(ii) 1972 (addition of 'health hints' such as "if you do smoke, leave a long stub"); 
(iii) 1977 (strengthened range of health warnings on the side of cigarette packages); 
(iv) 1980 (introduction of four new health warnings taking up more space on the side of cigarette packages); 
(v) 1982 (modification of health warnings and discontinuance of the rotation system of warnings); 
(vi) 1986 (introduction of six new health warnings including "smoking can cause fatal diseases"); and 
(vii) 1994 (increase in the size of health warnings).  

1991-
2001 

First generation of mandatory 
warnings on cigarette packages.  
Regulation implementing EU Directive 
which required:  
• a general text warning stating 

"Tobacco seriously damages 
health"; and  

• an additional text warning from a 
list of six.  

 
General Warning  
General warning to be printed in a 
conspicuous place, on a contrasting 

Tobacco 
Products 
Labelling 
(Safety) 
Regulations 
1991  

1 January 1991 Additional Warnings:  
• "Smoking causes cancer" 
• "Smoking causes heart disease" 
• "Smoking causes fatal diseases" 
• "Smoking kills" 
• "Smoking when pregnant harms your baby" 
• "Protect children: don't make them breathe your smoke" 
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Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers)  

Warnings 

background, and in a way to be easily 
visible, legible, and indelible (and not 
to be obscured). General warning to 
take up at least 6% of the most visible 
surface. 
 
Additional Warning 
Additional warning to take up at least 
6% of the back face of the package on 
a contrasting background. Each of the 
additional warnings to appear on an 
equal number of packets produced.  
    

2001-
2016 

Second generation of mandatory 
warnings on cigarette packages.  
Regulation implementing EU Directive 
which required:  

• a general text warning stating 
either "Smoking kills" or 
"Smoking seriously harms you 
and others around you"; and  

• an additional text warning from 
a list of fourteen. 

   
 
 
 

Tobacco 
Products 
(Manufacture, 
Presentation 
and Sale) 
(Safety) 
Regulations 
2002 

31 December 
2002 

Additional Warnings: 
• "Smokers die younger" 
• "Smoking clogs the arteries and causes heart attacks 

and strokes" 
• "Smoking causes fatal lung cancer" 
• "Smoking when pregnant harms your baby" 
• "Protect children: don’t make them breathe your smoke" 
• "Your doctor or your pharmacist can help you stop 

smoking" 
• "Smoking is highly addictive, don’t start" 
• "Stopping smoking reduces the risk of fatal heart and 

lung diseases" 
• "Smoking can cause a slow and painful death" 
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Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers)  

Warnings 

General Warning  
The warning must be on the most 
visible surface and take up at least 
30% of the surface area.  
 
Additional Warning  
The additional warning must be on the 
other most visible surface and take up 
40% of the surface area.  
 
Both the warning and the additional 
warning are required to be rotated in 
line with percentage proportions of 
total production.  

• "Get help to stop smoking: ring 0800 169 0 169" 
• "Smoking may reduce the blood flow and causes 

impotence" 
• "Smoking causes ageing of the skin" 
• "Smoking can damage the sperm and decreases fertility" 
• "Smoke contains benzene, nitrosamines, formaldehyde 

and hydrogen cyanide" 
 

2008-
2016 

Third generation of mandatory 
warnings on cigarette packages.  
Regulation amending the 2002 
Regulations and implementing EU 
Directive which required combined text 
and graphic warnings to be introduced 
on the back of cigarette packs. 
The General Warning as required 
pursuant to the 2002 Regulations (see 
above) remains, however these 2007 
Regulations introduced fourteen new 
combined text and graphic warnings to 
be placed on the rear of cigarette 
packages.  

Tobacco 
Products 
(Manufacture, 
Presentation 
and Sale) 
(Safety) 
(Amendment) 
Regulations 
2007 

1st October 2008 Combined text and picture warnings (bottom right being an 
alternative for the retail travel sector):  
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Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers)  

Warnings 

The size of the General Warning 
remained at 30% of the most visible 
surface area and the size of the 
Additional Warning remained at 40% 
of the other most visible surface area.  
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2016 – 
Present  

Fourth generation of mandatory 
warnings on cigarette packages. 
Implementation of the EU Tobacco 
Products Directive. 
A cigarette pack must contain: 

• a combined text and picture 
warning from one of the sets; 

• the statement "Get help to 
stop smoking at 
www.nhs.uk/quit" (usually in a 
yellow rectangle along the 
bottom of a combined 
warning);  

• an information message 
stating "Tobacco smoke 
contains over 70 substances 
known to cause cancer"; and  

• a general health warning 
stating "Smoking kills – quit 
now".   

 
Combination Warnings  
A combined warning must appear on 
both the front and back of the cigarette 
pack; covering 65% of the surface 
area; appearing at the top edge of the 
surface concerned; and be positioned 
in the same direction as any other 
information on the surface. 
Each combination warning set rotates 
every three years for a production year 
(20th May – 19th May).  
 

UK Tobacco 
and Related 
Products 
Regulations 
2016 

20 May 2016 Set 1 (production year 2016-17 and every third production year 
thereafter):
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Information and General Health 
Warnings 
The information message and general 
health warning must appear on the 
sides of the cigarette pack and cover 
50% of the surface area.     

Set 2 (production year 2017-18 and every third production year 
thereafter): 
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Set 3 (production year 2018-19 and every third production year 
thereafter):
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Year Effect of Legislation  Legislation Effective Date 
(mandatory 

implementation 
date for 

manufacturers)  

Warnings 

2016 – 
Present  

Plain Packaging 
Regulation requiring that cigarette 
packages (now required to be of a 
minimum of 20 cigarettes) are 
supplied in a container with the color 
of:  

• the external package being 
Pantone 448 C with a matt 
finish (ie: a dark green); and  

• the internal package being 
Pantone 448 C with a matt 
finish or white.  

Such color requirements are subject to 
including the warnings required by the 
UK Tobacco and Related Products 
Regulations 2016, detailed above.  
A brand name can be included 
provided: the brand names is parallel 
to, and no closer than 38mm from, the 
end where the cigarette can be lit; 
contains no non-alphabetic, numeric, 
or ampersand symbol(s); is in the 
format of eg: 'Brand' or 'brand'; is in 
Helvetica style and black; in a regular 
type face; and is no more than 8 point 
size type.   
 

Standardised 
Packaging of 
Tobacco 
Products 
Regulations 
2015  

20 May 2016 
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1. INTRODUCTION 

On Friday, August 16, 2019, the U.S. Food and Drug Administration ("FDA" or the "Agency") 
issued a proposed rule to establish new combined textual and graphic health warnings for cigarette 
packages and advertising (the "Proposed Rule"). The stated purpose of these warnings is: "to 
promote greater public understanding of the negative health consequences of cigarette smoking."1

The FDA suggests that its proposed graphic health warnings are necessary and justified, because, 
inter alia:

 The current Surgeon General's warnings required on cigarette packages and advertising 
are inadequate and fail to convey relevant information in an effective way; 

 Having warning statements focused on less-known health consequences of smoking 
accompanied by photorealistic images would promote greater public understanding of the 
risks associated with cigarette smoking; 

 The proposed new warnings will advance the Government's interest in promoting greater 
public understanding of the negative health consequences of cigarette smoking; and 

 Graphic health warnings can increase understanding of smoking-related harms amongst 
diverse populations and settings, and are likely to help reduce disparities among 
disadvantaged socio-economic groups. 

I have been asked by RAI Services Company ("RAIS") to consider whether the FDA is justified 
in implementing graphic health warnings to meet its informational objectives given available 
alternatives to graphic health warnings, including the further deployment and extension of the 
FDA’s existing anti-smoking social marketing campaigns. 

In considering this, I: 

1. review examples of the FDA's (and public policy organizations’) current anti-smoking 
social marketing campaigns; and 

2. address whether the FDA could achieve its informational objectives identified in the 
Proposed Rule by further deploying and extending its existing social marketing 
campaigns. 

I conclude that insofar as the FDA wants to provide more information about the health 
consequences of smoking, the FDA has at its disposal a number of social marketing tools that 
would allow the FDA to achieve its informational objectives without needing to mandate graphic 
health warnings. 

A key strength of social marketing campaigns is their ability to target different specific segments 
using dynamic, real-time executional elements as compared to the static nature of graphic health 
warnings. Basic marketing teaches that a one-size-fits-all message, such as the FDA's proposed 
graphic health warnings, aired across the spectrum from a multicultural adolescent of 15 years old 
to a white male, aged 55, is simply less effective than messages targeted at specific demographic 

1 FDA Proposed Rule (2019), Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, 
Docket No. FDA-2019-N-3065.
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and lifestyle segments (e.g., LGBTQ youth). Content, executional format, and media channels 
should differ between these segments for maximum effectiveness. The FDA and other agencies 
recognize this, as is evident from the multiple campaigns the FDA alone executes which the FDA 
has found to have been successful in communicating the negative consequences of smoking to 
targeted audiences in a cost-effective manner. 

2. QUALIFICATIONS 

I am the C. Knox Massey Distinguished Professor of Marketing at the Kenan-Flagler Business 
School, University of North Carolina at Chapel Hill. I am Co-Founder and Executive Director of 
AiMark, a non-profit foundation, bringing together the academic world, consumer packaged goods 
(CPG) companies, and leading market research agencies with the mission to be the leader in CPG 
consumer and market knowledge. I am a member of the Spinoza Committee (consisting of 12 top 
scientists across all fields of science), tasked to award up to four Spinoza Prizes (nicknamed the 
Dutch Nobel Prize) of €2.5 million each to scientists working in the Netherlands. 

I received my BSc (magna cum laude), MSc (summa cum laude), and PhD (summa cum laude) 
from Wageningen University (the Netherlands), which is the world’s leading agricultural 
university according to a recent ranking.2 I have taught either as a full-time faculty member or as 
a visitor at the University of North Carolina at Chapel Hill (U.S.), Tilburg University 
(Netherlands), Catholic University of Leuven (Belgium), Wageningen University (Netherlands), 
University of Michigan (U.S.), IESE (Spain), Aston University (U.K.), University of Cape Town 
(South Africa), Murcia University (Spain), and the University of Innsbruck (Austria). I have 
chaired eight food industry conferences and presented at over 100 conferences and executive 
seminars in Western Europe, Eastern Europe, the U.S., Canada, Mexico, Singapore, China, India, 
South Korea, Australia, and South Africa on marketing strategy, branding, private labels, global 
marketing, consumer behavior, and retailing. 

I specialize in the fields of branding, consumer behavior, global marketing, and market research 
methods. I have written or edited three books on food consumer behavior (Agricultural Marketing 
and Consumer Behaviour in a Changing World; De Europese Consument van Voedingsmiddelen 
in de Jaren 90 [The European Consumer of Foods in the 1990s]; and Product Quality: An 
Investigation into the Concept and How It Is Perceived by Consumers). I have also published on 
food consumer behavior in Journal of Agricultural Economics, European Review of Agricultural 
Economics, Journal of Food Quality Netherlands Journal of Agricultural Science, Journal of 
International Food and Agribusiness Marketing, Journal of Marketing Research, Marketing 
Science, Psychology & Marketing, Journal of Retailing, and International Journal of Marketing 
Research, as well as six book chapters. My research on food consumer behavior has been 
supported by grants totaling over $2.5 million from the European Commission, Netherlands 
National Science Foundation, Dutch Commodity Board for Livestock and Meat, Dutch 
Association of Meat Resellers, and the Netherlands Ministry of Agriculture and Fisheries. 

I have also written three books on branding and private labels: Private Label Strategy: How to 
Meet the Store Brand Challenge, Global Brand Strategy: World-Wise Marketing in the Age of

2 https://en.wikipedia.org/wiki/Wageningen University and Research#International Rankings
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Branding, and Retail Disruptors: The Spectacular Rise and Impact of the Hard Discounters. I 
have also written numerous articles on these topics including articles in Harvard Business 
Review, Journal of Marketing, Journal of Consumer Research, Journal of International Business 
Studies, Journal of Marketing Research, Marketing Science, Journal of International Marketing, 
and International Journal of Marketing Research.

My work has received over 46,000 citations, with a Hirsch index of 77.3 In 2004, I received the 
Elsevier Science-SMA Distinguished Marketing Scholar lifetime award for “exceptional scholarly 
achievements to the profession,” given by the U.S. Society for Marketing Advances. In 2005, I 
received the Dr. Hendrik Muller lifetime prize for Behavioral and Social Sciences, which is 
awarded bi-annually by the Royal Netherlands Academy of Arts and Sciences to a scholar who 
has made “exceptional achievements in the area of the behavioral and social sciences.” It was the 
first time the prize has been awarded to a researcher in any area of business administration. In 
2010, I received an Honorary Doctorate from Aarhus University (Denmark) for contributions to 
marketing science. In 2013, the European Marketing Academy gave me the Distinguished 
Marketing Scholar Award, EMAC’s highest honor. In 2015, I received the Gilbert A. Churchill 
Award, for lifetime achievement in marketing research, awarded by the American Marketing 
Association Marketing Research SIG. In 2018, I received the Significant Contributions to Global 
Marketing Award, for lifetime achievement in global marketing, awarded by the American 
Marketing Association Global Marketing SIG. 

Since 1995, I have served on the Editorial Board of Food Quality and Preference, one of the 
leading journals in the area of food consumption behavior. I also currently serve as an Associate 
Editor of the Journal of Marketing and the Journal of Marketing Research. I serve on the Editorial 
Board of the Journal of the Academy of Marketing Science, Journal of International Marketing, and 
Marketing Science. I previously have served as Editor-in-Chief of the International Journal of 
Research in Marketing. I am a member of the Advisory Board of Journal of Marketing. I have been 
Vice-President Publications of the European Marketing Academy. 

In addition to my academic experience, I have consulted with large branded-goods companies, 
including Procter & Gamble, Unilever, Mars, Reckitt-Benckiser, General Mills, Johnson & 
Johnson, Zurich, Nutreco, Sara Lee, Bristol-Myers Squibb, and Bunge on branding, strategy, and 
innovation. I have also worked with industry organizations (Dutch Commodity Board for 
Livestock and Meat, Dutch Association of Meat Resellers, Dutch Horticultural Organization) and 
I have advised the Netherlands Government on issues related to food strategy, branding, and food 
consumer behavior. 

My Curriculum Vita is attached to this report as an Appendix. 

3 The Hirsch index or h-index is defined as the maximum value of h such that the given author/journal has published h 
papers that have each been cited at least h times. The difficulty of achieving a higher Hirsch index increases 
exponentially.
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3. THE FDA HAS FOUND THAT ANTI-SMOKING, EDUCATION-BASED SOCIAL 
MARKETING CAMPAIGNS ARE EFFECTIVE 

3.1. Introduction 

Social marketing campaigns refer to public service messages transmitted over a range of 
communication platforms to reach a target segment. In the context of tobacco control, a key goal 
of anti-smoking social marketing campaigns is to provide information about the negative 
consequences of tobacco. The FDA has found that social marketing campaigns can be particularly 
effective because they are dynamic tools that can, inter alia, target specific segments of the 
market and tailor content so that messaging is more effective.4 In contrast, basic marketing 
teaches that a one-size-fits-all message, such as would be the case with the FDA’s proposed 
graphic health warnings, is simply less effective from an informational perspective than messages 
targeted at specific demographic and lifestyle segments (e.g., youth or LGBTQ). 

In this chapter, I provide a review of important recent U.S.-based anti-smoking social marketing 
campaigns that have been implemented by the FDA and other entities. I base my review on 
publicly available FDA/other entity evaluation reports that were commissioned to assess the 
success (or lack thereof) of anti-smoking social marketing campaigns. I report on the following 
six major anti-tobacco social marketing campaigns that are still running: 

 Truth Initiative’s truth® campaign (2000–present) 
 Centers for Disease Control and Prevention (“CDC”) Tips From Former Smokers (2012– 

present) 
 FDA’s The Real Cost campaign (2014–present) 
 FDA’s Fresh Empire campaign (2015–present) 
 FDA’s This Free Life campaign (2016–present) 
 FDA’s Every Try Counts campaign (2017–present) 

After discussing these current campaigns (section 3.2), I review and synthesize the literature on 
two important issues: (1) the effectiveness of anti-smoking campaigns in targeting the youth 
segment (< 18 years), which is of particular concern to public-health officials (section 3.3); and 
(2) the assessment of the economic outcomes of anti-smoking social marketing campaigns—an 
important consideration when the campaign is paid for by the tax payer (section 3.4). I provide 
my conclusions in section 3.5. 

4 Other agencies have likewise concluded that social marketing campaigns are an effective way to educate the public. 
For example, the National Highway Traffic Safety Administration (NHTSA) has run a “Click It or Ticket” campaign 
designed to increase the number of people who wear seat belts, and the Office of National Drug Control Policy has 
run a National Youth Anti-Drug Media Campaign designed to reduce drug use. This report does not attempt to 
summarize all such campaigns.
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3.2. Review of important recent U.S.-based anti-smoking social marketing campaigns 

A. Truth Initiative’s truth Campaign (2000–present) 

Background and description of the campaign 
The truth® campaign is the oldest national tobacco counter-marketing campaign targeting 
youth smoking prevention and education. It is conducted by Truth Initiative (formerly known as 
American Legacy Foundation), a nonprofit public health organization.5 The primary target 
segment for truth® is adolescents aged 12–17 years who are likely to experiment with smoking. 

In 2014, Truth Initiative relaunched truth® with the “FinishIt” campaign, focused on a slightly older 
target audience of youth and young adults, aged 15–21. The new campaign theme is: “be the 
generation that ends smoking,” with research among the target youth segment revealing that 
“today’s teens are less interested in protesting against the tobacco industry, and more interested in 
driving positive collective action, being the generation that ends smoking for good.”6 Campaign 
advertisements and alternative truth-related content are delivered on television channels and in TV 
shows popular among the target audience, including MTV and Comedy Central, and online through 
banner ads, online video ads, homepage takeovers, paid promotions on social media sites, branded 
social media sites (#FinishIt), and a branded campaign website. The campaign is delivered to 210 
U.S. media markets through TV commercials, websites, radio ads, and social media.7

The new FinishIt campaign is innovative in another aspect. It explicitly adopts a branding 
strategy, promoting truth® as a brand in its own right. Only recently have campaigns that promote 
health-related behaviors adopted branding, a well-established marketing strategy proven to 
enhance communication efforts. Health promotion campaigns apply traditional branding 
principles to promote some type of health behavior as a “product” in exchange for consumer 
health and wellbeing. The desired behavior is not a purchase decision, rather it is a voluntary, 
health-promoting behavior that the consumer is asked to initiate or maintain. The associations that 
consumers make with public health brands can help expedite the communication of branded 
health messages and engagement in healthy behaviors or lifestyles. For health behavior 
campaigns, branding can establish long-term value, enabling brand affinity to build with the target 
audience so that they ultimately adopt and sustain healthy behaviors.8

Results 
The Truth Campaign has effectively used social marketing to communicate with the intended 
recipients.9 For example, one study by Farrelly et al. (2002) found that 10 months into the 
campaign, awareness of specific campaign advertisements among 12- to 17-year-olds was 75% 

5 Funding for the American Legacy Foundation and the truth® campaign came from the 1998 Master Settlement 
Agreement between the tobacco industry, 46 states, and five U.S. territories.
6 Lee, N.R. and P. Kotler (2020), Social Marketing: Behavior Change for the Social Good, Los Angeles, CA: Sage, 
6th edition, p. 400.
7 Vallone, D. et al. (2017), “The Effect of Branding to Promote Healthy Behavior: Reducing Tobacco Use among 
Youth and Young Adults,” International Journal of Environmental Research and Public Health, 14, 1517; 
doi:10.3390/ijerph14121517.
8 This paragraph is taken from Vallone et al. (2017), op. cit., pp. 1–2.
9 https://truthinitiative.org/who-we-are/our-mission
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for “truth.”10 They also reported that exposure to the campaign was associated with significant 
increase in the odds of agreeing with empowerment and action statements “I want to be involved 
in efforts to get rid of smoking” (35% increase in the odds to agree with this statement), “Taking a 
stand against smoking is important to me” (+163%), “Not smoking is a way to express 
independence” (+46%) and with a significant increase in disagreeing with “Smoking makes people 
your age look cool or fit in” (+52%). The authors conclude: “In summary, our findings suggest that 
an aggressive national tobacco countermarketing campaign can have a dramatic influence within 
a short period of time on attitudes toward tobacco and the tobacco industry.”11

Another study by Farrally et al. (2009) analyzed data obtained from a nationally representative 
cohort of 8,904 adolescents 12–17 years for the period 2000–2004.12 They found that “The 
current study strengthens the available evidence for antismoking campaigns as a viable strategy 
for preventing youth smoking.”13

Before the relaunch in 2014, truth’s primary target segment was adolescents, aged 12–17 years. 
However, Richardson et al. (2010) were interested whether the campaign had beneficial spillover 
effects for a secondary target segment, viz. young adults aged 18–24 years old. 14 These authors 
found that a majority of young adults were aware of the truth campaign, and that campaign 
awareness was associated with multiple anti-smoking attitudes. 

Vallone et al. (2018) provided evidence on the impact of the new truth campaign, FinishIt, 
launched in 2014. These authors report that truth ad awareness is significantly associated with 
increases in targeted anti-tobacco attitudes.15

The effectiveness of truth®’s innovative approach to market the campaign as a brand to promote 
health behaviors was examined in Vallone et al. (2017).16 They measure the “equity” of truth.17 The 
authors found that: “Branding can help make healthy behaviors more personally compelling and 
culturally relevant for a target audience. Comprehensive studies of audience preferences and 
culture helps to create compelling brands that reflect the passion points of the intended audience, 
and which are tied to timely and culturally relevant trends. In the last decade, tobacco use patterns 
have changed, the communications landscape has significantly shifted, and a new generation of 
youths and young adults espouse different attitudes, beliefs and behaviors. Branding strategies,

10 Farrally, M.C. et al. (2002), “Getting to the Truth: Evaluating National Tobacco Countermarketing Campaigns,” 
American Journal of Public Health, 92, pp. 901–907.
11 Farrally et al. (2002), op. cit., p. 906.
12 Farrally et al. (2002), op. cit.
13 Farrally, M.C. et al. (2009), “The Influence of the National truth® Campaign on Smoking Initiation,” American 
Journal of Preventive Medicine, 36 (5), pp. 379-384; Quote taken from p. 379.
14 Richardson, A.K. et al. (2010), “Evidence for truth®: The Young Adult Response to a Youth-Focused Anti-
Smoking Media Campaign,” American Journal of Preventive Medicine, 39 (6), pp. 500-506.
15 Vallone, D. et al., (2018), “Evidence of the Impact of the truth FinishIt Campaign,” Nicotine & Tobacco Research, 
220 (5), pp. 543–551.
16 Vallone et al. (2017), op. cit.
17 Formally, brand equity refers to the differential effect of brand knowledge on consumer response to the marketing 
of the brand. Brand-equity measures typically include a set of positive and negative brand attributes that are linked to 
a brand name and symbol. In the Vallone et al. (2017) study, brand equity was measured on four theory-derived 
dimensions of brand loyalty, leadership/popularity, brand personality, and brand awareness. See also Keller, K.L. 
(2002), Branding and Brand Equity, Cambridge, MA: MSI.
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like those used by truth, must evolve to stay relevant with a target audience. Findings from this 
study highlight the need for health-related messages to be culturally relevant, particularly those 
focused on shaping the health behaviors of youth and young adults.”18

Holtgrave et al. (2009) examined the cost effectiveness of truth’s social marketing campaign for 
the period 2000-2002.19 Total expenditure during 2000–2002 to develop, deliver and evaluate the 
truth campaign totaled just over $324 million. The authors estimated that the campaign recouped 
its costs, concluding that: “This study suggests that the truth campaign not only markedly 
improved the public’s health but did so in an economically efficient manner.” 

B. CDC’s Tips From Former Smokers (2012–present)

Background and description of the campaign 
Since 2012, the CDC has annually implemented a federally funded, national mass media tobacco 
education campaign—Tips From Former Smokers (“Tips”)—using TV, websites, radio, 
magazines, and social media. Tips consists of antismoking advertisements that feature former 
cigarette smokers discussing their personal stories of living with serious long-term health 
consequences from smoking and secondhand smoke exposure. The primary target segment is 
smokers aged 18–54 years. The secondary target segment is family members, health care 
providers, and faith communities who can help reach smokers. Tips’ campaign goals include, 
among other things, building public awareness of the immediate health damage caused by 
smoking and exposure to secondhand smoke.20

Results 
In an article funded by the CDC, McAfee et al. (2013) evaluated the initial, 2012 Tips campaign 
that lasted from March 19 through June 10, 2012.21 Ad recall was 78% among smokers and 74% 
among nonsmokers. 

Neff et al. (2016) conducted an analysis of the 2014 Tips campaign. The results confirmed the 
effectiveness of Tips reported by McAfee et al. (2013) for another campaign year. Seventy-nine 
percent of smokers recalled having seen at least one TV advertisement from the 2014 campaign. 

C. FDA’s The Real Cost Campaign (2014–present)

Background and description of the campaign 
Since 2014, the FDA has run The Real Cost campaign. Real Cost is focused on youth between 12 
and 17 years of age who are at higher risk of becoming smokers, like those who have already tried 
cigarettes or who are likely to experiment. Real Cost messages have appeared on national TV, 

18 Vallone et al. (2017), op. cit., p. 8.
19 Holtgrave, D.R. et al. (2009), “Cost–Utility Analysis of the National truth® Campaign to Prevent Youth 
Smoking,” American Journal of Preventive Medicine, 35 (5), pp. 385–388.
20 Prochaska, J.J. (2019), “The 2016 Tips From Former Smokers® Campaign: Associations With Quit Intentions and 
Quit Attempts Among Smokers With and Without Mental Health Conditions,” Nicotine & Tobacco Research, 21 (5), 
pp. 576–583. Description of “Tips” taken from this article, p. 577. Tips receives its funding through from the 2010 
Affordable Care Act.
21 McAfee, T. et al. (2013), “Effect of the First Federally Funded US Antismoking National Media Campaign,” The 
Lancet, 382 (9909), pp. 2003-2011.
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radio, the Internet, and out-of-home displays, as well as in magazines and movie theaters. The 
central theme of the campaign is: “Every cigarette costs you something.” The campaign focused on 
two facets of smoking: loss of control due to addiction and the cosmetic effects of smoking. The 
resulting ads focused on teens missing time with friends because they needed to smoke and 
demonstrated how smoking can affect one’s skin or teeth. The FDA works on this campaign with 
Foote, Cone & Belding, which is one of the largest global advertising agency networks. From 2014 
to 2016, the campaign focused on anti-smoking initiatives. In 2016, the campaign was expanded to 
combat chewing tobacco, and in 2018, it was further expanded to e-cigarette prevention.22

Results 
Duke et al. (2015) conducted a nationally representative longitudinal study among U.S. youth to 
examine campaign awareness levels and evaluate the effect of The Real Cost on smoking-related 
beliefs and behaviors and found that over 90% of the campaign’s target audience (susceptible 
nonsmokers and experimenters) were aware of at least one advertisement 6 to 8 months after 
campaign launch. Most surveyed youth considered advertisements to be effective based on 
assessments of perceived effectiveness.23

A second study by Duke et al. (2018) focused on changes in campaign-targeted beliefs, 14 months 
after the start of the campaign. The authors found that agreement with the eight campaign-
targeted beliefs increased 11.5% from baseline measurement, and campaign exposure was 
associated with increased odds of agreeing with campaign-targeted beliefs. The authors 
concluded: “A sustained national tobacco public education campaign can change population-
level perceptions of tobacco-related harms among youth.”24

Just four days after FDA’s proposed graphic health warning ruling was published, acting FDA 
Commissioner Ned Sharpless commented that “[s]ince ‘The Real Cost’ launched in 2014, it has 
reached up to 95% of its target U.S. youth audience aged 12–17 with thousands of messages 
through TV, digital, social, outdoor and radio programs. More than 21.9 million youth have spent 
time on TheRealCost.gov since its launch in 2014 and 31.6 million youth have engaged with the 
FDA on social media.” Moreover, he commented that the Real Cost Campaign was successful in 
communicating with the more than 10 million at-risk teens in the U.S. about the harmful effects 
of cigarette smoking, saving $180 for every dollar of the nearly $250 million invested in the 
campaign. And he asserted that “our award-winning campaign has prevented up to 587,000 youth 
nationwide from initiating smoking.”25

22 https://www.mmm-online.com/home/channel/campaigns/study-fda-anti-tobacco-campaign-prevented-350000-
teens-from-smoking/. 
23 Duke, J.C. (2015), “ Youth’s Awareness of and Reactions to The Real Cost National Tobacco Public Education 
Campaign,” PloS One, December 17, 10(12), pp. 1–12.
24 Duke, J.C. (2018), “Effect of a National Tobacco Public Education Campaign on Youth’s Risk Perceptions and 
Beliefs About Smoking,” American Journal of Health Promotion, 32 (5), pp. 1248–1256
25 https://www.morningstar.com/news/pr-newswire/20190820ph46901/statement-from-acting-fda-commissioner-
ned-sharpless-md-on-new-results-demonstrating-continued-success-of-the-agencys-youth-smoking-prevention-
efforts-and-significant-public-health-cost-savings. 

9 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 197 of 443 PageID #:  610



D. FDA’s Fresh Empire (2015–present) 

Background and description of the campaign26

The Fresh Empire campaign seeks to prevent and reduce tobacco use among at-risk multicultural 
adolescents aged 12–17 who identify with hip-hop culture, specifically African American, 
Hispanic, and Asian American/Pacific Islander youth. The target audience was developed using a 
segmentation approach that focuses on youth who share the same core ideals, have similar life 
experiences and common interests, and are at higher risk for tobacco use. 

The campaign’s key message is “Keep it Fresh: Live Tobacco Free.” Fresh Empire encourages 
hip-hop youth to reach their goals of being successful, attractive, and in control through a tagline 
emphasizing that living tobacco-free will help them achieve their idealized self-image. Messages 
aim to: 

 Position tobacco addiction as an obstacle preventing youth from being fully in control 
of their life. 

 Communicate that the mix of chemicals found in cigarettes can cause negative, long-
term health consequences as well as cause immediate damage. 

 Address how the negative health consequences of smoking cigarettes can affect 
youth and those around them. 

The campaign associates living tobacco-free with desirable hip-hop lifestyles through a variety of 
interactive marketing tactics including the use of traditional paid media, engagement through 
multiple digital platforms, and outreach at the local level. The campaign utilizes TV, radio, and 
print advertising; print and digital communications, including social media, and live events. 

Results 
Fresh Empire messages have won a series of awards, including:

 Hermes Awards27

o 2018 Platinum: Event Marketing category 
o 2018 Gold: Website Overall – Government category 
o 2018 Honorable Mention: Game or Contest category 

 Telly Awards28

o 2018 Bronze: “Motivational for Online” category for the Keep It Moving 
Forward The Scale series 

o 2018 Bronze: “Campaign: Social Responsibility for Branded Content” 
category for The New Wave series 

o 2017 Silver: “Motivational” category for Video/Shows/Segments 
o 2017 Bronze: “Public Interest & Awareness Promotional Pieces” category 

26 Taken from https://www.fda.gov/tobacco-products/public-health-education-campaigns/fresh-empire-campaign. 
27 The Hermes Awards are an international competition for creative professionals involved in the concept, writing 
and design of traditional materials, marketing and communication programs, and emerging technologies. 
https://hermesawards.com/
28 The Telly Awards honor the finest film and video productions, groundbreaking web commercials, videos and films, 
and outstanding local, regional, and cable TV commercials and programs from around the world. The Telly Awards 
recognize winners with Silver and Bronze awards. https://www.icf.com/news/2016/09/won-16-telly-awards.
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 2017 Association of National Advertisers (ANA), Winner, Multicultural 
Excellence Awards, Experiential category

 Shorty Social Good Awards29

o 2017 finalist in the Instagram category 
o 2016 finalist in the Public Health category 

These Awards show that Fresh Empire’s social marketing messages are well designed, creative, 
and impactful. The FDA has set up a longitudinal evaluation study to assess the efficacy of the 
campaign but the results of that study are not yet available.30

E. FDA’s This Free Life (2016–present) 

Background and description of the campaign31

In 2016, the FDA initiated the This Free Life campaign, which is aimed at preventing and reducing 
tobacco use among lesbian, gay, bisexual, and transgender (LGBT) young adults (18–24 years). 
This group is nearly twice as likely to use tobacco as other young adults. The campaign seeks to 
reach the target segment through multiple channels including social media and LGBT-specific 
digital sites, streaming radio, LGBT print media, branded promotions at LGBT events and social 
venues, and signage at bus stops in areas where LGBT young adults are likely to socialize. 

This Free Life is designed to appeal to the shared values, similar life experiences, and common 
interests of LGBT young adults. The essence of the campaign is expressed through its tagline: 
“Freedom to Be, Tobacco-Free.” Key messages focus on:

 The negative health consequences and addiction risks of tobacco use; 
 The dangerous mix of chemicals found in cigarette smoke; and 
 How tobacco use negatively affects aspects of life that are very important to 

LGBT young adults while a tobacco-free lifestyle aligns with LGBT ideals. 

Results 
This Free Life has already won a series awards:

 Hermes Awards 
o 2018 Platinum: Social Marketing Campaign category 
o 2018 Platinum: Social Video category 
o 2018 Platinum: YouTube Video category 

 Telly Awards 
o 2018 Gold: “Public Interest & Awareness for Online” category for the Tip the Scale 

series 

29 The Shorty Social Goods Awards is an awards program created to raise global awareness around the positive impact 
brands, agencies, and nonprofits can have on society. https://shortyawards.com/socialgood.
30 https://www.fda.gov/consumers/consumer-updates/fdas-smoking-prevention-campaigns-reaching-teens-where-
they-live.
31 Taken from https://www.fda.gov/tobacco-products/public-health-education-campaigns/free-life-campaign. 
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o 2018 Bronze: “Lighting for Branded Content” category for the Tip the Scale series 
o 2018 Bronze: “Public Service and Activism for Social Video” category for 

The Flawless Experiment 
o 2017 Bronze: Cultural category for Video/Shows/Segments 

 Ad Pop Awards 2017 
o Gold: Non-Profit category for print ads 

 Shorty Social Good Awards 
o 2017 Finalist: Tumblr category 

 Association of National Advertisers (ANA) 
o 2017 Winner: Multicultural Excellence Award LGBT category 
o 2016 Grand Prize: Multicultural Excellence Award 

These Awards show that This Free Life social marketing messages are well designed, creative, 
and impactful. FDA has tasked Center for Tobacco Products (CTP) with evaluating the 
effectiveness of the campaign. Results of that study are not yet available.32

F. FDA’s Every Try Counts (2018–present) 

Background and description of the campaign 
In 2017, the FDA launched the Every Try Counts campaign. The goals of this campaign are to 
change attitudes and beliefs about what it means to quit smoking, increase motivation to try 
quitting again, and encourage smokers to ‘practice the quit,’ as each attempt makes them more 
likely to succeed. The target segment is adult smokers, aged 25–54 years. In terms of 
advertisement placement, it focuses on gas stations or convenience stores—retail locations that 
typically feature cigarette advertisements. 

Results 
The FDA plans to carry out a longitudinal multi-year study to evaluate the effectiveness of the 
campaign. Results of that study are not yet available.33

3.3. Synthesis of Research on Anti-Smoking Social Marketing Campaigns Targeting Youth 

The campaigns discussed above demonstrate how social marketing has been effectively employed 
by the FDA and other public health entities to target particular segments of the population. 
Adolescents are the primary target segment for three of the major national social marketing 
campaigns discussed above, viz., Truth Initiative’s truth® campaign, and the FDA’s The Real Cost 
and Fresh Empire campaigns. Other campaigns have effectively targeted other demographics, as 

32 https://www.fda.gov/tobacco-products/research/research-and-evaluation-survey-public-education-campaign-
tobacco-among-lgbt-respect-lgbt.
33 https://www.fda.gov/consumers/consumer-updates/fdas-smoking-prevention-campaigns-reaching-teens-where-
they-live.
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discussed above (This Free Life targeting LGBT young adults, Tips and Every Try Counts targeting 
(young) adult smokers). Allen et al. (2015), reviewed 34 studies, and concluded, inter alia, that:34

 Strong evidence supports the use of mass media campaigns to educate youth and increase 
risk awareness.35

 Anti-tobacco media campaigns can be effective across racial/ethnic populations, although 
the size of the campaign effect may differ by race/ethnicity.36

 Message execution matters: Youth are more likely to recall and think about advertising 
provided in media that is relevant to them, and when message executions include personal 
testimonials; a surprising narrative; sound, and editing.37

3.4. Synthesis of Research on Economic Outcomes of Anti-Smoking Social Marketing 
Campaigns 

Given the costs associated with developing and executing large-scale social marketing campaigns, 
it is important to establish whether the public health benefits of such campaigns are sufficient to 
justify these expenditures. Peer-reviewed economic analysis of truth, Tips, and The Real Cost 
campaigns have concluded that the economic outcomes of anti-smoking social marketing 
campaigns are favorable. Atusingwize et al. (2015)38 conducted a systematic review of 11 studies 
that conducted economic evaluations of tobacco control campaigns, carried out in the U.S. (4), 
U.K. (5), Australia (1), and Vietnam (1). They concluded that: “Existing studies are of acceptable 
quality and consistently suggest that such campaigns offer good value for money.”39

3.5. Conclusion 

As the six campaigns discussed in this chapter show, social marketing campaigns by the FDA and 
other entities have become very sophisticated in terms of identifying target segments, developing 
tailored messages that resonate with these target segments, and using of a variety of media, ranging 
from TV to social media to reach the target segment with the tailored message. For the first three, 
long-running campaigns (truth, Tips, and The Real Cost), a wealth of peer-reviewed articles attest to 
the effectiveness of social marketing campaigns as a means of communication to different target 
segments. In addition, the CDC and the FDA have both indicated that they believe such campaigns 
can reduce smoking. Moreover, these campaigns have been conducted in a cost-effective manner. 
Cost-benefit analyses—where available—have supported the use of these campaigns and are 
consistent with broader literature reviews that support the idea that social marketing campaigns are 
a cost effective public health intervention that offer good value for money. 

34 Allen, J.A. et al. (2015), “Using Mass Media Campaigns to Reduce Youth Tobacco Use: A Review,” American 
Journal of Health Promotion, 30 (2), e71–e82.
35 Allen et al., op. cit., p. e81.
36 Allen et al., op. cit., p. e81.
37 Allen et al., op. cit., p. e80.
38 Atusingwize, E., S. Lewis, and T. Langley (2015), “Economic Evaluations of Tobacco Control Mass Media 
Campaigns: A Systematic Review,” Tobacco Control, 24 (4), pp. 320-327.
39 Atusingwize et al., op. cit., p. 326.
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Looking into the future, it is clear that social marketing campaigns are becoming more and more 
promising given technological improvements and the FDA’s growing capability to effectively 
target its message. For example, in the context of its The Real Cost campaign regarding the 
dangers of e-cigarettes, FDA has been decidedly upbeat about its ability to “ensure [that its] 
messages are reaching the intended youth audience” by, among other methods, (1) running ads 
“on age-verified digital platforms such as YouTube, Spotify, Pandora, Facebook and Instagram,” 
(2) “using location-targeted advertising around high schools nationwide” and (3) placing e-
cigarette prevention content on educational platforms that are typically accessed by students 
during the school day.”40

As discussed above, a key strength of social marketing campaigns is their ability to target specific 
segments differently, using dynamic, real-time executional elements as compared to the static 
nature of graphic health warnings. The FDA and other agencies recognize this, as is evident from 
the multiple campaigns the FDA alone executes. 

In conclusion, given (1) the proven effectiveness of social marketing campaigns, (2) novel and 
rapidly improving technical capabilities which FDA itself has trumpeted, (3) the need to tailor the 
message to the target audience, and (4) the key role of dynamic message executions, it is clear 
that the FDA can achieve its informational objectives through public-education social marketing 
campaigns as well as, if not better, than through the use of graphic health warnings which the 
FDA has not shown will produce any economic benefits. 

4. THE FDA HAS THE ABILITY TO DESIGN AND RUN ANTI-SMOKING, 
EDUCATION-BASED SOCIAL MARKETING CAMPAIGNS AS AN EFFECTIVE 
ALTERNATIVE TO GRAPHIC HEALTH WARNINGS 

Chapter 3 showed that anti-smoking, education-based, social marketing campaigns are established 
as an available and effective tool to further educate consumers about the dangers of smoking. 
These programs already exhibit a significant degree of marketing sophistication and, in any event, 
are better communication tools than the proposed graphic health warnings. 

Developing effective social marketing campaigns requires that marketers and public health 
professionals engage in a variety of activities that are commonly organized in the following eight 
steps:41

 Step 1: Identify target audience 
 Step 2: Determine communication purpose, focus, objectives, and goals 
 Step 3: Design communications 

40 See FDA News Release (Sept. 18, 2018), https://www.fda.gov/news-events/press-announcements/fda-launches-
new-comprehensive-campaign-warn-kids-about-dangers-e-cigarette-use-part-agencys-youth.); see also FDA News 
Release (July 22, 2019), https://tinyurl.com/yxnkj52k (explaining that new The Real Cost ads would “run on 
television networks such as TeenNick, CW, ESPN and MTV, as well as music streaming sites, social media networks 
and other teen-focused media channels”); id. (explaining that The Real Cost campaign “has generated nearly 2 billion 
teen views in 9.5 months,” and has received “more than 578,000 likes, 89,000 shares, and 31,000 comments” on 
social media platforms).
41 Kotler, P. and K.L. Keller (2016), Marketing Management, Boston, MA: Pearson, 15th edition, p. 564.
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 Step 4: Select communication channels 
 Step 5: Establish budgets 
 Step 6: Decide on the media mix 
 Step 7: Measure results 
 Step 8: Manage integrated marketing communications 

In the context of these steps, I discuss below how effective anti-smoking social marketing 
campaigns can be designed to achieve the informational objectives identified in the FDA’s 
proposed Rule as effectively, if not more so, than graphic health warnings. This includes 
educating consumers on the specific risks identified in the FDA’s proposed graphic health 
warnings, and also designing effective campaigns that specifically address different groups and 
provide meaningful information. 

4.1. Step 1: Identify target audience 

The marketplace consists of different groups, commonly known as segments, each having distinct 
characteristics, wants, and needs.42 The market can be segmented on various criteria, including 
socio-demographics (age, gender, income, marital status), geography, ethnicity, usage status, and 
lifestyle. Therefore, effective marketing campaigns require that the process must start with the 
identification of a target audience, although additional segments (e.g., opinion leaders, health 
professionals) may be identified as secondary audiences. As stated by Kotler and Keller: “The 
target audience is a critical influence on the communicator’s decision about what to say, how, 
when, where, and to whom.”43 A one-size-fits-all, blanket persuasion effort as exemplified by 
graphic health warnings are not nearly as effective as social marketing campaigns that identify a 
particular target segment and develop their communication campaign to the specific 
characteristics of that segment. 

Existing FDA anti-smoking social marketing campaigns have already demonstrated their ability 
to effectively target certain market segments. For example, truth® segments the market on age, 
and has as its primary audience youth, aged 15–21 years. Tips segments the market on age and 
usage status and has identified smokers 18–54 as its target segment. Fresh Empire segments the 
market on age, ethnicity, and lifestyle, and targets multicultural adolescents aged 12–17 who 
identify with hip-hop culture. As an example outside of the tobacco control domain, the National 
Highway Traffic Safety Administration’s (NHTSA) Click It or Ticket campaign has as primary 
target segment teens and young adults, aged 16–24 years. 

42 Steenkamp, JBEM and F. Ter Hofstede (2002), “International Market Segmentation: Issues and Perspectives,” 
International Journal of Research in Marketing, 19 (September), pp. 185–213; Steenkamp, JBEM and M. Wedel 
(1991), “Segmenting Retail Markets on Store Image Using a Consumer-Based Methodology,” Journal of Retailing, 
67 (Fall), pp. 300–320; Ter Hofstede, F., JBEM Steenkamp, and M. Wedel (1999), “International Market 
Segmentation Based on Consumer-Product Relations,” Journal of Marketing Research, 36 (February), pp. 1–17. 
Wedel, M. and W.A. Kamakura (2000), Market Segmentation: Conceptual and Methodological Foundations. 
Norwell: Kluwer Academic Publishers, 2nd edition.
43 Kotler and Keller, op. cit., p. 564.
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4.2. Step 2: Determine communication purpose, focus, objectives, and goals 

Once the targeted audience has been identified and selected, the social marketer must determine 
what they expect the campaign to accomplish.44 This involves developing the campaign purpose, 
focus, objectives, and goals.45

The campaign purpose is the ultimate impact (benefit) that will be realized if campaign is 
successful (here the FDA's stated goal is to promote greater understanding of the health risks of 
smoking). To narrow the scope of the campaign, a focus is selected from the vast number of 
potential options that could contribute to the plan’s purpose. A campaign objective is what the 
social marketer wants their target audience to take away from the campaign, that is, what they 
need to know (knowledge objective; e.g., smoking causes bladder cancer). After determining 
campaign objectives, campaign goals are established in terms of the quantitative level of desired 
changes in knowledge or behavior. 

4.3. Step 3: Design Communications 

Designing the communications to achieve the communication goals requires decisions regarding 
message content (what?), execution (how?), and source (from whom?). All these decisions have 
to be taken in relation to the characteristics of the target audience. In contrast to graphic health 
warnings, which are static, social marketing campaigns can be more effectively designed with the 
target segment in mind. 

Message content (what?) 
The social marketing literature holds that message content and execution should be developed in 
relation to a target audience and that message design should vary across target segments to 
achieve maximum effectiveness. 

A key target segment for antismoking campaigns is adolescents. Message content that emphasizes 
cancer, lung disease, etc. might be appropriate when targeting middle-aged smokers, but are less 
likely to be persuasive with the adolescent segment because these consequences might only happen 
in 30 years’ time or more, a time frame far beyond the typical adolescent’s horizon.46 Consistent 
with this idea, some antismoking campaigns shifted focus away from long-term health effects 
messages to approaches which attempt to influence youth awareness of short term consequences of 
smoking (for example, bad breath and inability to keep up in sports).47

Message execution (how?) 
The social marketer should tailor messages to the desires, concerns, and executional preferences 
of the target audience. The message execution involves two key areas—message tone and message 

44 Vakratsas, D. and T. Ambler (1999), “How Advertising Works: What Do We Really Know?,” Journal of 
Marketing, 63 (1), pp. 26–43.
45 Lee and Kotler, op. cit., pp. 119-120.
46 De Meyrick, J. (2001), “Forget the “Blood and Gore”: An Alternative Message Strategy to Help Adolescents Avoid 
Cigarette Smoking,” Health Education, 101 (3), pp. 99–107.
47 Farrelly, M.C., J. Niederdeppe, and J. Yarsevich (2003), “Youth Tobacco Prevention Mass Media Campaigns: Past, 
Present, and Future Directions,” Tobacco Control, 12 (Suppl I), pp. i35-i47.
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format. Of course, tone and format need to be aligned with content, but the same basic content 
can be conveyed in different ways.

Message tone 
Regarding message tone, the social marketer has to decide whether to adopt a positive tone, 
generating positive emotions such as humor or happiness (e.g., how not smoking makes you more 
successful when looking for a date) or negative emotions such as sadness or fear (e.g., how 
smoking can lead to cancer). 

The intensity of emotions is also important, especially if a negative emotion like fear is used. If 
fear arousal is very high, message effectiveness declines because it produces inhibiting effects— 
the receiver may emotionally block the message by tuning out, perceiving it selectively, or 
denying its arguments outright.48 Research has shown that anti-smoking messages and graphic 
health warnings using high levels of fear were ineffective because they led to defensive 
tendencies such as message avoidance and interfered with the processing of recommended 
solutions.49 These findings highlight that the effectiveness of fear-based warnings, such as 
proposed by the FDA, is questionable. 

Message format 
The message format has to also be modified to the target audience to be effective. Youth are more 
likely to recall and think about advertising when executions include, inter alia, personal 
testimonials, a surprising narrative, sound, and editing.50 This may also apply to young adults, but 
it is unclear whether these would work equally with older groups. In short, it is clear that a one-
size fits all approach like the one taken by the FDA in its proposed graphic health warnings is 
neither a sensible nor effective way to communicate across different target populations. 

Message source (from whom?)
Research has shown that messages delivered by a credible source achieve higher believability and 
recall.51 The three most often identified sources of message credibility are expertise, 
trustworthiness, and likability. Expertise is the specialized knowledge the communicator possesses 
to back the claim. Can the communicator make valid claims? Trustworthiness describes how 
objective and honest the source is perceived to be. For example, friends or Consumer Reports are 
seen as more trustworthy than salespeople, and people who are not paid to endorse a product are 
viewed as more trustworthy than paid endorsers.52 Likability refers to the source’s attractiveness. 

48 Sternthal, B., and C.S. Craig (1974), “Fear Appeals: Revisited and Revised,” Journal of Consumer Research, 1 
(December), pp. 22-34.
49Steenkamp, JBEM, H. Baumgartner, and E. Van der Wulp (1996), “Arousal Potential, Arousal, Stimulus 
Attractiveness, and the Moderating Role of Need for Stimulation,” International Journal of Research in Marketing, 
13 (4), pp. 319-329. Steenkamp et al. found evidence for an inverted-U (low fear and high fear led to lower 
appreciation of the message) for a series of seven social marketing ads, of which five were anti-smoking ads; Kok et 
al. (2018) “Ignoring Theory and Misinterpreting Evidence: The False Belief in Fear Appeals,” Health Psychology 
Review, 12 (2), 111-125; see also Keller, P.A. and L.G. Block (1996), “Increasing the Persuasiveness of Fear 
Appeals: The Effect of Arousal and Elaboration,” Journal of Consumer Research, 22 (March), pp. 448-459.
50 Allen op. cit., p. e73.
51 Belch, G.E. and M.A. Belch (2012), Advertising and Promotion: An Integrated Marketing Communications 
Perspective, New York: McGraw-Hill/Irwin, 9th edition, pp. 181-196.
52 Kotler and Keller, op. cit., p. 568.
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A reason why personal testimonials by ex-smokers are so effective is that they have high 
credibility. While they may not be medical doctors, as ex-smokers, they do have expertise about 
the consequences of smoking. They are trustworthy as they do not have an obvious benefit to 
participate in the campaign (unless the target audience believes they are paid to tell a sad story). 
They are also people like the target audience, which enhances their likability. This assumes that 
the testimonial is given by a person with whom the target audience can identify. For example, it 
will be more effective in terms of source credibility if an LGBT person gives a testimonial in This 
Free Life campaign, which is targeting the LGBT community, than if a straight person is used in 
this campaign. 

Celebrities are often used in marketing campaigns because they are (often) likable and may be seen 
as trustworthy.53 Social marketers understand this too, and have used them in their campaigns. For 
example, Katie Couric is known for her support for colon cancer screening after her husband 
passed away because of the disease. Maria Shriver has been an advocate for Alzheimer’s 
awareness and research since her father was diagnosed with the disease in 2003. CDC used Christy 
Turlington in an ad in which she discusses the consequences of losing her father to smoking-
related illness. 

All this indicates that message content and execution should vary by target segment. A one 
message-fits-all approach, such as with the FDA’s proposed graphic health warnings, is less 
effective than adapting the message content and tone to the characteristics of the target audience. 
Social marketing campaigns are superior to graphic health warnings on these aspects since the 
former can be segment specific, as various campaigns of the FDA such as Fresh Empire and This 
Free Life, among others, clearly show. 

4.4. Step 4: Select the communication channels 

Social marketers must select communication channels through which the communication will be 
delivered to the target audience. Effective social marketing uses a variety of channels because 
different target segments have different media preferences (e.g., young people watch YouTube 
more often than older people, while the reverse applies to TV). For example, the truth campaign 
utilizes TV commercials, websites, radio ads, and social media (#FinishIt). 

Communication channel decisions are guided by several considerations including fit with the 
target audience (i.e., aligning communication channels with the target audience profile and media 
habits), channel reach (i.e., the percentage of people in the target audience who are exposed to the 
ad campaign during a given period of time), and media mix (i.e., using multiple communication 
channel platforms—including personal (i.e., face-to-face) and nonpersonal (mass) communication 
channels54—to increase reach and campaign effectiveness.55 For example the FDA’s This Free 
Life campaign, whose target segment is LGBT young adults (18–24), effectively aligns 
communication channels with the target audience profile and media habits. The campaign seeks 

53 Belch and Belch, op. cit., pp. 182-187.
54 Kotler and Keller, op. cit., pp. 568-570.
55 Danaher, P. and T.S. Dagger (2013), “Comparing the Relative Effectiveness of Advertising Channels: A Case 
Study of a Multimedia Blitz Campaign,” Journal of Marketing Research, 50 (August), pp. 517-534.
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to use social media and LGBT-specific digital sites, streaming radio, LGBT print media, 
promotions at LGBT events and social venues, and signage at bus stops in areas where LGBT 
young adults are likely to socialize. 
The advantage of digital media such as social media and interactive websites is that they offer a 
much greater degree of fit than graphic health warnings because they allow for individualized 
presentation, information, and feedback. Current anti-smoking campaigns already use some of 
the possibilities, linking their websites for Facebook, Twitter, and Instagram, but as far as I can 
tell, there is little opportunity for customized, one-on-one interaction.56 This is a next step for the 
development of effective social marketing campaigns. 

Thus, social marketing campaigns can more effectively achieve a good balance of communication 
channels than graphic health warnings, which are non-personal, non-interactive, use only one 
medium, and fail to allow for individualized presentation, information, and feedback. 

4.5. Step 5: Establish the communication budget 

Social marketers, like brand marketers, have to develop their campaign within the context of 
limited resources. In social marketing, the following are three key methods used to determine an 
advertising budget:57

 The affordable method: The budget is based on what the organization has available in the 
yearly budget or what was been spent in prior years.

 The competitive parity method: The budget is set on the basis of what others have spent 
for similar efforts. “Others” can be other public-health organizations or what similar 
campaigns in other states cost.

 Objective-and-task method: The budget is rolled-up as the sum of costs of tasks required to 
meet the objective. This is the most defensible and logical budget-setting approaches.58

In the objective-and-task method, the cost of the tasks needed to achieve change for the target 
audience should determine the communication budget. The budget is based on (a) setting the 
quantifiable goals that should be reached in the coming year (e.g., getting 100,000 smokers to 
quit) and (b) determine the media plan required to meet that goal (e.g., 5 commercials on national 
TV, 100,000 clicks on banner ads, etc.). If next year’s efforts involve multiple campaigns, 
targeting different groups, the total budget is the sum of the budgets for each target group and 
associated media plan. 

56 Steenkamp and Geyskens (2006) showed that customization of a web site is highly valued by consumers, 
especially in individualistic societies as the U.S. Steenkamp, J.B.E.M. and I. Geyskens (2006), “How Country 
Characteristics Affect the Perceived Value of Web Sites,” Journal of Marketing, 70 (July), pp. 136-150.
57 Lee and Kotler, op. cit., p. 438.
58 Kotler and Keller, op. cit., p. 572; Lee and Kotler, op. cit., p. 436.
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Sustained funding for social media campaigns is important to maintain high level of exposure by 
members of the target audience. Withdrawal of media campaigns has been associated with a 
decline in anti-smoking benefits.59

4.6. Step 6: Decide on allocation of budget over the media mix 

Social marketers must allocate their communications budget over the mix of communication 
channels that they intend to use. 

Previously, TV and print (newspapers and magazines) featured most prominently in the media 
mixes of most national advertising campaigns; however, media mixes now typically use vehicles 
including internet advertising, Facebook, and mHealth60 which may reach a narrower market 
segment but can be more cost-effective.61 Personal sources of information, especially social 
media and digital information platforms, are becoming ever more important, especially for 
millennials and Gen Z.62 Social media excel on interactivity, and information can be easily geared 
toward the needs and interests of the individual, something that is important for people.63

To obtain the goals at the lowest cost, academics recommend prioritizing tasks according to 
expected return on investment (ROI) for each target audience. Social marketers can use media 
allocation models, which take into account such metrics as involving target rating points (TRP) 
per dollar spent and advertising elasticities for various media for this purpose.64

This flexibility of use of multiple media allow anti-smoking social marketing campaigns to more 
effectively reach and impact the relevant targeted audience than the one-size fits all graphic health 
warnings approach. 

4.7. Step 7: Measure communication results 

The purpose of the campaign determines what is measured, how it is measured, and when it is 
measured.65 This assessment should be used to determine the efficacy of an initiative, to generate 
additional funding, and to modify priorities, resource allocation, and creative aspects of 

59 Wakefield, M., B. Loken, and R.C. Hornik (2010), “Use of Mass Media Campaigns to Change Health Behaviour,” 
The Lancet, 376 (9748), pp. 1261–1271.
60 mHealth stands for mobile health. It refers to the use of mobile phones, wearable devices, and other wireless 
technology in medical care. The most common application of mHealth is the use of mobile devices to educate 
consumers about preventive healthcare services. See e.g., https://searchhealthit.techtarget.com/definition/mHealth
61 Danaher, P.J., G.W. Mullarkey, and S. Essegaier (2006), “Factors Affecting Web Site Visit Duration: A Cross-
Domain Analysis,” Journal of Marketing Research, 43 (May), pp. 182–194.
62 Gen Z spends an average of 3 hours 38 minutes online on smartphones. They use up to five different social channels 
per day, and 44% check in on social media at least hourly. Source: https://blog.ryan-jenkins.com/how-generation-z-
uses-technology-and-social-media.
63 Steenkamp and Geyskens, op. cit.
64 Danaher and Dagger, op. cit., Leeflang, P.S.H., D.R. Wittink, M. Wedel, and P.A. Naert (2000), Building Models 
for Marketing Decisions, Boston (MA): Kluwer Academic Publishers.
65 Montgomery, D.B. and A.J. Silk, A.J. (1972), “Estimating Dynamic Effects of Market Communications 
Expenditures,” Management Science, June, pp. 485–501.
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campaigns.66 Additionally, assessment of communication results should include questions to 
assess whether there were any unintended consequences.67

As my review of major anti-smoking campaigns (Chapter 3 above) showed, assessment of, among 
other things, communication of the marketing message and/or market outcomes is quite common. 
The overall conclusion of this research is that these major anti-smoking campaigns are effective 
in, inter alia, communicating information about the health risks and consequences of smoking in 
a way that “offer good value for money.”68

I note that this level of analysis and demonstration of substantial benefits in relation to these 
social media campaigns is in contrast to the FDA’s preliminary economic impact analysis of its 
proposed graphic health warnings. The FDA states that “there is a high level of uncertainty 
around the quantitative economic benefits at this time”69, and does not demonstrate that the 
proposed graphic health warnings will provide any economic benefit. 

4.8. Step 8: Manage integrated marketing communications 

As should be clear from the previous sections, social marketers, like other marketers, have a wide 
range of communication channels, platforms, and tools at their disposal. This makes it “imperative 
that companies move toward integrated marketing communications. They must adopt a 360-degree 
view of consumers to fully understand all the different ways communication can be effective.”70

Integrated marketing communications (IMC) is defined as the practice of unifying all marketing 
communication tools so that they send a consistent, persuasive message promoting goals of a 
campaign. It requires a well-coordinated use of different communication channels that are intended 
to reinforce each other.71 It is the application of consistent messaging over time and across both 
traditional and new communication channels.72 IMC is integrated into a campaign’s strategic plan 
from the outset so that the brand speaks with planned efficacy.73 In assessing the collective impact 
of an IMC program, the marketer’s overriding goal is to create the most effective and efficient 
communications program possible. 

Due to their dynamic and flexible nature, social marketing campaigns are able to achieve this 
integration of marketing communications in a way that is not possible for graphic health warnings. 

66 Palda, K.S., The Measurement of Cumulative Advertising Effect, p. 87 (Prentice Hall 1964).
67 Bonfrer, A. and X. Drèze (2009), “Real-Time Evaluation of E-mail Campaign Performance,” Marketing Science, 28 
(2), pp. 251–263.
68 Atusingwize et al., op. cit., p. 326.
69 FDA (2019), “Tobacco Products; Required Warnings for Cigarette Packages and Advertisements,” Docket No. 
FDA–2019–N–3065, August 16, p. 42756.
70 Kotler and Keller, op. cit., p. 577.
71 Wells, W., S. Moriairty, and J. Burnett 2006), Advertising: Principles & Practice, Upper Saddle River, NJ: Pearson, 
7th edition, p. 23.
72 Madhavaram, S. et al. (2005), “Integrated Marketing Communication (IMC) and Brand Identity as Critical 
Components of Brand Equity Strategy,” Journal of Advertising, 34 (Winter), pp. 69–80.
73 Reid, M., S. Luxton, and F. Mavondo, (2005), “The Relationship between Integrated Marketing Communication, 
Market Orientation, and Brand Orientation,” Journal of Advertising, 34 (Winter), pp. 11–23.
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4.9 Ensure continuous improvement 

The 8-step framework must also be constantly modified in light of new information to improve 
the campaign after it has been evaluated. Society is in constant change and any public health 
activity, including anti-smoking social marketing campaigns, should be continuously modified to 
resonate with the target audience. Marketers should utilize previous campaign results to inform 
the design of future campaign plans. Annual review of the communication’s effectiveness should 
be undertaken to inform the campaign developer of gaps, inconsistencies, and areas for 
improvement. 

Existing anti-smoking campaigns already do this. For example, the truth® campaign initially 
identified as its target audience youth, aged 12–17 years and then expanded it to include those 
aged 15–21 years because it proved to be effective in that age group as well. 

5. CONCLUSION 

To-date, the FDA’s social marketing campaigns and those deployed by other U.S.-based public 
health authorities have succeeded in communicating the negative consequences of smoking to 
targeted audiences in a cost-effective manner. By implementing social marketing campaigns that 
the FDA has found to be successful, the FDA can achieve its informational objectives as well if 
not even better, without needing to mandate graphic health warnings. 

Jan-Benedict Steenkamp  
September 27, 2019 

22 
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I. Qualifications  

1. My name is Samantha Iyengar. I am a Senior Consultant at NERA Economic Consulting 

(“NERA”), specializing in survey research, sample design, and statistical analysis. I have over 

10 years of experience in the field of survey design and application, sample design and 

estimation, data management and statistical analysis in academic and litigation contexts. I have 

worked on a variety of survey and sampling projects for litigation and arbitration, including false 

advertising, consumers’ willingness-to-pay, purchase and use behaviors, likelihood of confusion, 

and other issues involving consumer perceptions and behavior. I have designed, implemented, 

reviewed, and analyzed samples and surveys for a variety of litigation matters, including product 

liability and mass torts. I have submitted written reports relied upon in mediation and litigation 

matters and offered testimony at deposition.  

2. Prior to joining NERA, I was an academic in the fields of sociology and criminology. I was an 

Assistant Professor of Criminal Justice at the University of Michigan-Flint and Assistant 

Professor of Sociology at the University of Idaho, teaching courses including Methods of Social 

Research, Introduction to Criminal Justice and Criminological Theory. In the academic context, 

I applied my expertise on a number of projects, including an institutional quality assessment and 

statistical analyses of violent crime and imprisonment rates using data from the Bureau of Justice 

Statistics, U.S. Census, and other government surveys. I was a fellow of the Bureau of Justice 

Statistics summer program on Quantitative Analysis of Crime and Criminal Justice Data. I hold 

B.A. and M.A. degrees in Sociology from the University of Montana and M.A. and Ph.D. degrees 

in Sociology from the University of Iowa.   

3. I have included a copy of my current resume as Appendix 1. NERA is being compensated for 

my services at an hourly rate of $465 and for the services of NERA consultants and staff assisting 

me at tiered billing rates.  

II. Assignment 

4. I have been retained by counsel for R.J. Reynolds Tobacco Company (“Reynolds”) to design and 

conduct a survey and perform statistical analysis of the results of that survey evaluating the Food 

and Drug Administration’s proposed graphic warning labels.1 The survey was intended to 

measure perceptions regarding certain health risks associated with smoking, the design of the 

                                                 
1 https://www.fda.gov/news-events/press-announcements/fda-proposes-new-required-health-warnings-color-images-cigarette-
packages-and-advertisements-promote. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 214 of 443 PageID #:  627

https://www.fda.gov/news-events/press-announcements/fda-proposes-new-required-health-warnings-color-images-cigarette-packages-and-advertisements-promote
https://www.fda.gov/news-events/press-announcements/fda-proposes-new-required-health-warnings-color-images-cigarette-packages-and-advertisements-promote


4 

proposed warnings (i.e., top 50% of the front and back of cigarette packaging), the perceived 

intent of the warnings, and certain other messages conveyed by the warnings. 

III. Survey Methodology  

5. The design of my research follows generally accepted principles for the design of surveys to be used 

as evidence in legal or regulatory proceedings.2 In general, the design of a reliable survey requires 

careful attention to the following key areas: 

a) The definition of the relevant population; 

b) The procedures for sampling from the relevant population; 

c) The survey questions used and interviewing procedures; 

d) The nature of the specific test and control stimuli shown to sampled consumers and;  

e) The protocol for calculating the results from the survey.3 

The following discussion is organized around these key areas.   

A. Definition of the Relevant Population 

6. The survey population was restricted to U.S. adults 21 and older at the instruction of the client, 

consistent with Reynolds’ internal research policies. Fifty percent of respondents were current 

smokers.4 Additional questions were asked to ensure each respondent did not work for a market 

research company, or a company that makes or sells tobacco products or smoking accessories.  

B. Sampling of the Relevant Population 

7. To identify and sample from the relevant population, potential respondents were contacted via email 

using a national online survey firm – Dynata – a well-known and well-respected firm that I have 

worked with many times in the past to conduct survey research. Dynata hosted and collected the data. 

Respondents who initiated the survey were first asked a series of screening questions to ensure that 

they qualified as part of the relevant population.5 In addition, Dynata employed a host of validation 

                                                 
2 Diamond, S. (2011) “Reference Guide on Survey Research” in the Reference Manual on Scientific Evidence Third Edition, Federal 
Judicial Center at: https://www.fjc.gov/sites/default/files/2012/SciMan3D09.pdf, hereafter “Diamond”; Federal Judicial Center 
(2004); Manual for Complex Litigation, Fourth. Section 11.493, p. 102. 
3 The Manual for Complex Litigation, Fourth Edition phrases these key areas as such: 

• The population was properly chosen and defined;  
• The sample chosen was representative of that population; 
• The data gathered were accurately reported; and 
• The data were analyzed in accordance with accepted statistical principles, p. 103. 

4 Defined as U.S. adults (21+) who reported smoking every day or some days and have smoked 100 or more cigarettes.   
5 Respondents who opened the survey were asked to read a series of instructions and agree to adhere to them to continue to the 
screening questions.   
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techniques, including email confirmation, cookies, IP address evaluation, and proprietary digital 

fingerprinting techniques, as a matter of standard practice.   

 

8. Respondents completed the survey online. Respondents were first asked a set of screening questions 

and then, if they qualified, were asked the main survey questions. My study was conducted from 

September 20, 2019, through September 30, 2019. Invitations were initially sent to a national sample 

of consumers who were a part of the Dynata panel. The demographics of this group were designed to 

reflect the population of U.S. adults (21 and over), and the subset of this group who are current 

smokers, as reflected in the National Cancer Institute’s Health Information National Trends Survey 

(HINTS).6 The exact demographics of the survey respondents are shown below in Table 1. 

 

 

C. Survey Questions 

9. My survey followed generally accepted procedures for the design of a questionnaire, including 

neutrally worded survey questions that are not leading or biased, rotated and randomized question 

and response series (to reduce the impact of survey fatigue and reduce order effects), the use of filter 

questions and skip patterns (to ensure that only qualified knowledgeable respondents were answering 

the questions), and the use of a specific prompt to remind respondents that they should say they don’t 

know or don’t recall if that is appropriate (to reduce guessing).7   

                                                 
6 Health Information National Trends Survey 4 (HINTS-FDA2). HINTS is a nationally-representative survey of U.S. adults 18 and 
older administered by the National Cancer Institute (NCI). HINTS-FDA2 is a special round of data collection in partnership with 
the Food and Drug Administration (FDA) in 2017. See https://hints.cancer.gov/data/default.aspx.  
7 See Diamond, pp. 387-409.  

Table 1
Survey Respondent Demographics

Age Percent Percent Percent
21-29 10.6 % 7.2 % 8.9 %
30-49 39.7 44.1 41.9
50-64 30.5 37.2 33.8
65-74 11.4 8.9 10.1
75+ 7.8 2.6 5.2

Total 100 100 100

Current Smokers All Other Adults Total
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10. The basic procedures used to implement the study were as follows. At the start of the survey, each 

respondent was shown the following introduction: 

Thank you for your willingness to participate in our study. This is a brief study that 
should take no more than 10 minutes of your time. The results of this study will not be 
used to try to sell you anything.  

The responses you give to our questions are very important to us. If you don’t know an 
answer to a question or if you don’t have an opinion, please indicate this in your 
response. Do not guess. Your answers will only be used in the aggregate and your 
personal information will be kept confidential.  

When you are ready to get started, please click the “>” button. 

After completing the screening questions described above, qualified respondents were asked to 

respond to an image test to ensure that the survey was functioning properly. Respondents who 

indicated that they were not able to see the test image clearly were not allowed to continue with the 

survey. 

11. To evaluate the impact of the proposed graphic warning labels, respondents were shown a random 

selection of 5 of the 13 proposed images. This was done to reduce respondent fatigue and better 

replicate the random distribution of packaging bearing the graphic warnings that would be in the 

marketplace at any given time.8 Prior to viewing any images, respondents were instructed: 

On the next screen, I will show you images of some cigarette packages containing 
health warnings. These images may have been altered for research purposes. Please 
look at the images as you normally would if you encountered them in your daily life. 
We are interested in your honest opinions. There are no right or wrong answers. Again, 
please do not guess. 

12. Respondents were next asked an open-ended question: 

If you have an opinion, what message or messages are conveyed by the warnings on 
these cigarette packages? 

Respondents were asked to type their responses into the field provided. 

13. For each of the assigned images, respondents were asked: 

                                                 
8 https://www.federalregister.gov/documents/2019/08/16/2019-17481/tobacco-products-required-warnings-for-cigarette-packages
-and-advertisements (“In addition, as required under the FCLAA, the proposed rule would establish marketing requirements that 
would include the random display and distribution of the required warnings for cigarette packages and quarterly rotations of the 
required warnings for cigarette advertisements.”). 
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Before today, had you heard about this smoking-related health effect described in the 
warning?9 

a. Yes 
b. No 
c. Don’t know / unsure 
d. Prefer not to say 

 
14. Respondents were next asked to indicate, based on the warnings they just saw, whether or not they 

agree with various statements about risks that may be associated with smoking, including the text of 

the 13 graphic warnings proposed by FDA.10 

Based on the warnings you just saw, please tell us whether you agree or disagree with each of the 
following statements. 

 Agree Disagree 
Don't 

Know / 
Not Sure 

Tobacco smoke can harm your children.    
Smoking during pregnancy stunts fetal growth.    
Smoking causes age-related macular degeneration which can lead to 
blindness.    
Smoking causes bladder cancer, which can lead to bloody urine.    
Smoking reduces blood flow to the limbs, which can require 
amputation.    
Smoking causes cataracts, which can lead to blindness.    
Smoking causes COPD, a lung disease that can be fatal.    
Smoking can cause heart disease and strokes by clogging arteries.    
Smoking causes head and neck cancer.    
Smoking causes type 2 diabetes, which raises blood sugar.    
Tobacco smoke causes fatal lung disease in nonsmokers.    
Smoking reduces blood flow, which can cause erectile dysfunction.    

 

15. Respondents were next asked a series of questions regarding whether or not they thought any of the 

warnings were trying to convey emotional elements, including fear, disgust, shock, and distress.11 

If you have an opinion, do you think that any of the [images used in] the warnings 
are trying to make people feel afraid?   

a. Yes  
b. No  
c. Don’t know / unsure  
d. Prefer not to say  

                                                 
9 Response options A and B were randomly rotated. 
10 The statements were shown in random order. The proposed warning “Smoking causes COPD, a lung disease that can be fatal” 
appears twice in the FDA proposed Graphic Warnings: (1) with an image of a man with an oxygen tank and (2) with an image of 
lungs.   
11 The order of these questions was randomly rotated for each respondent. Response options a and b were randomly rotated. 
Questions asked of respondents who viewed the proposed graphic warning labels included the bracketed words.  
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If you have an opinion, do you think that any of [images used in] the warnings are 
trying to make people feel disgusted?  

a. Yes  
b. No  
c. Don’t know / unsure  
d. Prefer not to say  

 
If you have an opinion, do you think that any of the [images used in] the warnings 
are trying to shock people?   

a. Yes  
b. No  
c. Don’t know / unsure  
d. Prefer not to say  

 
If you have an opinion, do you think that any of [images used in] the warnings are 
trying to make people feel distress?   

a. Yes  
b. No  
c. Don’t know / unsure  
d. Prefer not to say  

 

16. Finally, current smokers were asked a series of questions regarding whether or not each of the 

respective warnings conveys any behavioral imperative about smoking and/or purchasing the 

product.12 

If you have an opinion, does the warning on this image convey …?  
a. The warning conveys that you SHOULD smoke this product 
b. The warning conveys that you should NOT smoke this product 
c. The warning does not convey anything about whether or not to smoke this product 
d. Don’t know / unsure 
e. Prefer not to say 

 
If you have an opinion, does the warning on this image convey …?  

a. The warning conveys that you SHOULD purchase this product 
b. The warning conveys that you should NOT purchase this product  
c. The warning does not convey anything about whether or not to purchase this 

product 
d. Don’t know / unsure  
e. Prefer not to say 

                                                 
12 The order of these questions was randomly rotated for each respondent. The respective questions were repeated (one at a time) 
for each of the assigned images. Response options a, b and c were randomly rotated. 
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D. Stimuli 

17. The possible existence of “background noise” (such as an association caused by elements of the 

stimuli unrelated to the graphic elements being tested, demand effects of the survey instruments 

themselves, or guessing) may threaten the validity of the estimated impact of the graphic elements of 

the proposed warnings. As a consequence, it is necessary to include a control to assess the level of 

background noise. In general, the control group stimulus should be designed such that the control 

stimulus “shares as many characteristics with the experimental stimulus as possible, with the key 

exception of the characteristic whose influence is being assessed.”13   

18. Using control conditions allows the expert, as it would a scientist, to evaluate the degree to which 

perceptions are affected by elements of the package or advertising not at issue. Then, any difference 

in the results of the test condition(s) compared to the control or comparison condition(s) is likely due 

to the element(s) under investigation in the study. For this study, the appropriate control is an 

alternative image that is identical but for the graphic elements at issue.   

19. When evaluating the impact of the presence or absence of product label elements, it is important to 

account for other factors that could influence the outcome of interest. For example, it is important to 

control for potential differences in the background characteristics or attitudes of respondents across 

groups, such that we can isolate the impact of differences in experimental stimuli. To this end, 

experimental studies use random assignment to place respondents into conditions. The process of 

randomization (as applied in this context) can be briefly summarized as follows: a random number 

generating algorithm is used to assign qualified respondents into study conditions. This is done to 

ensure that our treatment groups are equivalent to the control or comparison group(s) in all respects 

except for exposure to the experimental stimuli. Put differently, random assignment is used to ensure 

that there are no uncontrolled differences and therefore no systematic bias that may influence the 

results of the study.14   

20. To evaluate the impact of the proposed graphic warnings, respondents were randomly assigned into 

conditions in which they viewed groups of images that were otherwise identical but for the format of 

the warning (i.e., text only or text with graphics), its size (i.e., 20 percent versus 50 percent of the 

                                                 
13 Diamond, p. 399. 
14 See, e.g., Kaye, David H. and Freedman, David A., “Reference Guide on Statistics” in the Reference Manual on Scientific 
Evidence Third Edition, Federal Judicial Center (2011), https://www.fjc.gov/sites/default/files/2015/SciMan3D01.pdf (“Kaye and 
Freedman”), p. 220.   
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pack) and placement (i.e., side of pack, front of pack, or front and back of pack).15 To better replicate 

market conditions, all warnings were shown as they would be on an actual cigarette pack. Illustrative 

examples are shown below.16   

  

 

                                                 
15 To confirm that the randomization protocol was successful, the study conditions were tested for statistically significant 
differences with regard to gender and age distributions using a chi-squared (“χ2”) test. The χ2 test failed to reject the null hypothesis 
of no difference at the 0.05 level of significance. Freedman, D., Pisani, R. and Purves, R. (2007). Statistics, Fourth Edition. New 
York: WW Norton (“Freedman et al. 2007”). p. 44. 
16 Additional stimuli are attached as Appendix 2. In the condition depicting the FDA’s proposed rule, the same graphic warning 
was presented on both the front and back of the package because on its website, FDA provides a sample pack with the warnings 
that depicts the same warning on both the front and back of the packs. https://www.fda.gov/tobacco-products/labeling-and-warning-
statements-tobacco-products/cigarette-health-warnings. 

TURK !SH & DOMESTIC 
BLEND 

Graphic Warning 20% 

WARNING: Tobacco 
smoke can harm 

your children. 

TURK !SH & DOMESTIC 
BLEND 

Text Warning 20% 
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WARNING: 
Tobacco 
smoke can 
harm your 
children. 

~ 1lBLUE 

W~RNING: Tobacco 
smoke can harm 
-your children. 

Graphic Warning Side 

WARNING: Tobacco smoke can harm 
your children. 

Text Warning Side 

WARNING: 
Tobacco 
smoke can 
harm your 
children. 

TURKISH & DOMESTIC 
BLEND 

Graphic Warning 50% (Front} Graphic Warning 50% (Back} 

WARNING: Tobacco 
smoke can harm 

your children. 

TUR KISH & DOMESTIC 
BLEND 

Text Warning 50% (Front} 
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E. Survey Results 

21. When asked to explain in their own words what message or messages were conveyed by the warnings, 

some respondents appear to have taken away from the stimuli a behavior recommendation, as 

opposed to simply information conveyed.  

22. Many of these responses include variations of “don’t smoke,” “stop smoking,” or “quit.” Moreover, 

a number of the open-ended comments suggest that respondents may have taken away an emotional 

or ideological message from the warnings. Examples of such comments are presented below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If you have an opinion, what message or messages are conveyed by the warnings on 
these cigarette packages? 
shock effects to force people to make decisions they can make on their own without such 
obvious grossness 
grosses you out 
scare tactic methods for underaged minors who might want to pick up the habit by 
looking at grown up users who smoke for their own reasons as legal adults 
they're gross 
That smoking is disgusting  
I AM AFRAID 
The message is that this isn't a survey, it is blatant propaganda. 
Smoking is awful for you and this is quite scary. 
They're very depressing and the last one made me cry.  
alarming.  
trying to scare people 
Horrifying 
It's a terror campaign to get people to see the ugly things about smoking and be repulsed 
into quitting 
they are all disgusting 
gross 
scary 
Disgusting and horrible  
gross images 
The government is using scare tactics to obtain control over the population. 
im grossed out 
Scare tactics 
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23. After viewing a random selection of 5 of the 13 proposed images, respondents were asked for each 

image “[b]efore today, had you heard about this smoking-related health effect described in the 

warning?” The results were analyzed to calculate a proportion of responses indicating that 

respondents had not heard about the smoking-related health effect prior to viewing a specific warning 

in the respective survey condition. A two-sample test of proportions17 was used to determine whether 

there are statistically significant differences in the proportion of respondents in the respective text 

only and text + graphics conditions compared to the condition in which respondents were shown text 

and graphics on 50 percent of the top front and back of the pack.18  

24. Overall, there are very few statistically significant differences in the proportion of respondents who 

reported that they had not heard about the smoking-related health effect prior to viewing the proposed 

warnings.  There were no statistically significant differences in the proportion of respondents who 

reported that they had not heard about the smoking-related health effect prior to viewing any of the 

proposed warnings in the text + graphics 50 percent front and back condition compared to the same 

warnings shown as (1) text only on the side of the pack, (2) text + graphics on the side of the pack, 

or (3) text + graphics on the top 20 percent of the front of the pack.   

25. Moreover, there were very few statistically significant differences in the proportion of respondents 

who reported that they had not heard about the smoking-related health effect prior to viewing the 

majority of the proposed warnings in the text + graphics 50 percent front and back condition 

compared to the same warnings shown as (1) text only on the top 50 percent of the front of the pack 

(no statistically significant difference for 12 of 13 warnings) or (2) text only on the top 20 percent of 

the pack (no statistically significant difference for 11 of 13 warnings). These results are summarized 

in Table 2 below and included in Appendix 3.   

                                                 

17  See Freedman et al. 2007, pp. 505-506.   
 
18 This condition was used as the comparison because the FDA website provides a sample pack with the warnings that 
depicts the same warning on both the front and back of the packs. https://www.fda.gov/tobacco-products/labeling-
and-warning-statements-tobacco-products/cigarette-health-warnings. 

observed difference - expected difference

SE [standard error] for difference
z =
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26. Respondents were asked “[b]ased on the warnings you just saw, please tell us whether you agree or 

disagree with each of the following statements.” The results were analyzed to calculate the proportion 

of respondents who agreed with each of the smoking-related health effect statements presented in the 

warnings. A two-sample test of proportions19 was used to determine whether there are statistically 

significant differences in the proportion of respondents in the respective text only and text + graphics 

conditions compared to the condition in which respondents were shown text and graphics on 50 

percent of the top front and back of the pack.20  

27. Overall, there are few statistically significant differences in the proportion of respondents who 

indicated that they agree with the smoking-related health effect statements presented in the warnings. 

There were no statistically significant differences in the proportion of respondents who indicated that 

they agree with the smoking-related health effect statements presented in the warnings in the text + 

graphics 50 percent front and back condition compared to the same warnings shown as text + graphics 

on the side of the pack.   

28. Moreover, there were few statistically significant differences in the proportion of respondents who 

indicated that they agree with the smoking-related health effect statements presented in the warnings 

in the text + graphics 50 percent front and back condition compared to the same warnings shown as 

(1) text + graphics on the top 20 percent of the pack (no statistically significant difference for 12 of 

13 warnings), (2) text only on the top 50 percent of the front of the pack (no statistically significant 

                                                 

19 See Freedman et al. 2007, pp. 505-506.   
 
20 This condition was used as the comparison because the FDA website provides a sample pack with the warnings that 
depicts the same warning on both the front and back of the packs. https://www.fda.gov/tobacco-products/labeling-
and-warning-statements-tobacco-products/cigarette-health-warnings. 

Condition Results
Text Only, side of pack No statistically significant differences for any warning
Text + Graphics, side of pack No statistically significant differences for any warning
Text + Graphics, top 20% No statistically significant differences for any warning
Text Only, Top 50% No statistically significant difference for 12 of 13 warnings
Text Only, Top 20% No statistically significant difference for 11 of 13 warnings

Table 2. Summary of Statistical Tests 
Comparing Text + Graphics, 50% Front and Back versus Other Study Conditions

Comparing the proportion of respondents who reported that they had not heard about the 
smoking-related health effect prior to viewing any of the proposed warnings. 

observed difference - expected difference

SE [standard error] for difference
z =
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difference for 11 of 13 warnings), (3) text only on the side of the pack (no statistically significant 

difference for 10 of 13 warnings), or (4) text only on the top 20 percent of the front of the pack (no 

statistically significant difference for 9 of 13 warnings). These results are summarized in Table 3 

below and included in Appendix 3.   

 

29. Respondents were asked “If you have an opinion, do you think that any of the [images used in the] 

warnings are trying to make people feel afraid?”. In response to this question, 86 percent of 

respondents who viewed the image with text and graphics on 50 percent of the front and back label 

said that they believe the warnings are trying to make people feel afraid. Likewise, when asked “If 

you have an opinion, do you think that any of the [images used in the] warnings are trying to make 

people feel disgusted?”, 68 percent indicated that they believe the warnings are trying to make people 

feel disgusted. Similarly, when asked “If you have an opinion, do you think that any of the [images 

used in the] warnings are trying to shock people?”, 85 percent of this group indicated that they believe 

the warnings are trying to shock people, and finally, when asked “If you have an opinion, do you 

think that any of [images used in the] warnings are trying to make people feel distress?”, 70 percent 

of this group indicated that the warnings are trying to make people feel distress.21 These results are 

included in Appendix 3.   

30. Current smokers were asked a series of questions regarding whether or not each of the respective 

warnings conveys any behavioral imperative about smoking and/or purchasing the product.22 These 

questions are shown below. 

                                                 
21 These questions were asked in random order.  Response options a and b were randomly rotated. Questions asked of respondents 
who viewed the proposed graphic warning labels included the bracketed words.  
22 The order of these questions was randomly rotated for each respondent.  The respective questions were repeated (one at a time) 
for each of the assigned images. Response options a, b and c were randomly rotated. 

Condition Results
Text + Graphics, side of pack No statistically significant differences for any warning
Text + Graphics, top 20% No statistically significant difference for 12 of 13 warnings
Text Only, Top 50% No statistically significant difference for 11 of 13 warnings
Text Only, side of pack No statistically significant difference for 10 of 13 warnings
Text Only, Top 20% No statistically significant difference for 9 of 13 warnings

Table 3. Summary of Statistical Tests 
Comparing Text + Graphics, 50% Front and Back versus Other Study Conditions

Comparing the proportion of respondents who indicated that they agree with the smoking-
related health effect statements presented in the warnings. 
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If you have an opinion, does the warning on this image convey …?  
a. The warning conveys that you SHOULD smoke this product 
b. The warning conveys that you should NOT smoke this product 
c. The warning does not convey anything about whether or not to smoke this product 
d. Don’t know / unsure 
e. Prefer not to say 

 
If you have an opinion, does the warning on this image convey …?  

a. The warning conveys that you SHOULD purchase this product 
b. The warning conveys that you should NOT purchase this product  
c. The warning does not convey anything about whether or not to purchase this 

product 
d. Don’t know / unsure  
e. Prefer not to say 

 

31. In response to these questions, overall, 74 percent of current smokers indicated that the warnings 

convey a message that they should NOT smoke this product. Likewise, overall, 71 percent of this 

group indicated that the warnings convey that they should NOT purchase this product. These results 

are included in Appendix 3.   

 
IV. Conclusions 

32. My opinions and conclusions as expressed in this report are to a reasonable degree of professional 

certainty based on the survey described in this report. 

 

 

Respectfully submitted, 

 

 

Samantha Iyengar, Ph.D. 

NERA Economic Consulting 
1166 Avenue of the Americas, 24th Floor 
New York, NY 10036 
 

October 8, 2019 
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 1166 Avenue of the Americas 
Direct: 212 345 3788 
Samantha.Iyengar@nera.com 
www.nera.com  

   
  

 
 

 

 

   
 

 

SAMANTHA IYENGAR, Ph.D. 

SENIOR CONSULTANT 

 
Dr. Iyengar is a Senior Consultant based in NERA’s New York City office. She specializes in 
survey research, sampling, and statistical analysis, and has applied her expertise to matters 
involving class action, intellectual property and other litigation, as well as market research and 
criminal justice issues. Dr. Iyengar’s work has involved survey design and application, sample 
design and estimation, data management and statistical analysis. 
 
Dr. Iyengar has worked on a variety of survey and sampling projects for litigation and 
arbitration, including false advertising, purchase and use behaviors, likelihood of confusion, 
patent issues, wage and hour, and other issues involving consumer perceptions and behavior. She 
has designed, implemented, reviewed, and analyzed samples and surveys for a variety of 
litigation matters, including product liability and mass torts.  She has submitted expert reports 
relied upon in mediation and litigation matters and offered testimony at deposition. She also has 
experience using discrete choice methodology, such as conjoint and MaxDiff surveys, to 
quantify consumer demand for particular characteristics and features that make up individual 
products or services. 
 
Dr. Iyengar previously applied her survey research and sampling expertise on a number of 
projects, including an institutional quality assessment and statistical analyses of labor market 
indicators, and violent crime and imprisonment rates using data from the Bureau of Justice 
Statistics (including the National Crime Victimization Survey), US Census, and other 
government surveys. 
 
Dr. Iyengar previously served as an Assistant Professor of Criminal Justice at the University of 
Michigan-Flint and Assistant Professor of Sociology at the University of Idaho. She taught 
courses including Methods of Social Research, Introduction to Criminal Justice, Corrections, 
Juvenile Delinquency, and Criminological Theory. 
 

NERA 
ECONOMIC CONSULTING 
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NERA Economic Consulting 
 

2 
 

 
Education 

University of Iowa 
Ph.D., Sociology, (2012) 
M.A., Sociology, (2008) 
 
University of Montana 
M.A., Sociology, (2007) 
B.A., Sociology and Anthropology, (2005) 
 

Professional Experience 

 NERA Economic Consulting  
2018-Present   Senior Consultant   
2014-2018  Consultant   
 
 University of Michigan–Flint  
2013-2014 Assistant Professor, Department of Sociology, Anthropology & Criminal 

Justice 
 
 University of Idaho  
2012-2013  Assistant Professor, Department of Sociology & Anthropology  
 
 University of Iowa  
2011-2012  Ballard and Seashore Dissertation Fellow 
2007-2011  Research and Teaching Assistant, Department of Sociology 
 
 University of Montana 
2006-2007 Research Assistant, Department of Academic Affairs 
2005-2006  Research and Teaching Assistant, Department of Sociology 

 
 
Testimony 
 

(Retaining party underlined) 

John Doe v. Syracuse University, United States District Court, Northern District of New York 
[Expert Report: September 2019] 

Britton v. ServiceLink Field Services, LLC, United States District Court, Eastern District of 
Washington [Expert Report: May 2019] 

Weeks et al., v. Google LLC, United States District Court, Northern District of California, San 
Jose Division [Expert Report: January 2019] 

Republic Technologies (NA), LLC and Republic Tobacco, L.P. v. BBK Tobacco & Foods, LLP 
d/b/a HBI International, United States District Court, Northern District of Illinois [Expert 
Report: April 2018; Deposition: May 2018] 
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NERA Economic Consulting 
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Representative Project Experience 

Assisted in critiquing a proposed conjoint study regarding home appliances [product liability]. 

Assisted in critiquing a proposed conjoint study regarding smartphones [product liability]. 

Retained as a consulting expert to conduct a conjoint study regarding consumer preferences for 
tablet devices [product liability].  

Retained as a consulting expert to perform statistical analysis in response to proposed regulation 
[product liability]. 

Retained as a consulting expert to perform statistical analyses of data from a large sample 
government survey [product liability]. 

Assisted in conducting a conjoint study regarding appliances [product liability]. 

Assisted in conducting a hypothetical choice study regarding an automotive recall [product 
liability]. 

Assisted in conducting a MaxDiff survey regarding snack foods [product liability]. 

Assisted in critiquing a proposed conjoint study regarding health benefit plans [product liability]. 

Assisted in analyzing data from a conjoint study regarding sports vehicles [product liability]. 

Assisted in critiquing a contingent valuation study regarding a personal care product [product 
liability]. 

Retained as a consulting expert to conduct a MaxDiff study related to consumer preferences for 
paint products [commercial market research]. 

Retained as a consulting expert to conduct surveys relating to consumer preferences for 
household linen products and submitted an affirmation that was relied upon in mediation [false 
advertising]. 

Assisted in conducting a conjoint survey regarding computer networking equipment [patent]. 

Assisted in critiquing a conjoint study regarding a buttery spread product [false advertising]. 

Assisted in conducting a likelihood of confusion survey regarding vision care products 
[competition]. 

Assisted in conducting a survey regarding healthcare benefit manager decision making 
[competition]. 

Assisted in conducting a likelihood of confusion survey regarding online searches for charities 
[trademark]. 
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Assisted in conducting a false advertising survey regarding ingredients in baked goods products 
[false advertising]. 

Assisted in critiquing a survey regarding medical prescriber decision making [patent]. 

Assisted in conducting a conjoint study concerning a proposed brand acquisition [commercial 
market research]. 

Assisted in critiquing a likelihood of confusion survey regarding action cameras [design patent]. 

Retained as a consulting expert to conduct a survey regarding consumers expectations for a 
rewards program [false advertising]. 

Assisted in conducting a likelihood of confusion survey regarding medical implants [trade dress]. 

Assisted in critiquing a contingent valuation study regarding food service ingredients [false 
advertising]. 

Assisted in critiquing a conjoint study regarding fruit juice beverages [false advertising]. 

Assisted in critiquing a conjoint study regarding beverage products [false advertising]. 

Assisted in critiquing a conjoint study regarding energy drinks [false advertising]. 

Assisted in critiquing a proposed conjoint study regarding e-cigarettes [false advertising]. 

Assisted in conducting a likelihood of confusion study regarding dairy products [trade dress]. 

Assisted in critiquing a conjoint study regarding a cooking oil product [false advertising]. 

Assisted in conducting a consumer perception survey, as well as critiquing an opposing survey 
regarding substitutability in beverage product options [false advertising]. 

Assisted in conducting a consumer perception survey regarding non-functional slack-fill and 
ingredients of prepared food products [false advertising]. 

Assisted in conducting a likelihood of confusion study regarding a confectionery product [trade 
dress]. 

Assisted in analyzing data from a conjoint study regarding a cable television feature [patent]. 

Assisted in critiquing a discrete choice survey regarding auto repair options [false advertising]. 

Assisted in critiquing a conjoint survey regarding carbonated beverages [false advertising]. 

Assisted in analyzing data from a MaxDiff survey regarding footwear [patent]. 

Assisted in critiquing a focus group study regarding a beverage product [false advertising]. 
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Assisted in critiquing a proposed conjoint study regarding baked goods [false advertising]. 

Assisted in the design and selection of a sample of household products [false advertising]. 
 
 
Publications  
 
“Gender and Crime.” In International Encyclopedia of Social and Behavioral Sciences, 2nd 
edition. Oxford, UK: Elsevier. (co-authored with Karen Heimer and Stacy De Coster) 
 
“Book Review: Breaking Women: Gender, Race, and the New Politics of Imprisonment. By Jill 
A. McCorkel.” 2014. Gender & Society, 28:  789-791. 
 
 “Girls, Gender, and Delinquency.” Pp. 313-330 in The Oxford Handbook of Criminological 
Theory, edited by Cullen, Francis T. and Pamela Wilcox. New York: Oxford University Press. 
(co-authored with Karen Heimer and Stacy De Coster) 
 

 
Presentations  
 
“Class Certification and Damages in Consumer Class Actions: Conjoint Survey and Hedonic 
Regression” (co-presented with Paul Gale, Esq. and Dr. Denise Martin) CLE at NERA New 
York, April 20, 2016.   
 
 “The Use of Surveys and Sampling in Intellectual Property and Class Action Litigation” CLE at 
Blakes, Toronto, ON.  October 29, 2015. 
 
 “Patterns of Educational Disadvantage and Imprisonment by Race: A Macro-Level Analysis” at 
the 2014 Annual Meeting of the American Society of Criminology.  
  
“The Effects of Labor Market Opportunities, Minority Group Presence and Political Ideology on 
Imprisonment Rates” at the 2012 Annual Meeting of the Academy of Criminal Justice Sciences.   
 
 “Economic Disadvantage, Welfare Spending, and Gendered Arrests for Violence: An Analysis 
of Cities over Time” co-presented with Karen Heimer at the 2010 Annual Meetings of the 
American Society of Criminology. 
 
 
Grants and Fellowships 
 
Samantha R. Cumley and Karen Heimer. 2011-2012. “Doctoral Dissertation Research: Local 
Labor Markets, Politics and Imprisonment: The Effects of Labor Market Opportunities, Minority 
Presence, & Political Ideology on Imprisonment.” Dissertation Improvement Award, National 
Science Foundation.  
 
Ballard Seashore Dissertation Fellowship, University of Iowa (2011 – 2012) 
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Quantitative Data Analysis Fellowship, Bureau of Justice Statistics (Summer 2011) 

 

Professional Affiliations 

Member, American Association for Public Opinion Research (AAPOR), American Statistical 
Association (ASA) 

                        October 2019 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN :NG: 
Tobacco 
smok1e can 
harm your 
chUdren. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WARNING: 
Tobacco 
smoke can 
harm your 
chUdren 
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Pack Image (50% Text Variant)

WARNING: Tobacco 
smoke can harm 

your children.

Text Warning 50% (Front)

BLUE 

Tl/RKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARN NG: Tobacco 
smoke can harm 
your children. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Tobacco 
smoke can harm 

your children.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Tobacco 
smoke can harm 
\fOur children. 

WARNING: Tobacco smoke can harm 
your children. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 240 of 443 PageID #:  653



Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WAR ING: Smoking during 
pregnancy stunts fetal growth. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WARN;ING: Smoking during 
pregnancy stunts ·fetal growth. 

G THE 

ORI G INAL 
Camel blends Turkish & Domestic 

tobaccos to create Its 

i--------- 1 1 signattJre flavor. ---= 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 241 of 443 PageID #:  654



WARNING: Smoking 
during pregnancy 

stunts fetal growth.

Pack Image (50% Text Variant)

Text Warning 50% (Front)

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WAR. ING S1rnoking 
during pregnancy 
stunts fetal growt~. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking 
during pregnancy 

stunts fetal growth.

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 244 of 443 PageID #:  657



Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

W~R ING: Smoking 
during pregnancy 
stunts fetal growtn. 

WARNING: Smoking during pregnancy 
stunts fetal growth. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARNING: 
Smoking 
causes 
age .. rel!ated 
macula.r 
degeneration_ 
which can lead 
to blindness 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WARNING: 
Smokmg 
causes 
age-related 
macular 
degeneration, 
whith can lead 
to blindness. 

Camel blends Turkish & Domestic 
tobaccos to create Its 

r-------' 1 1 signattJre flavor. ---= 
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Text Warning 50% (Front)

Pack Image (50% Text Variant)

WARNING: Smoking 
causes age-related 

macular degeneration 
which can lead 
to blindness.

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING: Smoking causes age
related macular degeneration, 
which can lead to blindness. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking causes 
age-related macular 

degeneration which can lead 
to blindness.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

\'n~RN\NG: Smoking causes age
. re\ated macular degeneration, 

wh,ch can \ead to blindness. 

WARNING: Smoking causes age-related 
macular degeneration which can lead 

to blindness. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARNING: 
Smoking 
causes bladder 
cancer, which 
can lead to 
bloody urine. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING: 
Smdking 
causes bladder 
cancer, which 
can lead to 
bloody urine. 

G THE 

ORIGINAL 
Camel blends Turkish & Domestic 

tobaccos to create Its 

r-------' 1 1 signattJre flavor. ---= 
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Text Warning 50% (Front)

Pack Image (50% Text Variant)

WARNING: Smoking 
causes bladder 

cancer, which can 
lead to bloody urine.

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING~ Smoking causes 
bl!adder cancer, which can 
lead to bloody urine. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking causes 
bladder cancer, which can 

lead to bloody urine.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Smoking causes bladder 
cancer, which can lead to bloody urine. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN NG: Smoking reduces 
blood flow to th:e limbs, whtch 

can require a~mputation. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WARNING: Smoking reduces 
blood flow to the limbs, whi:ch 

can require amputaUon. 

Camel blends Turkish & Domestic 
tobaccos to create Its 

r-------' 1 1 signattJre flavor. ---= 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
reduces blood flow 
to the limbs, which 

can require 
amputation.

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING,:: Smoking 
reduces blood flow to the 
limbs. which can 
require amputation. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking reduces 
blood flow to the limbs, 

which can require 
amputation.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Smoking 
' reduces blood flow to the 

\\rnbs. which can 
require amputation. 

WARNING: Smoking reduces blood flow 
to the limbs, which can require amputation. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN!ING: 
Smoking 
causes 
cataracts, 
whi'ch can 
llead to 
blindness. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING· 
Smoking 
causes 
cataracts, 
which can 
lead to 
blindness. 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
causes cataracts, 
which can lead to 

blindness.

Tl/RKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING: Smoking 
causes cataracts, which · · 
can lead to blindness. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking 
causes cataracts, which 
can lead to blindness.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

G: Smok·ng 
causes cataracts, which 
can \ead to blindness. 

WARNING: Smoking causes cataracts, 
which can lead to blindness. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN:ING: 
Smoking 
causes COPD, 
a ung disease 
that can 
be fatall. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING: 
Smo:k1ng 
causes COPD, 
a lung disease 
that can 
be fatal. 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
causes COPD, a 

lung disease that can 
be fatal.

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNIING: Smoking causes 
COPD, a lung disease 
that can be fatal. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking 
causes COPD, a lung 

disease that can be fatal.

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 269 of 443 PageID #:  682



Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

VJ"R NG: Smoking causes 
COP09 a lung disease 

·. that can be fatal. 

WARNING: Smoking causes COPD, a 
lung disease that can be fatal. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN:ING: 
Smoking 
causes COPD, 
a ung disease -..--___,,,, 
that can be 
fataL 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING: 
Smo:k1ng 
causes COPD, 
a lung disease 
that can be 
fatal!. 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING: Smoking 
causes COPD, a lung 
disease that can be f t.a~ 
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Smoking causes COPD, a 
lung disease that can be fatal. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN!ING: 
Smoking can 
cause heart 
disease 
and strokes 
by clogging 
arteries. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING· 
Smoking can 
cause heart 
disease 
and strokes 
by clogg·i ng 
arteries. 

G THE 

ORIGINAL 
Camel blends Turkish & Domestic 

tobaccos to create Its 
r-------' 1 1 signattJre flavor. ---= 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
can cause heart 

disease and strokes 
by clogging arteries.

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNIING: Smoking can 
cause heart disease and 
strokes by clogging arteries. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking can 
cause heart disease and 

strokes by clogging arteries.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Smoking can cause heart 
disease and strokes by clogging arteries. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARNilNG: 
Smoking 
causes head 
and neck 
cancer. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WARNING: 
Smoking 
causes head 
and neck 
cancer. 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 279 of 443 PageID #:  692



Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
causes head and 

neck cancer.

TURKISH & DOMESTIC 
BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WA:RNING: Smokmg 
causes head and neck 
cancer. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking 
causes head and 

neck cancer.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Smoking causes head and 
neck cancer. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN;ING: Smoking causes 
type 2 diabetes; which 
raises blood sugar. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING: Smoking causes 
type 2 diabetes, wihich 
raises blood sugar. .-n':JC'r//f 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
causes type 2 

diabetes, which 
raises blood sugar.

TURKISH & DOMESTIC 
BLIND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING: Smoking causes 
type, 2. diiabetes, which 
raises blood sugar. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking causes 
type 2 diabetes, which 

raises blood sugar.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

. 'HAR , I G: Smoking causes ~i""iT"" 

type 2 diabetes, which 
ra,ses b\ood sugar. 

WARNING: Smoking causes type 2 diabetes, 
which raises blood sugar. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN!ING: 
Tobacco 
smoke 
causes 
fatal lung 
disease in 
nonsmokers. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING· 
Tobacco 
smoke 
causes 
fatal1 lung 
disease in 
nonsmok,ers. 

G THE 

ORIGINAL 
Camel blends Turkish & Domestic 

tobaccos to create Its 

r-------' 1 1 signattJre flavor_. _,__ 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Tobacco 
smoke causes fatal 

lung disease in 
nonsmokers.

flM~ G BLUE t 
TURKISH & DOMESTIC 

BLEND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING: lobacca 
smoke causes fatal lung 
disease in nonsm:okers. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Tobacco 
smoke causes fatal lung 
disease in nonsmokers.
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Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

'H"RNING: Tobacco 
; smoke causes fatal lung 
\ d,sease in nonsmokers. 

WARNING: Tobacco smoke causes fatal lung 
disease in nonsmokers. 
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Pack Image (50% Variant)

Graphic Warning 50% (Front) Graphic Warning 50% (Back)

WARN!ING: 
Smoking 
reduces 
blood flow, 
which can 
cause ,erectile 
dysfunction. 

flMfz: G BLUE ( 

TURKISH & DOMESTIC 
BLEND 

WAR ING· 
Smoking 
reduces 
blood flow, 
which can 
cause erectile 
dysfunction. 

G THE 

ORI G INAL 
Camel blends Turkish & Domestic 

tobaccos to create Its 
r-------' 1 1 signattJre flavor. ---= 
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Pack Image (50% Text Variant)

Text Warning 50% (Front)

WARNING: Smoking 
reduces blood flow, 

which can cause 
erectile dysfunction.

TURKISH & DOMESTIC 
BLIND 
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Pack Image (20% Variant)

Graphic Warning 20%

WARNING: Smoking 
reduces blood ·flow, which 
can cause erectile 
dysfunction. 
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Pack Image (20% Text Variant)

Text Warning 20%

WARNING: Smoking reduces 
blood flow, which can cause 

erectile dysfunction.

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 297 of 443 PageID #:  710



Pack Image (Side Variants)

Graphic Warning Side

Text Warning Side

WARNING: Smoking reduces blood flow, 
which can cause erectile dysfunction. 
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Appendix 3_1
Survey Data Counts, By Condition

Percent Responding "No"  1

Top 50% Side of Pack Top 50% Top 20%
(a) (b) (c) (d) (e) (f)

Text + Graphics, 
Front & Back Text Only (a) - (b) Text + Graphics (a) - (c) Text Only (a) - (d) Text Only (a) - (e) Text + Graphics (a) - (f)

Stimuli N 3 % N 3 % % p N 3 % % p N 3 % % p N 3 % % p N 3 % % p
Tobacco smoke can harm your children. 148 18.9 158 15.2 3.7 0.385 145 11.7 7.2 0.088 154 10.4 8.5 0.036* 158 9.5 9.4 0.018* 145 13.8 5.1 0.236
Smoking during pregnancy stunts fetal growth. 148 20.9 160 14.4 6.6 0.130 148 15.5 5.4 0.229 154 16.9 4.1 0.367 158 8.9 12.1 0.003* 139 15.8 5.1 0.264
Smoking causes age-related macular degeneration which can lead to blindness. 149 61.1 159 58.5 2.6 0.644 147 63.9 (2.9) 0.610 150 60.0 1.1 0.849 157 55.4 5.7 0.316 146 61.0 0.1 0.984
Smoking causes bladder cancer, which can lead to bloody urine. 149 65.1 157 67.5 (2.4) 0.655 144 66.7 (1.6) 0.777 150 61.3 3.8 0.499 159 70.4 (5.3) 0.316 146 65.1 0.0 0.995
Smoking reduces blood flow to the limbs, which can require amputation. 147 62.6 160 52.5 10.1 0.074 142 54.2 8.4 0.149 157 54.1 8.4 0.136 159 52.8 9.8 0.085 150 54.0 8.6 0.134
Smoking causes cataracts, which can lead to blindness. 145 60.7 159 62.3 (1.6) 0.778 145 59.3 1.4 0.811 151 66.2 (5.5) 0.323 163 62.6 (1.9) 0.734 142 62.0 (1.3) 0.824
Smoking causes COPD, a lung disease that can be fatal.2 - - 157 17.8 - - - - - - 151 23.8 - - 162 12.3 - - - - - -

Smoking causes COPD, a lung disease that can be fatal. (Image of lungs) 150 15.3 - - (2.5) 0.556 144 13.9 1.4 0.726 - - (8.5) 0.063 - - 3.0 0.444 146 11.6 3.7 0.353
Smoking causes COPD, a lung disease that can be fatal. (Image of man) 148 16.2 - - (1.6) 0.707 142 16.9 (0.7) 0.875 - - (7.6) 0.100 - - 3.9 0.329 148 11.5 4.7 0.239

Smoking can cause heart disease and strokes by clogging arteries. 148 20.9 152 26.3 (5.4) 0.274 147 22.4 (1.5) 0.754 154 21.4 (0.5) 0.918 162 24.1 (3.1) 0.511 141 19.1 1.8 0.703
Smoking causes head and neck cancer. 151 51.7 163 48.5 3.2 0.572 143 49.7 2.0 0.731 151 51.7 0.0 1.000 156 52.6 (0.9) 0.873 142 59.9 (8.2) 0.158
Smoking causes type 2 diabetes, which raises blood sugar. 146 59.6 159 67.9 (8.3) 0.130 144 59.0 0.6 0.923 155 65.2 (5.6) 0.318 159 61.0 (1.4) 0.800 146 67.1 (7.5) 0.182
Tobacco smoke causes fatal lung disease in nonsmokers. 145 16.6 159 13.8 2.7 0.509 144 16.0 0.6 0.894 156 19.9 (3.3) 0.456 159 17.6 (1.1) 0.807 142 19.0 (2.5) 0.585
Smoking reduces blood flow, which can cause erectile dysfunction. 146 56.2 157 56.7 (0.5) 0.927 145 49.7 6.5 0.266 147 59.2 (3.0) 0.601 158 51.3 4.9 0.392 142 54.9 1.2 0.833

Notes:

* indicates statistically significant difference (p-value less than 0.05).
1 Percentages are calculated as the proportion of responses to a specific stimulus within each respective condition.
2 Text + Graphics conditions (a, c, and f) broke out the statement, "Smoking causes COPD, a lung disease that can be fatal," into two stimuli because FDA proposed graphic warnings use the same statement with two images.  

Because respondents in the Text Only conditions (b, d, and e) saw only the text statement, the single percentage in the comparative condition for the related statement was used to calculate the differences for both stimuli in the comparison condition (a).
3 Equals the total number of participants shown a specific stimulus within the respective condition.

Before today, had you heard about this smoking-related health effect described in the warning?
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Appendix 3_2
Survey Data Counts, By Condition

Percent Responding "Agree"  1

Top 50% Side of Pack Top 50% Top 20%
(a) (b) (c) (d) (e) (f)

Text + Graphics, 
Front & Back Text Only (a) - (b) Text + Graphics (a) - (c) Text Only (a) - (d) Text Only (a) - (e) Text + Graphics (a) - (f)

Stimuli N 2 % N 2 % % p N 2 % % p N 2 % % p N 2 % % p N 2 % % p
Tobacco smoke can harm your children. 148 91.2 158 93.0 (1.8) 0.554 145 91.7 (0.5) 0.876 154 87.7 3.6 0.316 158 98.1 (6.9) 0.007* 145 91.7 (0.5) 0.876
Smoking during pregnancy stunts fetal growth. 148 91.2 160 86.3 5.0 0.170 148 84.5 6.8 0.075 154 88.3 2.9 0.406 158 86.1 5.1 0.158 139 89.9 1.3 0.709
Smoking causes age-related macular degeneration which can lead to blindness. 149 76.5 159 68.6 8.0 0.118 147 66.7 9.8 0.060 150 76.7 (0.2) 0.974 157 69.4 7.1 0.164 146 73.3 3.2 0.523
Smoking causes bladder cancer, which can lead to bloody urine. 149 76.5 157 67.5 9.0 0.080 144 75.0 1.5 0.763 150 70.7 5.8 0.252 159 71.1 5.4 0.278 146 74.7 1.9 0.711
Smoking reduces blood flow to the limbs, which can require amputation. 147 77.6 160 67.5 10.1 0.049* 142 76.8 0.8 0.873 157 71.3 6.2 0.215 159 73.0 4.6 0.353 150 78.7 (1.1) 0.816
Smoking causes cataracts, which can lead to blindness. 145 77.9 159 67.3 10.6 0.038* 145 73.1 4.8 0.339 151 66.2 11.7 0.025* 163 66.9 11.1 0.031* 142 69.0 8.9 0.087
Smoking causes COPD, a lung disease that can be fatal.3 - - 157 90.4 - - - - - - 151 84.8 - - 162 92.6 - - - - - -

Smoking causes COPD, a lung disease that can be fatal. (Image of lungs) 150 91.3 - - 0.9 0.787 144 91.0 0.4 0.913 - - 6.6 0.079 - - (1.3) 0.682 146 89.0 2.3 0.507
Smoking causes COPD, a lung disease that can be fatal. (Image of man) 148 89.2 - - (1.3) 0.717 142 95.1 (5.9) 0.064 - - 4.4 0.256 - - (3.4) 0.296 148 90.5 (1.4) 0.700

Smoking can cause heart disease and strokes by clogging arteries. 148 86.5 152 80.3 6.2 0.148 147 89.8 (3.3) 0.379 154 83.8 2.7 0.507 162 83.3 3.2 0.439 141 85.1 1.4 0.737
Smoking causes head and neck cancer. 151 80.8 163 71.8 9.0 0.061 143 77.6 3.2 0.503 151 72.8 7.9 0.102 156 73.1 7.7 0.109 142 76.1 4.7 0.324
Smoking causes type 2 diabetes, which raises blood sugar. 146 76.0 159 62.3 13.8 0.010* 144 70.1 5.9 0.258 155 70.3 5.7 0.265 159 65.4 10.6 0.042* 146 69.2 6.8 0.189
Tobacco smoke causes fatal lung disease in nonsmokers. 145 86.9 159 83.6 3.2 0.426 144 80.6 6.3 0.144 156 77.6 9.3 0.035* 159 84.3 2.6 0.517 142 84.5 2.4 0.563
Smoking reduces blood flow, which can cause erectile dysfunction. 146 82.2 157 74.5 7.7 0.106 145 73.8 8.4 0.084 147 74.1 8.0 0.096 158 70.3 11.9 0.015* 142 69.0 13.2 0.009*

Notes:
* indicates statistically significant difference (p-value less than 0.05).

1 Percentages are calculated as the proportion of responses to a specific stimulus within the respective condition.  The analysis is limited to responses from participants who viewed stimuli corresponding to the respective warnings..
2 Equals the total number of participants shown a specific stimulus within the respective condition.
3 Text + Graphics conditions (a, c, and f) broke out the statement, "Smoking causes COPD, a lung disease that can be fatal," into two stimuli because FDA proposed graphic warnings use the same statement with two images.   
  Because respondents in the Text Only conditions (b, d, and e) saw only the text statement, the single percentage in the comparative condition for the related statement was used to calculate the differences for both stimuli in the comparison condition (a).

Based on the warnings you just saw, please tell us whether you agree or disagree with each of the following statements.
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Condition: Text and Graphics, top 50% pack front and back
Share of Respondents Who Answered "Yes" 

Question Share (%)1

(N = 384)

If you have an opinion, do you think that any of [the images used in] the warnings are 85.9 %
trying to make people feel afraid?

If you have an opinion, do you think that any of [the images used in] the warnings are 68.2 %
trying to make people feel disgusted?

If you have an opinion, do you think that any of [the images used in] the warnings are 85.4 %
trying to shock people?

If you have an opinion, do you think that any of [the images used in] the warnings are 70.3 %
trying to make people feel distress?

Notes
1 Represents the share of respondents who answered "Yes" when asked the respective question.  Response options included:
     a. Yes
     b. No
     c. Don't know / unsure
     d. Prefer not to say

The order of these questions was randomly rotated for each respondent.  Response options a and b were randomly rotated. 
Questions asked of respondents who viewed the proposed graphic warning labels included the bracketed words. 

Appendix 3_3
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Condition: Text and Graphics, Top 50% of Pack Front and Back

Question Should Not1

Message conveyed by the warning about whether or not to smoke  the product 74.5 %

Message conveyed by the warning about whether or not to purchase  the product 68.2 %

Notes:

Appendix 3_4

1 Represents the overall share of current smokers who responded, "The warning conveys that you should NOT 
[smoke | purchase ] this product when asked, "If you have an opinion, does the warning on this image convey …?"
Response options included:
     a. The warning conveys that you SHOULD [smoke  | purchase ] this product
     b. The warning conveys that you should NOT [smoke  | purchase ] this product
     c. The warning does not convey anything about whether or not to [smoke  | purchase ] this product
     d. Don't know / unsure
     e. Prefer not to say

These questions were only asked of respondents who indicated that they are current smokers (defined as those 
who smoke every day or some days, and 100+ lifetime cigarettes). The order of the questions was randomly 
rotated for each respondent. The respective questions were repeated (one at a time) for each of the assigned 
images. Response options a, b and c were randomly rotated.

(N = 192)
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Report of 

Dr. John E. Martin, Ph.D. 

September 30, 2019 
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1 

Qualifications 

I am a licensed clinical psychologist focused primarily on the fields of behavioral medicine and 
health psychology with a special interest in addictive behaviors and smoking treatment. I have 
spent over four decades as a specialist in health behavior motivation and change science, the 
treatment of addictions, smoking cessation intervention, and clinical research studies on tobacco 
use.  I earned my Ph.D. in Clinical Psychology from Auburn University in 1977 and completed a 
residency in 1978 at Jackson V.A. Medical Center/University of Mississippi Medical School 
Consortium.  Following my doctoral work and clinical internship, I served between 1978-1986 
as Assistant/Associate Professor of Psychiatry and Human Behavior, and Medicine, at the 
University of Mississippi Medical School, and as Clinical/Research Psychologist at the Jackson 
VA Medical Center.  From1986 to 1997, I was Professor of Psychology at San Diego State 
University, serving in research, teaching and administrative capacities, including Director of 
Clinical Training for the Joint Doctoral Program in Clinical Psychology between San Diego 
State University and the University of California San Diego School of Medicine. In this capacity 
I regularly taught and provided doctoral training through the UCSD School of Medicine, 
Departments of Psychiatry and Family and Preventive Medicine, and the SDSU Psychology 
Department, and Schools of Public Health and Social Work.   

I was responsible for the largest clinical treatment program for recovering alcoholic smokers 
ever conducted, from which we have published research findings in flagship psychology and 
addictions journals.  I continued to develop and implement programs that address the special 
needs of the recovering alcoholic smoker, including four studies in the San Diego Community. In 
terms of professional associations, I am a fellow in the Society of Behavioral Medicine, as well 
as the American Psychological Society, and have been elected to the Academy of Behavioral 
Medicine.  I have been the principle investigator, co-investigator or consultant on numerous 
grants in the areas of smoking assessment and treatment, alcohol abuse, methamphetamine 
abuse, cardiovascular risk reduction, and motivationally-based interventions.  As principal 
investigator, I have been awarded more than $4 million dollars in federal and state research 
grants on smoking assessment and treatment, and behavioral approaches to cardiovascular risk 
modification.  In addition, I have served as a grant reviewer on a number of federal study 
sections and review boards, including the VA Merit Review Grant Program, and the National 
Institute of Health (NIH), for the Cancer (NCI), Dental Research (NIDR), Heart Lung and Blood 
(NHLBI), and Aging (NIA) Institutes.  I served as an ad hoc member of the NIH Behavioral 
Medicine study section, and sat as a regular member of NIH’s Research Training Program 
Review Committee study section.   

My publications include approximately 70 scholarly articles, 20 book chapters, and two books in 
areas of smoking behavior and treatment, alcohol abuse, hypertension, diet, exercise, and 
motivational interventions.  I have presented our work at more than 150 scholarly presentations 
and invited addresses, and chaired a number of symposia at national and international 
conferences.  As a member of the Association for the Advancement for Behavior Therapy, I was 
a National Conference Program Chair.  I have served on the editorial boards and as a expert 
reviewer for a number of professional journals, including the psychology journals Journal of 
Applied Behavior Analysis (where I was Associate Editor), Journal of Consulting and Clinical 
Psychology, Psychological Bulletin, Behavior Therapy, Cognitive Therapy and Research, 
Journal of Occupational Psychology, and Health Psychology, the addictions journals Addictive 
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Behaviors, and Journal of Studies on Alcohol, and finally, the psychiatry and medicine journals 
of Psychosomatic Medicine, Preventive Medicine, and Circulation.  Finally, I spent two 
sabbatical years internationally, first at an East German University and then at two premier 
universities in South Africa where I trained professionals and paraprofessionals in behavior 
therapies and brief motivational counseling for smoking and health behavior intervention.    

During my nine-year tenure at the University of Mississippi School of Medicine and Jackson VA 
Medical Center, one of the foremost centers in early behavioral medicine research, I maintained 
clinical and research programs for hypertensive, coronary, renal dialysis, and pulmonary disease 
patients.  I also created and maintained a program for coronary patients who were non-compliant 
with medication, diet and exercise prescriptions and smoking proscriptions.  My research group 
was among the first to address the question of compensation and smoking topography as it 
relates to treatment.  We investigated the ‘puff topography’ of smoking in both laboratories and 
real-world settings.  During this time my smoking research clinic also developed the ‘brand 
fading’ approach for smoking cessation that has since been the subject of many research 
publications.  Using the approach of a gradual, rather than abrupt cessation of smoking, we 
devised and tested the “Smokefaders” program for recovering alcoholic smokers, in which the 
behavioral and brand-fading approach was combined with the AA 12-Step program to serve this 
special population.  Using this gentle fading approach to smoking reduction and cessation, we 
were able to empirically validate an alternative route (‘warm turkey’) for heavy smokers, and 
those with a prior addiction to alcohol and/or other drugs.   

More recently I have developed an expertise as a trainer, clinician and researcher in 
motivationally-based treatments for smoking and other health-related behaviors.  In addition to 
coordinating treatments for diet, exercise, and medication compliance for groups in our 
community, I have taken the lead in implementing and evaluating a motivationally-based 
counseling program to specifically address problematic alcohol and tobacco use by college 
students.  In this area, I regularly provide training workshops focused on health behavior change 
and motivation for State of California social workers, physicians, nurses, psychologists, and 
corrections officers. Finally, I volunteer professionally with community agencies such as the 
Jackie Robinson YMCA, where I served on the board of directors of their cancer prevention 
program, and the San Diego Rescue Mission, where I provided smoking treatment for the 
homeless. 

Introduction 

This report addresses the FDA’s proposed graphic warnings on cigarette packs from the 
perspective of a behavioral health psychologist, professor of psychology and psychiatry, and 
principal investigator of numerous funded interventions in the areas of smoking treatment, and 
health behavior change. Based on my training, research, and clinical experience with smokers, 
and the relevant scientific literature, I believe that the FDA’s graphic warnings campaign will 
likely harm public health through weakening motivation and impeding overall quitting in a 
significant portion of the smoking population.  

The FDA operates on the assumption that by more vividly illustrating the negative health effects 
of cigarettes, smokers will be significantly more motivated to reduce or quit smoking. This 
assumption is wrong: an extensive body of clinical findings, and laboratory and experimental 
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research, including neuroscientific studies, have demonstrated that fear appeals, such as the 
warnings proposed by the FDA, are ineffective with respect to motivation, and even 
counterproductive to the objective of influencing smokers to quit. In light of these critical issues 
and concerns, the FDA should reconsider its determination to graphically enhance warnings to 
smokers, and instead use communication approaches consistent with motivation science and 
known health change processes.  

Shift in Motivational Science – Confrontation Doesn’t Work 

Since the 1980’s, there has been a paradigmatic shift in behavioral health change theory, 
motivation philosophy and approaches, including addictions theory and practice, from a more 
confrontational treatment approach to one that is more supportive. This approach emphasizes 
expressed and perceived empathy, progressively and systematically eliciting internal motivation 
states and stages, and discourages pressuring, warning and unsolicited directing (Miller 1983; 
SAMSHA 1999). Motivation was once viewed as static and binary – an individual was either 
motivated or not. If the individual was motivated to change, he or she would adhere to the advice 
or message to change.  If the individual did not change, it was either the individual’s fault or the 
message was not sufficiently strong or vivid enough to stimulate or provoke change. As the 
science evolved, motivation was found to be dynamic and fluctuating, influenced by mainly 
internal factors rather than external factors (SAMSHA 1999). It is now established motivational 
science theory and practice that confrontation of almost any kind tends to produce an opposing 
reaction in the targeted individual. Pressure doesn’t work, except to force equal or greater levels 
of resistance.  

An established body of clinical, experimental and theoretical literature from the fields of health, 
addiction and motivation demonstrates the negative effects of extreme warnings, threats and fear 
communications in attempting to change motivation and behavior across a variety of populations 
and problem areas (Leventhal, 1970; Wittee & Allen, 2000; Keller & Lehmann, 2008; Patterson 
& Fogatch, 1985; Glynn & Moyers, 2010; Leffingwell, et al., 2007; Steindl, et al., 2015; Peters, 
Ruiter & Kok, 2013; de Almeida Neto 2017; Rains, 2013; Karno, & Longabaugh, 2005; Miller, 
2017; Miller & Rollnick, 1991; 2002; Brehm 1966; Stewart & Martin 1994).  

Reactance describes a pattern of behaviors that occur when an individual perceives that his or her 
freedoms are being threatened, taken away or restricted (Brehm 1966; Steindl 2015). Three 
major meta-analyses (Wittee & Allen, 2000; Rains, S. A. 2013; Peters, et. al. 2013, 2018) found 
that confrontational approaches to behavior change produced a reactance effect in cognitive 
(dissonance), emotional (anger), and behavioral (oppositional behavior) processes. In alcohol 
abuse treatment, it was found that the more adversarial the clinician was with their clients, the 
less likely the clients would change in their drinking behavior (Miller et al., 1993). Likewise, 
controlled clinical trials placed confrontational methods among the least effective of treatment 
methods (Miller et al., 1998).  

Additionally, a parallel body of literature from the field of evolutionary social psychology (de 
Almeida Neto 2017; Miller, 2017) describes a social dominance disequilibrium resulting from 
confrontational warnings and behavior change demand. Negative social dominance causes a type 
of “relationship righting reflex” in which the recipients perceive the communication as a threat to 
their freedom and thus behave in a manner that is equally the opposite from the encouraged 
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behavior. Researchers and clinicians consistently find that fear appeals result in negative 
emotions, oppositional behavior, and cognitive dissonance, which is the mental discomfort of 
two or more contradictory beliefs, ideas, experiences, or values (Peters, Reiter & Kok, 2013; 
Glynn& Moyers, 2010; Patterson & Fogatch, 1985). 

Predictors of Successful Change: Self-efficacy and Internal Locus of Control 

The major factors in predicting and influencing change are the motivational foundations of self-
efficacy, response efficacy, and perceived locus of control. Self-efficacy (Bandura 1982) is a 
belief in one’s ability to change a behavior, while response efficacy refers to the belief that a 
recommended response will effectively remove or alleviate the health threat (Witte, 1992, 1994). 
Locus of control refers to how strongly people believe they have control over the outcome of 
their actions. Motivation and effective change, including quitting smoking, needs to come from 
within, guided by a more internal locus of control, and less so from external forces and external 
locus of control states and traits. Any attempts at causing smokers to be motivated to quit that 
use external pressure, confrontational messages and control, shift the focus away from the 
person’s individual power to change, and diminish internal states of motivation, change 
commitment, and self-confidence/self-efficacy. Those who have an external locus of (health) 
control (Rotter, 1990; Wallston & Wallston,1982) are less likely to change on their own, and 
instead wait on some external influence or force (“magic pill”) to make them change. Instead of 
assuming personal responsibility for one’s health and change, it is deferred away to others or 
outside influences.      

All of these key factors for successful change can be strengthened or weakened based on the type 
and style of communication directed at the recipient. Similar to the FDA’s warnings proposal, 
the European Union’s ASPECT consortium recommended stronger, more direct warnings on 
cigarette packs. Addressing this recommendation, Peters, et. al. conducted their meta-analysis of 
all existing studies on the effects of threatening communications, focusing on “strong, scary 
graphic warnings that are widely used in mass media interventions” (Peters, et. al. 2013, 2018). 
The authors concluded that fear appeals work only for those with high baseline self and response 
efficacy – characteristics that motivational-based health counseling and intervention work 
carefully to build from within, avoiding the powerful reactance effects of directing and 
pressuring from outside the individual.  As a result of their analysis, the authors discourage 
negative messaging when communicating through mass media, concluding that behavior 
intervention using threatening elements was not only ineffective but unethical unless pilot tests 
indicate that the communication reliably enhances self and response efficacy.  Fear appeals were 
not related to a successful behavioral outcome and in many smokers caused the opposite effect.    

Staging (Not Demanding) Change

Simply expressing a desire to change does not indicate a readiness to do so. Prochaska & 
DiClemente (e.g., 1992, 1986) assessed individuals in addictions treatment programs and 
empirically identified different stages through which individuals progress when changing their 
behavior: Pre-contemplation – no intention to take action in the foreseeable future (defined as 
within the next 6 months); Contemplation – an intention to change in the foreseeable future 
(defined as within the next 6 months); Preparation – a readiness to take action within the next 30 
days; Action – a recent change in behavior (defined as within the last 6 months) with an intention 
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to keep moving forward; and Maintenance – a sustained behavior change (defined as more than 6 
months) with an intent to maintain the behavior change going forward. Unfortunately, campaigns 
that rely on a broad-based effort, ignoring or opposing motivation science approaches, fail to 
recognize or work within and through those many smokers arrayed throughout the key stages of 
readiness for, contemplation of, and experimenting with change. 

Importantly, and according to one major study, Pre-contemplators make up the largest segment 
of smokers (Wewers 2003). In their study, cross-sectional data were collected from an average of 
35,000 daily smokers who responded to the Current Population Survey (CPS) in three time 
periods during the 1990’s. The study found that nearly 60 percent of respondents were in the pre-
contemplation stage and only 7.7% were in the preparation or experimenting (“testing the 
waters”). Most notably, pre-contemplators tend to have the lowest self-efficacy (Levesque 2006). 
According to the FDA, there are approximately 34.3 million U.S. adult smokers and nearly 1.4 
million U.S. youth smokers. Thus, such a large population of smokers will undoubtedly include a 
majority of smokers in the pre-contemplation stage with low self-efficacy, who will be harmed, 
such as pushing them farther way from any readiness or willingness to attempt quitting, by the 
warnings proposed by the FDA. 

Physiological Research 

Neuroscience supports the behavioral research showing that smokers have a strong tendency to 
avoid high-threat messages. Researchers studied the response to pictures and messages depicting 
the negative health consequences of smoking. (Kessels, Ruiter, Brug, & Jansma, 2010). The 
high-threat messages included pictures of black lungs, children near smoking cigarettes, 
skeletons with a smoking cigarette, and other images illustrating the negative health 
consequences of smoking. The researchers looked at the response to threatening health 
commercials by recording event-related potentials (ERPs), which are a type of electrical activity 
in the brain measured by EEG, in response to a specific event or stimulus. The study found that 
threatening health information caused less attention holding among smokers for whom the health 
threat is self-relevant. Another study looked at response allocation to threatening health 
commercials regarding the negative health effects of smoking (Kessels 2014). Smokers reacted 
faster to a noise while watching high-threat versus low-threat anti-smoking commercials, 
meaning they avoided the more threatening message more quickly.   

Youth Smokers Negatively Reactive to Pressure 

Youth, a primary focus of the FDA warnings proposal, are more likely to rebel against 
confrontational methods intended to change health related behaviors. (Glynn and Moyers 2010). 
Motivation science, social and psychological reactance theory, and clinical and experimental 
studies all strongly caution against such provocative approaches (Steindl et. al., 2015). The 
unsolicited directing, telling, judging (shaming), or attempting to threaten through graphic 
warning labels on cigarette packs may especially affect those most pressure sensitive, rebellious 
younger individuals (Leffingwell et. al., 2007; Patten & Martin, 1996; Martin, 1996; Steindl, et. 
al. 2015; Glynn and Moyers 2010; Miller & Rollnick, 1991; 2002; 2009; 2013). 
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Clinical Experience 

Over the decades of developing and leading smoking interventions, I transitioned from a state of 
the art behavioral and cognitive behavioral approach to one incorporating the newer research and 
findings on motivation science. When I started out as a psychologist, I helped create and operate 
a smoking treatment program for the most tobacco dependent smokers, termed the “treatment 
resistant smoker” (Martin, et al., 1997; Patten, Martin et al., 1998; Patten, Martin, et. al. 1999; 
Martin, et. al., 2000; Patten, Martin, et.al., 2001; Patten, Martin, et. al., 2002). These were 
chronic smokers with a high rate of relapse and many had tobacco related diseases. Our first 
sessions were filled with powerful information and education about smoking and tobacco, 
including pictures of diseased lungs and smokers’ faces after cancer surgery. The result was a 
ninety percent drop-out rate. Through additional interviews, we found that the smokers were 
already aware of those risks and chose to avoid thinking about them to the point of rejecting, and 
becoming irritated by, the message as well as the messenger. After exhausting the various 
methods of educating and warning smokers about the harms of smoking with little success, we 
developed our own motivationally positive approach with much higher success rates, which was 
consistent with the counseling and communication approach called Motivational Interviewing 
(Miller & Rollnick, 1993; 2003; 2013; Martin & Sihn, 2009; Martin, Noto, & Walters, 2000; 
Martin, Walters, & Noto, 2000; Martin & Walters, 2002; Martin, 2003; Tilahun, & Martin, 2008; 
Martin et. al, 2008). Motivational Interviewing guided my more recent approach because of the 
essential failure of our efforts to inform, educate and “motivate” (i.e., force) smokers into 
quitting, including the use of vivid pictures and stories of the significant health and disease risks 
of chronic smoking.   

In addition to my experience as a smoking treatment interventionist and community researcher, I 
have been involved in the marketing of our smoking programs and clinics, including writing and 
speaking (Martin, 1979; Frederiksen & Martin, 1978; Martin & Frederiksen, 1979; Martin, et al., 
1980; 1983). During this period of recruiting and treating several thousand smokers to our clinics 
and programs, I employed motivational interviewing approaches to the marketing and recruiting 
of smokers, consistent with the science described above. We adapted our efforts and approach to 
the motivational science and interviewing style that attracted and reinforced smokers to doing 
something about their smoking, and at their own pace, with a flexible menu of approach choices. 
Our success (Martin, et. al., 1997) was based upon establishing rapport with the smoker, 
recognizing the strong role ambivalence plays in modifying unhealthy behavior, especially 
cigarette smoking, and working gradually and systematically but not forcefully with the smoker 
on their gradual, step-wise path to abstinence.   

We learned rather quickly that the process of motivating smokers was complex and nuanced, and 
did not lend itself to fear appeals through graphic warnings and education, which served only to 
push smokers away, even to leaving the program with even lower self-efficacy and readiness for 
change. By incorporating the principles and style of motivational interviewing, and dropping the 
more confrontational approach I used when starting out, I was able to significantly increase my 
success rates in retaining and successfully treating smokers, which has continued over these 
many years.  

Ultimately, communication and messaging regarding changing smoking behavior should be 
deeply respectful, empathic, and honoring toward the person’s autonomy, freedom of choice, 
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readiness, and approach to changing behavior. Usurping one’s freedom, by imposing directives, 
commands, warnings, restrictions, time demands, and guilt for lack of compliance will often 
backfire through elevated resistance, and oppositional, contrary behavior including failure to 
even try to quit, or with high program drop-out rates. Therefore, based on my significant clinical 
experience as a smoking treatment expert, and health marketer, I strongly discourage the FDA’s 
proposal to increase fear in smokers through graphic warnings. Such an approach violates the 
tenets of motivation, motivational interviewing, overall change processes, health marketing, and 
health psychology, and should be avoided.    

Conclusion 

This report provides an explanation, illustration, scientific theory, evidence, and clinical 
examples, of what we have come to know about motivation and change processes, their scientific 
principles, and the likely or actual negative reactions of individuals and smokers to the vivid, 
fear-based messages intended to inform, educate, strongly warn, and motivate smokers, among 
others, to quit, or change other addictive behavior. These well-meaning efforts to severely warn, 
scare, provoke, or threaten smokers into motivation to quit, such as placing graphic pictures on 
cigarette packs, or advertisements using surgically deformed ex-smokers, are counter to 
motivation science principles, theory and clinical research findings. These negative reactance 
effects invoke natural human resistance to forceful pressure, invoking the law of reciprocity 
(pressure=counter pressure), and the psychological and social equilibrium righting reflex. In 
addition to these reactions, the crudeness of the warning illustrations on cigarette packs fail to 
recognize or work effectively with the smokers’ natural state of ambivalence, pre-contemplation, 
or contemplation stage of readiness for change, or diminishing the needed internal locus of 
control and self-efficacy by their external based, provocative messaging. These factors, basic and 
applied science, and resulting findings all suggest that extreme warnings to smokers about risks 
will have little or no positive effect and, instead, are more than likely to have a negative effect on 
smoking behavior. Thus, it would therefore would be better to do nothing, i.e. to ‘do no harm,’ 
than to continue to use or double down on pressure-based, reactance/resistance elevating 
approaches. 
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DECLARATION OF LAWRENCE R. BROOKS, MD 

U.S. FOOD AND DRUG ADMINISTRATION - DOCKET NO. FDA-2019-N-3065 

I, Dr. Lawrence R. Brooks, declare under penalty of perjury that the following is true and correct to 

the best of my knowledge, information, and belief: 

1. I am a physician, board certified in Internal Medicine, Pulmonary Medicine and Critical Care 

Medicine. I am licensed to practice medicine in California. I earned my medical degree from the 

Medical College of Virginia in Richmond, Virginia, in 1983. Next I completed an Internship and Residency 

in Internal Medicine at Beth Israel Medical Center in New York, New York, and served as Chief Resident 

{1986-87). I then completed a Fellowship in Pulmonary and Critical Care Medicine at Cedars-Sinai 

Medical Center in Los Angeles, California. I am currently a Pulmonary and Critical Care lntensivist at 

Sound Critical Care. 

2. I was retained by Womble Bond Dickinson to review the proposed FDA label warning that reads: 

"WARNING: Tobacco smoke can harm your children" and the graphic image that accompanies that 

warning, which is reproduced below. 

WARNING: 
Tobacco 
smoke can 
harm your 
children. 
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3. The proposed graphic image appears to depict a child (age 6-9, perhaps), wearing a hospital 

gown and with a mask over his mouth and nose. The child is pale and has red pigmentation under the 

eyes. 

4. It is not clear that the graphic image is supposed to convey any particular condition. The extra 

pigment under the eyes makes the child look like he is both acutely and chronically ill. The picture 

shows a hospital gown, so it is more likely an acute episode. It is also possible that the red pigmentation 

under the eyes is intended to represent a child with allergies. Likely, the graphic image represents an 

asthma-related acute episode caused or triggered by exposure to tobacco smoke. Based on my clinical 

experience, this is a worst case scenario presentation: a child hospitalized due to an asthma attack 

caused by environmental tobacco smoke. 

5. The picture shows a child wearing a mask. The mask is ambiguous. If it is supposed to be 

oxygen, then it's exaggerating. It would be uncommon for a child with an asthma attack to require 

oxygen. If it is bronchodi/ators, then it is more realistic in that it would reflect a common treatment. 

6. By way of general background, the National Institute of Health's National Heart, Lung, and Blood 

Institute describes asthma as "a chronic, or long-term, condition that intermittently inflames and 

narrows the airways in the lungs. The inflammation makes the airways swell. Asthma causes periods of 

wheezing, chest tightness, shortness of breath, and coughing. People who have asthma may experience 

symptoms that range from mild to severe and that may happen rarely or every day. When symptoms 

get worse, it is called an asthma attack. Asthma affects people of all ages and often starts during 

childhood." [https://www.nhlbi.nih.gov/health-topics/asthma] 

7. The incidence of asthma among children is approximately 1 in 12, or 8.3%. [CDC Vital Signs, 

www.cdc.gov/vitalsigns/ childhood-asthma] [www.cdc.gov/mmwr] 
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8. Severe asthma attacks can be life-threatening and require a trip to the emergency room. The 

incidence of hospital admissions for a child with asthma is low; approximately 5-6% of children with 

asthma are hospitalized each year. [CDC Vital Signs, www.cdc.gov/vitalsigns/childhood-asthma] 

[www.cdc.gov/mmwr] The fraction of those cases potentially attributable to exposure to environmental 

tobacco smoke would be much smaller, because there are numerous other potential causes of such 

hospitalizations, including air pollution and exposure to allergens such as pollen and pet dander. 

Lawrence R. Brooks, MD 

Date: _ __,_4 }_). 7---'--/--'-l 7 __ _ 

WRn rT f<::\ ,17r, l 1?'i0v l 
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DECLARATION OF JONATHAN M. DAVIDORF, MD 

U.S. FOOD AND DRUG ADMINISTRATION – DOCKET NO. FDA-2019-N-3065 

       I, Dr. Jonathan M. Davidorf, declare under penalty of perjury that the following is true and correct to 

the best of my knowledge, information, and belief: 

1.  I am a physician, board certified in ophthalmology.  I received my medical degree from the Univ. 

of California, San Diego School of Medicine in 1992.  I completed a transitional internship at Harbor-

UCLA Medical Center in 1993.  I completed a residency in Ophthalmology at the Ohio State University, 

Havener Eye Center in 1996 and a fellowship in refractive surgery at Instituto Zaldivar in 1997.  I have 

been engaged in private practice of general Ophthalmology in California, specializing in Cataract and 

Refractive Surgery since 1996.   I have also been a Clinical Assistant Professor of Ophthalmology, UCLA 

School of Medicine, Stein Eye Institute since 1997.   

2. I was retained by Womble Bond Dickinson to review the two proposed FDA label warnings that 

pertain to diseases of the eye along with the graphic images that accompany those warnings.   

3. The first proposed FDA label warning I reviewed reads, “WARNING: Smoking causes age-related 

macular degeneration, which can lead to blindness,” and the graphic image that accompanies the 

warning is reproduced below.   

 

WARNING: 
Smoking 
causes 
age-related 
macular 
degeneration, 
which can lead 
to blindness. 
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4. The proposed graphic image depicts the upper right portion of the head of an older-looking 

man.  The man’s right eye has been prepped with a speculum (eyelid retractor).  There is a gloved hand 

holding a needle that appears to be poised to be inserted in the eye.   

5. Currently, the most common and effective clinical treatment for wet Age-related Macular 

Degeneration is periodic intravitreal (into the eye) injection of a chemical called an “anti-VEGF.” The 

proposed graphic image appears to be intended to depict this common treatment.   

3. There are some inaccuracies in the graphic image.  The needle that is actually used to inject the 

chemical into the eye is very fine, much thinner than the one depicted in the graphic image, and the 

needle is usually inserted in the lower outer area of the eye, not in the location shown on the graphic.   

4. The most significant problem with the graphic image, however, is that (in part due to the 

inaccuracies described above) it may give rise to the false impression that the treatment is painful.  It is 

not.   The injection is preceded by numbing medication, and most patients feel only a slight pressure or 

nothing at all, while a few feel a moderate discomfort that lasts several seconds.   My concern as a 

physician is the potential for frightening patients away from beneficial treatment.   

5.  The second proposed FDA label warning I reviewed reads, “WARNING: Smoking causes 

cataracts, which can lead to blindness,” and the graphic image that accompanies the warning is 

reproduced below.    
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WARNIN : 
Smoking 
causes 
cataracts, 
which can 
lead to 
blindness 

6. The gra hie image appears to depict an older man with a very advanced cataract in his right eye. 

7. The im e is not a reasonable depiction of persons with cataracts in the US, because in the US 

the cataract wo Id have been treated surgically long before it got to this stage. My experience in more 

than 30 years p acticing ophthalmology, is that a very small percentage of cataract surgery patients in 

the US present ith cataracts that far advanced. 

8. Anothe concern is that the image makes the cataract look like a cosmetic problem. The man 

looks odd, beca se his eyes are asymmetrical. As a physician, I recognize that the discoloration in the 

right eye repres nts an advanced cataract. I cannot say that lay persons would necessarily recognize 

that; they mayo ly see the cosmetic problem. The vast majority of patients who undergo cataract 

surgery in the U have cataracts that are undetectable by the unaided human eye; they can be detected 

only under thee amination microscope. 

Jonathan M. Davidorf, MD 

Date: _ 1_/_z._ }_/_l__,,f_ 
7 
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DECLARATION OF MARK 0. FARBER, MD 

U.S. FOOD AND DRUG ADMINISTRATION - DOCKET NO. FDA-2019-N-3065 

I, Dr. Mark 0. Farber, declare under penalty of perjury that the following is true and correct to the 

best of my knowledge, information, and belief: 

1. I am a physician, board certified in Internal Medicine and Pulmonary Disease. In 1967, I 

received my medical degree from Duke University in Durham, North Carolina. I completed an internship 

in internal medicine at the Indiana University School of Medicine from 1967-1968. I completed my 

residency in 1969 at Indiana University. I had a short hiatus in the military where I served as a flight 

surgeon after my internship and residency. Next, I completed a pulmonary research fellowship at 

Indiana University. I began as a Research Associate at Indiana University and then became an Assistant 

Professor of Medicine in 1973. I rose through the ranks and became a fulltime professor in 1988. I 

teach pulmonary critical care medicine to medical students, residents, and fellows. I diagnose and treat 

patients with chronic obstructive pulmonary disease ("COPD") and other pulmonary diseases. I have 

done so at the Indiana University School of Medicine and its affiliated hospitals since 1973. I am 

licensed to practice medicine in Indiana. 

2. I was retained by Womble Bond Dickinson to review the proposed FDA label warning that reads, 

"WARNING: Tobacco smoke causes fatal lung disease in nonsmokers" and the graphic image that 

accompanies the warning, reproduced below. 
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WARNING: 
Tobacco 
smoke 
causes 
fatal lung 
disease in 
nonsmokers. 

3. The graphic image that accompanies the warning depicts what appears to be an artist's 

interpretation of a set of lungs and trachea. A pair of bloody, gloved hands is holding up the lungs, 

suggesting that this is an autopsy. The lungs are very black, and there multiple light-colored lesions on 

the surface of both lungs. 

4. There are two major flaws in the graphic image that has been proposed to accompany the 

warning: the lungs do not look like a non-smoker's lungs, and the lesions are both ambiguous and 

inaccurate. 

5. Black pigmentation in the lungs of smokers is caused by particles of tobacco smoke that are 

retained in the lungs. The amount of black pigmentation depicted in the graphic image would likely 

result from many years of heavy direct smoking. Exposure to environmental tobacco smoke alone 

would not result in this much black pigmentation. It would be very unusual to have lungs that look this 

black in a non-smoker. 

6. The lesions on the surface of the lungs in the graphic image appear to be intended to depict lung 

cancer. The lesions are ambiguous; it is not clear to me as a physician that it is lung cancer. I cannot say 

what a lay person would interpret the lesions to be. Assuming that it is lung cancer, the location of the 

lesions is inaccurate. Lung cancer caused by exposure to environmental tobacco smoke would not be on 

the surface; it would be deep within the lung. Finally, bilateral multiple lesions of the size depicted 
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would be unusual for lung cancer that developed in a non-smoker. To me, as a physician, the graphic 

image depicts three different simultaneous cancers, which is not unheard of, but is certainly uncommon 

especially for ETS-related lung cancer. 

Mark Farber, MD 

Date: ~o q....,.._./~~~o-+-) 1_9-+--
r I 

WBD (US) 47559485vl 
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DECLARATION OF KIM R. JONES, MD, PhD 

U.S. FOOD AND DRUG ADMINISTRATION - DOCKET NO. FDA-2019-N-__ _ 

I, Dr. Kim R. Jones, declare under penalty of perjury that the following is true and correct to the best 

of my knowledge, information, and belief: 

1. I am a medical doctor, board certified in Otolaryngology. I received my medical degree from the 

University of North Carolina at Chapel Hill in 1986. I completed an internship in surgery and residency in 

Otolaryngology and Head and Neck Surgery at the University of North Carolina. I was an Assistant 

Professor of Otolaryngology at UNC from 1991 to 1998, Associate Professor with tenure of 

Otolaryngology in 1998, and an Adjunct Clinical Professor with the Department of Family Medicine at 

UNC from 1998-2015. I was in private practice from 1991-2015. I am licensed to practice medicine in the 

state of North Carolina. 

2. I was retained by Womble Bond Dickinson to review the proposed warning label that reads, 

"WARNING: Smoking causes head and neck cancer," and the accompanying graphic image, reproduced 

below 

WARNING: 
Smoking 
causes head 
and neck 
cancer. 
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3. The graphic image that accompanies the proposed the warning about head and neck cancer 

appears to depict an older woman with a very large lump or mass on her neck. It is not clear what the 

image is intended to represent. To me, as a physician, the lump on the woman's neck most likely 

represents a lymph node metastasis from a primary cancer elsewhere in the head or neck, such as the 

tongue. 

4. I cannot say how the general public would interpret this proposed image. However, it seems 

unlikely that it would be accurately understood. If the general public were to interpret this proposed 

image as "what to look for" as a sign of head and neck cancer, then the image would be very misleading, 

as explained below. 

5. There would be other signs of the cancer before the patient would develop a metastasis of the 

size and presentation in the proposed graphic image. A metastasis of that size implies an advanced stage 

of disease. To the extent that the proposed graphic image might be interpreted to mean that a 

cancerous mass of that size could arise quickly enough that a reasonable person would not have had an 

opportunity to seek treatment before this point, it would be misleading. In fact, if a patient waited until 

having a lump on her neck of that size and appearance before going to the doctor, the cancer would 

likely be too advanced for effective treatment. In my experience, as a physician in practice for many 

years, it would be extraordinarily rare for someone to wait to have a mass of that size before coming to 

the doctor. 

Date: __ "r__,/_, ---1~ /f-'-J _,_C, _____ _ 
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DECLARATION OF ROBERT W/\GMEISH.R, MD 

U.S. FOOU /\ND DRUG ADMINISTRATION DOCKET NO. FDA-2019-N 3065 

I, Dr. Robert Wagmeister, declare under penalty of perjury that the following is true and correct to 

the best of my knowledge, information, and belief· 

1. I am a medical doctor crnd vascular surgeon in private practice in Santa Monica, California. I 

received my medical degree frorn the Tufts University School ')f Medicine 13oston, Massachusetts. I 

completed a Residency in General Surge y 19/4 1977 at the Roosevelt Hospit, I, N w York, NY. and 

1917 1979 at St.Vincent's Hospital, New York, N.Y. I completed a fellowship in Peripheral Vascular 

Surgery at Newark Bet:, Israel Medical Cente,, Newark, N.J in 1980. I am board certified in Vascula, 

~u O ry and am licensed to practice medicine in :ali ornia. I am a Fellow of the American College of 

Surgeons. 

2. I was ret~ined by Womble Bond Dickinson to review the proposed FDA label W"'rning that reads, 

"WARNING: Smoking reduces blood flow to the limbs, which can require amputation" and the graphic 

image that accompanies the warning, reproduced below. 

r 1i 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 336 of 443 PageID #:  749



3. The graphic image that accompanies the warning appears to depict the feet of a patient with 

gangrenous toes and multiple toe amputations. The condition depicted is multi-limb; and the condition 

of the feet is fairly uniform, suggesting that both feet presented at about the same time. To me, as a 

physician, this depicts a condition known as Thromboangiitis obliterans {TAO), also called Buerger's 

disease. Buerger's disease is a nonatherosclerotic, inflammatory disease that most commonly affects the 

small to medium-sized arteries and veins of the upper and lower extremities. It is a specific type of 

peripheral vascular disease that is associated with smoking. The multi-limb presentation at about the 

same time as depicted in the graphic image is characteristic of Buerger's disease; multi-limb 

presentation as depicted in the graphic image is uncommon in the other types of peripheral vascular 

disease. 

4. Buerger's disease is very rare, even in smokers. In my 40+ years as a practicing physician, I 

remember only a handful of cases of Buerger's disease. The National Institutes of Health (NIH) 

estimate the incidence of Buerger's disease in the US at 12-20 cases per 100,000 population. [National 

Institutes of Health, Genetic and Rare Diseases Information Center (GARD), "Buerger disease," 

https:/ /rarediseases.info.nih.gov/diseases/5969/buerger-disease] I was unable to find any reported data 

for the incidence of Buerger's disease in US smokers. However, the estimated maximum or "ceiling" 

incidence in smokers can be calculated from the incidence rate in the general population by using the 

upper end of the population estimate and assuming that all cases of Buerger's disease occurred in 

smokers, The Centers for Disease Control and Prevention estimates that in 2016 about 15.5% of adults 

in the U.S. were current cigarette smokers. [CDC Press Release: "Smoking is down, but almost 38 

million American adults still smoke", January 18, 2018, 

https://www.cdc.gov/media/rele!')ses/2018/p0118-smokLnJi.-rates-declining.html] An incidence of 20 

cases per 15,500 smokers (15.5% of 100,000) translates to 0.1% of smokers with Buerger's Disease. 
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ihus the graphic image portrays a disease that likely would affect no more than 1/10 of 1% of smokers, 

that is 1 in 1000. 

5. Wh le I do not know how the public would inte, pret this imaeP, to "'he extent that they interprN 

it as a commo,1 result of cigarette smoking among smokers, that interpretation would be inaccurctE'. 

There is no hing in the warning or imagery that convey, that the d"'picted condi· 10n is r?re. 

W gmeister, MD 

Date· _ O_S1 .... 0_,.,_c _/_" ... _{_>_/ _____ _ 
I I 
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DECLARATION OF RACHAEL B. CLAXTON 

U.S. FOOD AND DRUG ADMINISTRATION 
DOCKET NO. FDA-2019-N-3065 

"Tobacco Products; Required Warnings for Cigarette Packages and Advertisements." 

I, Rachael B. Claxton, declare under penalty of perjury that the following is true and 

correct to the best of my knowledge, information, and belief: 

Introduction and Summary 

1. I am Senior Vice President ofR.J. Reynolds Vapor Company, and prior to 

January 1, 2019, held a variety of consumer marketing positions at R.J. Reynolds Tobacco 

Company ("Reynolds") and Santa Fe Natural Tobacco Company ("Santa Fe"), which is a sister 

company of Reynolds, as well as other affiliated and/or sister companies of Reynolds. I have 

more than thirteen years of experience in the field of consumer marketing. Over the course of my 

employment, I have held an array of consumer marketing positions. For example, I have served 

as the Senior Director, Regulatory Engagement - Consumer Marketing, and as Vice President 

for the Camel brand, and Director of Consumer Marketing, among other positions at Reynolds, 

and Vice President for Santa Fe's Natural American Spirit brand, and Director of Marketing 

Innovations at Santa Fe. Broadly speaking, my consumer marketing responsibilities have 

included overall brand strategic planning, product development, advertising, and marketing 

communications with consumers, including the packaging and point of sale marketing at retail, 

and consumer research. I hold a Master of Business Administration from Emory University's 

Goizueta School of Business, which I earned in 2007, and a Bachelor of Arts degree from 

Northwestern University, which I earned in 2002. 

-1-
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2. My statements in this declaration are based upon my personal knowledge, 

education, training, experience, and judgment as a senior executive of the entities with whom I 

have been employed and, as appropriate, are intended to apply to both Reynolds and Santa Fe. 

3. Reynolds and Santa Fe firmly support further public awareness of the harms of 

smoking cigarettes, but also believe that the way those messages are delivered to the public 

cannot run afoul of the First Amendment protections that apply to all speakers, including 

Reynolds and Santa Fe. 

4. Reynolds and Santa Fe market lawful products to adult tobacco consumers. Our 

ability to succeed in the marketplace depends on our ability to innovate and differentiate our 

brands from those of our competitors. Communicating with adult tobacco consumers is crucial to 

the companies' commercial success. No matter how skilled a company is at identifying products 

that respond to adult consumer preference, it will not succeed if it cannot tell its adult consumers 

(and its competitors' adult consumers) about them. Reynolds and Santa Fe therefore try to 

communicate with adult tobacco consumers about their brands, including how those brands are 

different from and are superior to competitive brands. 

5. The proposed rule would require the FDA's graphic warnings to occupy the top 

50% of every cigarette pack's front and back, and "at least" the top 20% of all brand advertising. 

The rule also would require the FDA's proposed messages on packaging to be displayed on a 

random basis for all brands and rotated on a quarterly basis in brand advertising. With respect to 

brand advertising, these messages would appear in virtually all branded consumer 

communications and media where we are permitted to advertise. 

6. Reynolds currently manufactures and sells approximately 170 unique brand styles 

of cigarettes and Santa Fe has 13 unique styles of cigarettes. Each brand style has unique 

-2-
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packaging identifying and distinguishing it from other available styles, both within the brand 

family, as well as from competitive brands. Thus, compliance with the proposed rule would 

require changes to each package style, including cigarette cartons that typically contain ten 

cigarette packs. In addition, for each company's leading brand styles, unique marketing 

communications frequently include an image of the packaging. Consequently, hundreds (if not 

thousands) of different marketing pieces must be replaced and revised to reflect the changes 

required in the proposed rule. The monetary and labor costs of doing this would be substantial, 

certainly in the range of millions of dollars. 

7. In addition to the government-prescribed warnings, the federal Tobacco Control 

Act ("TCA") contains provisions requiring certain information on brand packaging: 

a. "the name and place of business of the tobacco product manufacturer, packer, 

or distributer"; 

b. "an accurate statement of the quantity of the contents in terms of weight, 

measure, or numerical count"; 

c. "an accurate statement of the percentage of the tobacco used in the product 

that is domestically grown tobacco and the percentage that is foreign grown 

tobacco"· 1 and , 

d. the statement: "Sale only allowed in the United States."2 

1 FDA has announced that, "at this time, FDA does not intend to enforce the requirement 
in section 903(a)(2)(C) of the TCA that tobacco products in package form bear a label with an 
accurate statement of the percentage of foreign- and domestic-grown tobacco for those products 
that are made or derived from tobacco, including tobacco-derived liquid nicotine, e-liquid made 
or derived from tobacco, cigars, smokeless tobacco, and waterpipe tobacco." FDA, Guidance: 
Interpretation of and Compliance Policy for Certain Label Requirement; Applicability of Certain 
Federal Food, Drug, and Cosmetic Act Requirements to Vape Shops 6 (Mar. 2019). 

2 This requirement does not go into effect until 15 months after FDA issued a valid 
graphic-warnings rule. 21 U.S.C. § 387t(a)(l). 

-3-
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And, in addition, the U.S. Treasury Department's Alcohol and Tobacco Tax Trade Bureau 

requires the statement "Contains 20 Class A Cigarettes" on applicable cigarette packages. 27 

C.F.R. § 40.215. Given the limited space on packaging, these requirements further limit 

manufacturers' ability to communicate on cigarette brand packaging. 

8. Federal law imposes other constraints on cigarette manufacturers' ability to 

communicate about their brands and product offerings. For example, cigarette manufacturers are 

barred from: 

a. advertising through television or radio, 15 U.S.C. § 1335; 

b. selling or giving away any promotional items ( other than matchbooks) that 

have a brand name, symbol, or colors associated with a cigarette brand, 21 

U.S.C.§ 387a-1; 21 C.F.R. § 1140.34; 

c. sponsoring "any athletic, musical, artistic, or other social or cultural event, or 

any entry or team in any event," using a brand name, symbol, or colors 

associated with a cigarette brand, 21 U.S.C. § 387a-1; 21 C.F.R. § 1140.34; 

and 

d. giving out free samples, 21 U.S.C. § 387a-1; 21 C.F.R. §§ 1140.16. 

9. The proposed rule will materially impair our ability to communicate about our 

brands with adult tobacco consumers and imposes costs that are extensive. 

Reynolds's Goals and Methods for 
Communicating with Adult Cigarette Consumers 

10. Consumer marketing is fundamentally the process of identifying and responding 

to consumer preference. Marketing encompasses all activities undertaken in support of making a 

product available to consumers, and thus includes the product itself (which includes its 

packaging), its price, the places in which it is made available to consumers, and brand efforts to 
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communicate about it (including advertising and other forms of promotion, such as direct mail or 

email communications with consumers, sponsorship of events by the brand, etc.). 

11. Beyond efforts to produce tobacco brands which meet the varied preferences of 

adult tobacco consumers better than offerings of our competitors, Reynolds and Santa Fe seek to 

communicate with adult consumers in a variety of ways about their brands and, in doing so, 

provide those adult consumers with relevant information about their brands. Marketing 

communications are essential in order to effectively compete in the marketplace. Marketing 

communications are our means of providing that information to adult tobacco consumers about 

our brand and product category offerings and to build brand equity (in other words, the overall 

value associated with our brand in the mind of the consumer). 

12. When Reynolds and Santa Fe communicate with adult tobacco consumers, the 

primary goal is to differentiate their brands from competitors' brands. The companies strive to 

enable adult tobacco consumers to recognize their brands, to describe brand-specific features 

which may differentiate them from competitive choices and to convey to those adult consumers 

why their brands are superior to competitive brand choices. 

13. Across all consumer-packaged goods, packaging is an important part of how 

manufacturers communicate with consumers, and packaging is an important consideration for 

consumers when making brand decisions. Packaging conveys important information to 

consumers, or reinforces messages conveyed in other media and most fundamentally 

differentiates one brand of a good from another. These principles apply with equal force in the 

cigarette category. The packaging in which our brands are sold is typically an integral 

component of our commercial communications with adult tobacco consumers (e.g., brand 

packaging is typically shown and is a prominent feature in marketing communications). 

-5-
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14. Cigarette packaging is extremely important to communication with adult tobacco 

consumers. It is what enables adult consumers to identify our brands, it seeks to communicate 

other salient information about our brands and, more fundamentally, it seeks to reflect and 

reinforce the character of the brand. Thus, it both represents and reinforces tangible and 

intangible aspects of what we refer to as brand equity, which means essentially what the brand 

stands for. Brand equity is reinforced through text, images, color and graphics, across 

communication media including, in particular, brand packaging. 

The Proposed Graphic Warnings Rule Materially Impairs 
Brand Communications on Cigarette Packaging 

15. All of these communication goals and tools and, in my judgment the overall brand 

equity, will be negatively impacted by the proposed rule given the amount of physical space 

being taken by FDA for its messaging, the physical placement ofFDA's proposed messaging 

(top half of pack) literally subordinating all brand messaging to the FD A's messages and the 

redundancy of those messages (i.e., requiring an identical message on the pack front and back). 

16. FDA states that this rule seeks to make its messages "prominent." In fact, the 

proposed rule renders the FDA's messaging the single most dominant feature of brand packaging 

by virtue of its placement, large size (both in an absolute sense and relative to discrete 

commercial elements), message imagery and redundancy. As such, it will unquestionably reduce 

our ability to communicate and reduces the effectiveness of our communication by virtue of (a) 

having less space to communicate, (b) lower prominence, ( c) reduced ability to use text, images, 

color and graphics in the remaining less prominent display areas, and ( d) the likelihood that 

consumers will not attend to our brand messages in an effort to avoid viewing the images chosen 

by FDA. 
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17. Moreover, the full impact of the current proposed rule must be considered in the 

context of other existing legal mandates regarding our packaging (discussed above, paragraph 7) 

and restrictions on content and location of our consumer marketing imposed by the federal law  

(discussed above, paragraph 8). In other words, the total impact of the proposed rule must be 

assessed in light of the fact that numerous other forms of brand communication and marketing 

directed to adult smokers have been expressly foreclosed to us or our use of them has been 

constrained under federal law.  In addition, the proposed rule specifies that the text of words used 

in the warnings cannot be split when the package is opened, but FDA’s proposed warnings 

notably do not layout the warnings in a consistent way, making it exceedingly difficult to 

implement this requirement in box packaging configurations. 

18. The proposed rule will materially impair our ability to reinforce brand equity and 

convey information to adult consumers of cigarettes because it takes fully half of the primary 

physical space that we have for that purpose. Given the dramatically reduced amount of physical 

space available to us if 50% of the front and back of the package is occupied by a government 

message, existing trademarks must be redesigned, and the prominence, size, location of brand 

information and graphics, as well as the amount of information and graphics we are able to 

include on the package, will be adversely affected.  Consider, for example, current Camel Classic 

Blue style packaging, reproduced below. The iconic Camel logo, used in various ways to identify 

the brand since 1913, in addition to other information identifying and describing the brand is 

prominent on the front panel.  
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Current Camel Blue Pack 

The brand's ability to use this iconic imagery is materially impaired, given the need to be able to 

identify the specific brand name and style -- critical pieces of information to enable adult 

consumers to distinguish among numerous brand style choices, as illustrated below: 

c1\M~ 
BLUE ( 

TURKISH & DOMESTIC 
BL END 

Current pack front 

-8-

WARNING: 
Tobacco 
smoke can 
harm your 
children. 

c1\M 
BLUE < 

TURKISH & DOMESTIC 
BLEND 

Modified pack front 
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19. In addition, it bears emphasis that brand packaging is not static. We periodically 

update our brand packaging, or use limited-time modified packaging, to achieve different 

communication goals. For example, below is an image of a recent prior pack design for 

Reynolds' Camel Blue cigarettes that illustrates how packaging can change based on 

communication goals in place at the time. For example, in an effort to describe the unique blend 

of tobaccos unique to Camel it states: "A master-crafted blend of only the finest hand-picked 

Samsun & Izmir Turkish tobaccos with a robust domestic tobacco blend creates Camel's 

distinctive flavor and world-class smoothness." 

: ~ .. , ' 
0 ,\. ' .... . ~ 

FSC ....... 
...... 1 .... 

Prior Camel Blue Style Packaging 

As a practical matter, that same message cannot be conveyed on the pack with 50% less space on 

the rear panel. Even after shrinking other elements of the pack's graphics and text, the font of 

this important descriptive text would have to be made much smaller and, thus, would have to be 

modified or omitted, as illustrated below: 

-9-
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WARNING: Smoking reduces 
blood flow to the limbs, which 

can require amputation. 

Prior Camel Blue Style Packaging Back 
(Image on right image illustrates placement of 50% graphic warning) 

20. Packaging for other brand styles of Camel, as well as brands of cigarettes sold by 

Santa Fe, further illustrate the problems described above. For example, the Camel Filter style 

pack below is a representative example of use of limited-time, specialized packaging. 

I 

CAiii. SIDCERS' PACK llSDIS-VlllllE 2 
IIISPta-WAS-IOIINITIC-.

/ . 
MEET JEN YOUNG 

FROII BIIIKTIII. l«lllTlt ~DCM 
- BE FlUIO CARWIG THE SlOl'£S ANO StJf 1111 
TIil WT COAST. IIR CAMEL P.ICX WAS IIAVI. Y 

NllUlll BY GtAfFll1 AIII IMJIIU MT 
OIIS.SIIIISCl&SIIRPUISOIW.STYUAS 

"IIUTY GOOINSS" ANO $TIMS TO MME OOY 

Camel Filters Style with Limited-time Pack Design 
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This unique packaging reflects an effort to reinforce Camel's brand equity utilizing a novel 

graphic design which subtly depicts the iconic Camel image on the front of the pack. It also 

provides information about the graphic artist on the rear of the package, in addition to other 

brand information, including information directing the adult consumer to a website (following 

third-party age verification that the consumer is 21 or older) where other similar content can be 

viewed. All of this is, from a brand perspective, important information to be conveyed. 

21. Next, packages for two of the thirteen styles of Natural American Spirit brand are 

copied below further reflect the different types of information sought to be conveyed to adult 

consumers about the brand on brand packaging and the importance of packaging to do so. The 

first example, Natural American Spirit Yellow, is representative of packaging for the styles of 

this brand broadly. 

!Ulld\ 
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-(j)~i I AMEIUAN. 
SPIRIT 

N A T U R A L REAL. SIMPLE. DIFFERENT. 

AMERl(AN 11 I I --IObloco, 
SPI 

..,..in,.knll, _____ 

h ~I ! 

_.,,-....,,..,_.....,..,_ 

;ul ~ i wwaalleldlolow_....., --~ 
- """""""' ... J 

_In ______ 

====~ I ....__....,, Toblcco..,._, 
'!> Toblccol-~ "' I --o-_ .,_ = ... 
~ l7l Mlll.O'l'Wll 

0 u. 

NATUltAL 
AMERl(AN 

SPIRIT 
Natural American Spirit Yellow Style 
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The pack front features the brand name in an iconic type face and Native American imagery. The 

back of the packaging describes several product features which distinguish this brand from 

others in the marketplace, including the use of "whole-leaf tobacco," "Earth-friendly tobacco," 

and provides a description of the taste profile of this unique style, "mellow taste," the disclaimer 

("Natural American Spirit cigarettes are not safer than other cigarettes."), and iconic imagery and 

text used across the brand portfolio. The second example below features a recent brand initiative 

related to Santa Fe's commitment to Earth-friendly farming practices in the tobacco it sources 

and its support of natural habitats. There are several different versions of packs that were created 

in support of this initiative, although this is representative of them. 

111 111 !,. 
r 

' 

... -
-II 

= 

AMERl(AN ii• ,iiiiii ----------! 
IPIRIT 

• 
tr - • 

Natural American Spirit Blue Style 

The pack front displays the Northern Aplomado Falcon, and messaging that the tobacco 

ingredients are tobacco and water. The back of the pack describes Santa Fe's commitment to 

Earth Day and sustainability. In such communications, it is important to provide details of 
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activities reflecting that commitment, such as the text describing Santa Fe' s manufacturing 

facility as producing "zero-waste-to-landfill." The pack also describes the "full-bodied" taste 

profile, the tobacco ingredients (tobacco and water), information to facilitate consumer inquiries 

(phone number, address, and corporate website), the same disclaimer, and iconic imagery and 

text used across the brand portfolio. Again, all of this is, from a brand perspective, important 

information to be conveyed. 

22. The ability to convey the same information conveyed in these examples (both 

qualitatively and quantitatively) would be eviscerated for all practical purposes with 50% less 

space on the front and back of these packs. Communication of this same information with 50% 

less space on both the front and back of the package would be cramped, difficult to read and lack 

the same sense of quality ( or words reflecting elements that are important to consumers in 

assessing quality). 

23. In my experience doing packaging research with adult tobacco consumers, and 

more generally interacting with adult tobacco consumers, it is my belief that consumers will 

overwhelmingly view the entire package. Stated differently, I do not recall ever interacting with 

an adult tobacco consumer, directly or in consumer research on packaging, in which the 

consumer said that he or she does not look at both sides of the packaging. For this reason, the 

proposed rule ' s requirement for a duplicative graphic health message on both the front and back 

panels,3 as a practical matter, is unnecessary to achieve exposure to the warning message. But, to 

3 The proposed rule suggests that FDA intends duplicative warnings. For example, FDA 
states that each package must bear "a required warning" and that "[t]he required warning 
[singular] must comprise at least the top 50 percent of the front and rear panels." 84 Fed. Reg. at 
42,797 (emphasis added) (proposed§ 1141.lO(c)). Moreover, on its website, FDA provides a 
sample pack with the warnings that depicts the same warning on both the front and back of the 
packs. https :/ /www .f da. gov /tobacco-products/labeling-and-waming-statements-tobacco
products/ci garette-health-wamings. 
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be sure, that would also be true if FDA requires different (or random distribution) of the graphic 

warning messages on both the front and back package panels since an average adult smoker 

consumes 3-5 packs per week and thus would be exposed to all ofFDA's messages, even if 

displayed on only one panel, within a short period of time. 

24. In addition to impacting our ability to communicate important information on 

brand packaging, FDA's proposed rule will also dramatically impact retail point-of-sale where 

adult consumers make brand purchase decisions. By way of background, virtually all retail sales 

of cigarettes in the U.S. are not self-service, in other words the consumer does not physically 

select a pack or carton to purchase from the merchandising display. Typically, there is a 

merchandising display that contains the brands being sold at that location, it is several feet 

behind the sales counter (e.g., 5' to 7'), and it is solely accessed by a store clerk in response to an 

adult consumer's request. The primary information being conveyed at retail point-of-sale is 

brand availability (primarily based on the physical visibility of the cigarette packages 

themselves) and price (such as on shelving "channel strips," i.e., a 2" wide strip of paper bearing 

the brand name and/or price). Point-of-sale may include a few larger pieces with some brand 

imagery, but these are also typically are focused on promoting brand availability. If these pieces 

are larger than 36 square inches a 20% graphic warning message will be required, further 

relegating brand messaging to a less prominent location in this medium as well. 

25. The relegation of brand imagery to the bottom half of a cigarette package further 

harms our ability to communicate with adult consumers because consumers in a retail outlet may 

not be able to see the brand name of the product when it is in the merchandising fixture. As 

described above, if our packaging has 50% less space for conveying messages and are viewed 

from several feet away, brand messages -- if physically visible at all -- would be illegible, and 
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hence, invisible. Moreover, it is not possible to mediate the impact of the rule by adding point

of-sale signage since doing so would block clerk access to brands available for purchase. 

26. At my direction, I obtained photographs depicting retail trade marketing displays 

of primarily Reynolds and Santa Fe brand cigarettes to reflect the impact of the FD A's proposed 

rule (i.e., packs bearing random graphic warnings on the top 50% of the packs and, yellow 

shading reflecting other required graphic warnings occupying the top 20% of the point-of-sale 

messaging that qualifies as advertising under FTC guidelines): 

Current Retail Display 

Modified Retail Display Reflecting Proposed FDA Rule 

These graphics above illustrate the impact of the proposed rule in a typical retail environment; 

predictably, the FDA messages are collectively dominant, and branding has become invisible. 
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Current Retail Display 

Modified Retail Display Reflecting Proposed FDA Rule 
(Yellow Shading Reflects Additional 20% Required Graphic Warnings) 

Finally, as illustrated below, this graphic reflects a typical merchandising unit for cigarettes at 

retail and how, as a result of the proposed rule, it would be impacted. 
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Modified Retail Display Reflecting Proposed FDA Rule 
(Yellow Shading Reflects Additional 20% Required Graphic Warnings) 

Consequently, in the modified environment reflecting the propose rule, the dominant message for 

consumers will be only the FDA's proposed messages. 

The Proposed Graphic-Warnings Rule Also Impairs 
Cigarette Advertising Brand Communications 

27. Under the proposed rule, each advertisement for cigarettes must bear a graphic 

warning on the top 20% of the advertisement, including messages at point-of-sale where the 

FDA message would be dominant, as illustrated above. It is unclear why this further message 

redundancy is necessary, but it reflects a further material reduction in the space that 

manufacturers have to communicate with adult consumers at retail where messaging 
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opportunities on point-of-sale are limited (typically to brand name and price) due to the nature of 

the retail environment. 

28. The proposed rule again takes the most prominent portion of advertising space, 

the top 20% of each advertisement, for FDA's proposed message, irrespective of the amount of 

space needed to merely communicate it. Thus, the proposed rule would have much the same 

effect on cigarette advertisements that it has on cigarette packaging: the warnings would either 

distract consumers from Reynolds's message or repulse consumers and potentially cause them to 

avoid looking at brands' messages at all. 

29. Moreover, given that the rule requires the FDA messages to appear on all 

advertising at retail, it further results in the display of duplicative messages with no regard to 

whether such duplication is necessary to convey the information sought to be conveyed. 

30. I end where I began. Reynolds and Santa Fe firmly support further public 

awareness of the harms of smoking cigarettes, but also believe that the way those messages are 

delivered to the public cannot run afoul of the First Amendment protections that apply to all 

speakers, including Reynolds and Santa Fe. These companies market lawful products only to 

existing adult tobacco consumers. Communicating with adult tobacco consumers is crucial to 

Reynolds's commercial success. If this rule is implemented as proposed, our ability to do so will 

be significantly undermined. 

Oct. 9, 2019 
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~iclPF!H~nR~rg 
~UNIVERSITY of PENNSYLVANIA 

October 21, 2011 

Kelly Blake, Sc.D. 

Health Scientist 

Health Communication and Informatics Research Branch 

Division of Cancer Control and Population Sciences 

National Cancer Institute 

National Institutes of Health 

Dear Kelly, 

We submit the attached proposal for an administrative supplement. The proposed supplement has three 
specific aims: 

Specific aim #1: Extend the evidence about response to graphic warning labels to groups not included in 
the original FDA/RTI study. Among 18-24 year olds and separately for older populations (25+), sample 
will be drawn from African-American, Latino, those who have not enrolled in college and pregnant or 
child bearing age women. 
Specific aim #2: Implement a population survey designed to support the choice of message persuasive 
appeals for an expected FDA sponsored smoking cessation campaign complementing the roll out of the 
GWL. 
Specific aim #3: Develop a program of focused studies which will be informative for FDA as it makes 
decisions about the rollout and further development of its anti-tobacco efforts. These will include 
studies of response to repeated rather than single exposures to graphic labels; studies of response to 
GWLs with mortality versus other threats, contingent on smoking identity and age; studies using eye 
tracking hardware to understand how people read warning label displays. 

It will involve two major studies, and three smaller focus studies. The major studies include 1) a graphic warning 
labels message testing program with samples of young people and adults not well represented in the original 
FDA/RTI study (N=4500) and 2) a large sample survey with a nationally representative sample of the US 
population to support decisions about an anti-smoking campaign to complement the rollout ofthe graphic 
warning labels (N=2100). The focus studies include 1) a study of smokers' responses to repeated exposure to 
GWLs (N=l30); a test of comparative responses to death-implicating versus other GWLs (N=1200), and a study 
of response to GWLs with sophisticated eye-tracking methods (n=lO0). 

These projects are closely related to the specific aims of the hosting Penn CECCR, which has a substantial history 
in testing anti-smoking public service announcement messages, and includes a Message Design Core focused on 
testing effectiveness of messages. In particular the CECCR proposal's Specific AIM 4 stated: 

AIM 4: To improve procedures for developing promising messages for cancer communication 
interventions through the Message Design Core. This core will (1) provide to the major research and 
pilot research projects in the CECCR II help in the selection, design, testing, and evaluation of messages 

3620 Walnut St., University of Pennsylvania 
Philadelphia, PA 19104-6220 

FAX 215-898-2024 
www.asc.upenn.edu 
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employed in the research projects, (2) provide an online laboratory for rapid and efficient message 
testing of cancer control messages in response to new developments with appropriate and 
representative target populations,(3) collaborate with cancer-related research projects at the University 
of Pennsylvania and around the country in selecting, designing, testing, and evaluating messages for 
cancer communication research, (4) develop and evaluate new methods and tools for the efficient and 
valid assessment of theoretically important message characteristics pertinent to cancer communication 
campaigns and interventions and (5) advance theories of message effects relevant to cancer control 
which integrate with established theories of information processing and behavior and attitude change. 

Clearly the work under the proposed administrative supplement fits under the broader mandate of the existing 
CECCR program, as well as with our prior history of related research. 

Please let us know if you need additional information. 

Sincerely, 

Robert Hornik, Ph.D. 
Wilbur Schramm Professor of Communication and Health Policy 
Director, Center of Excellence in Cancer Communication Research 
Chair, Faculty Senate 
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Robert Hornik (PI)- CECCR Admin. Suppl. #2 

Administrative supplement: Supporting the diffusion of the tobacco graphic warning labels (GWL.) 

Specific Aims: 
Specific aim #1: Extend the evidence about response to the labels to groups not included in the original 
FDA/RTI study. Among 18-24 year olds and separately for older populations (25+), sample will be drawn 
from African-American, Latino, those who have not enrolled in college and pregnant or child bearing age 
women. 

Specific aim #2: Implement a population survey designed to support the choice of message persuasive 
appeals for an expected FDA sponsored smoking cessation campaign complementing the roll out of the 
GWL. 

Specific aim #3: Develop a program of focused studies which will be informative for FDA as it makes 
decisions about the rollout and further development of its anti-tobacco efforts. These will include 
studies of response to repeated rather than single exposures to graphic labels; studies of response to 
GWLs with mortality versus other threats, contingent on smoking identity and age; studies using eye 
tracking hardware to understand how people read warning label displays. 

Background. The FDA has developed a rule describing how GWLs will be incorporated into cigarette 
packaging and advertising. A central support for the decisions about what graphics to include with the 
proposed text warnings was a large scale survey undertaken by FDA/RTI which tested 36 potential 
graphics with populations of teens (13-17) young people (18-24) and other adults. While these surveys 
included respondents from a wide range of backgrounds, there were insufficient numbers drawn from a 
variety of important population groups to support a claim that specific graphics would be effective with 
members of those groups. In addition, the rollout of the labels (scheduled for Fall, 2012) may be 
accompanied by a complementary public education effort in support of the labels and possibly include 
more general anti-tobacco education. Through this administrative supplement proposal, we will 
propose research activities which can be used to inform decisions at the FDA about the strategy for 
rolling out the GWL and the development of the FDA anti-tobacco public education strategy more 
broadly. 

1 
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Robert Hornik (PI)- CECCR Admin. Suppl. #2 

Project #1: (specific aim #1.) We propose to undertake surveys with target populations of interest using 
a modified version of the FDA/RTI instrument and survey approach. We will specifically test the nine 
selected graphics and text labels against criteria of cognitive and emotional responses to the graphics, 
recall of the graphics and the warning labels, and beliefs about benefits and costs of smoking. The tests 
will be undertaken with populations of (a) young {18-24 year old) smokers and non-smokers with 
sufficient numbers of African-American, Latino, women who are pregnant or of child bearing age, less 
educated (high school graduate or less) as well as 'general' population respondents to reliably assess 
responses in each of those groups and (b) older populations [25+] of smokers drawn from the same 
groups. ; Survey respondents for these studies will be recruited from one or more opt-in on line panels 
with large numbers of registered survey takers. 

The basic survey design will involve a single interview with each respondent. The respondents will be 
recruited from online opt-in panels, largely from the Survey Sampling International panel. Respondents 
will be provided with information about the study (as approved by the Penn IRB) and asked to confirm 
their willingness to participate. An opening series of questions will ask about smoking history and 
background characteristics to make sure that respondents are eligible for the study; the respondents 
will be shown a single graphic warning label, randomly chosen from the set of nine, and asked to assess 
the label against the following criteria: emotional response, perceived effectiveness, reactance 
(resistance) to the GWL, and then a series of questions concerning smoking urge, beliefs about the 
benefits and costs of smoking- relevant and not relevant to the warning and image they were exposed 
to, and then recognition of the warning label. (This series of questions will be closely modeled on the 
FDA/RTI instrument, with some modifications reflecting message evaluation procedures we have 
applied in previous evaluative work on anti-smoking messages. Appendix A provides a draft version of 
the sorts of questions that will be included, based on the FDA/RTI study, with examples of relevant 
questions we have used in past research)" After this primary assessment focused on a single label is 
complete, respondents will be shown 3 additional warning labels randomly ordered and randomly 
chosen from among those on the approved list, and asked to assess each of the labels with a brief 
version of the assessment instrument, including only the emotional response and perceived 
effectiveness items. In prior research we have found that there are minimal message order effects on 
perceived effectiveness ratings but some order effects on emotional responses. 

The results of this study will be provided to FDA no later than April 2012. Information about 
responsiveness to each label will be compared among focus samples and general population groups on 
each of the previously described criteria. The report will consider implications of the comparative 
results for FDA's use of each warning label, and for the need for any special considerations for particular 
subgroups in the process of rollout. 
Analysis steps will include: 

• cleaning data to assure no out of range or non-credible responses; 

• if missing data for an analysis is greater than 15%, multiple imputation of missing data; 
• scale development for outcome measures - e.g. emotional responses; perceived effectiveness; 

reactance; benefits versus costs of smoking; we will consider the reliability of including 
emotional responses and perceived effectiveness ratings of the 3 additional ads at this time 

• single label, single outcome analyses: OLS regression to detect evidence of differences between 
a subgroup (e.g. racial/ethnic groups) and the general population sample in response to specific 
label on each of the outcomes, adjusting for other characteristics of individuals (e.g. education, 
gender, prior smoking behavior). If analyses include examining 11 different subgroups on 9 

2 
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different labels on even 4 primary outcomes, this would produce nearly 400 separate analyses, 
which would be summarized in the next step. 

• cross-label analyses: descriptive summary of results from the single label, single outcome 
analyses within a subgroup vs. general population comparison looking across outcomes and 
across labels- to capture the tendency for a given subgroup to differ consistently from the 
general population (ie. have a consistently less favorable response to labels) when assessed on 
each relevant outcome and on each label. This will allow us to provide both a summary picture 
of the results and to correct for chance differences given the large number of analyses 
undertaken. The table below suggests what such a summarizing table might look like. This 
hypothetical example would lead to the claim that African-American smokers were more 
positive towards the labels than were general population smokers. We will also explore 
alternative weighting schemes to develop summary scores for the set of outcomes. 

African-American Smoker versus General Population Response to Graphic Warn ing Labels (sign and effect size 
for individual regression of AA versus General Pop. on outcomes, adjusted for background characteristics) 

Label Label Label Label Label Label Label Label Label 

1 2 3 4 5 6 7 8 9 
Emotional response +0.2 +0.2 +0.2 +0.2 +0.2 +0.2 +0.2 +0.2 +0.2 

Perceived effectiveness +0.1 +0.l +0.4 +0.1 +0.4 +0.4 +O.l +0.4 +0.l 

Benefits vs. costs of +0.3 +0.3 +0.1 +0.3 +0.1 +0.1 +0.3 +0.1 +0.3 
smoking 

Reactance 0.1 0.15 0.1 0.15 0.15 0.1 0.1 0.15 0.1 

We project that we will require 50 respondents for each GWL for each subgroup in each population. 
Under the assumption that we want 80% power to detect a medium effect size (here the effect would 
be a more positive response by the subgroup compared to the general population sample) for a specific 
graphic label, SO would be the minimum sample size required. For many other analyses which combine 
subgroups (e.g. all young smokers versus all young non-smokers) we would have the power to detect 
smaller differences. We will recruit sample through the Survey Sampling International panel; the survey 
will be programmed and hosted at the Annen berg School for Communication. Respondents will have 
the option of responding to the survey in Spanish, although the warning labels will be shown in their 
untranslated versions for all respondents. Survey Sampling International maintains a very large opt-in 
online respondent panel, and supplements that with recruiting respondents from other partners (SSI 
Dynamix). They describe themselves as the "world's leading provider of sampling, data collection and 
data analytic solutions for survey research". Respondents to these questionnaires are volunteers who 
are provided with small incentives for completing questionnaires. While they are not a randomly 
selected sample from the population, they do provide respondents with a wide range of personal and 
social characteristics and respondents can be recruited at an acceptable cost. Because the 
questionnaires are presented on line, it is possible to include visual display materials. The total sample 
would be about 5000 cases, with enough respondents so that we would have 450 respondents falling 
into each of the following groups: 18-24 year olds: (smoking African-American, non-smoking African
American; smoking Latino, non-smoking Latino; smoking high school or less education, non-smoking 
high school or less education; general population non-smoking; general population smoking) 25+ year 
old smokers: (African-American, Latino, low education, general population); 18-40 year old female 
smokers. 
Time line: 
November 1-January 15: Development, programming, and finalization of measuring instrument, data 
collection and implementation plans. 
January 15-February 15: collection of data. 
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February 15-April 15: Analysis of data; preparation of report. 
April 15 - Presentation of results to FDA. 

Project #2 (specific aim #2): We propose to undertake a nationally representative sample survey with 
young adult smokers and non-smokers and older adult smokers (with oversamples of African-Americans 
and Latinos) to enable us to assist the FDA in the design and execution of persuasive messages in 
subsequent tobacco control campaigns. Persuasive messages are built both upon content and upon the 
format or execution of that content. Theoretical and empirical work in our research group has 
developed a method to harness survey data from the target audience allowing the selection of the most 
(and least) effective persuasive themes (content) in advance of campaign communication design. 
Hornik and Woolf (1999) first laid out the approach and we and others have explored empirical 
applications (c.f. Cappella et al, 2001), Yzer et al, 2004, Hornik and Ramirez, 2006). The approach we will 
follow parallels the one we used to recommend message strategies for the ongoing CDC-sponsored City 
of Philadelphia tobacco control campaign. The results are not the messages themselves, but the themes 
most likely (and least likely) to be effective for changing a specific behavior such as quitting smoking 
completely within a defined period or, in the case of younger non-smokers, not starting at all. This 
method involves developing an extended list of potential beliefs about the positive and negative 
consequences of quitting smoking, norms around quitting smoking, and beliefs about personal and 
response efficacy. These components might be targeted as persuasive themes when formative data 
indicates that they (a) differentiate intenders and non-intenders, (b) are not already completely 
accepted in the target population, and (c) could be the basis for a credible appeal. 

The formative survey would ask smokers to indicate their acceptance of the behavioral beliefs (including 
themes addressed in the GWLs), their current smoking behavior and their intentions about quitting (or 
initiating for younger non-smokers). Simple and straightforward statistical techniques reveal promising 
themes by subgroups of the population (by race-ethnicity, by gender, by educational level) and whether 
some potential persuasive themes were promising across major smoking or non-smoking groups. The 
procedure provides invaluable information to campaign designers suggesting -- for individual groups 
within the target population -- which thematic directions persuasive communication should (and should 
not) take. The analysis yields an ordered list of promising themes. The execution of these themes 
would still be in the hands of the campaign's message designers but with clear guidance about what 
themes to emphasize and which not. An example of the questions we have asked in this sort of study 
appears in Appendix B, which includes major sections of the questionnaire used for the City of 
Philadelphia campaign foundational survey. 

The sample would include 1) 600 current 18-24 year old smokers and 600 18-24 year old non-smokers, 
weighted so that among both smokers and non-smokers at least 100 were African-American and 100 
were Latino, and half had high school education or less and 2) 900 25+ aged smokers, weighted so that 
at least 200 were African-American and 200 were Latino, and half had high school education or less. 
This sample would be drawn from the Knowledge Networks (KN) online panel, supplemented if required 
by additional sources. Knowledge Networks has provided a formal estimate for providing sample 
members for this project. They have indicated that they can provide all of the needed sample for the 
older group and for the young non-smokers, but will fall short for young smokers. It may be necessary 
to supplement that sample with young minority smokers drawn from another, less representative 
sample panel. The KN panel is recruited through random digit dialing procedures and is generally 
considered comparable to phone survey sampling in the representativeness of the respondents. KN 
offers a procedure for blending or weighting sample drawn from the KN panel with opt-in panel to 
maximize the representativeness of the overall sample. 
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Analysis steps will include: 
• cleaning data to assure no out of range or non-credible responses; 
• if missing data for an analysis is greater than 15%, multiple imputation of missing data; 
• assessment of validity of measures, development of scales for outcome measures. 
• Estimation of simple association of each belief with intentions to quit smoking (among smokers) 

and with intentions to avoid smoking initiation among non-smokers, for both the appropriately 
weighted full sample and the sub-samples (African-Americans, Latinos, respondents with high 
school education or less, women of child-bearing age, and lighter and heavier smokers). 

• Depending on the level of measurement of variables involved, and evidence for linearity of 
associations, {OLS, ordinal or logistic) regression based estimates of associations of specific 
beliefs with intentions adjusting for background characteristics of individuals will be generated. 

• For the full sample, regressions with interaction terms will next examine evidence that the 
associations between specific beliefs and intentions are moderated by race-ethnicity, 
educational level or gender or smoking behavior; associations which do not have evidence of 
moderation would be most appropriate for a general campaign. 

• Results will be summarized so as provide systematic comparisons across beliefs to show which 
are (a) most worthy to be considered as themes for message development on average, and (b) 
for specific subgroups of the population. Appendix C, attached, includes both the executive 
summary and a PowerPoint presentation reporting on a similar survey used to support planning 
for the Philadelphia Anti-Smoking Campaign. 

Time line: 
November 1-January 30: Discussion with FDA about campaign thinking; Preparation of questionnaire. 
February 1-February 28: Knowledge Networks questionnaire programming and data collection. 
March 1-June 30: data analysis and report preparation. 
July 15, presentation to FDA. 

Projects under specific aim #3 (Focus Projects #1,#2,#3): A valuable activity under this supplement will 
be the development of focused studies contributing to the broader agenda of the FDA rollout and 
continuing campaign work. We propose three specific studies here; they represent the types of studies 
that will fall under this specific aim. The studies undertaken will in all cases be relevant to potential FDA 
decision-making in the context of the warning label rollout or the rollout of a complementary anti
smoking campaign. Some are proposed at this point; others will be sparked by findings from other 
research or new proposals. These projects will be completed by November 2012. 

Focus Project #1: Response to repeated and naturalistic exposures rather than single exposures to GWL. 
Most current research supporting GWL choice involved single exposures to graphics and evaluation of 
responses. In contrast, most real life exposure to the graphic labels will take place repeatedly, as 
smokers open packs of cigarettes every day, or non-smokers see the strong graphics repeatedly as they 
pass convenience stores daily which feature poster ads for a tobacco brand. Repeated exposures may 
produce quite different effects than single exposures; at one extreme smokers may simply become 
inured to the graphics, and no longer process them. On the other hand, the shock of the graphics may 
become paired with smoking and provide continual negative reinforcement for smoking. This focused 
study will begin to examine this question with smokers. We will recruit 130 smokers and ask them to 
participate in a 2 week research study. Each respondent will be asked to provide information about how 
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many cigarettes he or she smokes and what brand is preferred. The smokers will be divided into two 
treatment conditions: 
• Group 1: who are given the number of cigarette packs they need for two weeks with the current 

customary packaging; 
• Group 2: who are given enough packs for two weeks but with new covers reflecting one of the 

warning labels; all participants will receive the same label. 
Baseline measures will include smoking behavior and Fagerstrom dependence measures. Primary 
outcomes, assessed at the end of the two weeks will include cognitive and emotional response to 
smoking; intentions to quit smoking; for those in the GWL condition, additional measures will include 
recall of warning labels; and both positive and negative responses to the labels. Both groups will be 
exposed to the GWL that was used for the GWL Group packs, and assessed for emotional response to 
understand whether the GWL group has become desensitized to the labels. Both groups will be 
contacted by telephone one month post treatment to assess smoking status. The sample size will be 
sufficient to detect 2-tailed medium effect sizes with 80% power. 

Analysis steps will include: 
• cleaning data to assure no out of range or non-credible responses; 
• assessment of validity of measures, development of scales for outcome measures. 
• Establishing no differences in dropout rates between conditions. 
• T-tests comparing Groups 1 and 2 on each outcome measure, with appropriate corrections for 

multiple comparisons. 

Time line for focus project #1: 
November 1-March 30: detailed development of study procedures, development of measures, 
pretesting of all operational procedures with a pilot sample. 
April 1-August 30: recruitment of participants and implementation of study. 
September 1-October 30- Analysis of data and report writing. 

Focus Project #2 - Death appeals versus non-death threats in Graphic Warning Labels. 
The specific aim of this study is to compare the effectiveness of two different threats in the 

GWLs: those that explicitly mention death as a consequence of smoking and those which mention other 
forms of threat to self and others. 

Until recently, most theories of persuasion and behavior change have treated all threat appeals 
as functioning equivalently (Dilliplane, 2010}. Terror management theory (TMT} suggests that fear 
appeals that make the mortality of the target audience salient may function differently than do other 

types of threat (Greenberg, Solomon, & Pyszczynski, 1997; Solomon, Greenberg, & Pyszczynski, 

1991). TMT holds that when faced with one's mortality, people seek to manage the distress produced 
by focusing inward on their core values, world-view and ideology. 

In studies that apply TMT to behavior change, appeals that activate the target's mortality 
salience can boomerang in contrast to other appeals but only for those for whom the behavior being 
targeted is a part of their world view central to their self-esteem (Hansenm Winzeler, & Topolinski, 
2010; Shehryar & Hunt, 2005}. By making mortality salient, those seeing the behavior as a part of their 
core identity can respond by defending their identity and dismissing the persuasive appeal as irrelevant 
or incredible. 

The nine GWLs selected by the FDA include three which make mortality salient explicitly: 
"smoking can kill"; "cause fatal lung disease"; and "cause fatal lung disease in non-smokers". The other 
six GWLs focus on other serious threats where mortality salience is remote ("addictive"; "harm to 
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children"; "harm to fetus during pregnancy;" "reduce risk") or implied but not explicit ("cause strokes 
and heart disease"; "cause cancer"). 

This project tests the hypothesis that when mortality is made salient explicitly by the GWLs, the 
overall effectiveness of the labels is evaluated less positively (lower perceived effectiveness, lower 
intention to quit, weaker emotional response, elevated reactance) than the non-death threat GWLS but 
only for those smokers for whom smoking is a core, positive part of their identity. In addition we expect 
that this relationship will be moderated by age. This hypothesis will be tested both with a population of 
older smokers (30+) and with a population of younger smokers (18-29). We speculate that mortality 
salience may be a more remote outcome for the younger smokers so that both the death and non-death 
appeals may have parallel effects without the boomerang for the death appeals hypothesized for the 
older population. 

The hypothesis will be tested in a 3 labels X 2 identity X 2 age design in an online experiment. 
The three label conditions will be: mortality salient GWLs 3 in random order); general threat GWLs (3 of 
6 randomly selected for each respondent in random order); and control (text warning label from current 
cigarette packaging). Smoking identity will be operationalized by Fagerstrom scores, stage of change, 
and several items tapping into smoking-related esteem employed in other studies (Hansen et al 2010). 
Age groups will be 18 to 29 and 30 and older. 

The study will be conducted as an on line experiment with respondents supplied by Survey 
Sampling International (as above) and online survey hosted by the Annenberg School. Samples will be 
N=lO0 per condition for a total N of 1200. Outcome measures will be similar to those employed in study 
1 in this proposal. Procedures will require a distractor task of about 10 minutes between the 
manipulation of mortality salience and the outcome measures as is common in TMT studies. We expect 
a three way interaction among label condition, age and identity with specific a priori contrasts to be 
tested: (1) all GWLs should be rated more favorably than the simple surgeon general's warning label; (2) 
mortality salient GWLs will be less favorably rated than the general threat GWLs by the older, strong 
smoker identity group compared to the older, weak smoker identity group. Whether the younger 
group is also susceptible to the TMT boomerang effect will be explored as a research question. All 
analyses will be conducted using the analysis of variance (and covariance as needed) with tests for a 
priori contrasts. 

Time line for focus project #2: 
November 1-February 28: development of study procedures, development of measures, pretesting with 
small online sample. 
March 1-March 31: Online sample in the field; data cleaning; descriptive analyses. 
April 1- September 30: Analysis of data and report writing. 

Focus Proiect #4 - Consistent Visual and Textual Messages in Graphic Warning Labels {GWLs) 
The specific aim of this study is to examine the effect of congruent and incongruent warning 

labels on viewing patterns for the GWLs in minority and non-minority viewers and the effects of such 
viewing on recall of label content, beliefs about smoking and intentions to quit. 

Recent research in the Penn CECCR has focused on examining differences between graphic 
warning labels. The study used an infra-red eye tracking system which captured viewing patterns of 200 
current, daily smokers who attended a single laboratory session where they viewed one cigarette 
warning type: text or graphic. This is the first study to assess recall of a GWL using eye tracking in US 
smokers, and reports two notable results. First, there was a significant difference in percent correct 
recall of the warning label between text and graphic conditions, 50% versus 83%. Second, time to first 
viewing the GWL text and dwell time duration on the graphic image were significantly associated with 
correct recall. The more quickly attention was drawn to the warning label text, and longer dwell time on 
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the graphic image were associated with correct recall. This study importantly demonstrates that a GWL 
can be effective in improving recall. 

Data from the study suggests that a complex viewing pattern enhances the recall, but this is 
based on one Health Canada GWL with congruent text and graphics. Incongruent messages -- where the 
text and graphic do not convey the same message -- could be counterproductive, particularly for those 
who do not understand the warning text or the image because it is not clear what is being illustrated. In 
countries with low literacy rates, GWLs have been reported to be effective in increasing awareness of 
the dangers of smoking. However, part of this success was because there was minimal information 
available on cigarette packaging prior to the introduction of GWLs in these countries, and the 
effectiveness was assessed in general constructs, such as increased awareness that smoking is 
unhealthy, or reported greater intention to try to quit smoking. What is encouraging across previous 
research is the demonstration that adopting GWLs with supportive text reduces differences in 
knowledge and intention to quit smoking between disparate literacy and educational levels. However, it 
remains unclear how non-supportive text, such as some of the proposed GWLs contain, could affect 
understanding of the smoking risk. One might equally postulate that a redundant message between 
graphic and text is optimal because it delivers a single, effective message; or, that distinct messages in 
graphic and text might be viewed as more salient to more smokers because they are elaborative. This 
can be empirically tested in the project we propose herein. Results from this study may identify an 
opportunity to refine the GWLs, or identify ways to supplement the introduction of GWLs with 
additional media campaigns and messaging. 

In the GWLs selected by the FDA there is clear variation in the redundancy between the text and 
visual information displayed. For example, a congruent GWL has a graphic of a diseased lung and the 
text 'lung disease'. In contrast, an incongruent GWL has a graphic of a tracheotomy with smoke coming 
out, but text that states cigarettes are addictive. The amount of inference making necessary to bridge 
the visual and the text in this latter case is greater than that of the former. The degree of incongruence 
could affect the processing of the visual and textual messages thus undermining rather than reinforcing 
their effect. 

The sample will include 100 smokers (Nl=S0 minority and N2= 50 non-minority). GWLs will be 
ranked by other raters in terms of degree of redundancy between textual and visual information. On 
Day 1, participants will be randomly assigned to view the 4 highest or the 4 lowest in redundancy while 
having eye tracking assessed, then answer questions on attitudes, beliefs, intentions to quit smoking, 
and recall. For the next 5 days, participants will keep a daily calendar of smoking behaviors, then return 
on Day 5 to complete a similar session as Day 1, in order to examine how a second exposure to GWLs 
affect outcome items. 

Gazetracker software (v.07,01.243.128, Eye Response Technologies Inc., Charlottesville, VA) will 
be used to display the GWLs and record the eye tracking data as measured by an Eye-Trac 6 control unit. 
Regions of interest (ROI) will be created and coded for each GWL. Regions of interest will consist of: 1) 
graphic image, 2) text warning, and 3) 1800Quit-Now telephone number. 

Participant eye-tracking data will undergo data reduction and processing for each ROI (text of 
GWL; graphic of GWL; Quit Line area). The participant sample will be characterized using descriptive 
measures, including level of nicotine dependence. Analysis of covariance will be used to examine 
condition differences in all outcome measures, including short-term and longer term recall, daily 
smoking, beliefs and intentions, amount smoking and eye tracking data. 

Based on previous studies to recruit non-treatment seeking, current smokers to a 5-day smoking 
study, we anticipate needing to conduct 200 telephone screens to identify 120 eligible participants 
interested in completing the study. We anticipate an approximately 85% attendance rate; or 102 
participants. We therefore propose to schedule on average about 20 sessions per month, so that in 6 
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months sessions will be completed. Eye tracking data will be pre-processed weekly, then reduced and 
coded in monthly batches for best efficiency. Final datasets (demographic, cigarette consumption 
calendar, response items concatenated with eye tracking data) will be prepared by month 8, leaving 4 
months to prepare final reporting requirements and prepare manuscripts for publication. 

Novemberl-December 31- Preparation of study procedures and materials 
January 1-June 30- Data collection 
July 1-October 30-Analysis and report writing. 

i NSDUH indicates that 40% of the 18-25 age group reported using any tobacco product (and 34% reported cigarette 
use) in the previous month in 2010; any tobacco product use varied among population subgroups of interest: 32% of 
African-Americans; 31% of Latinos; 47% ofthose who were high school graduates or less. The 26+ group included 
27% who used any tobacco product in the past month in 2010, including 28% of AA, 22% of Latinos, 34% of those 
with high school or less education. 
11 The FDA/RTI study included an attempted one week follow-up with all respondents to assess delayed recall of the 
label. We do not think this is a good use ofresources for the current study for the following reasons: we would lose 
the ability to obtain comparative responses to other images/labels in the baseline study since that exposure would 
contaminate recall of the primary image; we think we will be able to use those additional exposures at baseline to 
increase the precision of our estimates of sub-group responses to each label; we do not think that one week delayed 
recall captures the memorability of the labels under realistic conditions when smokers are likely to be repeatedly 
exposed to each image rather than exposed a single time -the usefulness with regard to decision-making of any 
observed differentiation among labels and between subgroups is probably going to be minimal; in practice, the extra 
information provided by the one week recall did not appear to influence materially the choices among graphics 
based on the FDA/RT! study. The conclusions about which labels should be preferred would likely have been the 
same based on the other available criteria. Finally, while the FDA/RTI study obtained follow-up data from about 
71 % of those who completed the baseline study comments about the difficulty ofrecruiting minority and special 
population groups would suggest there might be a lower rate of follow-up success for these groups in this type of 
study. 
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Aims: The 2009 Family Smoking Prevention and Tobacco Control Act (FTA) requires that the cigarette packs 
carry graphic warning labels (GWLs) that consist of a textual warning and a picture depicting the negative 
health consequences of smoking. Pursuant to the FTA, the FDA issued its Final Rule specifying the nine 
images that were to be combined with the nine text statements mandated by the FTA to form the new GWLs 
(1 ). Tobacco companies objected and an appellate court vacated the Rule citing infringement of the plaintiffs' 
First Amendment rights. The court determined that FDAs' evidence was insufficient to prove that GWLs reduce 
smoking over time or justify introducing GWLs with strongly aversive imagery. The ruling highlights the 
limitations of existing data on GWLs that have been obtained predominantly through large-scale surveys using 
self-report outcome measures. In addition, the opinion has touched on the basic controversy over whether 
strongly salient messaging improves the outcomes of persuasive health communications. This project will take 
a unique trans-disciplinary approach to address this issue from both a clinical and a neurophysiological 
perspective. We shall use biochemical (Urine Cotinine, UC) and neuroimaging (Functional Magnetic 
Resonance Imaging, fMRI) assays, as well as trad itional measures of motivation and persuasion to compare 
the brain and bio-behavioral (UC) impact of GWLs that were rated high or low on the emotional response (ER) 
scale that has been used by the FDA to select GWLs for its Final Rule. Previous neuroimaging studies point to 
the amygdala and the medial prefrontal cortex (mPFC) as the key brain regions processing aversive stimuli (2-
6), and to the brain's mesocorticolimbic reward system as a mediator of the hedonic response to cues related 
to addictive substances, including tobacco (7). Also, neuroimaging shows that repeated exposure to aversive 
stimuli commonly leads to reduced amygdala response, often with concurrent increase in mPFC activation, 
possibly because mPFC provides top-down regulation of the amygdala (8-17). Similar change patterns have 
been observed in the brain response to drug-related stimuli after treatment (18). Ours and other groups have 
shown that mPFC activation during exposure to anti-tobacco messages predicts increase in the intent to quit 
smoking (19-22), as well as reduced urinary levels of the nicotine metabolite cotinine, a biochemical marker of 
smoking (23). Indeed, our preliminary ERP and fMRI studies show that high ER GWLs (24) acutely activate the 
amygdala and the mPFC and reduce the behavioral and brain response to smoking cues more than the low 
ER GWLs. Together, these findings suggest that (a) Compared to low ER GWLs, high ER GWLs are more 
effective at acutely reducing the behavioral and brain correlates of tobacco dependence; (b) UC levels are 
sensitive to anti-tobacco health communications and (c) mPFC and amygdala activation may explain the effect 
of anti-tobacco media on smoking behavior. To determine whether the effects of GWL are maintained over 
time, we shall study 150 non-treatment seeking smokers' brain fMRI response to GWLs and visual smoking 
cues and monitor their urine cotinine levels, before and after a 4-week long exposure to real-life cigarette 
packs carrying High or Low ER GWLs. By applying measures of brain, behavior, persuasion and motivation to 
smokers exposed to GWLs of high or low emotional impact, in a real-life setting, the project will provide 
integrated results that, together with existing data will inform science-driven regulation of cigarette packaging 
that balances constitutional law and public health interest. 

Primary Aim 1 (Clinical): Compare the effects of exposure to high or low ER GWLs in a naturalistic setting 
(smokers use real-l ife cigarette packs carrying high or low ER GWLs for 4 weeks) on urine cotinine levels 
(UC), a quantitative measure of smoking behavior/severity. 
H1. Compared to baseline, the High ER GWL Group will exhibit greater reduction in UC levels over a 4-week 
period than the Low ER GWL Group. 
Primary Aim 2 (Neuroimaging): Characterize the longitudinal effects of exposure to high or low ER GWLs on 
the brain fMRI response in the key brain regions (Amygdala and mPFC) mediating negative emotions. 
H2a: High ER GWLs will acutely (Session 1) produce greater Amygdala and mPFC activation than low ER. 
H2b: Following chronic exposure (Session 2), Amygdala response to GWLs will be reduced while the mPFC 
response will be increased, with both effects larger in the High ER GWL Group. 

Exploratory Hypotheses: 
H3a: Following 4 weeks of exposure, subcortical limbic (ventral striatum, amygdala and the hippocampus) 
response to Smoking Cues (SC) will be reduced while the mPFC response to SC will be increased, with both 
effects larger in the High ER GWL Group. 
H3b: Baseline tobacco intake (UC) moderates the mPFC response to GWLs and the reduction in UC. 
H3c: Following chronic (4 weeks) exposure, the High ER GWL Group will have lower cigarette intake and 
better Attitudes and Intentions towards quitting smoking than the Low ER GWL Group. 
H3d: Acute mPFC response at fMRI Session 1 will predict the UC levels at each weekly time point of the GWL 
exposure procedure. 
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Research Strategy 
A. Background: 
A.1 . Regulatory and legal environment: Cigarettes are the most common tobacco product worldwide. Most 
governments use cigarette packages for placement of mandatory warning labels about smoking. In the last 
decade, many countries adopted warning labels that have been progressively larger and carried more forceful 
images and text warning about the hazards of smoking (25-27). In the US, the most recent federal law 
regulating smoking is the 2009 Family Smoking Prevention and Tobacco Control Act (FTA). The Act provides 
for new graphic warning labels (GWLs) on cigarette packages that include a one-sentence textual warning 
statement and a color graphic depicting the negative health consequences of smoking and cover 50% of the 
front and back of the pack. The FTA left it to the FDA to select the pictures to be included in the GWLs. The 
FDA evaluated 36 candidate images and pursuant to the FT A, selected nine of these images, to match the 9 
text warnings specified by the FT A, yielding the nine GWLs that were included in the Final Rule (1 ). Tobacco 
companies objected by filing a lawsuit and recently the Court of Appeals for the District of Columbia Circuit 
vacated the Final Rule and remanded it back to the agency. The court opined that the FDA infringed on the 
tobacco companies First Amendment rights by forcing them to subsidize speech they objected to, and failed to 
prove strong enough public interest to justify such an infringement. Specifically, two of the three-judge panel 
agreed with tobacco companies' argument that the FDA did not show sufficient rationale for choosing GWLs 
that included a strongly aversive or otherwise emotionally disturbing image. Indeed, eight out of 9 GWLs 
selected in the Final Rule, were the highest on the "emotional response" scale (ER) of an FDA-sponsored 
survey of 36 candidate GWLs. The ER was closely correlated with aversion and negative affect subscales in 
that survey (24 ). The court also did not accept self-report variables such as intentions to quit smoking, as 
sufficient evidence of actual change in smoking behavior. This position is congruent with the concept of 
addiction as loss of conscious control over compulsive drug taking which would limit the addicted individuals' 
ability to follow their expressed intent (28, 29). The court felt that FDA arguments would be more compelling if 
they presented longitudinal data on the effectiveness of the selected GWLs in reducing actual smoking. Since 
the FDA evidence on GWLs was based largely on data from cross-sectional population-level studies that only 
relied on subjective measures, the court ruling suggests that objective experimental data would be helpful in 
informing regulatory policies on tobacco. 

A.2. Research on cigarette warning labels: A large number of studies have evaluated the effect of 
components of the GWLs, such as the level of elaboration of the textual warning, the size of the GWL, visibility 
of the cigarette brand name and emotional intensity of the warning (reviewed in Hammond (2011 )) However, 
most were cross-sectional in design and/or used subjective surrogates of smoking behaviors, such as 
perceived effectiveness of the warnings, thoughts about quitting, attitudes and negative emotion towards 
smoking and calls to quit lines, rather than direct measures of smoking quantity (25, 30-33). Indeed, the Court 
of Appeals quoted Hammond (2011) in saying "there is no way to attribute ... declines (in smoking) to the new 
health warnings." The 2010 FDA-commissioned "Experimental Study of Graphic Cigarette Warning Labels" 
(24 ), used Internet panels to survey approximately 18,000 adult smokers and adolescents at risk. Participants 
viewed one of the 36 GWLs that included one of the 9 mandatory warning statements (e.g. "Smoking Causes 
Cancer") and an image selected by the FDA, and rated them on several communication theory-based 
dimensions (24 ). The study found that compared to just seeing one of the 9 warning statements on the side of 
a pack, most GWLs elicited stronger emotional and cognitive responses and better short-term recall. This 
survey defined the aggregate measure of emotional response (ER) that influenced the selection of the GWLs 
for the Final Rule and is the main independent variable in the present project. The FDA study provides the 
population level information that is critical for further experimental studies, but it does not provide information 
on the mechanisms of action of a GWL variable, such as the ER, at the brain level. Such information would be 
complimentary to the existing knowledge derived from population-level studies using self-report measures, 
helping inform policy that reconciles constitutional law with public interest (27). Remarkably, no studies so far 
have combined quantitative measures of smoking and neuroimaging with longitudinal exposure to GWLs under 
naturalistic conditions, i.e. everyday use of real-life cigarette packs. The proposed study will use functional 
Magnetic Resonance Imaging (fMRI) and a biochemical measure of smoking to provide objective and 
quantitative data on the effects of emotional intensity of the GWLs on the brain and behavior of smokers. 

A.3. Biochemical markers of smoking: Cotinine is the major metabolite of nicotine that is considered the 
biochemical marker of choice for tobacco smoking exposure (34-37). Cotinine has a longer half-life (15-19 h) 
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in the urine than plasma, allowing it to reach a steady state that is relatively insensitive to diurnal variation. This 
characteristic allows the use of urine cotinine levels (UC) as a marker for daily intake, both in cigarette smokers 
and in those exposed to secondhand tobacco smoke (35). Cotinine metabolism is affected by factors such as 
race, gender, age, genetic variation in the liver enzyme CYP2A6, and/or by the presence of metabolic diseases 
or pregnancy. The elimination half-life and individual variability (35) in the quantitative relationship between 
steady state and intake of nicotine makes urine cotinine levels most suited as a within-subject measure of 
nicotine intake over past 3-4 days. The threshold urine cotinine levels used to discriminate smokers from 
nonsmokers are 50 ng/ml by Gas Chromatography (C.2.c) and 100 to 200 ng/ml for rapid screening tests 
(C.2.d) Although these are consensus thresholds, the optimal cut-point depends on the smoking behaviors and 
environment. Our Preliminary Study 1 confirms that assessment of UC by Gas Chromatography at our lab 
(C.2.c.) was highly reliable (one month test-retest r=.65) and associated with brain response to anti-smoking 
health communications. 

A.4. Blood Oxygenation Level Dependent (BOLD) functional Magnetic Resonance Imaging (fMRI): is 
presently the dominant brain imaging technique in cognitive neuroscience. BOLD fMRI signal is a robust 
derivative of regional brain metabolism based on the regional changes in the ration of oxygenated to de
oxygenate hemoglobin concentration during exposure to cognitive or visual stimuli (38, 39). It has a spatial 
resolution greatly superior to electroencephalogram (EEG), adequate temporal resolution, and is free of 
ionizing radiation. These characteristics make BOLD fMRI the method of choice in the studies correlating brain 
activity and behavior. Recently, fMRI has been applied to the study of anti-tobacco communications, both still 
and moving images and written text (19-21 ). The potential advantages of using neuroimaging in general and 
BOLD fMRI in particular for the study of anti-tobacco communications are a) collecting data on the brain 
mechanisms underlying the behavioral and social outcomes not accessible by self-report methods; b) the 
greater sensitivity to individual differences than that offered by behavioral and survey measures, theoretically 
permitting a sample size smaller than what is required in behavioral and social research. Neuroimaging, 
anchored in an objective behavioral outcome, such as urine cotinine level, could help address the gaps in our 
knowledge on the mechanisms of action of GWLs and complement the behavioral and social science data 
required to resolve the controversy surrounding the implementation of the FT A. 

A.5. Brain mechanisms underlying GWL response: GWLs (Appendix 1) are composite (text and graphic 
image) visual stimuli of neutral to negative emotional valence. We are not aware of neuroimaging studies of 
GWLs published as of the time of this writing. The literature on the central nervous system (brain) response to 
media with a wide range of emotional valence permits specific hypotheses about the putative brain systems 
engaged by GWLs (40-43). Imaging data implicate medial prefrontal cortex (mPFC) and the amygdala as 
primary regions activated by negative emotional stimuli in a laboratory setting, suggesting that these regions 
are likely to be involved in processing GWLs upon initial exposure. Indeed , our Preliminary Study 3 (A.6.c) 
shows robust activation in response to high ER GWLs in the amygdalae and the mPFC, as well as insulae and 
hippocampi, which have also been reported in multiple studies of negative emotional stimuli. Neuroimaging 
studies report a reciprocal opponent relationship between the amygdala and mPFC in fear and aversion 
processing, with reduced amygdala activation during higher cognitive processes which engage the mPFC, and 
vice versa (9, 15-17, 44-49). Opposite direction of changes in mPFC and amygdala response to drug-related 
stimuli is also observed in repeated exposure experiments, with or without treatment. For example, our prior 
studies in heroin users found that successful substance abuse treatment was associated with a decline in the 
amygdala and hippocampus response and an increase or lack of change in the mPFC response to drug
related stimuli (6, 18 ). Another body of literature supports the role of mPFC in formation of intent, including 
intent to quit smoking (50-52). Our Preliminary Study 1 (see A.6.a) seconds this literature by showing that 
mPFC activation predicts reduced UC levels over time after exposure to anti-tobacco video message. 
Together, these data suggest that acute initial exposure to GWLs in smokers will elicit activation of the 
amygdala and mPFC. Following 4-week repeated exposure, the amygdala response to GWLs is likely to 
decline, due to habituation and/or the treatment effects of GWLs, with a concomitant increase in the mPFC 
response that would reflect increased cognitive processing of the GWLs and inhibition of the amygdala 
response. Additional regions, such as insula (53) and the ventral striatum and orbitofrontal cortex, may be 
involved in the acute and chronic response to GWLs. However, since these regions have not been as robustly 
identified in our Preliminary Study 3, we limit our primary anatomical hypotheses to the mPFC and the 
amygdala. 
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A.5.a. Brain response to Smoking Cues (SC) is a secondary neuroimaging variable in this study. Briefly, the 
fMRI response pattern to SC in smokers has been well studied and involves cortical (insula, mPFC and OFC) 
and subcortical (amygdala, hippocampus, ventral striatum) components of the mesocorticolimbic reward 
system (6, 7, 53, 54). The clinical relevance of the brain response to SC as a marker of addiction severity and 
response to treatment (55-59) is limited by variation in the specific components of the mesocorticolimbic 
system activated across studies (7, 60, 61). Our Preliminary Study 2 (see A.6.b) shows that GWLs acutely 
attenuate the brain ERPs evoked by SC, though the EEG technology does not allow us to localize the brain 
source of this effect. An exploratory hypothesis (H3a) in this proposal is that the response to SC following 
chronic exposure to GWLs will decline in one or more components of the subcortical (mesolimbic) part of the 
mesocorticolimbic system. 

A.6. Preliminary studies: In preparation for the present proposal and with the support of NIDA R21 
"Functional MRI of anti-tobacco public service announcements", we conducted a series of studies of anti
tobacco public health communications using fMRI and ERP. The initial study found that anti-tobacco public 
service announcements (PSAs) with more attention-grabbing audiovisual features ("message sensation value, 
MSV") were associated with reduced mPFC activation and short-term recall, compared to the low sensation 
value PSAs ( 19). This observation contrasted some of the prior observational studies that showed better 
surrogate outcomes with high MSV ads. Our initial study held constant the strength of PSA central arguments 
(AS). Central arguments are one-sentence statements that are similar to the textual warning component of the 
GWLs. Similarly to the text component of GWLs, central arguments of most anti-tobacco PSAs are "loss
framed", i.e. focus on the losses of health and life. Thus the ER variable of the present proposal overlaps with 
both MSV and AS variables. To further assess their roles, we conducted an fMRI study that is described below. 
A.6.a. Preliminary Study 1 (23) experimentally manipulated the strength of central arguments (Argument 
Strength, AS) and format (Message Sensation Value, MSV) of PSAs simultaneously. Seventy-one non-

mPFC treatment seeking smokers were randomly assigned 
to a High AS group that watched highAS/highMSV 
and highAS/lowMSV PSAs, or a Low AS group that 
watched lowAS/highMSV and lowAS/lowMSV PSAs 
in the fMRI scanner. We found that at the 4 weeks 
follow-up, UC (determined by Gas Chromatography) 
was significantly lower in the High AS group than in 
the Low AS group (beta= .227, p= .021 ). We found a 
significant ASxMSV interaction in the mPFC and 
temporoparietal cortices (Figure 1 ). Greater 
activation in the mPFC during PSA viewing 
significantly predicted lower UC levels (beta= -.201, 
p= .043).This finding is consistent with studies in 
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Figure 1. Brain fMRI signal of AS by MSV interaction. 
Brain image: Whole brain activation associated with AS by 
MSV interact ion (cluster correction threshold of p< .001 ). 
Line plot: BOLD % signal change in mPFC associated with AS 
bv MSV interaction. 

treatment-seeking smokers (21) and converges on 
the significance of mPFC activation for change in smoking behavior. In addition, recall performance was 
negatively correlated with baseline smoking severity (FTND, C.2.e.) and with UC. Finally, improved Attitudes 
toward quitting after PSA exposure predicted reduced UC level at follow-up. 
A.6.b.Preliminary Study 2 used a 62-channel EEG and a modified priming paradigm to investigate whether and 
how GWLs affect smokers' self-reported cigarette craving and cortical activations elicited by smoking cues. 
Primes were GWLs or neutral pictures (Neu), and targets were smoking-related pictures (Cue) previously used 
to induce tobacco craving or comparable non-smoking-related pictures (nonCue) depicting domestic objects. 
Thirty GWLs (15 with high ER and 15 low ER score) were selected from the 36 GWLs evaluated in the FDA 
Study (24). Thirty neutral pictures from the International Affective Picture System (IAPS) (62) served as 
controls for the GWLs. Thirty smoking-related Cues and 30 nonCues were selected from pictures used in the 
previous fMRI studies at our Center (6, 63). The EEG signal was processed (epoched at -0.5 to +1.5s relatively 
to the stimulus onset time window and baseline corrected and bandpass-filtered at 0.1-30Hz) for each subject. 
Epochs related to smoking and non-smoking cues were averaged according to 6 conditions ([hiGWL]Cue, 
[loGWL]Cue, [Neu]Cue, [hiGWL]nonCue, [loGWL]nonCue, [Neu]nonCue), yielding six average waveforms. The 
P300 were measured at the medial parietal (Pz) electrode site referenced to the nose and defined as the 
largest positive deflection occurring 300-800 ms after stimulus onset (64, 65). We found that GWLs 
significantly reduced subjective cigarette craving induced by the smoking-related cues (t= -3.994, p= .001). 
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Importantly, the high ER GWLs reduced the cigarette craving more than the low ER GWLs (t= -4.194, p< .001) 
(Figure 2, Right panel). Consistent with the behavioral results, ERP data showed that GWLs significantly 
attenuated amplitudes of P300 elicited by smoking-related cues (p= .008), while GWLs did not affect amplitude 
of P300 elicited by non-smoking-related cues (p= .766). Furthermore, high ER GWLs significantly reduced 
P300 amplitudes more than low ER GWLs did (p= .003) (Figure 2, Left panel). These findings suggest a dose
dependent relationship between ER and reduction in the acute brain and behavioral response to smoking cues 
in regular smokers. Given the association between craving and subsequent smoking, these pilot findings 
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Figure 2. GWLs modulate brain and 
subjective cigarette cravings in 
response to smoking cues. 
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Left panel: Waveforms and scalp 
topography of P300 elicited by smoking 
cues as a function of ER GWLs 
([hiGWL]Cue vs. [loGWL]Cue) (Pz vs. 
nose reference, n=24).* p= .003. 
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Right panel: Subjective ratings for 
cigarette craving (0-100) induced by 
smoking cues. * p= .001. 

suggest that High ER may have clinical advantages and form the basis of our fMRI Session 1 and 2 design: a 
Smoking Cue paradigm, followed by a GWL paradigm in fixed order. 

A.6.c.Preliminary Study 3: In preparation for the present proposal, we tested the feasibility of detecting BOLD 
fMRI differences in brain response to high and low ER GWLs. Participants were 5 regular smokers (age 34.5 
±9.9, 2 Female, FTND score 4.3 ±1.6) who uniformly consumed one cigarette 30 minutes prior to the scan. 
BOLD fMRI was collected on a 3T Siemens Trio scanner with radient-echo EPI. The task com rised 18 
alternating 12-second long blocks of three categories: Proprietary lnfo 

roprietary lnfo 

aC OC Ca egory WaS repea e Proprietary lnfo 
-~~~--~~-~~~~---' ensure that blocks of the same category were not presented consecutive y. e ore an 

participants used a scroll wheel to rate their subjective cigarette craving f"",'-op..,..rie.,..tary_,,1...,.010--------~---. 

jProprietaryinto I Preliminary analysis of subject-level time-series fMRI data followed 
standard procedures. Briefly, images were motion corrected, slice time corrected, smoothed (FWHM 5mm), 
and high-pass filtered (100 seconds). Condition events were modeled with GLM, using a canonical 
hemodynamic response function and maps of the following linear contrasts were produced: 1) GWLs > control, 
2) high ER > low ER GWLs, and 3) low ER> high ER GWLs. Only voxels significantly activated (p < 0.05, 
uncorrected) contrasts were retained for further analyses. Group-level random effects analyses were 

Figure 3: Differences in BOLD fMRI brain responses to high and 
low ER GWLs in 5 smokers (p< .01 uncorrected for multiple 
comparisons). 

accomplished by entering whole brain 
contrasts into one-sample t-tests and 
resulting SPM (66) maps were 
transformed to unit normal distribution 
SPM (67) maps. The difference between 
high and low ER GWLs was seen in the 
mPFC, amygdalae, hippocampi, insulae 
and the associative occipital cortex 
(Figure 3). We also found the overall 
response to GWL vs. Control (not 

shown) involving the system 
implicated in the aversive and fear 
response: mPFC, bilateral amygdalae 
and hippocampi and the precuneus. 
These fMRI findings in a small sample 
of sated smokers show the robustness 

of the fMRI paradigm that we shall use in the present project with modifications allowing for ER to be a 
between-group factor (C.3.c.1.). 
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B. Innovation: The project will use a unique and novel approach integrating biochemical measures of smoking 
with neuroimaging and traditional measures or persuasion to address the key question on the role of emotional 
response in persuasive health communications. This issue has been brought to the fore by the current 
regulatory and legal controversy about the new cigarette package labeling promulgated by the FTA (See 
Background), however. In addition to informing this real-life regulatory dilemma, the project may significantly 
contribute to resolving the controversy (19, 68, 69) about the extent to which emotional salience contributes to 
the long-term behavioral effects of a persuasive health message. The project will inform the development and 
evaluation of tobacco product regulations by providing the first longitudinal evaluation of the effects of the high 
negative emotional salience of the graphic warning labels (GWLs) that integrates biochemistry and 
neuroimaging with traditional variables of craving and persuasion in the context of real-life exposure to GWLs. 
While the study questions are novel and aim to inform a controversial issue, the assays we shall use to 
address them are robust and highly reproducible, ensuring that our results would withstand legal and 
regulatory scrutiny. Similarly, while the approach this project takes is unique and highly innovative, its' rationale 
rests on a solid base of preliminary data and prior literature. 

C. Approach: 
C.1 . Overview of study design and procedures (Figure 4): 
C.1.a. Study Design: The study is experimental, open-label, and prospective. In order to address both the 
GWLs and ER variables, the study will employ a two-ER Group (2 levels, between subjects) design. 
Participants matched on gender (N=150) will be randomly assigned to the High (N=75) or Low (N=75) ER 
groups. The high ER group will view the high ER GWL task, and the low ER group will view the low ER GWL 
task in the scanner. The study comprises 2 sessions of fMRI separated by 4 weeks of GWLs exposure. We 
Hih ----... ---------- · elected to not include a control g 1 ____.. SC task and ____.. [ ) ____.. SC task and 
ER GW.......,.. high ER GWLtask .....,,. high ER GWLe,q,osure .....,,. high ER GWL task group exposed to current cigarette 
Group =•;;;;;;~ ~=========:: -;;;;;;;;;;;;=- packaging (no GWLs), because il®l:Jli4{11•Hii M:WUtl'sffl:tJrtlA'ffllDVGII li®l;iit4i11•Jl•J Low our aim is to investigate the highly 
ER GWL' ~';,

1
~: ~~ task low ER G\NL expos .. e !: ~:~~task emotionally rated GWLs compared 

Group to lower ER rated GWLs. 
Figure 4. Study design. Introduction of GWLs in general is 
a matter of law (FT A of 2009) that is being contested primarily on the basis of their high ER content. There is 
also little doubt that pictorial warnings are more salient than text-only warnings, thus making this type of control 
largely uninformative. 
C.1.b. Procedures: After the screening and consent procedures, enrolled subjects will be randomized to the 
High or Low ER GWL group and participate in an fMRI Session 1 (Figure 4 ), followed by a 4-week long GWLs 
exposure intervention and then fMRI Session 2. The "intervention" phase will include four weekly visits during 
which participants will receive a week-worth supply of study cigarette packs (Section C.3.b.) and complete self
report smoking assessments (i.e. cigarettes smoked per day in the preceding 7 days) and submit a urine 
sample for the quantitative urine cotinine level assessment (Table 1 ). 
Table 1. Schedule of Assessments: 

WEEKS-> 0 1 2 3 I 4 
Assessments and Interventions Screening fMRI Session Exposure to High or Low GWL Cigarette Packs fMRI Session 

1 (4weeksl 2 
H&P; Cotinine (NicAlert) and Pregnancy X 

Screen 
Urine Screen for Druc:is CUDS) X X X 

Randomize to ER qroup (High OR Low) X 

Quantitative Urine Cotinine (UC) Levels X X X X X 

(MS-GCI 
FTND X 

Cigarettes/day x 7 days (TLFB) X X X X X X 

Attitudes, Intentions, Quit status X X X X X 

Smokinq Cues (SC) fMRI task Version 1 Version 2 
GWL fMRI task (High OR Low) Practice X X 

C.1.c. Participants: will be adult (ages 19-55) daily smokers who report smoking between 5 and 40 whole 
cigarettes per day in the past 6 months, have urine screen positive for cotinine (C.2.d.) and are eligible for MRI 
(See Human Subjects Section, for exclusion/inclusion criteria). We include light smokers to allow us to 
examine the full range of smoking severity, by entering these variables as covariates of interest in the analysis 
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(see Analyses Specific to Hypotheses, C.4.). Power analysis (Section C.6.) shows that we need 124 complete 
datasets to detect at least medium effects on UC levels. Adjusting for estimated data loss of 15% due to fMRI 
data corruption and participant attrition between Sessions 1 and 2, we need to enroll 150 participants in 
Session 1, Based on our experience with two fMRI (combined N = 92) and one EEG (N = 25) study we 
conducted (See A.6.) at UPenn, in a similar population, we expect to complete enrollment and data collection 
for 150 participants between months 4 and 40 of the 48-months (4 years) project (Table 2). 
T bl 2 r r f h . a e 1me me o t e proJect 

Proiect Timeline Year 1 Year2 Year 3 Year4 
Quarter 01 02 03 04 01 02 03 04 01 02 03 04 0 1 02 03 04 

Training and Preparation X 

Recruitment X X X X X X X X X X X X 

Data Collection X X X X X X X X X X X X 

Data Analysis/QC X X X X X X X X X X 

Publication X X X X X X X 

C.2.Study variables: 
Independent: 
C.2.a.Demographics: Age, gender and ethnicity will be used as covariates of no interest. 
C.2.b.GWLs high and low on the Emotional Response Scale (ER): The ER score generated by the FDA 
Study for each of the 24 GWL included in this project (24) is the main independent variable in this study 
(Section A.1. ). Proprietary Info hat asked internet panel participants to 
rate on a scale o zero to ants ·ust viewed online made them feel: 

The range of ER was ........................ --................ __,,..,......,..-.,..._..-,,-......,...,.------------------' range o 
C.2.b.1. Procedure for generating the High and Low ER GWL sets (Appendix 1 ): GWLs were segregated by 
their ER score to create the High and Low GWL sets, that were used in the fMRI GWL Task (C.3.c.1.) and the 
4-week long GWL exposure procedure (C.3.b.) We started with the thirty-six GWLs evaluated in the FDA 
Survey (24). Each GWL contained one of the 9 one-sentence textual warning statements mandated by the 
FT A combined with one of 2 to 6 different candidate images tested by FDA. We selected two GWLs, one with 
highest and one with lowest ER value for each textual warn ing. This yielded 9 pairs of high and low ER GWLs, 
matched for their textual warnin . Proprietary lnfo 

roprietary lnfo 

roprietary lnto This yielded a set of twelve high (18.21, SD 1.25) and 12 low ER (16.06, 
SD 1.09) GWLs that differed significantly on the ER variable (paired t-test, p<0.000005, df11 , T= 7.87) and 
produced significant fMRI effects in Preliminary Study 3. Please see Appendix 1 for the complete catalog of 
GWLs and Figure 3 for the fMRI differences between these High and Low GWL sets. 
Dependent: Biochemical markers of smoking quantity: 
C.2.c.Quantitative urine cotinine (UC) level by Gas Chromatography Mass Spectrometry (GC/MS): is the 
primary dependent variable in the Aim 1 (H1 a) of this study. GC/MS is a reference method for measuring 
cotinine, with a limit of detection of 2 ng/ml and clinical cut-off of 50 ng/ml. We shall use the Philadelphia VA 
Medical Center (VAMC) Toxicology Laboratory (See Resources), adjacent to the UPenn campus to perform 
this test. We have successfully utilized this laboratory in the Preliminary Study 1 (23). The procedure for the 
collection of urine samples is described in a prior paper by members of our team (70). 
C.2.d.NicAlert™ immunochromatographic assay is a rapid , semi-quantitative dipstick method of measuring 
cotinine in the urine (34, 71-73). NicAlert™ is intended for professional semi-quantitative determination of 
cotinine in urine for the purpose of determining exposure to tobacco products within the past 48 hours (Nymox, 
Inc, Hasbrouck Heights, NJ). Nicalert will be used at screening only, to confirm self-report of regular smoking. 
NicAlert™ uses monoclonal antibody-coated gold particles and a series of avidity traps that allow 
quantification. The result falls in one of 6 bands, with Band 0 for blank samples, and Band 6 for the samples 
with the highest cotinine levels, with intermediate concentrations generating intermediate profiles. The cutoff 
cotinine concentration for regular smoking on the NicAlert™ test is 100 ng/m (Please see package insert at 
http://www.nymox.com/default.action?itemid=47). 
Subjective measures of smoking severity and quantity: 
C.2.e.Fagerstrom Test of Nicotine Dependence (FTND) (74) is a validated self-report measure of nicotine 
dependence level. The FTND is a 6-item, self-report measure of nicotine dependence that has satisfactory 
internal consistency (Cronbach's alpha= .64) and high test-retest reliability (r = .88) (75). FTND will be used at 
screening and included as a covariate of interest in the GWL fMRI Task (see C.5.a.) group level analysis. 
C.2.f.Time Line Follow Back (TLFB) will be used to estimate the number of cigarettes smoked per day (CPD) in 
the preceding 7 days. Participants will use a calendar for each day between the weekly visits as described in 
detail in Ashare et al (2012). To confirm the number of cigarettes smoked, participants will be asked to collect 
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used cigarette filters and bring them to each visit in a re-sealable date-labeled bag provided for each study 
day. The daily calendar and the filter count will be averaged to create a more stable estimate of daily cigarette 
consumption (70). TLFB will be administered at screening and at all follow up appointments. CPD is a 
secondary smoking severity outcome variable. Self-report alternatives to TLFB include the more accurate and 
expensive methods using hand-held electronic devices (76), however since CPD is not among our primary 
outcome variables, these are not cost-effective. 
C.2.g.Smoking-related persuasion and motivation variables: 

C.2.g.1 . Intentions (77-79): Behavioral intentions will be measured in the following manner: How 
confident are you that you will quit smoking cigarettes completely and permanently, in the next 12 months? 
(1=definitely will not to 4=definitely will). How likely is that you will quit smoking completely and permanently in 
the next 12 months? ( 1 =not so sure to 3=very sure). 

C.2.g.2. Attitudes (78, 80, 81 ): Semantic differential items will be used to assess the attitudes toward 
quitting smoking and seeking cessation treatment in the next 12 months on a scale of - 3 to +3. The form of 
these questions is "My quitting smoking cigarettes in the next 12 months would be ... " bad to good; foolish to 
wise, harmful to beneficial; difficult to easy; dumb to smart; unenjoyable to enjoyable; unhealthy to healthy; 
stressful to relaxing; unpleasant to pleasant; unnecessary to necessary. 

C.2.g.3.Cigarette Craving (CR) will be assessed during the fMRI sessions from "not at all" to "very 
much" using a 100 mm Visual Analog Scale. 
C.2.h Brain BOLD fMRI signal in the mPFC and Amygdala in response to GWLs is the main dependent 
variables of H2a and H2b and Exploratory H3d of the study and are discussed in the next section. BOLD 
fMRI response to Smoking Cues (SC) in the subcortical components (Amygdala, Hippocampus and Ventral 
Striatum) of the mesocorticolimbic system are dependent variables in an hypothesis (H3a). 

C.2.h.1. Overview of BOLD fMRI paradigm designs: BOLD fMRI is a relative (non-absolute) measure, 
and experimental results are typically reported as contrast between conditions. Two main strategies are event
related and block designs (82, 83). For the latter, discrete 1-2 sec long stimuli of the same category are 
presented in epochs (blocks) that typically last 12 to 45 seconds (Figure 5 & 6) or a single video clip (19). A 
block design efficiently estimates the average BOLD response for the entire epoch and tends to produce larger 
effects than event-related designs, as evidenced by the Preliminary Study 3 (A.6.c). It does not allow modeling 
of signal associated with individual stimuli in the same block. We use block design for both fMRI GWL and 
fMRI SC tasks. Specifically, in the fMRI GWL task, for the purpose of contrast between high and low ER, 
randomly selected six 3-sec long GWLs included in each GWL block, are treated as a single epoch and brain 
signal is estimated for the entire "block" (C.3.c.1 ). The Smoking Cues fMRI task (C.3.c.2) utilizes the same 
design, with the blocks of 3 categories: Smoking Cues (SC), non-Smoking Cues (non-SC) and Baseline. 

C.2.h.2. BOLD fMRI image acquisition: Scans are obtained on a clinically approved 3T Siemens Trio 
system. A 5-minute magnetization-prepared, rapid acquisition gradient echo (MPRAGE) image is acquired for 
anatomic overlays of functional data and spatial normalization (84). The MPRAGE includes an inversion
recovery preparation period (T1=1100ms) to produce T1-weighted contrast, and has a 1x1x1mm voxel size. 
fMRI is acquired with BOLD imaging (85, 86), using a whole-brain, single-shot gradient-echo (GE) echoplanar 
(EPI) sequence. The EPI is acquired with the following parameters: TR/TE=3000/30 ms, FOV=192 mm, 
matrix= 64x64, slice thickness/gap=3/0mm, 46 slices. All EPI acquisitions include a 20 sec dummy-scan period 
in order for the MR signal to reach a steady state. 

C.3.Specfic study procedures: 
C.3.a.Screening session (Table 1 and Section C.2): Study candidates will be recruited through local radio and 
newspaper advertising. They will be provided study information at the initial phone contact, that will help 
assess their eligibility, and invited for the screening session. Candidates will then undergo the informed 
consent procedure, be fully screened for eligibility, under the direct supervision of the Pl, have the pre
exposure assessments that will include demographics (age, gender, ethnicity, education level), smoking 
severity assessments, information about preferred cigarette brand, rapid semi-quantitative dipstick screen for 
urine cotinine (C.2.d) and a urine sample for the baseline GC-MS quantitative cotinine (UC) levels and be 
randomly assigned to the High or Low ER group (please see Protection of Human Subjects Section, for 
additional details). Self-report of regular daily smoking of 5-40 cigarettes will be the criterion for participation in 
screening, where candidates with rapid dipstick semi-quantitative cotinine (NicAlert, C.2.d.) reading below 100 
ng/ml will be excluded. Discrepancies between self-report and semi-quantitative assessment of smoking 
severity by NicAlert (i.e. non-smokers, light, moderate and heavy) will be evaluated on a case-by-case basis. 

C.3.a.1.Randomization: Participants will be randomly assigned to the High or Low ER group using an 
urn randomization procedure (87) to ensure balanced baseline UC distribution between high and low ER 
groups. Participants will be exposed to either high or low ER GWLs according to their group assignment 
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throughout the study: Session 1 fMRI GWL task, GWL Exposure Procedure and Session 2 fMRI GWL Task 
(Figure 4). 

C.3.a.2.Practice fMRI session: To reduce the potential confound of practice, adaptation to MRI 
environment and exposure to GWLs creating false positive differences between fMRI Session 1 and 2, 
participants will be pre-exposed to fMRI GWL task in the Mock MRI scanner (deactivated scanner used for 
practice), one week prior to fMRI Session 1, after randomization (C.3.a.1.). 
C.3.b. Naturalistic GWL Exposure Procedure: Procedures involving giving smokers cigarettes for research 
purposes have been used in IRS-approved studies with different aims and assays at our institution and in 
published reports (88). Naturalistic exposure best approximates the setting in which smokers would be 
exposed to GWLs once they are implemented. GWLs not attached to cigarette packs do not approximate the 
complete stimulus to which smokers would be exposed in real life that would include name brands and 
cigarettes, and therefore, findings made with GWL-only laboratory stimuli may require confirmation in a real life 
setting, before they could be used to guide regulatory policy. The study cigarette packs will be FTA compliant, 
i.e. have 50% of the front and back covered with a GWL. The Surgeon General warn ing on the side of the pack 
will be covered. Specific GWLs will be the 9 high and 9 low GWLs presenting 9 warning statements. The High 
ER group will be given high ER GWL packs and the Low ER group will be given low ER GWL packs. 

Depending on their group assignment at randomization, participants will be exposed to high or low 
GWLs between fMRI Session 1 and Session 2, as follows: Participants will come for weekly follow up 
appointments (f/u) from week 1 till week 4 of the study, inclusive. At each f/u appointment participants will be 
given the packs of the brand and size (1 00's, regular) of choice reported before randomization. GWLs in each 
group will be rotated so that each participant will receive approximately the same proportion of each specific 
GWL over the 4 weeks of the intervention. The weekly number of packs provided to participants will be based 
on self-report at initial screening. The self-report will be reconciled with the semi-quantitative urine cotinine test 
(NicAlert, C.2.d.) also performed at screening. In case of significant discrepancies between self-report and UC
based smoking quantity, an effort will be made to help the participant improve the accuracy of self-report and if 
intentional overestimation is likely, participant may be excluded (See Protection of Human Subjects Section). 
The duration of intervention (4 weeks) is based on the time at which we were able to detect effects of one
time exposure to anti-smoking TV ads on UC in a population of smokers that did not have a longitudinal 
intervention (Preliminary Study 1 ). Peak effects of daily exposure to GWLs on UC may take less than a 
month; however, the effect may undergo slow extinction that is also of interest to the Aims of the proposal. 
For this reason participants will have weekly f/u assessments that will include TLFB for CPD and urine 
sampling for the quantitative UC (C.2.c.). 
C.3.c. MRI Sessions 1 and 2 (separated by the 4-week long exposure to cigarette packs with GWL): 
fMRI Procedure: Upon arrival to the laboratory, participants have a urine drug screen to rule out use of illicit 
drugs (Please see the Human Subjects Section for exclusion criteria) and are asked to smoke one cigarette 30 
min before scan time (to standardize time since last cigarette and avoid the confounding influence of nicotine 
withdrawal symptoms) and escorted to the MRI facility where the investigator meets them, reviews the consent 
and MRI screening form, and answers any remaining questions. Participants are placed in the scanner in a 
supine position. The stimuli are rear-projected to the center of the visual field using a Powerlite 7300 Video 
projector system (Epson America, Inc) and viewed through a mirror mounted on the head coil. Participants are 
given a non-ferromagnetic scroll wheel (FORP™, Current Design Inc., Phi ladelphia, PA). Prior to imaging, 
participants are requ ired to demonstrate understanding of the tasks and use of the scroll wheel that they have 
learned during the Mock fMRI Session. Data are reviewed by a neuroradiologist, for clinically-relevant findings. 
fMRI is acquired during two Tasks: (1) Smoking Cues Task (10.35 min) and (2) GWL Task (10.35 min), 
separated by the 5-minute MPRAGE (T1) image. The total time in the scanner, including time for positioning 
removal and structural imaging, will not exceed 35 minutes. The order of the tasks will remain fixed between 
fMRI sessions, because we are interested in the within session and between sessions order effects. 

C.3.c.1. fMRI GWL Task (Figure 5) will yield imaging data pertinent to Primary Hypotheses H2a, H2b 
and Exploratory Hypotheses H3b and H3d. This task is modified from the fMRI task used in the Preliminary 
Study 3 (Section A.6.c) to accommodate the ER becoming a between-subjects factor. This modification 
requires replacing a cognitively "passive" Control condition (scrambled GWLs) with an "active" Control 
condition matched for visual and linguistic complexity of the GWLs. The GWL stimuli will comprise 12 high and 
12 low ER GWLs (please see Appendix 1 for all stimuli) selected from the 36 GWLs rated for ER in the FDA 
Study (24 ), following the procedure described in section C.2.b.1 and piloted in Preliminary Studies 2 and 3. 
The Control condition will comprise neutral images accompanied by neutral textual statements similar in length 
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to the nine GWL statements, such as "Pens are used to write on paper" accompanying an image of a hand 
holding a pen. The neutral images have been shown to have no effect on subjective cigarette craving (CR) in 
the Preliminary Study 2. 

fMRI GWL Task desi n roprietarylnfo 

roprietary lnfo 

seconds each. Proprietarylnfo 
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C.3.c.2.fMRI Smoking Cues (SC) Task (Figure 6) will serve two purposes: 1) For each of the fMRI 
Sessions, the SC task will induce a uniform state of smoking motivation in smokers who consumed a 
cigarette 30 minutes before the session starts and increase the power of the GWL fMRI task that will follow 
it, to detect changes in cigarette craving (6CR). 2) It will yield behavioral (6CR) and neuroimaging data 
pertinent to exploratory hypothesis H3a, i.e. change in the brain and behavioral response to SC from 
baseline, as a result of chronic exposure to GWLs. SC task stimuli are images depicting cigarettes and their 
use. As elaborated in section A.5.a. , brain fMRI response to SC is considered to be a correlate of tobacco 
addiction severity. We shall use the twelve smoking-related and 12 non-smoking-related pictures selected from 
the set used in our previous craving-provocation studies (6, 63) and were shown to reduce the brain ERP 
response to SC after exposure to GWLs, in Preliminary Study 2 (A.6.b). 

fMRI SC Task design: The SC task paradigm design (i.e. block design with same timing parameters 
and required subject response) is identical to the fMRI GWL task, except the blocks categories are Smoking 
Cues (SC), non-Smoking Cues (non-SC) and Baseline. 
Fi ure 6. fMRI SC Task desi n 

= r--~m 

10.35min 

C.4.Experiment-specific statistical analysis: 
CA.a.Overview of hypotheses: 
Based on our Preliminary Study 1, where anti-tobacco PSAs with strong "loss-framed" arguments, that 
emphasize negative consequences of smoking, such as death or disease, were associated with reduced UC 
one month later and addressing our Aim 1, we hypothesize that the high ER GWLs, that have stronger 
emphasis on death and disease and are more aversive than the low ER GWLs, will have greater impact on 
smoking behavior indexed by reduced UC. Specifically, we hypothesize that (H1a) compared to baseline the 
High ER Group will exhibit greater reduction in UC levels than the Low ER Group over 4-week GWL exposure. 

Our Preliminary Study 2 shows that high ER GWLs produce greater reduction in cigarette craving and 
brain response to smoking-related cues, than the low ER GWLs. Additionally, our Preliminary Study 3 shows 
high ER GWLs induce greater activation in the mPFC and Amygdala than low ER GWLs. Based on these data 
and addressing our Aim 2, we hypothesize that (H2a) the high ER GWLs will acutely (Session 1) produce 
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significantly more BOLD fMRI signal in these brain regions. Based on our Preliminary Study 1, we hypothesize 
that (H3d) the mPFC response at fMRI Session 1 will predict the UC levels at all 4 time points of f/u during the 
longitudinal GWL exposure procedure (Please see Section C.3.b.). 

Data on longitudinal changes in the brain response to GWLs after long term repeated exposure are not 
available. Our exploratory hypothesis H2b is based on the available literature on repeated response to 
aversive and drug related stimuli, including recent papers by the Pl , that indicates that Amygdala response to 
aversive and drug related stimuli is prone to habituation that may be mediated by the parts of the mPFC. 
Moreover, in our Preliminary Study 1, mPFC activation during a single session of viewing anti-tobacco TV ads, 
predicted UC levels one month later. Based on these data, we hypothesize (H2b) that the Amygdala response 
to GWLs will be attenuated by 4 weeks of exposure, while the mPFC response will increase. Finally, based on 
our Preliminary Study 2 and prior literature, we hypothesize (H3a) that the mesolimbic response to SC will also 
be reduced by chron ic exposure to GWLs, with greater decrease in the High than Low ER group. Preliminary 
Study 1 showing reduced PSA recall performance in the heavier smokers and prior literature on the interaction 
between smoking severity and attentional bias to GWLs (89) are the basis of the exploratory hypothesis H3b. 
Measures of persuasion (Attitudes and Intentions) have been sensitive to PSA in our Preliminary Study 1 
(Attitudes) and prior studies (90). An association between mPFC response to health communication and 
subsequent change in these variables has also been reported to (41 ), forming the basis for H3d. 
C.4.b.Behavioral analyses specific for hypotheses: 
Prior to performing analyses, standard data screening/cleaning procedures (91) will be applied, to: 1) screen 
for data-entry errors; 2) check for outliers; 3) assess the extent and pattern of missing data, and; 4) check that 
appropriate assumptions of normality are met, as necessary. In all analyses, assumptions underlying the 
application of all statistical methods used will be examined, principally through use of standardized residuals, 
influence diagnostics, and graphical displays. We will check to confirm that the groups do not differ at baseline 
relevant background variables using analyses of variance (AN OVA) for continuous variables and log-linear 
models for discrete or ordinal responses. The randomization process should minimize the need for the 
inclusion of covariates to reduce bias in the treatment comparisons. However, relevant covariates will be 
considered for inclusion in the analyses to improve the precision of estimation of the effects (92). The 
hypotheses and the statistical procedures we will employ to analyze the data are listed below. 

C.4.b.1. Primary Aim 1: For H1a, the High ER and Low ER groups will be compared on the four 
repeated measures of UC obtained between the two sessions. UC is continuously distributed, and the 
groups will be compared using a mixed effects model (93). The explanatory variables (fixed effects) in the 
model will include a binary factor for group, a linear trend for the time effect, and a group by time 
interaction. The interaction term provides an explicit test of H1 a, and appropriate estimates and 
confidence intervals will be reported. If the linear trend is inadequate to capture the shape of the time 
trajectory, we w ill model time as a categorical (3-level) factor. Given the relatively small number of time 
points, we expect that a simple covariance structure (e.g. compound symmetry, or autoregressive) will 
suffice to capture within-subject correlation patterns across time. The randomization will provide 
approximate balance between the two groups on baseline levels of UC, but we will also examine whether 
there is an interaction between baseline UC and the effect of ER (addressing H3b). 

C.4.b.2. Primary Aim 2: For H2a and H2b, the High ER and Low ER groups will be compared on 
summary activation measures derived from the BOLD fMRI responses obtained during each session. The 
responses will be continuously distributed, and will be assessed for skewness and transformation. The 
Amygdala and mPFC activation will be treated as a-priori regions of interest (ROI). BOLD percent signal 
change will be extracted from each subject for each ROI in each session, so the data are in the form of a two 
time-point repeated measures design. For each region, a linear mixed effects model will be used to compare 
the time course of the two groups. The model will contain a binary fixed effect for group, a binary fixed effect 
for time, and their interaction. As there are only two time points, a heterogeneous compound symmetry model 
will accommodate the within-subject correlations. Contrasts between the High ER and Low ER groups in 
Session 1 will directly test H2a, and the time and group by time interaction effects will test H2b. 

C.4.b.3. Exploratory Hypotheses: For H3a, the average change between Sessions 1 and 2 in the high 
and low ER groups will be compared using a linear regression model, with a binary factor for Group as the 
main explanatory variable. The response to smoking cues in Session 1 will precede exposure, and will be used 
as a covariate in the regression model, to check for "floor" and "ceiling" effects. The estimates of change, and 
their associated tests and confidence intervals, will address overall direction of change, and the Group effect 
will address whether change differs across the groups. These analyses will be run separately for the 
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Subcortical Limbic and mPFC regions. For baseline UC will be included as a main effect and interaction with 
Group in the models for mPFC response described in H3a. To test for effects of acute mPFC response to 
GWLs response on the repeated UC outcomes (H3d), the acute mPFC response in Session 1 will be included 
in extensions of the models described above for H 1 a. These models will test for main effect of mPFC response 
in predicting the UC levels across the four weeks, and also for interaction effects with group, and with time. 
Explicit contrasts will focus on the week 4 UC levels. For H3c, a similar set of analyses to those described for 
H 1 a will address the CPD, and Intentions and Attitudes responses, which are gathered on a similar 
assessment schedule to the UC responses. The Attitudes and intentions responses are continuously 
distributed and tend to be skewed, so a similar log transformation will be applied. For the CPD, we will use 
a nonlinear mixed effects model, suitable for a Poisson-distributed count response (94 ). 

C.4.b.4. Missing data: For the Primary UC analysis, participants may drop out of the study between fMRI 
Session 1 and Session 2. The mixed effects models provide valid inference so long as drop out can be 
predicted from observed variables (MAR, Ignorable missingness). To assess whether this is approximately 
true, baseline covariates and UC responses obtained before dropout will be used to predict time to dropout in 
an ordinal logistic model. A model that fits well to the observed dropouts provides support for MAR, but does 
not prove that it is true. To assess the sensitivity of this assumption on our analyses, we will also use inverse 
probability weighted models, and multiple imputation models, to derive alternative sets of estimators of the 
effects of interest. We will compare the inferences based on the different approaches, and will report important 
differences between them as supplements to our main analyses. Similar remarks apply to the longitudinal 
analyses on Intentions and CPD. For the analyses of the brain activation responses, dropouts will provide no 
data for Session 2. Here, a weighted analysis will again be used, with the weights derived from the dropout 
analysis for the longitudinal data models. 

C.5.fMRI Data Analysis: 
C.5.a. General: fMRI data are preprocessed and analyzed using FEAT (FMRI Expert Analysis Tool) Version 
5.1 , part of FSL (FMRIB's Software Library, www.fmrib.ox.ac.uk/fsl). Images are slice time corrected, motion 
corrected to the median image using tri-linear interpolation with 6 degrees of freedom, (95) high pass filtered 
(120 seconds), spatially smoothed (6 mm FWHM, isotropic) and scaled using mean-based intensity 
normalization. Resulting translational motion parameters are examined to insure that there is not excessive 
motion (i.e. >3 mm in any plane). BET is used to remove non-brain areas (96). The median functional image is 
co-registered to the MPRAGE structural volume. This image is then transformed into standard anatomical 
space (T1 MNI template) using the tri-linear interpolation (95, 97) and transformation parameters are later 
applied to statistical images, after analysis is completed in subject space. Subject-level time-series statistical 
analysis is carried out using FILM (FMRIB's Improved Linear Model) with local autocorrelation correction (95). 
Condition events are modeled with a canonical hemodynamic response function and, when appropriate, its 
temporal derivative. The resulting contrast maps, obtained through linear contrasts of event types, are spatial 
normalized using the procedure described above. Group-level, mixed-effects analyses are performed in FSL 
for with in- and between-group comparisons. Significance thresholds are based on spatial extent (k) and peak 
height (u). We use a height threshold corresponding to an uncorrected p-value of 0.005 and a minimum cluster 
p< 0.01. This results in corrected probability of p< 0.05, based on the theory of Gaussian fields (98, 99). 
C.5.b. fMRI GWL Task main analysis: a) To test H2a, parameter estimates from subject-level time-series 
statistical analysis (Section C.5.a) at Session 1 will be entered into a whole brain, voxel-wise ANOVA with 
one within (GWLs vs. Neutral) and one between (high ER vs. low ER) subject factor. This analysis will 
yield whole brain Z (Gaussianised F) statistic images for the following: 1) main effect GWLs, 2) main effect 
ER, and 3) interaction effect. b) To test H2b, subject-level time-series analysis will be entered into a whole 
brain, voxel-wise ANOVA with one within (Session 1 vs. Session 2) and between (high ER vs low ER) subject 
factor, yielding whole brain Z (Gaussianised F) statistic images for the following: 1) main effect Session, 2) 
main effect ER, and 3) interaction effect. These images will be cluster corrected (z;::: 3.1, cluster probability s 
0.05) and the mean percent signal change for each cluster (with standard error) plotted to determine 
directionality of effect. The cluster centroids are then labeled for anatomical regions using the Talairach 
Daemon database (84). Baseline UC and CPD will be included as covariates of interest in the group-level 
image analysis. Prior to inclusion in a single model, the independence of these measures will be determined . If 
independence is not established, we will adopt two strategies: 1) examine each measure as covariates in 
separate analyses, and 2) include the correlated measures as well as an interaction term in an exploratory 
analysis. Specifically, single subject parameter estimates for contrasts of interest in the GWL Task and UC 

Research Strategy Page 65 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 384 of 443 PageID #:  797



Principal Investigator/Program Director (Last, first, middle): LANGLEBEN, DANIEL, D 

and FTND scores will be entered into an unpaired t-test. For each measure, this yields a positive and negative 
correlation map for the following: High ER Group (S1 ), Low ER Group (S1 ), High ER Group (S2), Low ER 
Group (S2), High ER Group (S1) > Low ER Group (S1 ), High ER Group (S2) > Low ER Group (S2), High ER 
Group (S1) > High ER Group (S2), Low ER Group (S1) > Low ER Group (S2). Images will be thresholded at 
p s 0.001, minimum 20 contiguous voxels. As above, anatomical regions will be labeled using the Talairach 
Daemon database (84 ). 
C.5.c. fMRI SC Task main analysis: To test H3a, parameter estimates from subject-level time-series 
statistical analysis will be entered into a whole brain, voxel-wise ANOVA with one within (session1 vs. 
session2) and between (high ER vs. low ER) subject factor, yielding whole brain Z (Gaussianised F) statistic 
images for the following: 1) main effect Session, 2) main effect Group, and 3) interaction effect. These images 
will be cluster corrected (z 2: 3.1, cluster probability s 0.05) and the mean percent signal change for each 
cluster (with standard error) plotted to determine directionality of effect. The cluster centroids are then labeled 
for anatomical regions using the Tala irach Daemon database (84). Baseline UC and FTND will be included as 
covariates of interest in the group-level analysis. Prior to inclusion in a single model, the independence of 
these measures will be determined. If independence is not established, we will adopt two strategies: 1) 
examine each measure as a covariates in separate analyses, and 2) include the correlated measures as well 
as an interaction term in an exploratory analysis. Specifically, single subject parameter estimates for 
contrasts of interest in the GWL Task and UC, CPD and FTND scores will be entered into an unpaired t-test. 
For each measure this yields a positive and negative correlation map for the following: High ER Group (S1 ), 
Low ER Group (S 1 ), High ER Group (S2), Low ER Group (S2), High ER Group (S 1) > Low ER Group (S 1 ), 
High ER Group (S2) > Low ER Group (S2), High ER Group (S1) > High ER Group (S2), Low ER Group (S1) > 
Low ER Group (S2). Images will be thresholded at p s 0.001 and a minimum of 20 contiguous voxels. 

C.6.Power and sample size considerations for the primary hypotheses (Primary Aims 1 and 2): 
H1 concerns a two-group comparison of longitudinal measures in a mixed effects model, so we use the 
methods of Hedeker et al (100). We use a two-sided test and, as this is our only primary clinical outcome, an 
alpha level of 0.05. We allow for 20% loss to attrition between Sessions 1 and 2, although we expect to do 
better. In a previous study, we observed correlations of 0.65 between UC measures obtained a month apart, 
so we conservatively take rho=0.6 as the expected correlation between the weekly UC measures. Then, with 
the above choices for alpha, attrition and rho, we have 80% power to detect a group difference of 0.4 standard 
deviations by week 4. In previous data, we observed SD's of about 0.35 for the log10 transformed values of 
UC, so we can detect differences of about 0.14 on the log 10 UC scale. For Aim 2 , we take alpha=0.025 to 
allow for consideration of two regions (mPFC and Amygdala) . For H2a, we are comparing two groups of size 
75 on a continuous outcome, so we base power on t-test calculations. With that sample size, we have 80% 
power to detect a difference of 0.51 standard deviations in the mean activation between the two groups. For 
H2b, the key test is that of the group by time interaction effect, which corresponds to a paired sample t-test. 
Allowing for 20% attrition, we have 60 subjects with Session 1 and 2 data, and we expect within-subject 
correlations of about 0.5. This yields 80% power for a difference of 0.37 standard deviations in the mean 
change for the two groups. 

D. Limitations and Alternative Results: The study is designed so that rejection or confirmation of the main 
Hypotheses will inform the evaluation of tobacco product regulations. For example, finding that both high and 
low ER GWLs reduce UC levels (H1a) equally, would indicate that high ER GWLs are not required for the 
public health benefit. Results of the power analysis (C.6.) reduce the likelihood of false negative results and we 
shall check for trends below standard level of significance, and increase the N if indicated. The likelihood of 
negative findings in H2a (fMRI differences between high and low ER at Session 1) is low, given the robust 
results in Preliminary Study 3. The negative or alternative findings in Aim 2, H2b or Exploratory H3d (Session 1 
fMRI data predicting delayed UC) would have regulatory value, be acceptable in hypothesis generation and will 
not impede execution of each other or Aim 1. Lastly, the fMRI GWL Task is modified from the task used in our 
Preliminary Study 3 (A.6.c) to address Aim 2 hypotheses by making ER a between-subjects factor. The 
rationale for this design was the ability to test the interactions between ER, brain activation and the outcome 
measures, which is limited in a within-subjects design. However, manipulating ER between subjects may 
reduce the effect size, by introducing between subjects variability. We addressed this potential limitation by 
adequately powering the study using data from our preliminary studies (A.6.). 
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Protection of Human Subjects 

Recruitment and target population: One hundred and fifty (150) regular smokers will be recruited from the 
tri-state area within 50 miles radius of Philadelphia. Each member of the team has extensive experience in 
recruiting smokers for neurophysiological and neuroimaging studies in this area and established and 
successful recruitment strategies using all local media modalities. All recruitment materials will be approved by 
the University of Pennsylvania (UPenn) IRB. Protocols involving similar risks and benefits are currently 
approved by the UPenn IRB. Once enrolled in the study, participation over an approximately 35-day time span, 
starting from screening. The subject population will range in age from 18-55, and is expected to have health 
status equivalent to other U.S. adult smokers. 

Inclusion criteria: Adults of both genders, 21 to 55 years of age and children (NIH definition) 19 to 21 years 
old, who report smoking between 5 and 40 cigarettes a day in the last 3 months. Candidates will have 
command of written and spoken English sufficient for written informed consent. Women with childbearing 
potential will be included only if practicing a medically acceptable method of contraception for at least 2 weeks 
prior and have a negative urine pregnancy test on the days of screening and each of the imaging sessions 
(see "Magnetic Field"). 

Exclusion criteria: General: 19<Age<55; Current mood, anxiety or psychotic disorder as identified by the 
history (self-report) or the medical and psychiatric examination, lifetime diagnosis of a primary psychotic 
disorder; current medical or neurological condition or treatment that may affect cognition (i.e. ischemic heart 
disease, history of head trauma with skull fracture or loss of consciousness, stroke, diabetes, chemotherapy, 
HIV/AIDS, seizure disorder, treatment with beta-blockers, anti-depressants, anti-psychotics, stimulants); low or 
borderline intellectual functioning. Lack of English fluency or a working phone number and home address or 
being a member of the same household or friend of an already enrolled study participant will also be an 
exclusion criterion. 

Smoking Severity: Cigarette use will be confirmed by using the rapid semi-quantitative urine cotinine screen 
(NicAlert, see Study Variables) at the first visit to the laboratory. Participants with readings under 100 ng/ml 
may be occasional rather than daily smokers and will be excluded from the trial. We will also exclude smokers 
who report currently attempting to quit or use of smoking-cessation product. Significant discrepancies between 
self-report and UC-based smoking severity, will be managed on a case-by-case basis. If overestimation or 
underestimation of self-reported smoking severity is suspected, additional effort will be made to help the 
participant improve the accuracy of self-report and if intentional overestimation is likely, participant may be 
excluded. The cut off of 55 years has been selected because of the exponential increase in the likelihood of 
presence of exclusions for MRI after the age of 50, in particular in smokers. Smoking more than 40 cigarettes 
(2 packs) a day is also an exclusion criterion, due to the high likelihood that the very heavy smokers having 
one of the exclusion criteria for participation, for instance, cardiovascular, cerebrovascular and pulmonary 
disease, concomitant pharmacotherapy, abnormalities in blood oxygenation that could affect the BOLD fMRI 
signal or an Axis one psychiatric disorder. 

Additional exclusion criteria are contraindications for MRI imaging (fMRI Sessions 1 and 2), such as presence 
of magnetically active foreign bodies (pacemakers, prostheses, surgical implants, fixation and stabilization 
devices, bullets), employment as a metalworker; history of phobia of enclosed spaces or anxiety, and/or panic 
attacks in the MRI environment. 

Screening: Participants' medical and psychiatric eligibility will be determined by a history and physical 
examination and relevant screening tests as detailed in the Research section of the proposal. All female 
participants will have a urine pregnancy test prior to the study and menstrual cycle stage (when applicable) will 
be recorded. After detailed explanations about the risks and benefits of the study are given, prospective 
subjects have an opportunity to ask questions. Subjects will be given a written consent-form quiz on which they 
must score 100% prior to participation in the study. Subjects will be given sufficient time to consult with family 
members or a physician, prior to signing the consent. Documentation of informed consent will be obtained from 
each subject prior to the study. 

Sample composition: see Targeted Enrollment section. 
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Subject compensation: Patient compensation will be based on a $20 an hour rate or a minimum 
compensation of $20 for each follow-up appointment and $50 for each fMRI Session. 

Post-participation referral: All candidates and participants will be offered counseling and smoking cessation 
treatment referral regardless of participation. 

Potential Risks: Anxiety in the MRI scanner and exposure to magnetic field. 

Potential benefits: Free medical screening, neuropsychological assessment and referral to treatment. 

Protection of Subjects: 
a) Participants Information: The research material obtained from the subjects in these studies will consist of 
voluntarily provided information about demographic, socioeconomic, and health related characteristics and 
MRI data. Participants' identification codes and identifying information (i.e., names) will be stored separately 
from all response data obtained in these studies. All identifying information (i.e., the identification codes) will be 
stored in locked laboratory data storage facilities, thereby ensuring confidentiality. All medical records will be 
kept confidential and HIPAA compliant. Medical records, and research data may only be accessed by staff 
engaged in the research project or clinical care of the subjects, or by representatives of the National Institute 
on Drug Abuse, the Food and Drug Administration, or other government agencies as required and permitted by 
law. Prior to every session subjects will be reminded that should they become uncomfortable for any reason, 
the study can be terminated with no penalties. Participation will not have any effect on subject's legal status or 
medical care. 

b) Medication: No medication will be administered as part of the study. 

c) Radiation Exposure: No ionizing radiation will be used in this study. MRI scanners utilize strong 
electromagnetic fields that are not know to cause any health risks when used in a clinically approved fashion. 

d) Study Interventions: 
1) Exposure to experimental cigarette packages bearing graphic warning labels about hazards of smoking. 
The intervention is expected to reduce smoking compared to the baseline at screening. None of the 
experimental exposure procedures will involve physical or psychological risk or danger to participants beyond 
what they expose themselves to in daily life (e.g. , cigarettes to smokers). Indeed, smokers may soon be 
exposed to these or similar warning labels whenever they purchase cigarettes in the US. All experimental 
measures used in this study, including fMRI , are considered minimal risk by UPenn IRB. Finally, graphic 
warning labels have been used previously in our own or other laboratories. To further reduce potential 
smoking-related risks to participants, they will be asked about desire to quit or to initiate smoking 
cessation treatment and should they express interest in either, they would be referred accordingly. 
Participants who quit smoking during the study and express desire to remain in the study, will be allowed 
to continue, with their cigarette supply withheld upon request, quit status entered as a secondary outcome 
variable and all assessments continued unchanged. The procedure was approved by UPenn IRB and is 
used in several funded studies led by Drs. Romer and Strasser. 

e) fMRI : The scanner to be used in the study is a 3-Tesla Siemens Trio FDA-approved clinical MRI scanner. 
FDA guidelines and Penn IRB consider such scanners to be minimal risk devices. In addition, Specific 
Absorption Rates (SAR) of electromagnetic energy by the body is controlled by a directional coupler that 
serves as a circuit breaker that switches the magnet off, if the local SAR exceeds the FDA limit of 8 watUkg in 
any gram of tissue. The exposure characteristics are kept on file with a copy of the consent form at the Center 
for Magnetic Resonance and Spectroscopy of the University of Pennsylvania, Philadelphia, PA. 

Adequacy of Protection Against Risks: The initial contact for recruitment will be carried out by the project 
coordinator based on a brief recruitment interview that will screen potential participants on age, current history 
of smoking cigarettes, and potential exclusion criteria. For people who verbally agree to participate, the project 
coordinator will provide a brief overview of the project and schedule the screening session, a time for later 
sessions will be scheduled at this initial session. Consent forms will be provided at the screening session. 
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Participants who consent to the study will receive monetary compensation and cigarettes (their own brand) for 
their participation. This payment will be small enough not to be coercive, but large enough to compensate 
participants for their time. At the beginning of the trial, participants will be told that they will be asked to 
complete a 5 weeks study concerning the smoking that will involve reporting on their experience and 
performing several simple tasks in and outside of the scanner. Participants will be informed, both verbally and 
in writing that they have the right to omit answers to any questions and to withdraw from the experiment at any 
time without penalty. If participants agree to these terms, they will be asked to sign the consent form. 

Protection Against Risk: Although it is possible that confidentiality violations can occur, standard practices 
minimize this risk. Every effort is made to ensure that data are always confidential , and are never stored so 
that data can be linked to a particular person. All staff sign a pledge of confidentiality and understand that 
violation of confidentiality is reason for dismissal. Training of staff includes training on the conduct of research 
with human participants based on the principles of the Belmont Report as well as information about the 
importance of confidentiality and techniques to maintain confidentiality of all information reported 
by research participants. To decrease the possibility that participants' names are 
connected to their data, a confidential code will be used to match participants' data over the course of the 
study. Participant names will never be entered in the actual database, and the names and addresses of 
participants (used for tracking purposes) will be stored in a separate file in a locked office. We believe that 
these procedures will be effective in minimizing the chances that these risks will occur. 

Recruitment, Consent and Debriefing Procedures: We will use a standardized recruiting script and consent 
forms to recruit the participants. The research assistants will be trained in recruitment procedures and have 
specialized training on how to handle any exceptions. Individuals will receive an explanation of their rights as 
research participants, including the right to privacy and their right to withdraw from the study at any time. 
Participants will be assured that their participation in the study is strictly voluntary, and that if they choose to 
participate, they can change their minds at any time. They will be informed about potential benefits and harm. 
Participants will be asked to sign informed consent forms that explain the project, their rights, and how the data 
will be used in the future, and will receive monetary compensation for completing the assessment. Participants 
will be told that the cigarettes they are using have warnings that are being considered for use in the United 
States. At the conclusion of the study, participants will be told the full purpose of the study. 

Potential Risks: Potential risks and discomforts involved in participation include ( 1) possible violation of 
confidentiality, (2) possible misunderstanding regarding the use of data, (3) possible discomfort resulting from 
being asked to report on feelings and experiences during various time points each day over a 4-week period 
and (4) Possible risk of MRI. 

Procedures for Minimizing Potential Risks: 
Minimizing Potential Risk #1: All records obtained from subjects will be kept in locked file cabinets or in 
password-protected computer databases only accessible to the Pis, co-investigators, and research assistants 
or under their supervision. In addition, data will be identified by subjects' identification numbers only, not by 
their names. All data will be reported in aggregate form, without identifying information or individual cases. 
Project staff will receive training on confidentiality, including data collection, data management, and reporting 
procedures. 
Minimizing Potential Risk #2: We will not disclose any information about individual participants. This will be 
explained to potential subjects both verbally and on the consent forms. 
Minimizing Potential Risk #3: All participants will be required to read and sign a detailed consent form before 
participating in the study. In addition to explaining the assessment procedures, the uses to which the data will 
be put, and confidentiality of data, the consent form stresses the fully voluntary 
nature of participation and the participant's right to not answer questions at any point in the study, and to 
withdraw from the study at any time, and to withdraw consent to be contacted in the future. 
Minimizing Potential Risk #4: The risks of MRI do not exceed risk of a clinical MRI study and are considered 
minimal by UPenn IRS. Careful screening for contraindications for MRI and strict adherence to MRI safety 
procedures render the risks of MRI at UPenn minimal. The Pl has conducted studies using fMRI at UPenn that 
involved hundreds of participants over more than a decade with not a single serious adverse event. 

Risk-Benefit Ratio: The overall risk involved in the project, is minor given that cigarettes will only be given to 
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persons who already smoke; whereas the information gained could greatly improve our knowledge base 
related to how risk communications (graphical warning labels) can reduce smoking. The risks of MRI do not 
exceed risk of a clinical MRI study and are considered minimal risk by UPenn IRB. The Pl has conducted 
studies using fMRI at UPenn that involved hundreds of participants over more than a decade with not a single 
serious adverse event. 

Data Management and Analysis: 
Data Acquisition and Transmission: All instruments will be coded with a participant ID number to ensure strict 
confidentiality. A corresponding master list is kept in a locked and secure location, accessed only by the Pl and 
a selected group of research staff. All data entered into the computerized database contain only the ID code, 
with no individual identifiers. A firewall is secured and access to grant specific areas are restricted to 
designated staff. The information gathered in this study will be used for scientific, educational, or instructional 
purposes and only in aggregate form. All data files are protected by an authentication scheme, providing 
access to only a small group of trusted users who require it, thus reducing the exposure of sensitive data. 

Data Entry Methods: Some data (e.g., individual difference measures such as numeracy) may be collected on 
paper- and-pencil forms although we will collect as many measures as possible on the computer. The research 
coordinator at each site will enter the data using the participant ID number to ensure confidentiality; the data 
will not be stored with the participant name or other identifying information. Master copies of the data will be 
kept in locked files and secured. Only data managers and analysts have access to the data files. 

Potential benefits of the proposed research to the subjects and others: There is no guarantee of direct 
benefit to participants. Smoking remains the largest preventable source of mortality in the United States. 
Although decreasing cigarette use will likely require a range of strategies, one particularly effective way of 
reaching current and potential cigarette users is through graphic warning labels on cigarette packaging. Hence 
there is a potential benefit to participants in reducing their smoking or motivating them to quit. 

Importance of the knowledge to be gained: Smoking remains the largest preventable source of mortality in 
the United States. Although decreasing cigarette use will likely require a range of strategies, one particularly 
effective way of reaching cigarette users is through graphic warning labels on cigarette packaging. 
Recognizing this reality, the Family Smoking Prevention and Tobacco Control Act mandates FDA to require 
graphic warning labels (GWLs) on cigarette packages. FDA then will have continuing authority to revise 
graphic warning labels to promote public health. Unfortunately, there is limited research on the effectiveness of 
graphic warning labels for reducing actual smoking rates, a situation that is holding up approval of their 
implementation by the courts. The proposed research aims to contribute to the resolution of this question by 
assessing neuroimaging and biochemical measures (i.e. functional Magnetic Resonance lmaging-fMRI and 
urine cotinine level) before and after exposure to GWLs that vary in emotional response (ER). In the proposed 
study, smokers are randomly assigned to receive either High ER GWLs or Low High ER GWLs over a 4-week 
period. This application seeks support for testing the potential effectiveness of GWLs in changing smoking 
behavior and for identifying neurophysiological mechanisms that underlie their effectiveness so that GWL 
effectiveness can be demonstrated in a scientific and objective way. 

Data and Safety Monitoring Plan (DSMP): Ors. Langleben, Romer and Lynch will be responsible for 
overseeing and completing the monitoring process. The following monitoring activities will be conducted 
according to standard operating procedures. These activities will be performed in association with database 
auditing and facilities monitoring. 

During the course of the study, safety and data quality monitoring will be performed on an ongoing basis by 
Ors. Langleben and Romer. The research staff members are responsible for collecting and recording all data. 
This includes ensuring that all forms are completed and stored appropriately. Any inconsistencies/deviations 
will be documented. 

Staff training will consist of an explanation of the protocol and review of the study procedures. In addition, the 
duties of each staff person will be outlined and all applicable regulations will be reviewed. All questions will be 
answered. A manual of Standard Operating Procedures will be used for staff training. Senior personnel will 
supervise junior staff and provide re-training in the study protocol as needed. 
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Monitoring will be conducted in accordance with the University of Pennsylvania Sponsor-Investigator 
Standard Operating Procedure PM 504. Enrollment will be complete when 150 subjects are consented and 
complete the study. Monitoring days will be conducted periodically throughout the study. The first monitoring 
day will occur no more than two weeks after the first subject is entered. 

Although no adverse events are expected from providing smokers with their own brand of cigarettes 
in the quantity that they normally smoke, we nonetheless must plan for this possibility. Dr. Langleben will follow 
any subject who is discontinued due to a serious adverse event (SAE) until it resolves and becomes 
completely stable. All adverse events will be reported within 24 hours to senior study personnel. All AEs and 
SAEs will be documented on an Adverse Experiences Case Report Form. This information will, in turn, be 
reported immediately to the appropriate UPenn IRB. 

Protocol Monitoring: Protocol monitoring includes a survey of those activities that are associated with protocol 
adherence such as study visit deviation, and violation of inclusion/exclusion criteria. A specific protocol 
monitoring plan will be used. All accrued cases will be subjected to protocol monitoring throughout the duration 
of the trial. 

Data Auditing: Ors. Langleben and Romer will review data storage records for a random subset of participants 
to ensure that all risk-minimization procedures are followed. If the data are less than acceptable, an additional 
case will be requested, with appropriate counseling/training for staff. During the course of the study, safety 
and data quality monitoring will be performed on an ongoing basis by the Research Coordinator and the Pl. 
The Research Coordinators will be responsible for collecting and recording all data. Ors. Langleben and 
Romer will be responsible for ensuring all protocols are being followed and data are being stored as indicated 
for protection of human subjects rights. 

Ors. Langleben and Romer will be responsible for assuring that all staff and participants understand and 
accept the obligation to obtain informed consent in accordance with 21 CFR Part 50; the obligation to 
obtain IRB review and approval of a clinical investigation before the investigation may be initiated and 
to ensure continuing review of the study by the IRB in accordance with 21 CFR Part 56. 

Assessing Adverse Events: Monitoring for adverse events will be conducted in real time by Dr. Langleben. The 
only drug being (self) administered is nicotine and other ingredients in cigarettes. While cigarettes contain 
toxic and carcinogenic materials, the health risks of smoking (i.e. self-administering) cigarettes during the 
study will not exceed the risks to participants from the regular smoking prior to the study. Regular smoking is 
the main criterion for eligibility. Participants may reduce or quit smoking at any time during the study. 

Adverse Event Reporting: Any adverse event case will be reviewed by Dr. Langleben. After removal of 
identification information, all serious adverse events will be reported to the University of Pennsylvania 
Institutional Review Board and the relevant sponsor. All adverse events will be recorded and a summary table 
reviewed by the IRB annually. 

Data Security: Using network firewall technologies, the database will prevent the three major sources of data 
security problems: 1) unauthorized internal access to data, 2) external access to data, and 3) malicious intent 
to destroy data and systems. Controlled user access will ensure that only appropriate and authorized 
personnel are able to view, access, and modify trial data. All modifications to data will document user access 
and data associated with the modification, as well as values prior to modification. 

IRB Monitoring: The protocol will be reviewed by the UPenn IRBs and will only be implemented after 
successful approval from the IRB. Annual reporting and auditing will be conducted by the UPenn IRB. 

Evidence of Training in Human Subject Research: All research personnel associated with this study have 
completed the University of Pennsylvania's Patient Oriented Research Training Program or the NIH-patient 
oriented research training program. 
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INCLUSION OF WOMEN AND MINORITIES 

Women: The population of the present proposal are otherwise-healthy regular smokers of both genders. The 
study involves two MRI scans and distribution of study cigarettes. For these reasons, women who are pregnant 
or intend to be pregnant will not be included. Because the long-term effects of high magnetic fields on a 
developing fetus are unknown, female study candidates will be asked whether they are pregnant or planning to 
become pregnant and undergo a urine pregnancy test prior to each imaging session. Women testing positive 
will not be included in the study. Women who become pregnant during the study will be excluded, because of 
the strong ethical obligation to actively discourage smoking during pregnancy. 

Minorities: Participants enrolled in the study will reflect the population of the tri-state area (PA, DE and NJ) in 
which Philadelphia is located. The ethnic composition is expected to be 30% African American, 50% 
Caucasian, 15% Asian and 5% - other. 
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Targeted/Planned Enrollment Table 

This report format should NOT be used for data collection from study participants. 

Study Title: Brain and behavioral effects of graphic cigarette warning labels 

Total Planned Enrollment: 150 

TARGETED/PLANNED ENROLLMENT: Number of Subjects 

Sex/Gender 
Ethnic Category 

Females Males 

Hispanic or Latino 15 15 

Not Hispanic or Latino 60 60 

Ethnic Category: Total of All Subjects * 75 75 

Racial Categories 

American Indian/Alaska Native 0 0 

Asian 10 10 

Native Hawaiian or Other Pacific Islander 5 5 

Black or African American 25 25 

White 35 35 

Racial Categories: Total of All Subjects * 75 75 

• The "Ethnic Category: Total of All Subjects" must be equal to the "Racial Categories: Total of All Subjects." 

Total 
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0 

20 

10 

50 

70 
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PHS 39812590 (Rev. 09104, Reissued 412006) Page_ Targeted/Planned Enrollment Format Page 
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INCLUSION OF CHILDREN 

The focus of this study is the effects of experimental warning labels on cigarette packages, in regular smokers. 
Participants will receive cigarette packages containing real cigarettes and carrying the warning labels. Thus the 
inclusion of children will follow the applicable state laws governing sales of cigarettes to minors. The study site 
is located in a tri-state area of PA, NJ and DE and study candidates are expected to come from each of these 
states. The age limit for sales of cigarettes is 19 years in NJ and 18 years in DE and PA. Therefore, children 
under the age of 19 will be excluded from the study. Children between the ages of 19 and 21 will be included. 
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8. ACCOMPLISHMENTS 

B.1 WHAT ARE THE MAJOR GOALS OF THE PROJECT? 

Thirty-nrne countries have implemented pictor1al health warning labels (HWLs) on cigarette packages. and the US plans to implement 
them in 2012. Research clearly demonstrates that the most effective HWLs are prominent, c.over the front and back of the pack, and 
Include ima_gery that depicts the consequences of smoking; however, the specific characteristics of pictorial HWLs that promote a 
sustained public health impact have not been carefully studied, The effects of pictorial HWLs wearout over time, similar to the effects of 
HWLs on other products arid of advertising in general. Pictorlc1t HWL systems should inolude characteristics to impede wearout and even 
enhance their overall effects. Regulators need to know what these c:haracteristics are in order to develop policies 1hat produce the 
greatest public heallh impact. Between-country variation in key characteristics of pictorial HWL policies has produced the conditions tor a 
natural experiment to determine the relative impact of these different pollcy characteristics. 

The proposed project utilizes a quasi-experimental design (Aim 1) and a more controlled experimental design (Aim 2) to identify the HWL 
policy characteristics that produce the most effective and sustainable impact on adult smokers. The central hypothesis for both study 
alms Is that key HWL characteristics (e.g., image type; message novelty and complexity) and the elimlnatlon of competing information 
from cigarette packages (e.g., so-called plain packaging) produce different impacts and degrees of wearout on quit-related cognitions, 
affect and behavior; furthermore, we expect that person characteristics (e.g., motivation and ability to process HWL Information) will 
modify these relationships. This project would address methodological limitations of previous HWL research to produce the most fine
grained analysis to date of smokers responses to specific plctorial HWL characteristics over the period following the introduction of new 
pictorial HWLs. We will address these important research topics by pursuing the following specific aims: 

Speclflc Aim 1: We will use a quasi-experimental design with rolling panels of adult smokers in four countries (Canada, Australia, 
Mexico, United States) to determine Which pictorial HWL characteristics most effectively promote understanding of smoking-related risks 
and increase cessation behavior. In each country. smokers will be surveyed immediately after the unprecedented, approximately 
simultaneous introduction of new pictorial HWLs in 2012 {See Table 2); 1) In the US, pictorial HWLs will be introduced for the first time; 2) 
In Mexico, pictorial HWL content and design will contfnue to change at the fastest rate In the world (i.e., every three months): 3) In 
Canada, pictorial HWLs will be changed for the first time after 12 years; and 4) In Australia, pictorial HWLs will be changed for the first 
time since 1heir introduction in 2006 and will be accompanied by the innovative plain packaging policy of prohibiting brand imagery on 
cigarette packaging. Data collection will take place over two years, and participants will be contacted every four months, thereby 
addressing gaps in previous research by providing closer temporal sequencing between assessment of smokers cognitive and affective 
responses to HWLs and their subsequent psychosocial and behavioral changes. We will examine the influence of general and specific 
features of HWLs .. both withln and between countries. through improved measurement of the psychosocial and behavioral pathways of 
policy impact. We will also test hypotheses regarding 1he moderation of HWL effects by participant characteristics (e.g., readiness to 
qult; matching of HWL content and person characteristics) and by the removal of brand imagery from packagjng. 

Specific Aim 2: We will conduct a series or controlled randomized experiments to systemaHcally vary exposure to pictorial HWL content 
and design elements that are novel relative to existing HWLs, in order to determine the cognitive and affective impact of these 
manipulations. faperiments will be conducted with adult smokers in the same four countries described above. after their repeated 
naturalistic exposure to pictorial HWLs. We hypothesize that novel textual and topical content will have a larger impact on smokers who 
are more motivaled to process HWLs (e.g., more ready to quit) than among smokers who are less motivated. Other experimental 
manipulations will be developed to test hypotheses that build upon the results from the Aim 1 study, including the policy characteristics 
(e.g., imagery type: information complex/ty; design elements; plain packaging) that appear most likely influence smokers with low 
motivation to process HWLs. 

To address these aims, this project brings together the worlds leading experts on tobacco HWL policy, tobacco industry marketing, and 
social marketing. The results wilt provide the foundation for evidence-based tobacco control policy development that considers the 
effectiveness and sustainability of different policy options. The proposed study also will contribute to the growing science of using 
product packaging to promote public health. an area where tobacco HWL policies have been in 1he vanguard. 

B.1.a Have the major goals changed sinoe the lnltlal competing award or previous report? 

No 

B.2 WHAT WAS ACCOMPLISHED UNDER THESE GOALS? 

File uploaded: Progress Report- Goal AccomplishmenL Year 4.pdl 

B.3 COMPETITIVE REVISIONS/ADMINISTRATIVE SUPPLEMENTS 

For this reporting period, is there one or more Revision/Supplement associated with lhis award for which reporting is required? 

Yes 

RPPR Page2 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 396 of 443 PageID #:  809



RPPR 

3R01CA167067-05S1 Building Evidence for 
Effecti11e and Sustainable 
Cigarette Warning Label 
Polley ~ Administrative 
Supplement 

Conduct an experiment to determine 
the most effective manner for 
presenting harmful and potentially 
harmful (HPHC) information about 
tobacco products that most effecti11ely 
promotes consumer understanding of 
HPHC-related risks (e.g., factual 
knowled~e about HPHCs and related 
diseases; perceived susceptibility to 
and severity of HPHC-related 
diseases). This study will in11ol11e a 
Within-subject discrete choice 
experiment. commonly used in 
marketing research, to de{ennine 
content and format configurations of 
HPHC Information that ha11e the 
greatest influence on consumer 
perceptions about the harms of 
cigarettes and smokeless tobacco. 

FINAL 

The study design, stimuli, and survey 
instrument have been finalized, and 
data collect.ion is planned for April, 
flnlshing data collection before the 
project year ends. 

B.4 WHAT OPPORTUNITIES FOR TRAINING AND PROFESSIONAt DEVELOPMENT HAS THE PROJECT PROVIDED? 

File uploaded: IDP _Year4.pdf 

B.5 HOW HAVE THE RESULTS BEEN DISSEMINATED TO COMMUNITIES OF INTEREST? 

Dissemination has been through a variety of means, including: 
• Scientific publications (15, with 11 in the past year shown below, and (lne book) 
• Presentations at scientific conferences (30, with 6 in the past year shown below) 
• Invited presentations to research and university communities (8, with 4 in the past year shown below) 
• Invited presentations to Ministry or Health Officials and tobacco control advocates (6, with 2 in the past year shown below) 
• Expert reports on warning label size for litigation between the tobacco industry and the Uruguayan government (2, with 1 in lhe past 
year). 
• Sent to -FDA publications and presentations related to tobacco regulatory science. 

SCIENTIFIC PUBLICATIONS (2015) 

1. Thrasher JF, Swayampakala K, Cummings KM, et at Cfgarette package Inserts, efficacy beliefs and sustained smoking cessation 
attempts: A Longitudinal assessment of adult smokers in Canada. Preventive Medicine. In press. 

2. Thrasher JF, Swayampakala K, Hammond D, et al. Influences of selr-efficacy, response efficacy and reactance on responses to 
cigarette health warnings: A longitudinal study of adult smokers In Australia and Canada Health Communication. In press. 

3. Huang L, Thrasher JF. Reid J. Hammond D. Predictive and external validity of a pre-market study to determine the most effective 
pictorial health warning label content for cigarette packa,ges. Nicotine & Tobacco Research. In press. 

4. Osman A, Thrasher JF, Cayir E, et al. Depressive symptoms and responses to cigarette pack warning labels among Mexican 
Smokers. Health Psychology. In press. 

5. Thrasher JF, Abad-Vivero EN. Huang L, et al. Interpersonal communication about pictorial health warnings on cigarette packages: 
Policy-related influences and relationships with smoking cessation behavior. Social Science & Medicine. In press. 

6. Thrasher JF, Abad-Vivero EN, Moodie C, et al. Cigarette brands with flavor capsules ln the filter: Trends in use and brand perceptions 
among smokers in the USA, Mexico and Australia. 2012-2014. Tobacco Control. In press. 

7. Huang L, Thrasher JF, Abad EN, et al. The US National Tips From Former Smokers anti-smoking campaign: Promoting awareness of 
smoking-related risks, cessation resources, and cessation behaviors. Health Education & Behavior. 42(4)~480-6. 2015. 

8. Thrasher JF, Osman A. Abad-Vlvero EN, et al. The use of cigarette package inserts to supplement pictorial health warnings: An 
evaluation of the Canadian policy. Nicotine & Tobacco Research. 17(7): 870-875. 2015. 

9. Nagelhout GE, Osman A, Yong HH, Huang LL, Borland R, Thrasher JF. Was the media campaign that supported Australia's new 
pictorifJJ cigarette warning labels and plain packaging policy associated with more attention to and talking about warning labels? Addicti11e 
Behavior. 49:64-7. 2015. 

10.Thrasher JF, Osman A, Moodie C, et al. Promoting cessation resources through cigarette pac·ka~e warning labels. Tobacco Control. 
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24(e1 ):e23-31. 2015. 

11 . Swayampakala K, Thrasher JF, Hammond D, et al. Pictorial health warning label content and smokers' understanding of smoking
related risks - A cross-country comparison. Health Education Research. 30(1 ):35-45. 2015. 

CONFERENCE PRESENTATIONS; 

1. Thrasher JF. Swayampakala K, Hammond D, et al. Can Cigarette Package Inserts Promote Efficacy Beliefs and Sustained Qultting 
Behavior? Society for Research on Nicotine & Tobacco. Chicago, IL. March 5, 2016. 

2. Swayampakala K, Cho Y, Relner-Lipkus I, Yong HH, Borland R, Hammond D, Cumming KM, Thrasher JF. Cigarette pack warnings, 
awareness of tobacco constituents and quit behavior. Society for Research on Nicotine & Tobacco. Chicago. IL. Match 5, 2016. 

3. Cho Y, Thrasher JF, McKeever R, et aL Cigarette health warning label responses and downstream smoking cessation amongst adult 
smokers in Australia, Canada, Mexico and the United States: Does reactance matter? Society for Research on Nicotine & Tobacco. 
Chicago, IL. March 5, 2016. 

4. Anshari D, Swayampakala K. Hammond D, Yong H-H, Borland R, Thrasher JF. Which tobacco product warning imagery is most 
effective? Society fOf Research on Nicotine & Tobacco. Chicago, IL. March 4, 2016. 

5. Thrasher JF. Health behavior science and global public health: TransnatJonal research collaborations to address non-communicable 
diseases. AAHB. Ponte Vedra Beach, FL February 23, 2016. 

6. Kollath-Cattano C, Osman A, Thrasher JF, Strayer S. Physician recommendations and patient characteristics of e~cigarette users. 
North American Primary Care Research Group. Cancun, Mexico. October 26. 2015. 

PRESENTATIONS TO RESEARCH & UNIVERSln' COMMUNITIES: 

1. Thrasher JF. The transforming landscape of tobacco use and its challenges for public health. Beloit College. Beloit. WI. Maren 25. 
2016. . 

2. Thrasher JF. Tobacco packaging as a communication channel. The Ohio Stale University Center of Excellence in Regulatory 
Tobacco Science.. Columbus. OH. March 7, 2016. 

3. Thrasher JF. Recent observational studies on innovative policies and their pathways of impact Emerging Research on Tobacco 
Product Warnings: Advancing Theory and Methods. NCI Grantee Meeting. Chicago. IL. March 1, 2016. 

4. Cummings KM. Measuring the impact of the FCTC. TCORS Health Communication Interest Group Meeting. NCI, Rockville, MD, 
June 24, 2015. 

PRESENTATIONS TO MINISTRY OF HEALTH OFFICIALS & ADVOCATES: 

1. Thrasher JF. Using media to promote smoking cessation. Annual Meeting of the South Carolina Tobacco-Free Collaboralfve. 
Columbia, SC. January 1, 2016. 

2. Thrasher JF. [Tobacco packaging as advertising: Impacts and regulatory strategies.] Chile Libre de Tabaco. Santiago. Chile. 
November 3, 2015. 

8.6 WHAT DO YOU PLAN TO DO DURING THE NEXT REPORTING PERIOD TO ACCOMPLISH THE GOALS? 

In Year 5, we plan to continue analyzing data to address primary study hypotheses around Aim 1. Year 5 will also involve finalizing data 
collection for experiments, oonducting analyses of results, and writing papers for publication based on those results. 
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8.2 WHAT WAS ACCOMPLISHED UNDER THESE GOALS? 

Building evidence for effective and sustainable cigQrette warning label polky 

R01 CA167067 
Summary of Activities, May 2015-April 2016 

1) Major activities 

Activities centered on continuing analyses to achieve Aim 1, based on data that were collected 

in years 1-3. Data collection had gone as planned (i.e., seven surveys of adult smokers .in 

Australia, Canada, Mexico, and the United States), reaching planned sample sizes. 

We began planning experiments to reach Alm 2, with data collectfon mostly pushed off into 

year 5. This was because the analytic approach and key manipulations we select depend to 

some extent on the results from ongoing data analyses conducted to address Aim 1. 

2) Specific objectives 

We tested a range of key hypotheses around Aim 1, which have resulted in publications 

(described below) and dissemination activities (described in another section), 

.3) Significant results, including major findings, developments, or conclusions (both positive and 

negative); 

a. We assessed trends in preferehce for and perceptions of cigarette brand varieties with 

flavor capsules in the filter. We found a substantial increase in preference for flavor capsule 

cigarette varieties, particularly amongst young adults. We also found that use is associated 

with appeal and misperceptions of relative harm (~ee Thrasher et al. Cigarette brands with 

flavor capsules in the fllter: Trends in use and brand perceptions among smokers in the USA, 

Mexico and Australia, 2012-2014. Tobacco Control doi: 10.1136/tobaccocontrol-2014· 

052064.) 

RPPR 

i. We presented study results at conferences in early 2015 (e.g., SRNT; MUSC), 

drawing attention to how the tobacco industry first introduced flavor capsules into 

the US market in 2008 and therefore would have been required to submit to the 

FDA a '1Substantial Equivalence Report" to prove equivalence of flavor capsules 

varieties with brand variants that were commercially marketed before 2007. Flavor 

capsule varieties could remain on the market only if the FDA determined that these 

new products do not have a negative public health impact, including the promotion 

of youth smoking and of misperceptions about relative safety. Nevertheless, the 

FDA had yet to issue a verdict on the substantial equivalence of f lavor capsules. 

Upon hearing of our study, FDA lawyers and the head of the Office of Smoking and 

Health solicited our paper, saying that they would share it with key decision makers 

at FDA. In September 2015, the FDA issued its first ever rejection of "substantial 

equivalence" for the flavor capsule brand variety Camel Crush Bold, forcing its 
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removal from the US market. We have been told that our study provided important 

evidence for issuing this decision. 

ii. As a result of that study, we have integrated questions into our ongoing surveys of 

Mexican and Argentine early adolescents, in order to examine the use, appeal and 

misperception of risk associated with flavor capsule varieties {Abad-Vivero et al. 

Recall, appeal, and willingness to try cigarettes with flavor capsules. Tobacco 
Control. In press). We have also submitted a report on this explosive trend in 

growth around the world. As a result, we are working closely with the Campaign for 

Tobacco Free Kids to develop a campaign to ban this innovative product design 

strategy. It is likely that this will be a primary emphasis of activities around World 

No Tobacco Day activities on the theme of plain packaging. 

b. We published the first two papers to evaluate Canada's innovative use of "inserts" with 

efficacy messages (e.g., cessation tips, benefits of quitting) to complement its fear arousing 

warnings on the primary package surfaces (Thrasher et al, The use of cigarette package 

inserts to supplement pictorial health warnings: An evaluation of the Canadian policy. 

Nicotine & Tobacco Research, 17(7): 870-875. 2015; Thrasher et al, Preventive Medicine. In 

press.). Consistent with communication theory, both papers indicate the substantial 

effectiveness of Inserts for promoting self-efficacy and sustained abstinence from smoking 

(i.e., 30 days or more}. 

i. Researchers and Ministry of Health Officials from a variety of countries have shown 

great interest in this opportunity for elaborated messaging to support quit attempts. 

We are working on a White paper with an FDA lawyer to produce the legal argument 

for how inserts can help overcome legal issues raised in the court case that halted 

implementation of graphic warnings. Inserts will provide the focus for the proposal 

we submit for continuation funding. 

c. Critiques of pictorial HLW policies often point to the presumed lack of effect, or even a 

"boomerang" effect among smokers with low sel_f-efficacy to quit or who respond to 

warnings with "reactance." Our research indicates that adult smokers' warning responses 

have similar effects on downstream cessation behavior, independent of whether smokers 

have high or low levels of either self-efficacy or trait reactance (Thrasher JF, et al. 

Influences of self-efficacy, response efficacy and reactance on responses to cigarette health 

warnings: A longitudinal study of adult smokers in Australia and Canada, Health 

Communication. In press.). A followup paper looking at state reactance towards specific 

warnings on cigarette packs indicates that higher reactance is associated with stronger 

warning responses and downstream cessation behavior (Cho VJ, et al. PLoS One. Revise & 

Resubmit). 

RPPR 

i. Our findings are contrary to expectations from reactance theory. Some experiments 

have found greater reactance when exposing people to graphic warnings compared 
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to text only warnings, and the authors assume that message rejection or 

"boomerang" effects will therefore follow. Our research suggests that "reactance" 

may be one of a variety of indicators of greater message engagement and greater 

effectiveness. This is important because the legal case against implementation of 

graphic warnings in the US was partly argued on the basis of their emotional appeal, 

as though it is possible to strip away affect and effectively communicate 

information. These and other studies we are conducting suggest otherwise. 

d. The evaluation of media and marketing campaigns often includes an assessment of social 

network buzz about the campaign; however this effect of HWls has not been studied. Our 

analyses of interpersonal communication about HWL.s finds that it is an independent, 

positive predictor of subsequent smoking behavior and that the introduction of new HWL 

content increases its prevalence and intensity. (Thrasher et al. Interpersonal communication 

about pictorial health warnings on cigarette packages. Social Science & Medicine. In press. 

Nagelhout et al. Was the media campaign that supported Australia's new pictorial cigarette 

warning labels and plain packaging policy associated with more attention to and talking 

about warning labels? Addictive Behavior. 49:64-7. 2015.) 

i. In a number of professional conferences, we have drawn attention to this little

studied issue. One of our key findings is that Lat inos communicate more about 

warnings than smokers from other ethnic groups. Our emphasis on the need to 

better characterize and understand the implications of communicative interaction 

across sociocultural groups has incited plans to analyze data on this topic from the 

evaluation of the current US National Truth campaign. We expect to continue 

developing this line of research in the future, in order to determine messaging 

opportunities to catalyze interpersonal communication that leads to desirable 

attitudinal and behavioral change. 

e. We published an article showing that the results that come from experimental protocols 

with convenience samples, like those used in our study, produce similar patterns of results 

as those that obtain among adults smoker from general population samples who are 

repeatedly exposed to warnings (Huang l, et al. Predictive and external validity of a pre

market study to determine the most effective pictorial health warn ing label content for 

cigarette packages. Nicotine & Tobacco Research. In press.). This study is useful for arguing 

the validity of experimental protocols used to support decision making around the most 

effective warning label content. 

f. Other analyses and papers that are under review or in development with plans for 

submission in the next year include: 

i. Test a conceptual model for how knowledge of tobacco constituents and awareness of 

smoking-related risks are associated with current and subsequent perceptions of 

personal susceptibility to smoking-related risks; 
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ii. Examine "message disparagement" of warnings by assessing the correlates and 

downstream consequences of making fun of warnings. We have found that smokers 

who disparage warnings are more likely to try to quit than smokers who do not, 

suggesting that message disparagement is an indicator of message engagement, not a 

maladaptive response to warnings; 

iii. To assess the relationship between affective responses to forced pack warning exposure 

and self-reported attention towards and avoidance of warnings under naturalistic 

exposure (both of which have been found to be independent predictors of cessation 

behavior in our prior work) . Affective responses wlll also be explored as a direct effect 

on follow up attention, avoidance, and cessation behavior. 

iv. Assess the sociodemographic correlates (i.e., age, education, income) and smoking

related correlates (i.e., quit intention, self-efficacy to quit, nicotine dependence) of 

different trajectories of response to warnings across countries; 

v. Examining smokers' responses to warnings about smoking-related reproductive health 

effects vs other types of health effects by smoker sex and age in order to determine 

whether specific warning content works better among different population segments; 

vi. Assess temporal changes in smokers' responses to pictorial warnings with different 

types of imagery (i.e., symbolic representations of risk; personal suffer;ng from smoking; 

graphic depictions of bodily harm) on cigarette packs under natural conditions of 

exposure, including differences in wearouttrends for different imagery types. 

4) Key outcomes or other achievements. 

This project has resulted in 15 peer-reviewed publications, with another 4 under review and others 

under development. As described above, the published research has drawn attention to 

research areas that have heretofore been neglected (e.g., interpersonal discussion), challenged 

conceptual models that have been used to argue against graphic warnings (e.g., reactance), and 

identified promising opportunities for communicating elaborated messages {e.g., inserts) in 

ways that might avoid legal challenges that have halted implementation of graphic warnings in 

the United States. A further key achievement concerns the use of data from our study to 

support first ever FDA rulings around "substantial equivalence," resulting in the first ever 

removal of a cigarette variety (i.e., Camel Crush Bold) from the US market. 
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8.4 WHAT OPPORTUNITIES FOR TRAINING AND PROFESSIONAL DEVELOPMENT HAS THE PROJECT PROVIDED? 

Building evidence for effective and sustainable cigarette warning label policy 

R01 CA167067 

Individual Development Plans for doctoral students 

As Chair of the Doctoral Committee in the Department of Health Promotion, Education & 

Behavior, I led the development of a required annual review process to help doctoral students 

clarify their career goals and develop strategies to help them achieve these goals. This was in 

place last year, but we have adapted it to be more consistent the USC VP for research 

recommendations for meeting NIH I DPs for doctoral students. 

Our annual review process involves each doctoral student, his/her Chair or Primary Advisor, and 

at least one additional faculty member. The student provides a written report on milestones 

toward graduation; prior year's research, teaching and service activities; short- and long-term 

career goals; and a thorough self-assessment of key disciplinary competencies, especially those 

related to research. This written report provides a focus for discussion during the Annual 

Review, with the specific aim of identifying and developing strategies to assess weaknesses or 

barriers to professional development. The doctoral students who work with me on the current 

study are my advisees, and I have done th is with them in prior years, albeit in a more informal 

manner. This past year, we followed a more formal structure for I DPs that are consistent with 

USC and NIH expectations. 

We have developed IDPs for the following PhD students who work or have worked on this 

project over the past year: 

• Amira Osman 

• Dien Anshari 

• Kamala Swayampakala 

• Yoojin Cho 

I followed a similar process with a biostatistics student who is going to enter the PhD program 

in biostatistics: 

• Farah Islam 

All students who worked on this project engaged in the following opportunities for professional 

development: conducting literature reviews; data analysis; writing papers for publication; 

assembling presentations and posters; and, for everyone except Farah Islam, presenting papers 

at scientific conferences. 
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C. PRODUCTS 

C.1 PUBLICATIONS 

Are there publlcatlons or manuscripts accepted for publlcatlon In a Joumal or otl'ler publlcallon {e.g., book, one-time publlcatlon, 
monograph) during the reporting period 1'8Sulting directly from U1is award? 

Yes 

Publlcatlons Reported for this Reporting Period 

Complete 

In Process at NIHMS 

Complete 

PMC Journal - In process 

In Process at NIHMS 

In Process at NIHMS 

In Process at NIHMS 

Yong HH, Borland R, Thrasher JF, Thompson ME, Nagelhout GE, Foog GT, Hammond 
D, Cummings KM. Mediatlonal pathways of the impact of cigatette warning labels on quit 
attempts. Health Psychol. 2014 Nov;33(11 ):14 10-20. PubMed PMID: 24977309; 
PubMed Central PMCID: PMC4600667. 

Thrast1ef JF, Abad-Vivero EN, Moodie C, O'Connor RJ, Hammond 0 , Cummings KM, 
Yong HH, Salloum RG, CzoU C, Reynales-Shlgematsu LM. Cigarette brands with flavour 
capsules in the fllter: trends in use and brand perceptions among smokers In the USA. 
Mexico and Australia. 2012-2014. Tob Control. 2015 Apr 27:PubMed PMJO! 25918129; 
NIHMSID: 7673ff 

Thrasher JF, Abad-Vivero EN, Huang L, O'Connor RJ, Hammond D, Bansal-Travers M, 
. Yong HH, Borland R, Markovsky B, Hardin J. Interpersonal communication about 
pictorial health warnings on cigarette packages: Policy-related influences and 
relatlonships with smoking cessation attempts. Soc Sci Med. 2015 May 31;PubMed 
PMID: 26092600; PubMed Central PMCID: PMC4747859. 

Huang LL. Thrasher JF, Reid JL, Hammond D. Predictive and External Validity of a Pre
Market Study to Determine the Mos1 Effective Pictorial Health Warning Label Content for 
Cigarette Packages. Nicotine Tob Res. 2015 Sep 16;PubMed PMID: 26377516. 

Osman A, Thrasher JF, Cayir E, Hardin JW, Perez-Hernandez R, Froeliger B. 
Depressive Symptoms and Responses to Cigarette Pack Warning Labels Among 
Mexican Smokers. Health Psychol. 2016 Feb 11 :PubMed PMID: 26867043; NIHMSID: 
757701. 

Thrasher JF, Swayampakala K, Cummings KM, Hammond D, Anshan D, Krugman OM, 
Hardin JW. Cigarette package inserts. efficacy beliefs and sustained smoking cessation 
attempts: A longitudinal assessment of adult smokers in Canada. Prev Med. 2016 Mar 
9:PubMed PMID: 26970037; NIHMSID: 768164. 

Thrasher JF, Swayampakala K, Hammond D, Bansal-Travers M, Young H. Thompson 
ME, Borland R. Influences of self-efficacy, response efficacy and reactance on 
responses to cigarette health warnings: A tongltudinal study of adult smo~ers in Australia 
and Canada. Health communication. 

Forthcoming; 
NIHMSIO: 767313. 

C.2 WEBSITE(S) OR OTHER INTERNET SITE(S) 

A website has been designed, but has nol yet been finalized and made "Live". The site is currentaliy being housed on the University of 
South Carolina Arnold School of Public Health Server. The link to this site is: http://dmsdev.asph.sc.edu/tobacco_labels/ 

C.3 TECHNOLOGIES OR TECHNIQUES 

NOTHING TO REPORT 

C.4 INVENTIONS, PATENT APPLICATIONS,ANO/OR LICENSES 
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Have inventions, patent appUcallons and/or licenses resulted from 1he award during ttle reporting period? 

No 

C.5 OTHER PRODUCTS AND RESOURCE SHARING 

C.5.a Other producta 

NOTHING TO REPORT 

C.5.b Resource sharing 

NOTHING TO REPORT 

RPPR Page11 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 405 of 443 PageID #:  818



RPPR FINAL 

D. PARTICIPANTS 

D.1 WHAT INDIVIDUALS HAVE WORKED ON THE PROJECT? 

y Thrasher, 
James 

y Hardin, 
James 
William 

N Islam, 
Farahnaz 

N Abad, Erika 

eRA 
COMMONS 

N Finesilver, USER NAME Janet 

N Swayampak 
ala, Kamala 

N Anshari, 
Dien 

N Cho, Yoojin 

Glossary of acronyms: 
S/K - Senior/Key 
DOB - Date of Birth 
Cal - Person Months (Calendar) 
Aca • Person Months (Academic) 
Sum - Person Months (Summer) 

0.2 PERSONNEL UPDATES 

D.2.a Level of Effort 

D.0 .8,SS# 

MS,MA,P PD/Pl 
HD 

BS,MS,P Co-
HD Investigator 

MOTH,B Research 
S Asst on 

Supplement 

MS Project 
Manager at 
INSP 

MS.BS Project 
Manager 

MS Project 
manager 

MS,PHD. Graduate 
BS Student 

(research 
assistant) 

Graduate 
Student 
(research 
assistant) 

CAL. MONTHS 

Foreign Org - Foreign Organization Affiliation 
SS - Supplement Support 
RE - Reentry Supplement 
DI - Diversity Supplement 
OT- Other 
NA - Not Applicable 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Will there be, in the next budget period, either (1) a reduction off"%lor more in the level of effort from what was approved by the agency 
for the PO/Pl(s) or other senior/key personnel designated in the Notice of Award, or (2) a reduction in the level of effort below the 
minimum amount of effort required by the Notice of Award? 

No 

D.2.b New Senior/Key Personnel 

Are there, or will there be. new senior/key personnel? 

No 

D.2.c Changes in Other Support 

Has there been a change In the active other support of senior/key personnel since the last reporting period? 

Yes 
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File uploaded: Thrasher1R01CA167067-05OtherSupportUpdated 2016 (2).pdf 

0.2.d New Other Significant Contributors 

Are then1, or will \here be, new other aignlficanl oontrtbutora? 

No 

0.2.e MullH'I (MPI) leBCMnhip Plan 

WIii there be a change In the MPI leader&tilp Plan for the next budget period? 

NA 
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Principal jnvesligator/Program Director; Thrasher, James, PhD, MA, MS 
RO 1 CA 167067 

GRANT#: R01CA167067 (Pl: THRASHER, JAMES) 

Below, please fil1d Other Support information tor each of the following personnel (in respective order), for whom 
changes were made to Other Support since the pdor reporting period. We have not included informatlon on Other 
Support for which Information was reported In the prior period because of directions Indicating that 'Submission of 
other support information is not necessa,y if support is pending or tor changes in the level of effort for active 
support reported previously." 

James Thrasher 
Maansi Bansal-Travers 
Ron Borland 
K. Michael Cummings 
Geoffrey Fong 
David Hammond 
James Hardin 
Richard O'Connor 
Hua-Hie Yong 
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Page 2 Principal lnvesligator/Program Director: Thrasher, James, PhD, MA, MS 
R01 CA 167067 

PHS 398/2590 OTHER SUPPORT 
CHANGES IN OTHER SUPPORT (O.2.c) 

THRASHER, J.F. 

ACTIVE (NEW) 

(Strayer) 
Universltv of South Carolina 

I 05/01/2015- 09/15/20116 
I $199,997 

I !calendar months 
I 

QuitConnect: Developing and Evaluating Inter-disciplinary Smoking Cessation and Smoking Relapse 
Interventions using an Online Community of Smokers 
Develop and pretest enhancements to a national registry of smokers to allow for sustained followup and 
interventions. 
Role: Co-Investigator 
Overlap: None 

3RO 1 CA 167067-05S 1 (Thrasher) I 05/01/201 5 - 09/15/2016 I I calendar months 
National Cancer Institute I $92,447 I 
Administrative Supplement - Building evidence for effective and sustainable cigarette warning label 
policy 
Develop and test manners of communicating about harmful tobacco constituents using inserts (small paper 
leaflets) for use inside of cigarette packs. Discrete choice experiments will be conducted with adult smokers in 
the US. 
Role: Primary Investigator 
Overlao: None 

WITHHELD Thrasher & Sar ent calendar months 
PRIVATE SUPPORT 

INACTIVE 

R01 CA141609 (O'Connor) 09/01 /2009 - 08/31/2015 I I calendar months 
National Cancer Institute (subcontract from Roswell $134,096.61 (to USC) 
Park Cancer Institute) 
Exolorina current smokers' interest in using smokeless tobacco oroducts 
To determine adult smokers' interests in usino smokeless tobacco products through experimental studies 
Role: Co-lnvestioator 
Overlao: None 

P01 CA 138389-03 (C'umminos) 09/09 - 08/ 15 I I calendar 
National Cancer Institute (subcontract from $34,518 
University ot Waterloo) 
Tobacco Dackaaina and labelina Dolicies: ExDandina the evidence on novel policies 
Develop survey translation and pretesting protocols; analyze data from experiments to determine the most 
effective health warning labels and the influences of cigarette packaging on risk perceptions in seven 
countries. 
Role: Co-Investigator 
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Page3 Principal Investigator/Program Director: Thrasher, James, PhD, MA, MS 
R01 CA167067 

I Overlap: None 

P01 CA138389-03 (Cummings) 09/09 - 08/15 I I calendar months 
National Cancer Institute (Subcontract from $107,451 (to USC) 
University of Waterloo} 
Tobacco policy evaluation In low- and middle-Income countries: The ITC Surveys - Data Management 
Core 
Develop survey translation and pretestina protocols; conduct analyses; write papers for publication 
Role: Co-Investigator 
Overlap: None 

BANSAL-TRAVERS, MAANSI 

ACTIVE (NEW) 

PRIVATE SUPPORT I 
I 

Delivery System Reform Incentive Payment Program 

4/1/2015-3/31/2020 I I I calendar 
$2,487,201 I 

This project will promote tobacco use cessation, especially among low SES populations and tnose with poor 
mental health. 
Role: Co-Investigator/Project Manager 
Overlap: None 

BORLAND,R 

ACTIVE (NEW) 

WITHHELD !(Borland) 

PRIVATE SUPPORT 

01 /01 /2016-12/31 /2020 
$1,603,159 

Understand/no the impacts of Vaporized Nicotine Products on smokin11 in Australia 

I I calendar 

This project aims to understand how the use of vaporized nicotine products might affect the likelihood of 
smokers trying to quit and their likelihood of success and also among young people what influences the uptake 
of vaporized nicotine products and smok1nQ. 
Role: Principal lnvestioator 
Overlap: None 
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f>age4 Prfncipal Investigator/Program Director: Thrasher, Jarnes, PhD, MA, MS 
R01 CA~ 67067 

CUMMINGS, K.M. 

ACTIVE (CHANGE IN EFFORT) 

5P01 CA 138389-06 (Cummings) I os10112009-07/311201s I l Jcalendar 
National Cancer Institute I $1 ,180,396 I 
Effectiveness of Tobacco Control in High vs. Low Income Countries 
This P01 will explore whether different tobacco control policies (e.g., product labeling, smoke-free policies, 
price and taxation, and product regulation) are relatively consistent or inconsistent in effectiveness across 
different countries with varying incomes and cultures. The research builds upon the work started by the 
International Tobacco Control Policy Evaluation consortium, which was supported in part by our 
Transdisciplinary Tobacco Use Research Center grant (TTURC - P50 CA111236). The findings from this P01 
will help define how different tobacco control policies work, the generality of effects between and within 
countries, and ultimately inform governments about the need to tailor policy interventions to achieve maximum 
effectiveness during the next criticaJ five-year period of Framework Convention on Tobacco Control (FCTC} 
policy implementation. 
Role: Principal Investigator 
Overlap: None 

3P01 CA138389-06S1 Cummin s 09/01/2009-07/31./2016 calendar 
National Cancer Institute $1 ,092,769 
Effectiveness of Tobacco Control in Hi h vs. Low Income Countries Administrative Su Jement 
The overall goal of this supplemental study to our Program Project grant (P01-CA 138389) is to utilize our 
ongoing US cohort survey conducted as part of the ITC Project (i.e., the International Tobacco Control Policy 
Evaluation Survey, or ITC Survey) to develop a baseline that can. be used to evaluate the impact of the new 
ra hie warnin labels that will be a earin on US ci arette acka es sometime after Se tember 2012. 

5U01 CA 154248-05 (Chaloupka) I 09/21/2011 - 07/31/2016 I I I calendar 
National Cancer Institute I $1 ,092,769 I 
Monitorina and Assessino the Impact of Tax and Price Policies on US Tobacco Use 
The aim of this project is to improve the understanding of the impact of tobacco tax and price policies on 
tobacco use and related behaviors. 
Rote: Site Principal Investigator 
Overlap: None 

HHSN271201 100027C (Hyland) I 12/01 /2011 - 09/18/2016 I I I calendar 
National Institute of Drua Abuse I $69,580 I 
Family Smokina Prevention and Tobacco Control Act National Lonaitudinal Studv 
The National Longitudinal Survey of Tobacco Use (NLSTU} will develop a cohort of nearly 38,000 adults and 
7,000 adolescents who will provide baseline biospecimens and annual tobacco use survey data. The NLSTU 
will heavily oversample tobacco users, young adults, racial/ethnic minorities, and those susceptible to tobacco 
use as it creates a framework for both evaluating FDA regulations on tobacco as well as broader scientific 
issues related to tobacco use. 
Role: Site Principal Investigator 
Overlap: None 

5R01 CA151953-05 (Travers) I 03/07/2013 - 02/29/2016 I I !calendar 
National Cancer Institute I $12 318 I 
A Community Trial to Speed the Diffusion of Smoke Free Multiunit Houslna Policies 
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Pages Principal Investigator/Program Director: Thrasher, James, PhD, MA, MS 
R01 CA167067 

The aim of this study is to conduct a randomized community-based intervention to test whether increases in 
SHS knowledge, support for smokefree MUH policies, and actual policy implementation can be achieved 
through an educational intervention that delivers credible scientific information to the appropriate target 
audiences. 
Role: Co-lnvestioator 
Overlap: None 

5U1 9 CA 157345-04 (Hatsukami} I 09/20/2012 - 08/31/2017 I I I calendar 
National Cancer Institute I $6,160 I 
Models for Tobacco Product Evaluation 
The goals of this research project are to test a clinical trial method for assessing tobacco products and also 
address some methodological gaps so that guidance can be provided to the FDA and other international 
re_gulatory agencies on the best measures and methods for the evaluation of tobacco products. 
Role: Site Primary Investigator 
Overlap: None 

ACTIVE (NEW) 

1 R2i HS023863-01 (Cartmell) I 05/0i /15- 04/31/2017 I I I calendar 
Aoencv for Healthcare Research & Qualitv I $12,318 I 
Reducing Hospital Readmission Rates by Implementing an Inpatient Tobacco Cessation Service Driven 
bv Interactive-Voice Recoanition (IVRJ Technoloav 
This study takes advantage of in-place data capture mechanisms that allow efficient linkage between hospital 
clinical system, cessation program, and statewide healthcare utilization datasets to examine hospital 
readmission and cost outcomes. The study will use an interrupted time series design to examine 
monthly trends in readmission rates before and after program implementation, allowing investigators to test the 
hypothesis that an automated inpatient smoking cessation program will reduce unplanned readmissions and 
healthcare costs. This study provides an efficient way to examine whether investing in tobacco cessation 
services can help hospitals to avoid readmission penalties and reduce healthcare costs via secondary data 
analyses. 
Role: Co-lnvestiaator 
Overlap: None 

WITHHELD l (Fona) I 10/17/2011 - 03/31 /2018 I I I calendar 
PRIVATE SUPPORT I $37,331 I 
International Tobacco Control Policy Evaluation Project 
The objective of the International Tobacco Control Policy Evaluation project is to rigorously evaluate the 
psychological and behavioral impact of the FCTC policies. This application continues the ITC 4 Country 
Survey, the ITC SE Asia Survey, and the ITC China Survey. Funding is also requested for a pilot survey in 
India. 
Role: Co-Investigator 
Overlap: None 

INACTIVE 

3P01 CA 138389-06S2 (Cummings) I 08/01 /2013- 07/31/2015 I l Jcalendar 
National Cancer Institute I $402,326 I 
Effectiveness of Tobacco Control in Hiflh vs. Low Income Countries (Administrative Suoolement) 
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Page6 Pr1ncipal Investigator/Program Oirector: Thrasher, James, PhD, MA, MS 
R01 CA 167067 

This supplemental study to our Program Project grant (P01-CA 138389) has two primary objectives: 1) to 
monitor the marketing (distribution channels and sales) and marketing claims for of a new very low nicotine 
(VLN) tobacco product called Dutch Magic which will be introduced into the marketplace in the Netherlands in 
August/September 2013; and 2) to conduct a consumer marketing study to assess interest and uptake of the 
product over a 6 month period. This study is timely in that the knowledge to be gained by assessing consumer 
interest and use of a VLN cigarette in the Netherlands will not only provide critical information on this 
provocative new product, but will test a process that will generalize to the assessment of novel tobacco 
products in general, and thus be informative to government regulatory agencies in pro-actively developing 
oolicies on novel tobacco products. 
Role: Primary Investigator 
Overlap: None 

FONG, GEOFFREY T. 

ACTIVE (NEW) 

PRIVATE SUPPORT 
02/18/2016 - 01 /20/2017 

$20,000 

International Tobacco Control Policv Evaluation Project: ITC Brazil Survev Wave 3 

I I calendar 

This grant continues the work of the International Tobacco Control Policy Evaluation Project (the ITC Project) 
to evaluate and understand the impact of the tobacco control policies of the WHO Framework on Tobacco 
Control in Brazil. 
Role: Principal Investigator 
Overlap: None 

INACTIVE 

PRIVATE SUPPORT I 05/01/2015-12/12/2015 I I I calendar 
I $15,000 I 

The ITC Kenya National Report: Using Research Evidence to Enhance Multisectoral Cooperation and 
Action in Tobacco Control 
Assist Kenya in achieving stronger development planning and NCD reduction by increasing awareness of the 
importance of strengthening tobacco control among governmental entities (notably within development 
planning), facilitating multisectoral participation in tobacco control, and increasing governmental commitment 
and action toward strenQthenina tobacco control policies. 
Role: Princioal lnvestioator 
Overlao: None 

PRIVATE SUPPORT I 11/01/2014 - 03/31/2015 I I I calendar 
I $9,390 I 

Develooment of ITC Project Knowledae Transfer Product on Plain Packaain_a 
The objective of the proposed project is to create a 4•page ITC report to summarize the current state of 
evidence on plain packaging to support the development and implementation of plain packaging legislation in 
the United Kingdom. The evidence will include ITC data in Australia and the UK, and will also incorporate 
findings from other published studies on plain packaging. 
Role: Principal Investigator 
Overlap: None 

IN/A 09/01 /2014-12/15/2015 CJ calendar 

RPPR Page 19 

Case 6:20-cv-00176   Document 1-5   Filed 04/03/20   Page 413 of 443 PageID #:  826



D.2.c (ThrasherlR01CA167067-0SOlherSupponUpdaled 2016 (2).pdf) 

Page 7 Principal Investigator/Program Director: Thrasher, James, PhD, MA, MS 
R01 CA 167067 

PRIVATE SUPPORT I $11.468 I 
ITC China Policy Report on Smoke•Free China 
The policy report to be produced through this project will summarise the available international and China-
specific evidence on smoke-free policies - in particular China ITC data, including relevant international 
comparisons (with a particular focus 011 evidence from other BRICS countries participating in the ITC Project 
(Brazil, Russia, India, China). 
Role: Principal Investigator 
Overlap: None 

R01 CA 100362 (Fong, GT) I 07/01 /2009 - 06/30/2015 I I I calendar 
National Cancer Institute I $3,277,830 I 
International Tobacco Control Policy Evaluation Project: Four country survey 
The International Tobacco Policy Survey evaluates the relative effectiveness of national level public health 
policies related to tobacco control across four countries - United States, Canada, United Kingdom and 
Australia. Comparisons made between countries with different policy environments, or within countries over 
time, will illustrate the effec1iveness of specific policies in reducing tobacco consumption. 
Role: Principal Investigator 
Overlap: None 

WITHHELD I (Fono. GT} I 02/01 /2011 -01/31 /2016 I I I calendar 
PRIVATE SUPPORT I $500,000.00 I 
Evaluatina Tobacco Control Policies in 20 Countries 
Supporting Cancer Prevention Through Evaluation of Tobacco Control Policies: The International Tobacco 
Control Policy Evaluation Project (ITC Project) in Canada, China, India, Bangladesh, Kenvaj and Zambia. 
Role: Principal Investigator 
Overlap: None 

P01 CA 138389-04 (Cumminas, KM) I 0910112009 - 07;3112014 I I I calendar 
NIH- National Cancer Institute I $9,845,587 I 
Effectiveness of Tobacco Control in High vs. Low Income Countries 
This P01 examined whether different tobacco control policies (e.g., product labelling, smoke-free policies, price 
and taxation, and product regulation) are relatively consistent or inconsistent in effectiveness across different 
countries with varying incomes and cultures. The research builds upon the work started by the International 
Tobacco Control Policy Evaluation Project, which was supported in part by our Transdisciplinary Tobacco Use 
Research Center grant (TTURC - PSO CA 111236). The findings from this P01 will help define how different 
tobacco control policies work, the generality of effects between and within countries, and ultimately inform 
governments about the need to tailor policy interventions to achieve maximum effectiveness during the next 
critical five-year period of WHO Framework Convention on Tobacco Control (FCTC) policy implementation. 
Role: Principal Investigator, Sub-grant Project 1 
Overlap: None 

HAMMOND, D. 

ACTIVE (NEW) 

RPPR 
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I Overlap: None 

INACTIVE 

NA (Majowicz, S) 
PRIVATE SUPPORT 

Principal Investigator/Program Director: Thrasher, James, PhD, MA, MS 
R01 CA167067 

I 03/2014 - 03/2017 I I I calendar 
I $149,000 CAD I 

Food Safety and Ontario's Youth: Can Food Safety Training Effectively Improve Knowledge and 
Practice in Ontario High School Students? 
Purpose: To test the efficacy of food safety curriculum In hi0h school settings. 
Role: Co-I 
Overlap: None 

NA calendar 

Role: Pl 
Overla : None 

NA {Fona G.T.) I 09/2011 - 01 /2016 I I I calendar 
PRIVATE SUPPORT I $7,430,000 CAD I 
The International Tobacco Control Policy Evaluation Project: Evaluating the impact of the WHO 
Framework Convention on Tobacco Control With an Emphasis on Low and Middle Income 
Countries. 
Purpose: To examine the impact of tobacco control policies in low and middle income countries. 
Role: Co-I 
Overlap: 50% 

NA {Hammond m I 09/2011 - 01/2016 I I I calendar 
PRIVATE SUPPORT I $49,822 CAD I 
Nutrition Labellina: Comr,rehension and Use of Nutrition Facts Tables amona Youna Peoole In Canada. 
Purpose: To examine the impact of tobacco control policies in low and middle income countries. 
Role: Co-Pl 
Overlap: None 

NA (Cameron, AA) 01 /2009-01/2015 I I calendar 

PRIVATE SUPPORT $1 ,950,000 CAD 

Prevention: A Pan-Canadian Proaram. 
Purpose: To establish a training program in population level health interventions within the context of chronic 
disease prevention. 
Role: Co-I 
Overlao: None 

HARDIN, J. 

ACTIVE (NEW} 

Sen 
A enc for Healthcare Reform and Quali 

RPPR 

07/2015-06/2020 calendar months 
$3,393,192 
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PeRiodontal treatment to Eliminate Minority lnEquality and Rural disoarities in Stroke (PREMIERS) 
Role: Co-lnvestioator (Statistician) - Lead statistical analysis efforts. 
Overlap: None· 

INACTIVE 

WITHHELD I (Mavtield-Smith} I 2/201 0-2/2015 11 I calendar months 
PRIVATE SUPPORT I I 
Institute tor Families in Society Sub-Contract to Provide Evaluation Technical Assistance and Support 
with the SC Department of Health and Human Services on the CHIPRA Quality Demonstration Project 
Role: Co-Investigator (Statistician) - Lead statistical analysis efforts. 
Overlap: None 

O'CONNOR, RJ. 

ACTIVE (NEW} 

1 R01 DA037446 (Goniewicz) 
. National Institute on Drug Abuse 

I 9/01/2014- 8/31/2019 
I $448,657 

Nicotine delivery from novel non tobacco electronic systems 

I I !calendar 
I 

This study seeks to examine nicotine delivery characteristics across a range to electronic nicotine delivery 
svstem oroducts to inform reaulatorv science. 
Role: Co-investiaator 
Overlap: None 

INACTIVE 

R21 DA036476 I 09/01/2013 - 08/31/2015 I. I I calendar 
National Institute on Drug Abuse I $202,629 1· 

Influence of advertisina and product type on e-ciaarette demand among smokers 
This project seeks to extend experimental auction methodology to understand demand for and factors related 
to continued use of electronic cioarettes. 
Role: Principal lnvesti.aator 
Overlap: None 

P01 CA 138389 (Cummings) I 07/01/2009 - 06/30/2015 I I I calendar 
National Cancer Institute I $423,919 I 
Effectiveness of tobacco control tJOlicies in high vs. low income countries 
This Program project seeks to develop a science base for policies implemented in response to the Framework 
Convention on Tobacco Control (FCTC). 
Role: Proiect Director. Proiect 3. Variation in cioarettes, tobacco use behaviors, & exposures in ITC countries 
Overlap: None 

R01 CA 100362 (Fono) I 09/01 /2009 - 08/31/201 5 I I !calendar (in kind} 
National Cancer Institute I I 
International Tobacco Policy Survey 
This project supports the ITC surveys in the United States, Canada, Australia, and the UK, focused on 
examinina the effectiveness of FCTC policies. 
Role: Co-Investigator 
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I Overlap: None 

VONG, H. 

ACTIVE (NEW} 

WITHHELD It Borland} 

PRIVATE SUPPORT 

Principal Investigator/Program Director: Thrasher, James, PhD, MA, MS 
R01 CA 167067 

01/01/2016 - 12/31/2020 I· I calendar 
$1,603,159 

Understanding the impacts of Vaporized Nicotine Products on smoking In Australia 
This project alms to understand how the use of vaporized nicotine products might affect the likelihood of 
smokers trying to quit and their likelihood of success and also among young people what influences the uptake 
of vaoorized nicotine oroducts and smokina. 
Role: Co-Investigator 
Overlao: None 
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King & Spalding LLP 
1180 Peachtree Street N.E. 
Atlanta, GA 30309-3521 
Tel:  +1 404 572 4600 
Fax:  +1 404 572 5100 
www.kslaw.com 

Caitlyn J. Ozier 
Direct Dial:  +1 404 572 4654 
Direct Fax:  +1 404 572 5100 
cozier@kslaw.com 

 
June 14, 2017 

 
Filed Electronically  
 
Division of Freedom of Information Offices   
Center for Tobacco Products     
Food and Drug Administration     
Office of the Executive Secretariat, OC 
5630 Fishers Lane, Room 1035 
Rockville, MD 20857 
 
Dear Sir or Madam: 
 
 Pursuant to the Freedom of Information Act, 5 U.S.C. § 552 (as amended), we 
respectfully request an electronic mail version, CD-ROM, or DVD copy of the records and 
documentation described in more detail below from the U.S. Food & Drug Administration 
(FDA) pertaining to the qualitative and quantitative testing being done by FDA with regard to 
Section 201(a) of the Family Smoking Prevention and Tobacco Control Act of 2009, Pub. L. No. 
111-31, 123 Stat. 1776 (“Tobacco Control Act”), to require cigarette packages and 
advertisements to bear color graphic images and specified textual warnings. 
 

Regarding each of the numbered items below, we respectfully request all Documents (or 
Qualitative or Quantitative Research Documentation, where specifically noted) reflecting, 
describing or related to:1  

1. The initial phase of activities (beginning in 2013 and ending in 2015) of the FDA 
working group established in 2013 to develop a new proposed rule implementing Section 
201(a) of the Tobacco Control Act (the “FDA Working Group”), including: 

a. The selection of the members of the FDA Working Group. See Declaration of 
Mitch Zeller, Paragraph 12, in American Academy of Pediatrics et al v. United 

                                                           
1 See Attachment A for definitions of “Documents,” “Communication,” “Qualitative Research Documentation,” and 
“Quantitative Research Documentation,” as used throughout this request.   

KING & SPALDING 
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States Food and Drug Administration, No. 1:16-cv-11985-IT (D. Mass.) (May 26, 
2017) (hereinafter “Zeller Declaration”).2   

b. The “extensive review of literature and data to determine the most appropriate 
research goals for a new rulemaking” regarding graphic health warnings. Zeller 
Declaration, Paragraph 12.  

c. The selection of “outside experts” and any related Communications with these 
“outside experts” regarding the “extensive review of literature and data to 
determine the most appropriate research goals” for a new graphic warning 
rulemaking. Zeller Declaration, Paragraph 12.  

d. FDA’s determination “that it would modify the text of the warning statements in 
the TCA” based on the review of literature and data, as well as Documents related 
to these warning statements developed by science staff and “medical and 
epidemiology staff review [of] the [graphic health warning] statements to ensure 
their accuracy.”  Zeller Declaration, Paragraph 13.   

e. Selection of, and consultation and Communications with, “outside experts to 
review proposed study designs.” Zeller Declaration, Paragraph 13. 

f. Completion of the “initial phase” of the FDA Working Group, including 
information regarding conclusions of the work done by the FDA Working Group 
up to that point in time. Zeller Declaration, Paragraph 13. 

2. Information regarding FDA’s evaluation of the text and images for the new proposed 
rule, including: 

a. FDA’s “overall research plan for evaluating the text and images for the [new 
proposed] rule.” Zeller Declaration, Paragraph 14. 

b. “Qualitative testing” of the modified warning statements, including testing in “16 
focus groups in three locations.” Zeller Declaration, Paragraphs 14 and 15.  

c. Communications with the “firm with expertise in social science research” that 
FDA contracted to conduct these focus groups.  Zeller Declaration, Paragraph 
15.   

d. All Qualitative Research Documentation (see Attachment A) related to 
“qualitative testing” of the modified warning statements, including:  

i. The purposes, goals, and scope of the qualitative testing. Zeller 
Declaration, Paragraphs 14 and 15.   

                                                           
2 The term “Zeller Declaration” refers to the Declaration of Mitch Zeller filed on May 26, 2017 in the matter of 
American Academy of Pediatrics et al v. United States Food and Drug Administration, No. 1:16-cv-11985-IT (D. 
Mass.)  A copy of the declaration is included as Attachment B. 
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ii. Establishment of the four “aim[s]” of the testing. Zeller Declaration, 
Paragraph 15 (“The aim of this qualitative testing was to assess: (a) 
consumer knowledge, beliefs, and misperceptions related to cigarettes and 
cigarette smoking; (b) general impressions about cigarette package 
warnings; (c) knowledge and beliefs about the health consequences of 
smoking presented in modified warning statements; and (d) attitudes 
toward the sources of the warning statements.”).   

3. FDA Working Group’s revision of the modified warning statements in the fall of 2015 
“based on the findings of this [qualitative] testing.” Zeller Declaration, Paragraph 15. 

4. Information regarding translation of the modified warning statements into Spanish, 
including: 

a. Translations of the modified warning statements into Spanish. Zeller Declaration, 
Paragraph 16.  

b. Information on the “nine in-person cognitive interviews,” including the purposes, 
goals, and scope of the qualitative testing of the Spanish translations. Zeller 
Declaration, Paragraph 16 (“CTP then conducted nine in-person cognitive 
interviews with Spanish speakers to: (a) determine participants' comprehension of 
the modified warning statements; (b) identify further opportunities to refine the 
translation; and (c) gather feedback from Spanish-speaking participants on health 
conditions and terminology used.”).   

c. Qualitative Research Documentation (see Attachment A) related to the “nine in-
person cognitive interviews” that were completed in early 2016. Zeller 
Declaration, Paragraph 16.  

5. FDA’s development of new images for the graphic warnings, including: 

a. Selection of the “communications and marketing firm” in February 2015 to 
“develop new images” for the graphic warnings. Zeller Declaration, Paragraph 
17.  

b. Development of a “conceptual direction” for the new warning images.  Zeller 
Declaration, Paragraph 18.  

c. Review of the “[i]nitial image concepts” by “FDA medical and science staff to 
ensure that the concepts accurately depicts health conditions attributable to 
smoking.” Zeller Declaration, Paragraph 18. 

d. Qualitative testing of the “image concepts,” including: 

i. Information regarding the “54 in-person, in-depth interviews in three 
locations.”  Zeller Declaration, Paragraph 19. 
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ii. All Qualitative Research Documentation (see Attachment A) related to the 
qualitative testing of the “image concepts.” Zeller Declaration, 
Paragraphs 18 and 19. 

iii. The purposes, goals, and scope of the qualitative testing of the “image 
concepts.” Zeller Declaration, Paragraphs 18 and 19. 

e. The “preliminary suggestions for modifying the image concepts” made by the 
“communications and marketing firm.”  Zeller Declaration, Paragraph 20.  

f. “Further suggestions of image enhancement to ensure accuracy and consistency 
with scientific, policy, and legal considerations” made by FDA.  Zeller 
Declaration, Paragraph 20. 

6. Finalization of the graphic warning images by a certified medical illustrator, including 
the actual images. Zeller Declaration, Paragraph 22.    

7. Information regarding FDA’s plans to conduct a final qualitative test of the images, 
including:  

a. The plan to present the images to “20 focus groups in four locations.” Zeller 
Declaration, Paragraph 23.  

b. Qualitative Research Documentation (see Attachment A) related to FDA’s “plans 
to conduct a final qualitative test of the images.” Zeller Declaration, Paragraph 
23.  

c. The purposes, goals, and scope of FDA’s “plans to conduct a final qualitative test 
of the images.” Zeller Declaration, Paragraph 23.  

8. Information related to Quantitative testing to assess the statutory and the modified 
warning statements, including:  

a. The “first of two quantitative studies” anticipated to involve “2,500 participants 
from various groups of consumers.”  Zeller Declaration, Paragraph 24.  

b. The “final quantitative study” anticipated to involve “6,900 participants to view 
and answer questions about graphic health warnings on mock cigarette packages 
and advertisements.” Zeller Declaration, Paragraph 29.  

c. Quantitative Research Documentation (see Attachment A) related to the 
quantitative testing assessing the statutory and modified warning statements.  
Zeller Declaration, Paragraphs 24-29.  

d. The purposes, goals, and scope of the “two quantitative studies” assessing the 
statutory and modified warning statements.  Zeller Declaration, Paragraphs 24-
29.  
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9. How FDA has measured or intends to measure if the proposed graphic warnings affect 
understanding of the harm associated with smoking cigarettes and whether any such 
difference is material, or whether any such difference affects individual behavior related 
to smoking initiation, continued smoking, smoking cessation, or any other behavioral 
endpoint. 

10. Evaluation of the impact of graphic warnings on cigarette packaging on cigarette 
smoking prevalence. 

* * * * * 
In the event that we are denied any document or any portion of any requested document, 

please provide all other documents that are responsive and not subject to an exemption or any 
reasonable, segregated portion of a responsive record after the redaction of any alleged exempt 
material. See 5 U.S.C. § 552(b). Please identify each document with particularity and specify the 
statutory basis for the denial and the factual support for the denial. 

In addition, we will accept separate responses to this request for each of the 10 numbered 
items above. Indeed, we respectfully request that FDA send the responsive records for each of 
these numbered items as soon as the records are available, and not wait until responsive records 
have been collected for all of the 10 items requested above. 

We are willing to pay reasonable charges incurred for appropriate search and copying of 
these documents upon presentation of an invoice along with the documents. We authorize fees 
for this request up to a maximum of $5,000.00. If you estimate that the search and copying fees 
will exceed this limit, please inform me in advance by telephone (404) 572-4654 or email 
cozier@kslaw.com. 

Sincerely, 

3 **Admitted in MO and DC; practice directly supervised by principals ofthe firm** 
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Attachment A: Relevant Definitions 
 

For purposes of this request: 

• The term “Documents” should be construed broadly to include any and all writings, 
memoranda, correspondence, email, or reports. 

• The term “Communications” should be construed broadly to include any and all 
correspondence, emails, transcribed voicemails, or other means of sending information 
from one place to another. 

• The term “Qualitative Research Documentation” shall mean Documents reflecting, 
describing, or related to: 

o Human Subject Research Protections Board and Office of Management and 
Budget approval; 

o the target population and its geographic location; 
o the requirements for participant eligibility (e.g., age or gender requirements) 

and the procedures employed to screen and recruit research participants 
(including, e.g., any documents or questionnaires used to screen potential 
recruits and identify qualified participants); 

o recruitment procedures, including, e.g., records of any statements made to 
participants regarding the purpose of the interviews (such as informed consent 
forms), procedures and criteria for participant selection, method(s) of 
contacting participants; 

o the physical location of all data collection activities (e.g., participant’s home, 
office/workplace, focus group facility); 

o dates of data collection; 
o the instrumentation used (e.g., questionnaires, discussion guides), a 

description of the data collection strategies employed (e.g., focus groups, 
semi-structured interviews), and the language(s); 

o any stimuli, such as visual or sensory exhibits shown to participants; 
o the number of research participants, by data collection strategy; 
o the identity and scope of work of third party vendors; 
o the method(s) of interviewer and/or coder training, supervision, and 

monitoring, if interviewers or coders were used; 
o the instructions given to interviewer(s) or moderators regarding conducting 

interviews or focus group sessions, including, e.g., any records of any 
statements made to interviewer(s) about the purpose of the interviews/groups, 
notes taken during or regarding the interviews or focus group sessions; 

o the duration of research participation (e.g., length of interviews, focus 
groups); 
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o the compensation/incentives provided to participants in the interviews or 
focus groups; 

o the original transcripts, audio or video recordings, notes of interviews or focus 
groups, and any translations performed for non-English interviews or focus 
groups; 

o quantitative analysis of such qualitative data; and 
o the methods of analysis – including, e.g., quantitative and qualitative 

analytical procedures – such as instructions given to analysts, procedures for 
coding participants’ verbatim responses, code and/or output from analytical 
software. 

• The term “Quantitative Research Documentation” shall mean documents 
reflecting, describing, or related to: 

o Human Subject Research Protections Board and Office of Management and 
Budget approval; 

o the requirements for participant eligibility (e.g., age or gender requirements) 
and the procedures employed to screen and recruit research participants 
(including, e.g., any documents or questionnaires used to screen potential 
recruits and identify qualified respondents); 

o recruitment procedures, including records of any statements made to 
participants regarding the purpose of the interviews (e.g., informed consent 
forms), procedures and criteria for participant selection, method(s) of 
contacting participants; 

o the physical location of all data collection activities (e.g., participant’s home, 
office/workplace, focus group facility); 

o dates of data collection; 
o the exact wording and presentation of questions and response options, 

including preceding interviewer or respondent instructions and any preceding 
questions that might reasonably be expected to influence responses; 

o the method(s) and mode(s) used to administer the survey and the language(s) 
offered; 

o the sampling frame(s) and its coverage of the target population, including, 
e.g., mention of any segment of the target population that is not covered by 
the design; 

o the sample design (e.g., the method by which the respondents were selected, 
recruited, intercepted or otherwise contacted or encountered, along with any 
eligibility requirements and/or oversampling) and, if quotas were used, the 
variables defining the quotas, and whether the respondents were selected 
using probability or non-probability methods;  

o the sample sizes (by sampling frame if more than one was used) and a 
discussion of the precision of the findings. For probability samples, report the 
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estimates of sampling error, reported margins of sampling error or statistical 
analyses that have been adjusted for the design effect due to weighting, 
clustering, or other factors. For non-probability samples, provide a detailed 
description of how the underlying model was specified, its assumptions 
validated and the measure(s) calculated. 

o the procedures for managing the membership, participation, and attrition of 
the panel, if a pool, panel, or access panel was used; 

o the calculation of weights, including the variables used and the sources of 
weighting parameters; 

o the screening procedures, including any screening for other surveys that 
would have made sample members ineligible for the survey (e.g., in the case 
of online surveys if a router was used). 

o the relevant stimuli, such as visual or sensory exhibits or images that were 
shown to respondents; 

o the development of scale items and validation metrics; 
o the strategies used to help gain cooperation (e.g., advance contact, 

compensation or incentives, refusal conversion contacts); 
o the procedures undertaken to ensure data quality, including re-contacts to 

confirm that the interview occurred and/or to verify the respondent’s identity, 
measures taken to prevent respondents from completing the same survey more 
than once, and other quality control procedures; 

o the summaries (or tabulations, evaluations or assessment) of the disposition of 
study-specific sample records; 

o the unweighted sample size on which any subgroup estimates are based; 
o the information to replicate indices or statistical modeling, such as raw 

(unweighted) data, identification of software program(s) used, software syntax 
or code, results and output. 
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UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF MASSACHUSETTS 

__________________________________________ 
)

AMERICAN ACADEMY OF PEDIATRICS, ) 
MASSACHUSETTS CHAPTER OF AMERICAN ) 
ACADEMY OF PEDIATRICS, INC., )  
AMERICAN CANCER SOCIETY, INC., ) 
AMERICAN CANCER SOCIETY CANCER ) 
ACTION NETWORK, INC., AMERICAN  )  
HEART ASSOCIATION, INC., AMERICAN   ) 
LUNG ASSOCIATION, CAMPAIGN FOR  ) 
TOBACCO-FREE KIDS, TRUTH INITIATIVE ) Civil Action No. 16-cv-11985 (IT) 
FOUNDATION D/B/A TRUTH INITIATIVE, ) 
DR. TED KREMER, DR. JONATHAN  )  
WINICKOFF and DR. LYNDA YOUNG, ) 

)
Plaintiffs, ) 

) 
v. ) 

 ) 
UNITED STATES FOOD AND DRUG ) 
ADMINISTRATION )

 ) 
Defendant. )

__________________________________________) 

DECLARATION OF MITCHELL ZELLER 

Mitchell Zeller, declares pursuant to 28 U.S.C. § 1746, under penalty of perjury, that the 

following is true and correct: 

1. I have been the Director of the Center for Tobacco Products (“CTP”), United

States Food and Drug Administration (“FDA”), since March 2013.  In this role, I direct the 

development and implementation of programs and policies for regulating the manufacture, 

marketing, and distribution of tobacco products.  In my capacity as Director of CTP, I am fully 

familiar with the instant matter and the facts stated herein.  

2. CTP was created in August 2009 after the passage of the Family Smoking

Prevention and Tobacco Control Act, Pub. L. No. 111-31, 123 Stat. 1776 (2009) (“TCA”).   
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3. The TCA contains more than 20 deadlines by which FDA was directed to issue 

regulations, guidance documents, and reports to Congress, and to undertake other specified 

actions.  These activities consumed significant time and resources during the first few years of 

CTP’s existence and necessitated prioritization with respect to other agency efforts.  As 

examples of requirements with early deadlines, the TCA required FDA to issue certain 

regulations and guidance documents, including regulations on cigarettes and smokeless tobacco, 

warnings for cigarette packages and advertisements, and exemptions from the substantial 

equivalence requirement for authorization for new tobacco products.  It also required FDA to 

submit reports to Congress on specified matters, including tobacco exports, the implementation 

of a program for compliance with certain regulations, and data regarding tobacco product 

applications and review and the implementation of that review.  The TCA set a deadline for FDA 

to establish a scientific advisory committee for tobacco products, as well as further deadlines for 

that committee to issue reports and recommendations on the impact on the public health of 

menthol in cigarettes and the use of dissolvable tobacco products.  The TCA also set deadlines 

for FDA to collect user fees from tobacco manufacturers, develop and publish an action plan to 

enforce the TCA’s restrictions on promoting cigarettes to youth, and publish a list of harmful and 

potentially harmful constituents in tobacco products and tobacco smoke. 

4. To implement the TCA, CTP uses a comprehensive approach that includes 

defining policy, issuing regulations, conducting research, educating Americans on regulated 

tobacco products, and determining whether new products can be marketed and modified risk 

claims can be made by evaluating applications before such products are allowed on the market.  

More specifically, CTP’s regulatory program has grown since 2009 to include: 
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a. Developing regulations and guidance documents.  As part of this ongoing endeavor, 

FDA has issued 11 final rules relating to tobacco products, and 31 final and 28 draft 

guidance documents for industry, since CTP’s creation in late 2009.   

b. Reviewing and evaluating tobacco products.  The TCA requires manufacturers to 

seek FDA authorization before marketing a new tobacco product (a product not 

commercially marketed in the United States as of February 15, 2007), which includes 

an existing product that has been modified.  There are three ways a manufacturer can 

seek marketing authorization.  Manufacturers may submit a premarket tobacco 

product application, demonstrate with scientific data that their tobacco product is 

substantially equivalent to a predicate product already on the market, or request an 

exemption from demonstrating substantial equivalence.  In addition to premarket 

review of new tobacco products, the TCA also requires manufacturers to obtain FDA 

authorization before marketing a tobacco product with claims that express or imply a 

reduced risk of harm associated with it.  For each of these pathways, FDA needed to 

develop standards and procedures for application submission and review.  To date, 

FDA has received more than 6,800 submissions from industry and has developed a 

robust program to ensure a thorough and systematic review of them. 

c. Enforcing compliance with the law.  FDA performs compliance check inspections of 

regulated tobacco retailers throughout the United States and its territories, inspects 

establishments involved in manufacturing and processing tobacco products, and 

monitors marketing and advertising practices for tobacco products.  Since 2009, FDA 

has overseen hundreds of thousands of compliance check inspections of retailers, 
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issued thousands of warning letters, and undertaken thousands of civil money penalty 

administrative actions for violations of the law. 

d. Participating in scientific research.  FDA has funded tobacco research and 

collaborated with other government agencies, research organizations, and academic 

institutions.  For example, FDA has partnered with the National Institutes of Health 

(“NIH”) on the Population Assessment of Tobacco and Health Study, a national study 

involving about 46,000 participants that examines tobacco use and how it affects the 

health of Americans.  FDA also partnered with NIH to fund 14 Tobacco Centers of 

Regulatory Science, which are research programs located primarily at academic 

institutions that focus on topics related to the regulation of tobacco. 

e.  Educating the public about the risks associated with tobacco use.  FDA conducts 

evidence-based, public education campaigns.  In 2014, FDA launched “The Real 

Cost” campaign to reach teens at risk of smoking, using a variety of paid media, 

including television, radio, print, web, social media, and billboards.  FDA expanded 

the campaign in 2016 to include new advertising targeted at rural youth at risk of 

using smokeless tobacco.  The “Fresh Empire” campaign launched in 2015 to reach 

multicultural youth at risk of smoking through aspirational messaging via the same 

types of media.  The “Free Life” campaign launched in 2016 to reach young adults 

who identify as lesbian, gay, bisexual, or transgender. 

Issuance of the Graphic Health Warnings Rule and Subsequent Litigation 

5. Before the enactment of the TCA, Congress had not revised the content or format 

of the Surgeon General’s warnings for cigarettes since 1984.  See Required Warnings for 

Cigarette Packages and Advertisements, 75 Fed. Reg. 69,524, 69,529-30 (Nov. 12, 2010).  The 
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TCA contains nine new text warnings to replace the existing Surgeon General’s warnings.  See 

15 U.S.C. § 1333(a)(1). 

6. The TCA directed FDA to “issue regulations that require color graphics depicting 

the negative health consequences of smoking” to accompany the new text warnings for cigarette 

packages and advertisements set forth in the TCA (hereinafter referred to as the “graphic health 

warnings rule”).  15 U.S.C. § 1333(d).  The TCA established a deadline for issuing the rule 

within 24 months of the enactment of the statute – in other words, by June 22, 2011.  Id.    

7. FDA, the Department of Health and Human Services (“DHHS”), and the Office 

of Management and Budget (“OMB”), which conducts required reviews of proposed information 

collections and proposed and final rules, expedited the development of a proposed and final rule, 

and FDA met the statutory deadline by issuing a final rule on June 22, 2011.  See Required 

Warnings for Cigarette Packages and Advertisements, 76 Fed. Reg. 36,628 (June 22, 2011).  The 

rule established color graphic images to accompany each of the nine new warning statements 

regarding the negative health consequences of smoking in the TCA. 

8. About two months after FDA issued the final graphic health warnings rule, 

several tobacco companies filed suit, claiming that the rule violated the First Amendment.  The 

district court agreed.  See R.J. Reynolds Tobacco Co. v. FDA, 845 F. Supp. 2d 266, 277 (D.D.C. 

2012).  On appeal, the United States Court of Appeals for the District of Columbia Circuit held 

that the rule violated the First Amendment, vacated it, and remanded the matter to FDA.  See R.J. 

Reynolds Tobacco Co. v. FDA, 696 F.3d 1205, 1222 (D.C. Cir. 2012), overruled in part by Am. 

Meat Inst. v. U.S. Dep’t of Agric., 760 F.3d 18, 26 (D.C. Cir. 2014) (en banc). 
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9. After the D.C. Circuit declined to rehear the matter en banc, the Government did 

not file a petition for a writ of certiorari and so notified Congress in March 2013.  Instead, FDA 

decided to undertake the development of a new rule. 

Developing a New Rule 

10. Rulemaking in general is a time-consuming process that requires extensive 

resources, and those requirements are only compounded by the complexities of developing the 

graphic health warnings rule.  First, the inclusion of graphic health images on cigarette packages 

and advertisements is a novel requirement in the United States and thus there is no template or 

precedent to apply.  Second, there are complex issues of law and public health policy to consider 

and resolve, and the D.C. Circuit decision vacating the prior rule has made this endeavor all the 

more complex.  Third, there are numerous steps involved in the process, many of which must be 

taken sequentially:  developing an overall plan and strategy to address the public health 

objectives and legal considerations; developing graphic health warnings consistent with that 

plan; conducting and evaluating research to further understand the effects of the warnings under 

consideration; preparing the proposed rule  and a preamble explanation for the proposed rule; 

reviewing and responding to the comments submitted on the proposed rule; and determining 

whether and how to modify the proposed rule.  Fourth, it is likely that the proposed rule will 

garner a high level of public interest, which means that there will be significant public 

participation in the process, requiring a longer than usual amount of time to review and respond 

to public comments. 

11. After the D.C. Circuit denied FDA’s petition for rehearing en banc in December 

2012 and Congress was notified in March 2013 that FDA had determined to develop a new rule, 

FDA began the process by evaluating how to address the D.C. Circuit’s critiques of the prior 
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rule.  This evaluation involved in-depth consideration of the interplay among textual warnings, 

graphic depictions, public health objectives, scientific approaches and study models for testing 

the warning statements and images, the statutory mandate, and Constitutional considerations.  

The detailed description that follows in Paragraphs 12 through 38 reflects the great effort FDA 

has given to producing a research plan and undertaking a rulemaking process that will provide a 

robust record for a new graphic health warnings rule. 

12. In 2013, FDA established a working group to develop a new proposed rule.  The 

group was made up of science, policy, and health communications staff, subject matter experts, 

and regulatory counsel.  Science staff, in consultation with outside experts, conducted an 

extensive review of literature and data to determine the most appropriate research goals for a 

new rulemaking. 

13. Based on this review, FDA determined that it would modify the text of the 

warning statements in the TCA.  After science staff developed the text, medical and 

epidemiology staff reviewed the statements to ensure their accuracy.  The working group also 

consulted with outside experts to review proposed study designs.  The working group completed 

this initial phase of work in 2015. 

14. The next phase involved the qualitative testing of the modified warning 

statements.  Qualitative testing is an important part of the overall research plan for evaluating the 

text and images for the rule because it allows FDA to gather detailed information that can be 

used to refine the next stages of study.1  For example, the modified warning statements were 

tested in 16 focus groups in three locations in the United States to gather information about 

                                                 
1 In general, qualitative research is used to understand how a research topic is experienced from 
the perspective of the study participants.  It is typically conducted via in-depth interviews, 
participant observation, or focus groups to obtain information about the attitudes, opinions, and 
behavior of particular populations. 
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participants’ knowledge of the health risks of cigarette smoking and to determine whether the 

modified warning statements offered new information, were believable, and were clear. 

15. FDA contracted with a firm with expertise in social science research to conduct 

the focus groups, and the study had to be approved by a Human Subjects Research protections 

board and by OMB before data collection began in May 2015.  Unlike the research discussed in 

Paragraphs 25-27 and 29, this study  qualified for a streamlined OMB review and clearance 

process that is used for voluntary, low burden information collections under the Paperwork 

Reduction Act, 44 U.S.C. §§ 3501-3521.2  The aim of this qualitative testing was to assess:  (a) 

consumer knowledge, beliefs, and misperceptions related to cigarettes and cigarette smoking; (b) 

general impressions about cigarette package warnings; (c) knowledge and beliefs about the 

health consequences of smoking presented in modified warning statements; and (d) attitudes 

toward the sources of the warning statements.  In the fall of 2015, FDA’s working group revised 

the modified warning statements based on the findings of this testing. 

16. Next, a contractor translated the modified warning statements into Spanish and 

Spanish-speaking staff from CTP’s Office of Science refined the translations.  CTP then 

conducted nine in-person cognitive interviews3 with Spanish speakers to:  (a) determine 

participants’ comprehension of the modified warning statements; (b) identify further 

opportunities to refine the translation; and (c) gather feedback from Spanish-speaking 

                                                 
2 This statute requires a federal agency to seek authorization from OMB before collecting 
information from 10 or more persons.  The statute was designed, among other things, to “ensure 
the greatest possible public benefit from and maximize the utility of information . . . collected . . . 
for the Federal Government.”  44 U.S.C. § 3501(2). 
3 Cognitive testing is a type of qualitative research involving face-to-face interviews to determine 
if items such as pictures, survey questions, or statements are understood by a specific population.  
A participant is asked to respond to items and then explain how they arrived at their response. 
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participants on health conditions and terminology used.  This testing was completed in early 

2016. 

17. As the modified warning statements were developed, FDA began to develop new 

images.  To obtain the necessary technical expertise for this task, FDA contracted with a 

communications and marketing firm in February 2015. 

18. Once the contract was awarded, FDA worked with the firm to develop a 

conceptual direction for the images.  This required consideration of complex and interrelated 

issues of science, policy objectives, health communications best practices, statutory authorities, 

and Constitutional considerations.  Initial image concepts, which are generally less detailed and 

refined than final images, were developed and reviewed by FDA medical and science staff to 

ensure that the concepts accurately depict health conditions attributable to smoking. 

19. The research branch of the communications and marketing firm then conducted 

54 in-person, in-depth interviews in three locations in the United States to ascertain whether the 

image concepts were understood by target audiences.  This testing also required prior approval 

from a Human Subjects Research protections board and was also eligible for a streamlined OMB 

review and clearance process; it was completed in June 2016. 

20. Based on the findings from the in-depth interviews, the communications and 

marketing firm provided preliminary suggestions for modifying the image concepts.  FDA made 

further suggestions for image enhancement to ensure accuracy and consistency with scientific, 

policy, and legal considerations. 

Work Required to Complete the New Rule 

21. To complete the new rule under its planned approach, FDA must:  (a) transform 

the image concepts into images ready for further testing; (b) obtain approval from a Human 
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Subjects Research protections board for qualitative testing; (c) obtain approval from OMB for 

qualitative testing; (d) conduct qualitative testing of the images paired with potential warning 

statements; (e) revise the images, if necessary, based on findings from the qualitative testing; 

(f) obtain approval from a Human Subjects Research protections board for a quantitative study of 

potential warning statements; (g) obtain approval from OMB for that study; (h) conduct the  

study; (i) analyze the results of the study; (j) select and finalize health warnings with text 

statements and concordant images based on the results of the qualitative image testing and the  

quantitative warning statement study; (k) obtain approval from a Human Subjects Research 

protections board for a final quantitative study of nine graphic health warnings; (l) obtain 

approval from OMB for the final study; (m) conduct the study; (n) analyze the results of the  

study; (o) draft a proposed rule and the analyses that must accompany it; (p) obtain approval 

from DHHS and OMB for the proposed rule and accompanying analyses, and submit the rule to 

the Office of the Federal Register for publication; (q) allow a period for public comment; 

(r) draft responses to public comments, as well as the final rule and accompanying analyses; 

(s) obtain approval from DHHS and OMB for the final rule; and (t) submit the final rule to the 

Office of the Federal Register for publication.  A description of this work follows; most of it 

must be done in sequence. 

22. Step (a). The communications and marketing firm hired a certified medical 

illustrator to transform the revised image concepts into a set of images for testing.  To maintain 

consistency, the images will be finalized by the same illustrator, who estimates that it may take 

up to 10 working days per image to complete this task.  FDA estimates that the images will be 

ready for testing in October 2017. 
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23. Steps (b) through (d).  FDA plans to conduct a final qualitative test of the images.  

They will be presented to 20 focus groups in four locations in the United States with the aim of 

assessing:  (1) what information may be gleaned from the images; (2) the believability of the 

health conditions portrayed; and (3) whether there is agreement between the messages conveyed 

by the images and the warning statements.  As with all research involving 10 or more persons, 

this qualitative testing must be reviewed and cleared by OMB under the Paperwork Reduction 

Act, 44 U.S.C. §§ 3501-3521, before it may begin.  Allowing for review and approval by a 

Human Subjects Research protections board, and for OMB review and clearance, FDA estimates 

that the testing and review of results will be completed in May 2018. 

24. Steps (f) and (h).  While the images are being developed, FDA has begun work on 

the first of two quantitative studies.4  The study will assess the statutory and the modified 

warning statements.  FDA anticipates recruiting 2,500 participants from various groups of 

consumers.  Participants will view warning statements and then be asked to respond to questions.  

The purpose of this study is to gather data about whether the warning statements promote a 

greater understanding of the negative health consequences of cigarette smoking.  Review and 

approval by a Human Subjects Research protections board will be necessary before conducting 

this research. 

25. Step (g).  Under the Paperwork Reduction Act, the study must be approved by 

OMB but, unlike the qualitative testing discussed in Paragraphs 15 and 19 above, it is not 

eligible for a streamlined review process.  The review process for the first quantitative study 

required FDA to prepare an information collection request for OMB and submit a notice for 

publication in the Federal Register allowing the public 60 days to comment on the proposed 

                                                 
4 In general, quantitative research collects data through surveys, experiments, or other sources 
and uses objective measurements to generate numerical data that can be statistically analyzed. 
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request to conduct a collection of information; its necessity; the FDA’s estimate of its burden and 

how that burden may be minimized; and how to enhance the quality, utility, and clarity of the 

information to be collected.  These steps have been completed, and a notice was published in the 

Federal Register on March 28, 2017.  See Agency Information Collection Activities; Proposed 

Collection; Comment Request; Experimental Study on Warning Statements for Cigarette 

Graphic Health Warnings, 82 Fed. Reg. 15,359 (Mar. 28, 2017). 

26. Step (g).  After the 60-day public comment period expires, FDA must:  

(1) consider comments received from the public; (2) submit the proposed information collection 

to OMB; and (3) submit a notice to the Federal Register to inform the public that OMB’s review 

has started and that there is a 30-day period for the public to submit comments to OMB.  OMB 

typically has questions about a proposed information collection that the agencies will address 

during the review. 

27. Step (g).  The process for obtaining OMB approval of the first quantitative study 

may take six months, or possibly longer, depending on factors such as the number and nature of 

questions that may have to be addressed during OMB’s review and OMB’s workload.  Factoring 

in the OMB review process, FDA estimates that the first quantitative study will be completed in 

the fall of 2017. 

28. Steps (i) and (j).  Based on the results of the qualitative image testing and the first 

quantitative study, FDA will select and finalize nine health warnings with text statements and 

images that will be tested in the second and final quantitative study. 

29. Steps (k) through (m).  For the final quantitative study, FDA anticipates recruiting 

6,900 participants to view and answer questions about graphic health warnings on mock cigarette 

packages and advertisements.  Data will be gathered to evaluate participants’ recall of warnings 
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and whether the warnings promote a greater understanding of the negative health consequences 

of cigarette smoking.  Like the first study, the second study must go through Human Subjects 

Research protections board and OMB review processes and receive approval before it can begin.  

As with OMB’s Paperwork Reduction Act review of the quantitative study described in step (g), 

at Paragraphs 25-27 above, the OMB review process for this quantitative study will again require 

two successive rounds of Federal Register notices and opportunities for public comment (a first 

notice and its 60-day comment period, to be followed by the second notice and its 30-day 

comment period), as well as time for the agencies to address whatever questions arise during the 

review process.  FDA estimates that the final quantitative study will be completed in May 2019. 

30. Steps (a) through (m).  The aforementioned dates are FDA’s best estimate of the 

time needed to complete the remaining phases of its research plan.  There are factors that could 

affect these estimates that are largely beyond FDA’s control, such as longer OMB review periods 

or unanticipated study results that may have to be factored into the overall rulemaking plan. 

31. Steps (n) and (o).  Once studies are completed, FDA will analyze the results and 

evaluate whether the overall record supports a rulemaking to require the warnings developed and 

studied.  When FDA reaches an affirmative conclusion, FDA will focus on drafting the proposed 

rule and obtaining the required reviews and clearance. 

32. Step (o).  The proposed rule is expected to be a lengthy and complex document 

that will require the contributions of diverse staff, including writers, science and medical staff, 

regulatory counsel, attorneys, and economists.  By way of example, the prior proposed rule and 

its preamble ran for over 40 single-spaced pages (40,000 words) in the Federal Register.  See 75 

Fed. Reg. 69,524-565. 
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33. Step (p).  Once drafted, the proposed rule must be reviewed by offices within 

FDA and by DHHS. It must then be submitted to the Office of Information and Regulatory 

Affairs (OIRA) within OMB.  As described in Executive Order 12866, § 6, 6(b) (“Centralized 

Review of Regulations,” “OIRA Responsibilities”), 3 C.F.R 638, 646-48 (1994), 58 Fed. Reg. 

51,735, 51,742-43 (Oct. 4, 1993), OMB, through OIRA, reviews proposed “significant 

regulatory actions” to ensure consistency with law, policy, the executive order, and actions by 

other agencies.  Such review often involves discussions between the agency and OMB, and the 

length of time for OMB to complete its review varies and is a factor beyond FDA’s control. 

34. Steps (p) and (q).  After the proposed rule is approved by OMB, FDA will submit 

it to the Office of the Federal Register for publication as a notice of proposed rulemaking.  Upon 

publication, a period for public comment will begin, which typically runs for 60 days but can be 

longer. 

35. Step (r).  FDA will review the comments received during that period and prepare 

responses.  This will likely be a significant undertaking, given that FDA received more than 

1,700 comments, covering a wide range of subjects, on the prior notice of proposed rulemaking.  

The prior rule, and the responses to comments, ran for 149 single-spaced pages (more than 

135,000 words) in the Federal Register.  See 76 Fed. Reg. 36,628-777. 

36. Steps (s) and (t).  The final rule will follow the same review and approval process 

as described in step (p) for the proposed rule, as required by section 6 of Executive Order 12866.  

Once approved, FDA will submit the final rule for publication in the Federal Register. 

37. Steps (o) through (t).  The work involved in the drafting, review, clearance, and 

public comment phases for the proposed and final rule will require 24 months to complete once 
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there is a record to support the rule.  FDA estimates that, at the earliest, a final rule would be 

submitted to the Office of the Federal Register in July 2021. 

38. In sum, developing the new rule involves a complex mix of scientific, policy, and 

legal issues, and the process for completing the work involves many steps.  The plan described 

above represents FDA’s view of the best way of accomplishing this complex rulemaking.  

Numerous agency employees, government attorneys, outside experts, and contractors will have 

devoted effort to the development of the new graphic health warnings rule by the time it is 

completed. 

39. As a public health agency with responsibility for regulating tobacco products, 

FDA has faced other challenges in addition to its work on the new graphic health warnings rule.  

For example, FDA expended a significant amount of resources on a regulation to deem 

additional tobacco products subject to regulation.  The proposed rule received more than 135,000 

comments from the public that had to be reviewed and considered as the agency worked to 

finalize the rule.  Finalizing this rule was a priority for FDA because previously there was no 

federal law to stop retailers from selling e-cigarettes, hookah, or cigars to youth under the age of 

18.    

40. FDA also engaged in other substantial regulatory efforts regarding tobacco 

products, including issuing rules and guidance documents on topics critical to the operations of 

CTP.  For example, FDA issued a rule enabling the agency to calculate, assess, and collect user 

fees.  Because CTP is funded entirely by user fees, issuance of this rule was a high priority.  

FDA also issued rules and guidance to clarify and streamline the processes for tobacco product 

review to enable the more efficient use of CTP’s resources.   
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41. FDA advanced other significant programmatic objectives during the 2013 to 2016 

timeframe, including outreach efforts to ensure understanding of the deeming rule by industry 

and other stakeholders; civil money penalty actions and No-Tobacco-Sale orders for violations of 

the law; marketing authorizations under the premarket new tobacco product application pathway; 

decisions on modified risk tobacco product applications; decisions on substantial equivalence 

applications; the development and launch of public education campaigns; the establishment and 

maintenance of a large investment in tobacco regulatory science; the establishment and 

management of contracts with states, territories, and third parties to conduct compliance check 

inspections of retailers nationwide; and inspections of tobacco manufacturers, including  novel 

businesses such as vape shops.   

42. Current and future priorities include continued implementation of the deeming 

rule; expanded public education efforts; continued enhancements to product review capabilities; 

continued support for scientific research; and comprehensive analysis of regulatory science to 

inform policy. 

43. While engaging on other high priority projects and handling its routine, overall 

workload, FDA has continued to commit significant resources to the development of the graphic 

health warnings rule and has made substantial progress.  FDA will continue to do so to complete 

its rulemaking plan. 
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I declare under penalty of perjury that the foregoing is true and correct to the best of my 

information, knowledge, and belief. 

Dated: Silver Spring, Maryland 

May "l..b, 201 7 

17 

Mitchell Zeller 
Director, Center for Tobacco Products 
United States Food and Drug Administration 
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RAJ SERVICES COMPANY 

November 25, 2019 

VIA ELECTRONIC SUBMISSION 
AND HAND DELIVERY 

Division of Dockets Management (HFA-305) 
Food and Drug Administration 
5630 Fishers Lane, Rm. 1061 
Rockville, MD 20852 

2145 
NOV 25 ;19 PM1: 18 

Mitchell A. Neuhauser 
Vice President 

Assistant General Counsel - Regulatory 

401 North Main Street 
Winston-Salem, NC 27101 

336.741.7500 
neuhaum@rjrt.com 

Re: Docket No. FDA-2019-N-3065 ("Tobacco Products; Required Warnings for 
Cigarette Packages and Advertisements") 

Dear Sir or Madam, 

On August 16, 2019, the U.S. Food and Drug Administration ("FDA" or "the Agency") 
issued a proposed rule regarding graphic warnings for cigarette packaging and advertising. See 
Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, 84 Fed. Reg. 
42,754 (Aug. 16, 2019). RAI Services Company ("RAIS") filed comments on the proposed rule, 
explaining that (among other things) FDA had failed "to release any information about its 
qualitative studies," which "were critical to the development of the proposed warnings." RAIS 
Comments, Docket No. FDA-2019-N-3065, Executive Summary at 5 (Oct. 11, 2019). On 
November 12, 2019, FDA placed additional materials regarding those qualitative studies in the 
docket. See Tobacco Products; Required Warnings for Cigarette Packages and Advertisements; 
Additional Materials; Reopening of the Comment Period, 84 Fed. Reg. 60,966 (Nov. 12, 2019). 
Specifically, FDA released four reports regarding "qualitative focus groups and interviews" that 
the Agency used "to test and refine image concepts and obtain feedback on which textual 
statements should be selected for further study." Id. at 60,967. FDA also "reopen[ed] the comment 
period for the proposed rule for 15 days to allow comment on the additional materials." Id. In 
response, RAIS respectfully submits these comments on its own behalf and on behalf of its 
affiliated tobacco companies. 1 

The additional materials confirm what should be clear to all objective observers: FDA 
designed the proposed warnings "to evoke negative emotions, such as fear, disgust, and distress," 

1 RAIS coordinates regulatory compliance for Reynolds American Inc.'s ("RAI") subsidiary companies, 
including R.J. Reynolds Tobacco Company; American Snuff Company, LLC; Santa Fe Natural Tobacco Company, 
Inc.; and R.J. Reynolds Vapor Company. References to RAIS or "the Company" in this letter may refer to RAIS itself 
and/or its affiliated RAI subsidiaries, as applicable. 

-1-

----
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and to “trumpet the government’s preferred ideological message: don’t smoke.” RAIS Comments, 
Executive Summary at 3. Participants in the qualitative studies told FDA that the proposed 
warnings were “terrifying,” “disgusting,” “heartbreaking, “emotional,” and “powerfully 
disturbing.” “FDA Graphic Health Warning Image Concept Testing” (June 2016) (OMB control 
number 0910-0796, “Qualitative Study of Perceptions and Knowledge of Visually Depicted Health 
Conditions”) at 62, 97, 130 (the “Image-Concept Report”). FDA’s own report likewise referred to 
the proposed warnings as “scary,” “gruesome,” “startling,” and “emotionally attention-grabbing.” 
Id. at 37, 93, 126, 142. Faced with that evidence, one might have expected FDA to make 
meaningful changes to the proposed warnings or—at the very least—to test whether the warnings 
triggered that type of emotional response in a significant portion of the population. But FDA did 
neither—and in some cases, actually made the images more gruesome and disturbing. See infra 
Section I. 

The additional materials also reveal that FDA had notice of—and failed to consider—three 
other constitutional problems. First, FDA ignored evidence that the proposed warnings were 
confusing and misleading. For example, FDA analyzed “how well participants understood the 
intended message” of ten graphic images that were later included, in similar form, in the proposed 
rule. Image-Concept Report at 13. FDA concluded that, for five of those images, the message 
clarity was “low” (i.e., only a “[f]ew participants understand the intended message”). Id. at 13, 22, 
77, 126, 138, 143. And for two more images, FDA concluded that the message clarity was 
“medium” (i.e., only “[s]ome participants understand the intended message”). Id. at 13, 61, 121. 
Once again, FDA failed to make any meaningful changes to the proposed warnings, or even to test 
whether a significant portion of the population understood the warnings’ intended message. See 
infra Section II.A. 

Second, FDA failed to consider whether the proposed warnings would actually remedy a 
real-world harm. As the additional materials show, FDA knew that many people did not believe 
warnings about less-intuitive risks of smoking, like blindness and diabetes. FDA nevertheless 
developed several warnings about such risks, never stopping to consider whether those warnings 
would actually increase the public’s knowledge. See infra Section II.B. 

Third, FDA ignored evidence that the proposed warnings were broader than reasonably 
necessary. People repeatedly told FDA that they did not pay attention to the current Surgeon 
General’s warnings because of “the length of time the statements have been used,” the “nonspecific 
nature of the wording,” and because “they already knew the information on the statements.” 
“Qualitative Study on Cigarettes and Smoking: Knowledge, Beliefs, and Misperceptions” (July 
2015) (OMB control number 0910-0674, “Qualitative Study on Cigarettes and Smoking: 
Knowledge, Beliefs, and Misperceptions”) at 11 (the “First Qualitative Study Report”). Although 
FDA could have easily addressed these issues by adopting new textual warnings, the Agency 
refused to test whether such warnings would accomplish its goals. Likewise, FDA refused to test 
whether it could educate the public by running public-education campaigns—even though people 
repeatedly told FDA that the proposed warnings were “less powerful” than television 
advertisements. First Qualitative Study Report at 11; see also infra Section II.C. 

In addition to these problems, FDA’s handling of the additional materials violated the 
Administrative Procedure Act. FDA relied on these materials when it developed the proposed rule, 
which means that the public should have had them during the initial comment period. FDA’s 
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failure to release those materials along with the proposed rule deprived the public of a meaningful 
chance to comment, and the Agency cannot undo that deprivation by reopening the comment 
period for a mere fifteen days. See infra Section III. 
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COMMENTS 

I. THE ADDITIONAL MATERIALS CONFIRM THAT FDA DESIGNED THE 
PROPOSED WARNINGS TO EVOKE NEGATIVE EMOTIONS AND CONVEY 
AN IDEOLOGICAL, ANTI-SMOKING MESSAGE. 

In the proposed rule, FDA says that “the [proposed] warnings would pass a First 
Amendment analysis under Zauderer v. Office of Disciplinary Counsel, 471 U.S. 626 (1985).” 84 
Fed. Reg. at 42,757. Under Zauderer, however, a compelled disclosure must be “purely factual.” 
Id. And a compelled disclosure fails that standard if the disclosure is “primarily intended to evoke 
an emotional response,” to “shock the viewer into retaining the information,” or to convey an 
ideological message about how consumers should behave. R.J. Reynolds Tobacco Co. v. FDA, 696 
F.3d 1205, 1212 (D.C. Cir. 2012). The additional materials confirm that the proposed warnings 
are not purely factual. See RAIS Comments at § I.B.1. 

After developing initial image concepts, FDA conducted “a series of 53 in[-]depth 
individual interviews with adolescents and adults.” 84 Fed. Reg. at 42,770. Those interviews 
quickly revealed that the proposed warnings evoked negative emotions and thereby conveyed an 
ideological message: 

• Diseased-Lungs Image: FDA showed people an image of “[g]loved hands 
holding diseased lungs … to depict fatal lung disease from smoking.” 
Image-Concept Report at 33. FDA noted that “[p]articipants were 
particularly affected by the image’s harsh depiction of a body organ in the 
palms of a surgeon.” Id. FDA also noted that “[p]articipants found [this 
image] attention–grabbing because of its gruesome depiction and 
implication of death.” Id. at 37. 

• Neck-Tumor Image: FDA showed people an image of a “female with a 
visible lump on her neck due to oropharyngeal cancer from smoking.” Id. 
at 61. One person described this image as “disgusting.” Id. at 62. 

• Stunted-Fetal-Growth Image: FDA showed people an image of an “infant 
on a scale demonstrating low birth weight due to maternal smoking during 
pregnancy.” Id. at 93. FDA explained that this image was “emotionally 
attention-grabbing to most.” Id. One person described the image as 
“heartbreaking,” another said it was “very emotional,” and a third said it 
“would really creep me out.” Id. at 97. FDA concluded that “[p]articipants 
clearly demonstrated an emotional connection to the image.” Id. at 164. 

• Amputated-Toes Image: FDA showed people an image of a “female with 
amputated toes due to complications from diabetes resulting from 
smoking.” Id. at 126. FDA described this image as “startling.” Id. One 
person said that the image was “powerfully disturbing,” another said it had 
“shock value,” and a third said it “really just disgusts me.” Id. at 130. 
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• Macular-Degeneration Image: FDA showed people an image of a “female 
receiving an injection in the eye to treat macular degeneration caused by 
smoking.” Id. at 138. FDA said that this image “evoked visceral reactions 
and statements of discomfort from most participants.” Id. In response to this 
image, people said the following:  

o “Do you see how long the needle looks? That looks scary.” Id. at 
142. 

o “Yes, it definitely would [grab my attention] because that’s scary. 
That’s scary. You can see the needle. Your eye is open and a needle 
is coming toward your eye, that’s scary.” Id. 

o “It’s terrifying. I am terrified of needles, so this is my worst 
nightmare.” Id. 

As these interviews reveal, FDA knew—from the earliest stages of development—that the 
proposed warnings would evoke negative emotions and thereby convey an ideological, anti-
smoking message. Despite that knowledge, FDA included each of these images in the proposed 
rule without making any meaningful changes to them. Indeed, in some cases, FDA made the 
images more gruesome—for example, FDA made the diseased lungs bloodier, and made the feet 
with the amputated toes more disfigured. 

The additional materials are particularly troubling in light of FDA’s assurances in the 
proposed rule that the Agency had addressed this issue. In R.J. Reynolds Tobacco Co. v. FDA, the 
D.C. Circuit held that FDA’s first set of graphic warnings constituted “unabashed attempts to 
evoke emotion (and perhaps embarrassment) and browbeat consumers into quitting.” 696 F.3d at 
1217. In the proposed rule, FDA said that it had “carefully considered” that holding and gone 
through a “science-based, iterative research process” to “thoroughly address[] any such 
criticisms.” 84 Fed. Reg. at 42,777–78. When FDA made that statement, it was obvious that the 
Agency’s quantitative studies did not address the D.C. Circuit’s concerns. See RAIS Comments at 
6 (“[T]he proposed rule demonstrates that FDA did nothing to determine whether the proposed 
warnings evoke emotion or convey an anti-smoking message. FDA has published all three survey 
instruments that the Agency used to test the proposed warnings, and those surveys do not include 
a single question about whether the warnings evoke emotion or convey the message that people 
should not smoke.”). Now, it is apparent that FDA’s qualitative studies did not address the D.C. 
Circuit’s concerns either. Indeed, nothing in the administrative record suggests that FDA gave a 
moment’s thought to reducing the emotional and ideological nature of the proposed warnings. On 
the contrary, given that FDA knew about this problem and deliberately failed to address it, one can 
conclude only that FDA wanted the proposed warnings to have such an effect.  
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II. THE ADDITIONAL MATERIALS LIKEWISE CONFIRM THAT FDA FAILED 
TO CONSIDER OTHER CONSTITUTIONAL PROBLEMS. 

A. FDA Ignored Evidence That The Proposed Graphic Warnings Were 
Confusing And Misleading. 

Under Zauderer, FDA must show that the proposed warnings are “uncontroversial” rather 
than confusing or misleading. See 471 U.S. at 651; R.J. Reynolds, 696 F.3d at 1216 (holding that 
FDA’s graphic warnings did not fall within Zauderer because, among other reasons, “many of the 
images chosen by FDA could be misinterpreted by consumers”); see also RAIS Comments at 
§ I.B.2. But FDA flatly ignored evidence that the proposed warnings failed that test.2 

As an initial matter, the additional materials reveal that many people found the proposed 
warnings to be confusing: 

• Harm-To-Children Image: When FDA first tested this image, the Agency 
concluded that “[m]ost [people] believed the image conveyed the message 
that excessive smoking can lead to coughing, lung cancer or breathing 
complications.” Image-Concept Report at 22. Although FDA modified the 
image to clarify that it depicted a child, people remained confused. As FDA 
reported after its second qualitative study, “[s]ome participants stated that 
it was unclear what was wrong with the child. Without additional 
information, participants would not know that the image is associated with 
smoking.” “Qualitative Study on Consumer Perceptions of Cigarettes 
Health Warning Images” (April 2018) (OMB control number 0910-0796, 
“Qualitative Study on Consumer Perceptions of Cigarettes Health Warning 
Images”) at 14 (the “Second Qualitative Study Report”). 

• Neck-Tumor Image: When FDA tested this image, people were 
“confus[ed] about what the protrusion was.” Image-Concept Report at 61. 
FDA also concluded that this image was a “good candidate for deletion,” 
because it “wasn’t clear what the message was even when the tumor was 
identified.” Id. at 161. 

• Heart-Surgery Image: When FDA first tested this image, “many [people] 
didn’t understand what the image was trying to convey.” Id. at 77. “Some 
[people] thought the subject might have lung cancer, while others thought 
the subject needed heart surgery.” Id. FDA therefore put this image into the 
“high confusion group,” which meant that people did not “recognize[] what 
was being depicted in the image” and did not understand “the intended 
message.” Id. at 13, 15. And when FDA tested this image during the second 

                                                           
2 RAIS does not take the position that it is controversial that cigarettes are dangerous. See R.J. Reynolds 

Tobacco: Guiding Principles and Beliefs, https://www.rjrt.com/transforming-tobacco/guiding-principles-and-beliefs/ 
(“Cigarette smoking is a leading preventable cause of death. Quitting cigarette smoking significantly decreases the 
risk for lung cancer, heart disease, chronic bronchitis, emphysema and other serious diseases and conditions.”). On 
the contrary, for the reasons explained in its opening comments and these supplemental comments, RAIS contends 
that the warnings are controversial for other reasons. 
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qualitative study, “[m]any participants were confused about the scar and the 
tubes and what type of surgery they indicate.” Second Qualitative Study 
Report at 59. 

• COPD Warning Statement: This warning confused some people who “did 
not know the meaning of ‘COPD.’” First Qualitative Study Report at 19; 
see also Findings from Cognitive Testing of Spanish Warning Labels at 7 
(Mar. 22, 2016) (“Four participants found the term COPD to be 
confusing.”). 

• Erectile-Dysfunction Image: People had a “wide variety of interpretations 
for this image.” Second Qualitative Study Report at 70. Some people 
thought that the couple had a “strained relationship … because he smokes 
and she doesn’t,” while others thought the man was suffering from 
“[i]nsomnia/sleeplessness” or “[s]tress/depression.” Id. 

• Amputated-Toes Image: People found this image confusing because the 
“cause of the foot problem is unclear,” the image did not seem “realistic,” 
and the image was too “extreme.” Second Qualitative Study Report at 67. 

• Macular-Degeneration Image: When FDA first tested this image, people 
“could see that the eye was getting an injection,” but they “could not 
understand why the injection was necessary.” Image-Concept Report at 
138. People thought this image was confusing even after it was paired with 
a textual warning statement because people “had never heard of macular 
degeneration and the image does not show what it is.” Second Qualitative 
Study Report at 75. 

Overall, people found the proposed warnings to be confusing. In its initial testing, FDA 
analyzed “how well participants understood the intended message” of ten graphic images that were 
later included, in similar form, in the proposed rule. Image-Concept Report at 13. For five of those 
images, FDA concluded that the message clarity was “low” (i.e., only a “[f]ew participants 
understand the intended message”). Id. at 13, 22, 77, 126, 138, 143. And for two more images, 
FDA concluded that the message clarity was “medium” (i.e., only “[s]ome participants understand 
the intended message”). Id. at 13, 61, 121. 

The additional materials also reveal that many people found the proposed warnings to be 
misleading: 

• “Causes”: The “most prevalent finding” in FDA’s first qualitative study 
was that people found “statements of the type ‘X causes Y’” to be 
misleading. First Qualitative Study Report at 52. Instead, people thought 
that statements would be more accurate if they said “‘can cause,’ ‘may 
cause,’ or ‘increases the risk of’ instead of ‘cause’ or ‘causes.’” Id.; see also 
id. at 15, 17, 19, 26, 27, 31, 33, 34, 35, 36, 38, 45, 46. 
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• Macular-Degeneration Image: Several people said that this image made 
the treatment for macular degeneration look “painful,” Image-Concept 
Report at 142, which is misleading, RAIS Comments at 7. 

• Neck-Cancer Image: Several people “thought the lump was too large to be 
realistic”; the Second Qualitative Study Report therefore recommended 
“[m]aking the lump smaller.” Second Qualitative Study Report at 30; see 
also RAIS Comments at 7. 

• Harm-To-Children Image: Some people suggested that this image “is not 
a realistic outcome of secondhand smoke.” Second Qualitative Study at 16; 
see also RAIS Comments at 8. 

Although the additional materials reveal that many people found the proposed warnings to 
be confusing and misleading, FDA did nothing to address the issue. FDA did not make any changes 
to the images that addressed the concerns expressed above. Nor did FDA do any testing to 
determine whether a significant portion of the population found the proposed warnings to be 
confusing or misleading. Instead, FDA simply pressed forward with the warnings it had created. 

Once again, the additional materials are particularly troubling in light of FDA’s assurances 
that it had addressed this issue. In R.J. Reynolds Tobacco Co. v. FDA, the D.C. Circuit held that 
“many of the images chosen by FDA could be misinterpreted by consumers” because they 
conveyed a different message than the textual warning statements. 696 F.3d at 1216. In the 
proposed rule, FDA again said that it “carefully considered” the court’s holding and “thoroughly 
addresse[d] any such criticisms.” 84 Fed. Reg. at 42,777–78. In particular, FDA tried to rely on its 
qualitative studies, in which consumers allegedly “provided qualitative feedback on [their] 
comprehension of each potential statement.” Id. at 42,778. As the additional materials demonstrate, 
however, FDA simply ignored evidence that people found the proposed warnings to be confusing 
or misleading. 

B. FDA Failed To Consider Whether The Proposed Warnings Would Actually 
Remedy A Real-World Harm. 

Under Zauderer, the government may not compel “unjustified” disclosures. Nat’l Inst. of 
Family & Life Advocates v. Becerra, 138 S. Ct. 2361, 2377 (2018) (“NIFLA”). A disclosure is 
unjustified if (a) it fails to address a harm that is “potentially real” rather than “purely 
hypothetical,” id., or (b) it fails to “remedy” that harm, Nat’l Ass’n of Mfrs. v. SEC, 800 F.3d 518, 
525 (D.C. Cir. 2015). Here, the additional materials demonstrate that FDA was on notice that the 
proposed warnings addressed a “purely hypothetical harm,” and that, even if the harm was real, 
the warnings would not remedy it. See RAIS Comments at § I.B.6. 

As RAIS explained in its initial comments, the proposed rule addresses a “purely 
hypothetical problem … because the public accurately perceives the dangers of smoking.” RAIS 
Comments at 12–13. And as the additional materials confirm, FDA was on notice of this all along. 
During the first qualitative study, FDA asked individuals to name “what concerns they had about 
cigarette smoking.” First Qualitative Study Report at 7. People responded by listing numerous 
smoking risks, including most of the risks described in the proposed rule. Id. at 7–8 (mentioning 
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“heart disease,” “throat cancer,” “mouth or oral cancer,” “lung disease,” “birth defects or problems 
for the fetus,” “COPD,” “loss of limbs,” “blindness,” and “sexual dysfunction/impotence”). The 
same pattern continued during the image-concept testing. See Image-Concept Report at 11 
(explaining that FDA added a question “regarding what health consequences of smoking the 
participant was aware of prior to [viewing the images] … because it seemed that almost all 
participants were claiming prior knowledge of all of the conditions” (emphasis added)); id. at 15 
(stating that only the images regarding erectile dysfunction, diabetes, and blindness “conveyed 
new information to participants”). Despite this evidence that the public already knew about the 
risks of smoking, FDA continued to insist that the public had substantial gaps in knowledge.  

FDA was also on notice that, even if the public does not know about certain smoking risks, 
the warnings will not increase the public’s knowledge. A few of the proposed warnings focus on 
smoking risks that are less intuitive, such as amputation, bladder cancer, and diabetes. The 
additional materials reveal, however, that people tend not to believe these warnings because they 
do not convey enough information. For example, FDA tested a warning saying that “Smoking 
Causes Many Forms of Cancer, such as Lung, Liver, Stomach, Oral, Cervical, Pancreatic, Kidney, 
Colorectal, Bone Marrow, Blood, and Bladder Cancer.” First Qualitative Study Report at 23. Many 
people reported that they did not believe this statement, however, because it lacked “statistics, 
evidence, or information on how smoking causes these forms of cancer, as well as information 
about the relationship between the amount of smoking and the risks.” Id. at 23–24; see also id. at 
38 (explaining that some people did not believe that tobacco smoke causes fatal lung disease in 
nonsmokers because the “amount of exposure to secondhand smoke was an important factor, but 
that this was not reflected in this statement”). FDA cannot possibly provide enough information 
on a warning label to address these concerns, which suggests that warnings about less-intuitive 
risks will not improve the public’s understanding, and may actually be counterproductive. 
Although FDA was on notice of this problem, the administrative record does not contain any 
information to suggest that FDA considered it. Nor did FDA attempt to test whether the knowledge 
of relatively marginal health risks of smoking has any incremental effect on smoking propensity 
or general awareness of smoking risks. 

C. FDA Ignored Evidence That The Proposed Warnings Were Broader Than 
Reasonably Necessary. 

Under Zauderer, a compelled disclosure cannot be “unduly burdensome.” NIFLA, 138 S. 
Ct. at 2377. A compelled disclosure fails that test if it is “broader than reasonably necessary.” Id. 
And to show that a disclosure is not broader than reasonably necessary, the government has the 
burden of proving that less-restrictive means are not sufficiently effective. See, e.g., id. at 2376. 
Here, the additional materials show that FDA was on notice that less-restrictive means of educating 
the public would have been as effective—if not more effective—than the proposed warnings. See 
RAIS Comments at § I.B.7. 

First, FDA was on notice that new textual warnings would have been sufficient to achieve 
its informational interest. People repeatedly said that they did not pay attention to the current 
Surgeon General’s warnings because of “the length of time the statements have been used,” the 
“nonspecific nature of the wording,” and because “they already knew the information on the 
statements.” First Qualitative Study Report at 11. FDA could have easily addressed these issues 
by adopting new textual warnings, but FDA failed to even test such an alternative. 
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Second, FDA was on notice that other changes to the current warnings would have been 
sufficient to educate the public about the risks of smoking. The additional materials contain a 
handful of statements from people who said that the current Surgeon General’s warnings were too 
small. Id. FDA had numerous options for addressing this issue—including modestly increasing the 
size of the warnings, changing the placement of the warnings, or using non-inflammatory graphic 
images. (Indeed, since the comment period closed, FDA has repeatedly used less-inflammatory 
graphic images to educate the public about the risks of smoking. See, e.g., FDA Tobacco, Twitter 
(Oct. 21, 2019), https://tinyurl.com/upqh3hx; FDA, Twitter (Nov. 5, 2019), 
https://tinyurl.com/tgnf6gd; FDA, Twitter (Nov. 15, 2019), https://tinyurl.com/ur3d85w.) Once 
again, however, FDA failed to test any of these alternatives. 

Third, FDA was on notice that a public-education campaign would have sufficiently 
educated the public. People repeatedly told FDA (often without any prompting from FDA) that 
various elements of a public-education campaign—television advertisements, face-to-face 
interactions with doctors, and public announcements from famous doctors—were more effective 
than warning labels. First Qualitative Study Report at 11, 17–18, 48. Whenever people would make 
such statements, FDA would “redirect[] them to talk about the warning statements on cigarette 
packs.” Id. at 11. When FDA did so, however, people would often “note[] that the warning 
statements on cigarette packs were less powerful” than other forms of education, such as television 
advertisements. Yet again, FDA failed to run any tests assessing whether a public-education 
campaign would sufficiently achieve the Agency’s goals. For example, it would have been natural 
to combine the different strands of comments FDA was receiving, and test whether a television 
advertising campaign featuring famous doctors would have been effective. But FDA failed to do 
so. 

III. FDA’S HANDLING OF THE ADDITIONAL MATERIALS DEPRIVED THE 
PUBLIC OF A MEANINGFUL CHANCE TO COMMENT. 

In addition to the problems described above, FDA’s handling of the additional materials 
violated the Administrative Procedure Act. The APA requires that agencies issue a notice of 
proposed rulemaking that includes “either the terms or substance of the proposed rule or a 
description of the subjects and issues involved,” 5 U.S.C. § 553(b), and “give[s] interested persons 
an opportunity to participate in the rule making through submission of written data, views, or 
arguments,” id. § 553(c). An integral part of that requirement is “the agency’s duty to identify and 
make available technical studies and data that it has employed in reaching the decisions to propose 
particular rules.” Solite Corp. v. EPA, 952 F.2d 473, 484 (D.C. Cir. 1991) (quotation marks 
omitted); accord Kern Cty. Farm Bureau v. Allen, 450 F.3d 1072, 1076 (9th Cir. 2006). 

FDA violated that duty here. FDA concedes that it used the additional materials to “inform 
further research,” 84 Fed. Reg. 60,967, and FDA attempted to rely on these materials as evidence 
that the Agency addressed the D.C. Circuit’s concerns about the prior graphic-warnings rule, 84 
Fed. Reg. 42,777–78. Thus, FDA should have released these materials when it issued the proposed 
rule. Moreover, FDA cannot reverse course and say that it did not rely on these materials. If FDA 
did not use these materials to develop the proposed warning, then FDA either relied on nothing 
(which would be arbitrary and capricious) or FDA relied on materials that the Agency still has not 
produced (which would likewise be arbitrary and capricious). 
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FDA has tried to remedy this problem by releasing the additional materials and reopening 
the comment period for fifteen days. Id. at 60,967. But this problem is not so easily fixed. Under 
the APA, “[a]n agency commits serious procedural error when it fails to reveal portions of the 
technical basis for a proposed rule in time to allow for meaningful commentary.” Solite, 952 F.2d 
at 484 (quotation marks omitted); accord Kern, 450 F.3d at 1076. And fifteen days is not remotely 
adequate to allow for meaningful commentary. See, e.g., N. Carolina Growers’ Ass’n, Inc. v. 
United Farm Workers, 702 F.3d 755, 770 (4th Cir. 2012) (“Although the APA has not prescribed 
a minimum number of days necessary to allow for adequate comment, based on the important 
interests underlying these requirements, the instances actually warranting a 10–day comment 
period will be rare.”); Petry v. Block, 737 F.2d 1193, 1201 (D.C. Cir. 1984) (explaining that the 
Administrative Conference of the United States has suggested that a sixty-day period is a “more 
reasonable minimum time for comment”). 

FDA’s failure to give the public a meaningful chance to comment has prejudiced RAIS’s 
ability to comment effectively. If FDA had released the additional materials alongside the 
proposed rule, then RAIS would have had sixty days to comment on those materials, and they 
would have informed RAIS’s analysis of the entire proposed rule. RAIS’s experts also could have 
analyzed this evidence: for example, some of these experts analyzed whether the warnings are 
misleading or provoke negative emotions, and the additional materials could have deepened and 
reinforced that analysis. See, e.g., Dr. Davidorf Declaration at 2–3 (Exhibit H to RAIS Comments); 
Dr. Jones Declaration ¶¶ 4–5 (Exhibit J to RAIS Comments); Dr. Farber Declaration ¶¶ 4–6 
(Exhibit I to RAIS Comments); Dr. Wagmeister Declaration ¶ 4 (Exhibit K to RAIS comments); 
Dr. Brooks Declaration ¶¶ 4–5, 7–8 (Exhibit G to RAIS Comments); Iyengar Report ¶¶ 29, 31 & 
Appendix 3 (Exhibit E to RAIS Comments). In addition, RAIS’s expert could have tested 
additional questions in her consumer survey, such as whether the word “causes” is less believable 
than “can cause.” See Iyengar Report. Because FDA withheld this evidence until more than a 
month after the comment period closed, and then reopened the comment period for only fifteen 
days, RAIS cannot undertake any of this analysis. See Altria Letter, Docket No. FDA-2019-N-
3065 (Nov. 18, 2019) (requesting an extension of the 15-day comment period). 

* * * 

Throughout the proposed rule, FDA repeatedly asserted that it developed the proposed 
warnings through a “science-based, iterative research process.” E.g., 84 Fed. Reg. at 42,755. The 
additional materials belie that assertion—on the contrary, FDA has been barreling toward a pre-
ordained conclusion from the very beginning. That approach has led to a proposed rule that violates 
the First Amendment, the Tobacco Control Act, and the Administrative Procedure Act. FDA 
should withdraw this unlawful proposed rule and refuse to enforce the unconstitutional graphic-
warnings requirement. 

  

Case 6:20-cv-00176   Document 1-6   Filed 04/03/20   Page 12 of 13 PageID #:  868



-12-

Mitchell A. Neuhauser 
Vice President 
Assistant General Counsel - Regulatory 
RAI Services Company 

Case 6:20-cv-00176   Document 1-6   Filed 04/03/20   Page 13 of 13 PageID #:  869



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 4 

Case 6:20-cv-00176   Document 1-7   Filed 04/03/20   Page 1 of 23 PageID #:  870



 

1 
 

 

October 15, 2019 

Division of Dockets Management (HFA-305) 
U.S. Food and Drug Administration 
5630 Fishers Lane, Rm. 1061 
Rockville, MD 20852 
 
 Re: Tobacco Products; Required Warnings for Cigarette Packages and   

 Advertisements (Docket No. FDA-2019-N-3065) 

Dear Sir or Madam: 

 ITG Brands, LLC (“ITGB”), a leading manufacturer and distributor of tobacco products, 
including cigarettes, and a Subsequent Participating Manufacturer to the multi-state Master 
Settlement Agreement (“MSA”), submits the following comments to the above-referenced docket 
in response to the U.S. Food and Drug Administration’s (“FDA’s” or the “Agency’s”) proposed 
rule, Tobacco Products; Required Warnings for Cigarette Packages and Advertisements (the 
“Graphic Warnings Proposed Rule”).  IGTB has long been deeply engaged on regulatory and 
scientific issues before FDA, including with respect to the design of consumer perception studies 
to evaluate cigarette graphic health warnings.1  We have consistently encouraged the Agency to 
exercise the same rigor in the design, conduct, and analysis of its consumer perception and 
behavioral studies respecting the potential mandatory disclosures and warnings as the Agency 
expects industry to exercise in the context of Premarket Tobacco Product Applications (“PMTAs”) 
or Modified Risk Tobacco Product Applications (“MRTPAs”).2  In both contexts, ITGB is 
committed to promoting public awareness of truthful and not misleading information about the 
harms associated with smoking cigarettes, including through appropriate warnings.  However, 
ITGB does not believe that the Agency has exercised the expected rigor with respect to the Graphic 
Warnings Proposed Rule, and as a consequence the warnings it has proposed would be misleading 
and run afoul of the First Amendment. 

                                                 
1  See, e.g., SMARTT Coalition, Comment Letter on Agency Information Collection Activities, Proposed 
Collection, Comment Request (May 30, 2017), https://www.regulations.gov/document?D=FDA-2017-N-0932-0014; 
SMARTT Coalition, Comment Letter on Request for Comments on Experimental Study of Graphic Cigarette Warning 
Labels (Apr. 22, 2010), https://www.regulations.gov/document?D=FDA-2010-N-0079-0003. 
2  See SMARTT Coalition, Comment Letter on Agency Information Collection Activities, Proposed Collection, 
Comment Request at 2 (May 30, 2017), https://www.regulations.gov/document?D=FDA-2017-N-0932-0014 
(“SMARTT urges FDA to take into account the design characteristics and methodological issues identified in the 
Agency’s evaluation of [Swedish Match North America’s] consumer perception study which, if left unaddressed, 
could dramatically limit the ability of the study to evaluate consumer understanding, including the primary study 
outcomes of beliefs and knowledge of the negative health consequences of smoking.” (emphasis omitted)). 
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 The First Amendment generally prohibits regulations which compel speech to the same 
extent that it prohibits regulations which restrict speech.3  Regulations compelling speech are 
subject to at least intermediate scrutiny, under which the government must demonstrate that the 
regulation directly advances a substantial governmental interest and is no more “extensive than is 
necessary to serve that interest.”4  In Zauderer v. Office of Disciplinary Counsel of the Supreme 
Court of Ohio,5 the Supreme Court recognized a narrow exception to this general rule, permitting 
the government, in certain, limited circumstances, to require commercial speakers to disclose 
“purely factual and uncontroversial” information about their products.6 

 In R.J. Reynolds Tobacco Co. v. FDA,7 the D.C. Circuit vacated FDA’s first graphic 
warnings rule after holding that it violated the First Amendment, even if reviewed under Zauderer.  
The current Graphic Warnings Proposed Rule—and indeed, the graphic warnings provisions of 
the Family Smoking Prevention and Tobacco Control Act (“Tobacco Control Act”)—retain the 
same fatal flaws of the vacated rule, and similarly violate the First Amendment.  Specifically: 

 The Graphic Warnings Proposed Rule Cannot Be Upheld Under Zauderer.  As a 
preliminary matter, the Graphic Warnings Proposed Rule would not be eligible for review 
under Zauderer because the warnings it mandates are not necessary to remediate 
misleading commercial speech.  The Graphic Warnings Proposed Rule is also ineligible 
for review under Zauderer because the proposed warnings it would compel are themselves 
misleading and are neither “purely factual” nor “uncontroversial.”  Rather than convey 
facts, the proposed warnings are designed to convey emotions of fear, distaste, and disgust.  
The proposed warnings are also misleading in several respects.  Among other things, they 
depict unrealistic, exaggerated, uncommon, or improbable procedures and health 
outcomes, and thereby convey distorted messages about the relative risk of these conditions 
or health outcomes. 

Even if the Graphic Warnings Proposed Rule were reviewed under Zauderer, it would fail 
because the proposed warnings are unjustified, unduly burdensome, and not reasonably 
related to a substantial governmental interest.  FDA describes its interest in developing the 
Graphic Warnings Proposed Rule as “promoting greater public understanding of the 
negative health consequences of cigarette smoking” and “informing the public and 
correcting misperceptions about the risks of cigarette smoking.”8  But as was the case in 

                                                 
3  See, e.g., Janus v. Am. Fed’n of State, Cty., & Mun. Emps. (“AFSCME”), Council 31, 138 S. Ct. 2448, 2464 
(2018) (“Perhaps because such compulsion so plainly violates the Constitution, most of our free speech cases have 
involved restrictions on what can be said, rather than laws compelling speech.  But measures compelling speech are 
at least as threatening.”); Hurley v. Irish-Am. Gay, Lesbian and Bisexual Grp. of Boston, 515 U.S. 557, 573 (1995) 
(“[O]ne important manifestation of the principle of free speech is that one who chooses to speak may also decide what 
not to say.”) (citation and quotations omitted)). 
4  Cent. Hudson Gas & Elec. Co. v. Pub. Serv. Comm’n of New York, 447 U.S. 557, 566 (1980). 
5  471 U.S. 626, 651 (1985). 
6  Id. at 651. 
7  696 F.3d 1205 (D.C. Cir. 2012). 
8  Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, 84 Fed. Reg. 42,754, 
42,778-79 (proposed Aug. 16, 2019). 
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its prior attempt at promulgating a graphic warnings rule, the Agency’s actual interest is to 
reduce the incidence of smoking, and as before, the Agency lacks any evidence indicating 
that the proposed warnings will reduce smoking. 

Even if FDA’s true interest were merely to effectively communicate the health risks of 
smoking, that interest cannot support the Graphic Warnings Proposed Rule because FDA 
has not and cannot demonstrate that the problem that it purports to address—a supposed 
lack of public appreciation of those risks—is real.  Consumers are already well aware that 
cigarettes are harmful.  And to the extent FDA asserts its interest is effectively 
communicating specific lesser or less known risks of smoking, FDA cannot establish that, 
given the public’s thorough awareness of the serious health risks of smoking, its purported 
interest in raising awareness of other risks is substantial.  In any event, the Graphic 
Warnings Proposed Rule is not reasonably related to a governmental interest in effectively 
communicating health risks because the proposed warnings are misleading and do not 
communicate those risks accurately or effectively. 

 The Graphic Warnings Proposed Rule Violates the First Amendment Under 
Intermediate Scrutiny.  The proposed warnings also cannot survive intermediate scrutiny.  
The Agency cannot prove that the proposed warnings directly and materially advance a 
substantial governmental interest or that they are narrowly tailored to advance that interest.  
As noted above, FDA lacks evidence that the proposed warnings would reduce smoking, 
and even if FDA’s true interest were to communicate the risks (including specific less 
common risks) of smoking, FDA cannot establish that its interest is substantial in light of 
the public’s well-established awareness that cigarettes are harmful.  Nor can compelling 
manufacturers to display misleading information further any governmental interest in 
effectively communicating health risks of any kind. 

 The Graphic Warnings Proposed Rule separately violates the Administrative Procedure 
Act (“APA”).  Among other things, the APA requires that FDA engage in reasoned 
decision-making, and that its “findings and conclusions” not be “arbitrary, capricious, an 
abuse of discretion, or otherwise not in accordance with law.”9  To that end, the Agency is 
required to develop substantial evidence supporting its proposed action.  FDA has failed to 
develop substantial record evidence in support of the Graphic Warnings Proposed Rule and 
has instead regulated on the basis of hypothesis—either that the proposed warnings will 
reduce smoking, despite a lack of record evidence to support that conclusion or that 
consumers need to be informed of the risks of smoking, despite ample evidence on the 
record that consumers are already well aware of the health risks associated with smoking.  

I. THE TOBACCO CONTROL ACT’S GRAPHIC LABEL REQUIREMENT AND 
FDA’S GRAPHIC WARNINGS PROPOSED RULE VIOLATE THE FIRST 
AMENDMENT 

The Federal Cigarette Labeling and Advertising Act (“FCLAA”), as amended by the 
Tobacco Control Act, requires FDA to promulgate rules compelling cigarette manufacturers to 
display on the upper and rear fifty percent of their products’ packaging “graphics depicting the 
                                                 
9  5 U.S.C. § 706(2)(A). 
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negative health consequences of smoking.”10   Because the Tobacco Control Act’s graphic 
warnings provisions and the Graphic Warnings Proposed Rule, if finalized, would compel speech 
from cigarette manufacturers, they are subject to First Amendment analysis.  Under any level of 
First Amendment scrutiny, the graphic warnings provisions of the Tobacco Control Act and the 
Graphic Warnings Proposed Rule violate the First Amendment. 

The First Amendment generally prohibits regulations which compel speech to the same 
extent that it prohibits regulations which restrict speech.11  In general, regulation of non-misleading 
commercial speech is subject to at least intermediate scrutiny.12  Under that standard of review, 
the government must demonstrate that the regulation directly advances a substantial governmental 
interest and is no more “extensive than is necessary to serve that interest.”13  In Zauderer, the 
Supreme Court recognized a narrow exception to this intermediate scrutiny.  Specifically, 
Zauderer held that the government may compel the disclosure of “purely factual and 
uncontroversial information” about commercial products or services in certain circumstances 
where the compelled message is reasonably related to a substantial governmental interest and is 
neither “unjustified [n]or unduly burdensome.”14  However, as the Supreme Court emphasized in 
National Institute of Family and Life Advocates v. Becerra (“NIFLA”),15 Zauderer’s more lenient 
form of First Amendment scrutiny is available only if the compelled speech is “purely factual and 
uncontroversial.”16  If a compelled disclosure is not purely factual and uncontroversial, the 
“Zauderer standard does not apply.”17 

The graphic warnings provisions of the Tobacco Control Act and the Graphic Warnings 
Proposed Rule cannot survive any level of First Amendment scrutiny.  First, the compelled 
warnings cannot be sustained under Zauderer, because they are not purely factual and 
uncontroversial, but rather purposefully emotive, inaccurate, misleading, and controversial.  
Second, the Agency has failed to put forth any evidence that the Graphic Warnings Proposed Rule 
would advance the government’s interest in reducing smoking.  And the Agency cannot 

                                                 
10  15 U.S.C. § 1333(d).  Specifically, the Tobacco Control Act established nine textual warnings required to be 
displayed “in the upper portion of the front and rear panels of [cigarette] package[s],” comprising “the top 50 percent 
of the front and real panels.”  Id. § 1333(a)(2).  Further, the Tobacco Control Act requires that FDA promulgate rules 
“that require color graphics depicting the negative health consequences of smoking to accompany the[se] label 
statements.”  Id. § 1333(d). 
11  See, e.g., Janus, 138 S. Ct. at 2464 (“Perhaps because such compulsion so plainly violates the Constitution, 
most of our free speech cases have involved restrictions on what can be said, rather than laws compelling speech.  But 
measures compelling speech are at least as threatening.”); Hurley, 515 U.S. at 573 (“[O]ne important manifestation of 
the principle of free speech is that one who chooses to speak may also decide what not to say”) (citation and quotations 
omitted)). 
12  Cent. Hudson, 447 U.S. at 566. 
13  Id. 
14  Zauderer, 471 U.S. at 651 (upholding rule requiring lawyer to disclose on advertisements that in contingency 
cases client would still be liable for costs, because the advertisements would otherwise be misleading). 
15  138 S. Ct. 2361 (2018). 
16  Id. at 2372. 
17  Id.;  see also CTIA – The Wireless Ass’n v. City of Berkeley, 928 F.3d 832, 842 (9th Cir. 2019); Am. Beverage 
Ass’n v. City & Cty. of San Francisco, 916 F.3d 749, 756 (9th Cir. 2019) (en banc). 
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demonstrate that the issue purportedly addressed by the Graphic Warnings Proposed Rule—a 
supposed lack of public appreciation of certain risks associated with smoking—is a real one.  
Regardless, any governmental interest in informing consumers is not furthered by misleading and 
inaccurate warnings such as those proposed.  Nor can the compelled warnings survive 
intermediate scrutiny.  The Agency cannot prove that the proposed warnings directly and 
materially advance substantial governmental interests or are narrowly tailored to advance that 
interest. 

A. The Compelled Graphic Warnings Cannot Be Sustained Under Zauderer  

Zauderer establishes a narrow exception to the (at least) intermediate scrutiny to which 
regulations of non-misleading commercial speech are generally subject.  Under Zauderer, the 
government may compel the disclosure of “purely factual and uncontroversial information” about 
the terms under which commercial products or services are offered to the extent the disclosure is 
reasonably related to the government’s interest in preventing consumer deception and is neither 
“unjustified [n]or unduly burdensome.”18  The proposed warnings cannot be upheld under 
Zauderer because they (1) are not required in order to remediate any misleading commercial 
speech;19 (2) are not purely factual and uncontroversial; and (3) are unjustified, unduly 
burdensome, and not reasonably related to a substantial governmental interest.  Accordingly, 
Zauderer does not apply, and the proposed warnings are subject to, and fail under, the standard set 
forth in Central Hudson. 

1. The Proposed Warnings Are Not Required In Order to Remediate 
Any Misleading Commercial Speech 

Zauderer review is limited to circumstances in which the compelled disclosure is 
reasonably related to the government’s interest in preventing consumer deception.20  The Agency 
has not asserted or even suggested that the graphic warnings provisions of the Tobacco Control 
Act or the Graphic Warnings Proposed Rule are required to remediate any misleading commercial 
speech.  The Federal Food, Drug, and Cosmetic Act (“FDCA”), as amended by the Tobacco 
Control Act, already prohibits the introduction into interstate commerce of any misbranded 
tobacco product, defined to include, in relevant part, any tobacco product with labeling or 
advertising that “is false or misleading in any particular.”21  And cigarette packaging and 

                                                 
18  Zauderer, 471 U.S. at 651. 
19  As discussed below, ITGB believes that Zauderer is limited to circumstances, as in Zauderer itself, in which 
a compelled disclosure is reasonably related to the government’s interest in preventing consumer deception. 
20  See, e.g., Dwyer v. Cappell, 762 F.3d 275, 282-83 (3d Cir. 2014) (Zauderer is not applicable where compelled 
speech was “not reasonably related to preventing consumer deception and [was] unduly burdensome.”); Am. Beverage 
Ass’n, 916 F.3d at 768 (Nguyen, J., concurring) (“The Supreme Court recently had the opportunity to expand 
Zauderer’s application beyond deceptive speech but declined to do so.”). CTIA, 928 F.3d at 854 n.2 (Friedland, J., 
dissenting in part) (“I do not think that any discussion of the scope of Zauderer's applicability is necessary in this case.  
Were I writing on a blank slate about that issue, however, I would conclude that Zauderer applies only when the 
government compels a truthful disclosure to counter a false or misleading advertisement. Given that the disclosure in 
Zauderer itself prevented an advertisement from being misleading, I have serious doubt that the Supreme Court 
intended the Zauderer test to apply in broader circumstances.”). 
21  See 21 U.S.C. §§ 331(a), 387c(a)(1), (7). 
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advertising have been required to bear rotational warnings for decades.  This framework has been 
remarkably effective.  FDA does not contend that the Graphic Warnings Proposed Rule is 
necessary to address deceptive speech; to the contrary, FDA has identified “less-known” 
conditions in its revised proposed warnings precisely because the principal health risks of 
cigarettes are widely-known.22 

2. The Proposed Warnings Are Not “Purely Factual” and 
“Uncontroversial” 

The proposed warnings are not “purely factual” and “uncontroversial.”  Indeed, they bear 
many of the same flaws as those vacated by the D.C. Circuit in R.J. Reynolds.  First, as with the 
2011 rule, the proposed warnings contain shocking and inflammatory images intended to evoke 
emotion and disgust, rather than convey purely factual and uncontroversial information.23  Further, 
the proposed warnings are misleading and omit important context regarding absolute and relative 
risks associated with smoking—information that the Agency has suggested is necessary to evaluate 
whether appropriate and accurate risk information is adequately understood by consumers. 

a. The Proposed Warnings Are Designed to Produce Negative 
Emotion, Shock, and Disgust, Rather than to Convey Factual 
Information 

The proposed warnings are not “purely factual” and “uncontroversial” because they are 
intended to convey emotions of fear, distaste, and disgust.24  Zauderer “does not apply” if, as here, 
the compelled speech communicates “something other than ‘purely factual’ information.’”25  As 
was the case with the vacated rule, the proposed warnings are not indisputably accurate and are 
subject to misinterpretation.26  Instead, the Graphic Warnings Proposed Rule is another attempt to 
“evoke emotion (and perhaps embarrassment) and browbeat consumers into quitting” smoking.27  
The proposed warnings are, and are intended to be, disturbing to the ordinary consumer.  The 

                                                 
22  See 84 Fed. Reg. 42,754, 42,767 n.5 (describing “better-known health consequences of smoking” for which 
statutory warning statements “likely would not promote greater public understanding” than new statements on lesser-
known conditions).  See also generally Comment of RAI Services Co., Tobacco Products; Required Warnings for 
Cigarette Packages and Advertisements, (Docket No. FDA-2019-N-3065, Oct. 11, 2019) [hereinafter “Comment of 
RAI”]; Comment of RAI, Exhibit C, Statement of Jonathan Klick, Ph.D., J.D. [hereinafter “Klick Report”]. 
23  See, e.g., Klick Report ¶ 5.80 (finding it is “evident that the FDA is appealing to fear and disgust”). 
24  See id. 
25  Nat’l Ass’n of Mfrs. v. SEC, 800 F.3d 518, 538 (D.C. Cir. 2015) (Srinivasan, J., dissenting). 
26  See R.J. Reynolds, 696 F.3d at 1216. 
27  Id. at 1217. 
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proposed warnings feature exaggerated and extreme health outcomes which have been described 
as a “disturbing,”28 “scary,” 29 and “grotesque” 30 “shock and awe” tactic.31  

b. The Proposed Warnings Are Misleading 

The proposed warnings are not “purely factual” and “uncontroversial,” but rather are 
misleading in several respects.  The proposed warnings do not depict conditions as they are 
typically experienced by smokers and instead depict procedures or outcomes that are distinct from 
or extreme as compared to the written warning text (e.g., the text “WARNING: Smoking reduces 
blood flow to the limbs, which can require amputation” with a “photorealistic image depicting the 
feet of a person who had several toes amputated due to tissue damage resulting from peripheral 
vascular disease”—a disease for which a lack of symptoms is more common than amputation).  As 
described below, the absolute risk of these conditions for smokers is small.  The proposed warnings 
fail to convey that these conditions or health outcomes are multifactorial and not exclusively 
caused by smoking; the proposed warnings do not convey the marginal risk of these conditions 
caused by smoking but instead misleadingly imply that the health outcomes are solely caused by 
smoking.   Further, the proposed warnings do not inform consumers about the nature of the 
relationship between smoking and the condition or health outcome, and may falsely imply 
(depending on the particular condition), for example, that there is no dose-dependent marginal risk 
as a function of consumers’ particular use topography. 

Because the Graphic Warnings Proposed Rule regulates speech, the burden of providing 
that the proposed warnings are purely factual and uncontroversial falls on the government.  Yet 
FDA has not developed record evidence that the proposed warnings convey factual information to 
consumers in a way that is not misleading.32  Indeed, the Agency’s studies were not designed to 
do so.  FDA’s studies “examine the effects of the proposed warnings on self-reported measures of 
whether the graphic warnings provided new information, whether participants learned something 
from the warning, whether the warnings led participants to think about the risks contained in the 
warnings, whether participants found the warnings to be informative, understandable, believable, 
and factual, whether the warnings affected beliefs about the link between smoking and each of the 
health consequences presented in the warnings, whether the warning was perceived to help 
participants understand the negative health effects of smoking, and how the graphic health 

                                                 
28  Sheila Kaplan, The F.D.A.’s New Cigarette Warnings Are Disturbing. See for Yourself, NY TIMES, Aug. 15, 
2019, https://www.nytimes.com/2019/08/15/health/cigarette-warnings.html.  
29  Lindsey Bever, FDA’s Proposed New Cigarette Warnings are Scary. That’s the Point, WASH. POST, Aug. 
15, 2019, https://www.washingtonpost.com/health/2019/08/15/fda-proposed-new-cigarette-warnings-are-scary-thats-
point/. 
30  J.J. Rich, Sorry FDA, Grotesque Cigarette Labels Won’t Keep Anyone from Smoking, WASH. EXAMINER. 
Aug. 22, 2019, https://www.washingtonexaminer.com/opinion/sorry-fda-grotesque-cigarette-labels-wont-keep-
anyone-from-smoking. 
31  Sy Mukherjee, Can Disturbing Graphics Scare People Off of Cigarettes?, FORTUNE, Aug. 15, 2019, 
https://fortune.com/2019/08/15/fda-graphic-cigarette-warnings/. 
32  See NIFLA, 138 S. Ct. at 2377 (government “has the burden to prove that [compelled speech] is neither 
unjustified nor unduly burdensome”) (quoting Ibanez v. Florida Dep't of Bus. & Prof’l Regulation, Bd. of 
Accountancy, 512 U. S. 136, 146 (1994)); Am. Meat Inst. v. U. S. Dep’t of Agric., 760 F.3d 18, 26 (D.C. Cir. 2014) 
(en banc). 
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warnings affected recall of the warning content at a two week follow-up.”33  What is notably 
missing from these study designs is any evaluation of whether the proposed warnings convey 
accurate information about the absolute and relative risks described and depicted in the proposed 
warnings.  In short, FDA’s studies make no effort to assess whether the proposed warnings cause 
consumers to overestimate or underestimate absolute risk (as compared to control), nor do they 
assess consumers’ understanding of the relative risk of the depicted conditions due to smoking as 
compared to any baseline.  Finally, the studies do not assess whether consumers understand the 
nature of the relationship of between smoking and the described or depicted condition or health 
outcome.  This is critical because, as noted below, FDA has stated that certain conditions depicted 
or described in the proposed warnings are dose-dependent while others are not. 

FDA has, in the context of assessing whether private speech was misleading,  
acknowledged the inadequacy of consumer perception data that fail to evaluate consumer 
understanding of absolute and relative risk. As FDA has explained, “[u]nderstanding the 
appropriateness of the absolute level of risk perception, although highly challenging, is crucial to 
evaluating whether consumers have an appropriate understanding” of risk information.34  
Similarly, FDA has stated that meaningful consumer perception data should assess consumers’ 
beliefs about health risks as compared to other consumer behaviors.35  As relevant here, the 
conditions described and depicted in the proposed warnings are associated with other risk factors 
(e.g., diet, lack of exercise, alcohol use, etc.), and FDA should have evaluated consumers’ 
understanding of both relative and absolute risk of smoking on those outcomes as part of its 
evaluation of the proposed warnings.  In their current form, the proposed warnings may provide 
consumers with a false impression that there is a lack of risk associated with other behaviors which 
are risk factors for the conditions or health outcomes that the proposed warnings describe and 
depict. Moreover, the proposed warnings might constitute ‘over-warning,’ which may cause 
consumers to ignore other important, accurate health information.  FDA has provided no data to 
address these concerns. 

All of the proposed warnings are misleading and inaccurate.  Specifically: 

 Nebulizer treatment.  The Agency proposes to pair the text “'WARNING: Tobacco 
smoke can harm your children” with a photorealistic image of “the head and 
shoulders of a young boy . . . wearing a hospital gown and receiving nebulizer 

                                                 
33  Klick Report ¶ 8.1. 
34  U.S. FOOD & DRUG ADMIN., OFFICE OF SCIENCE, BRIEFING DOCUMENT, MEETING OF THE TOBACCO 
PRODUCTS SCIENTIFIC ADVISORY COMMITTEE (Apr. 9-10, 2015), https://wayback.archive-it.org/7993/
20170405201606/https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/TobaccoProd
uctsScientificAdvisoryCommittee/UCM441431.pdf. 
35  See, e.g., U.S. FOOD & DRUG ADMIN., DRAFT GUIDANCE FOR INDUSTRY: MODIFIED RISK TOBACCO PRODUCT 
APPLICATIONS 21 (Mar. 2012) (“The scientific studies submitted by [a modified risk tobacco product] should inform 
FDA’s evaluation of the tobacco product’s marketing on consumer perception and understanding, including: The 
ability of consumers to understand the risk claims and the significance of the information in the context of one’s 
health; Consumers’ belief about the health risks of using the product relative to other products, including those within 
the same class of products; Consumer beliefs about the health risks of using the product relative to cessation aids; and 
Consumer beliefs about the risks of using the product relative to quitting all tobacco use.”). 
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treatment for chronic asthma resulting from secondhand smoke exposure.”36  The 
administrative record lacks evidence for the proposed warning’s implication of a 
causal relationship between parental secondhand smoke and either “chronic 
asthma” or asthma attacks in children “requiring nebulizer treatment.”  The 
evidence relied upon by FDA in support of the proposed warning does not address 
the causal relationship between secondhand smoke exposure and the onset or 
severity of childhood asthma.  FDA cites the 2006 Surgeon General’s report which 
states that available evidence “is sufficient to infer a causal relationship between 
parental smoking and ever having asthma among children of school age” but  that 
the evidence is “not sufficient to infer a causal relationship between secondhand 
smoke exposure from parental smoking and the onset of childhood asthma.”37  
Indeed, the 2014 Surgeon General’s report states that available “evidence is 
suggestive but not sufficient to infer a causal relationship between active 
smoking”—much less secondhand smoke exposure—and either “exacerbation of 
asthma among children and adolescents” or “incidence of asthma in adolescents.”38 

The proposed warning also is “ambiguous” and may appear to the typical consumer 
to depict the administration of oxygen following an asthma attack.39  This is an 
“exaggerate[ed],” “worst case scenario” treatment for an asthma attack; it is 
“uncommon for a child with an asthma attack to require oxygen.”40 Despite the 
proposed warning appearing to depict a “worst case scenario,” the evidence cited 
by FDA in support of this proposed warning does not address the relationship 
between secondhand smoke and severity of asthma at all.41 

 Diseased lungs containing cancerous lesions.  The Agency proposes to pair the 
text “WARNING: Tobacco smoke causes fatal lung disease in nonsmokers” with a 
photorealistic image of “gloved hands holding a pair of diseased lungs containing 
cancerous lesions.”42  The proposed warning is misleading in two key respects: (1) 
it does not address or account for either the baseline risk of fatal lung cancer in 
never smokers not attributable to secondhand smoke or the low incidence of fatal 
lung cancers overall, much less due to secondhand smoke; and (2) the image does 
not accurately depict the lungs or lesions likely to occur in the rare event of fatal 
lung disease in never smokers attributable to secondhand smoke.   

                                                 
36  84 Fed. Reg. at 42,773. 
37  U.S. DEPT. OF HEALTH & HUM. SERVS., THE HEALTH CONSEQUENCES OF SMOKING—50 YEARS OF 
PROGRESS: A REPORT OF THE SURGEON GENERAL 92 tbl. 4.8 (2014), https://www.ncbi.nlm.nih.gov/
books/NBK179276/pdf/Bookshelf_NBK179276.pdf (referencing conclusions from the 2006 Surgeon General’s 
report) (emphasis added). 
38  Id. at 9 (emphasis added). 
39  Comment of RAI, Exhibit G, Decl. of Lawrence R. Brooks, M.D. ¶ 5 [hereinafter “Brooks Decl.”]. 
40  Id. at ¶¶ 4-5. 
41  See 84 Fed. Reg. at 42,773.  
42  Id. 

Case 6:20-cv-00176   Document 1-7   Filed 04/03/20   Page 10 of 23 PageID #:  879



 

10 
 

Lung cancer in never smokers is uncommon and has many causes other than 
secondhand smoke.43  An estimated ten to fifteen percent of lung cancer deaths 
occur in never smokers.44  Among never smokers aged 40 to 79 years, the age-
adjusted incidence rates of lung cancer were observed to range from 0.0144 to 
0.0208 percent in men and 0.0048 to 0.0137 percent in women.  And only a very 
small fraction of lung cancers in never smokers are attributable to secondhand 
smoke.  Indeed, 2014 Surgeon General’s Report and CDC data suggest that the 
annual lung cancer fatality rate for never smokers due to secondhand smoke is 
0.00277 percent.45 

Further, the proposed warning does not accurately depict the lungs of the rare never 
smoker who suffers from fatal lung disease due to secondhand smoke.  The lungs 
depicted “do not look like a non-smoker’s lungs” because the lungs are depicted 
with an “amount of black pigmentation” that “would likely result from many years 
of heavy direct smoking” and would be “very unusual . . . in a non-smoker.”46  
Further, the lesions depicted on the proposed warning are likely to be understood 
by consumers to represent lung cancer.  This depiction is misleading because such 
lesions would not appear on the surface of the lung.47  Moreover, it would be 
“unusual” for a non-smoker to have three separate lesions of the size depicted.48  
Indeed, FDA tacitly acknowledges that the lung depicted in this proposed warning 
is “similar” to what FDA describes as “diseased, darkened lungs . . . from a smoker 
with COPD [chronic obstructive pulmonary disease].”49 

 Visible tumor.  The Agency proposes to pair the text “WARNING: Smoking causes 
head and neck cancer” with a photorealistic image of a woman with “a visible tumor 
protruding from the right side [of] her neck just below the jawline.”50   The proposed 

                                                 
43  See Stacy Simon, Lung Cancer Risks for Non-smokers, Am. Cancer Soc’y (Oct. 31, 2018), https://www.
cancer.org/latest-news/why-lung-cancer-strikes-nonsmokers.html.  
44  Jonathan M. Samet, et al., Lung Cancer in Never Smokers: Clinical Epidemiology and Environmental Risk 
Factors, 15 CLIN. CANCER RES. 5626, 5626-5645 (Sept. 15, 2009), https://clincancerres.aacrjournals.org/content/
clincanres/15/18/5626.full.pdf. 
45  According to the 2014 Surgeon General’s Report, approximately 5,260 premature lung cancer deaths 
occurred annually between 1965 and 2014 due to exposure to secondhand smoke.  See U.S. DEPT. OF HEALTH & HUM. 
SERVS., supra note 37, at 1 (attributing 263,000 premature deaths during that period to lung cancers to secondhand 
smoke).  Based on CDC data, there are approximately 189.776 million never smokers (defined as having consumed 
less than 100 cigarettes over a lifetime).  See CTR. FOR DISEASE CONTROL & PREVENTION, SER. 10, NO. 257, HEALTH 
BEHAVIORS OF ADULTS: UNITED STATES, 2008-2010, at 25 (May 2013), https://www.cdc.gov/nchs/data/series/sr_10/
sr10_257.pdf.   
46  Comment of RAI, Exhibit I, Decl. of Mark O. Farber, M.D. ¶¶ 4-5 [hereinafter “Farber Decl.”]. 
47  Id ¶ 6. 
48  Id. ¶ 5. 
49  84 Fed. Reg. at 42,775 (“Because a similar image of diseased lungs was paired with the TCA statement 
regarding fatal lung disease in nonsmokers, FDA paired this revised statement [‘WARNING: Smoking causes COPD, 
a lung disease that can be fatal’] with two different images for final testing . . . .”). 
50  Id. at 42,774. 
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warning image depicts a neck tumor of an exceedingly rare size, and falsely implies 
that this is a reasonable or likely health outcome as a result of cigarette smoking.  

Data from the Graphic Warnings Proposed Rule indicate that less than 0.12 percent 
of smokers will develop any head or neck cancer annually.51  Indeed, other research 
suggests that the incidence may be even lower due to the “difficult[y]” in 
controlling for other variables associated with increased risk for head and neck 
cancer.52  Even in those rare cases, the image depicts a highly improbable outcome 
in terms of tumor size, and misleadingly implies that “a cancerous mass of that size 
could arise quickly enough that a reasonable person would not have had an 
opportunity to seek treatment before this point.”53  

 Bloody urine.  The Agency proposes to pair the text “WARNING: Smoking causes 
bladder cancer, which can lead to bloody urine” with a photorealistic image of “a 
gloved hand holding a urine specimen cup containing bloody urine.”54  This 
proposed warning misleadingly fails to identify the baseline risk of bladder cancer 
in nonsmokers, and fails to convey the nature of the relationship between cigarette 
smoking and bladder cancer risk.  Indeed, at least twelve lifestyle factors and forty-
eight occupational factors have been observed to “significantly increase[] or 
decrease[] the risk of bladder cancer.”55   For example, “genetic effects can explain 
. . . 7 [percent] of the bladder cancer incidence in western populations . . . .”56 

The proposed warning also does not convey, and the administrative record does not 
indicate that FDA assessed consumer perceptions of, the absolute risk of bladder 

                                                 
51  As identified in the Graphic Warnings Proposed Rule, an there were an estimated 57,722 new cases of cancer 
of the oral cavity, pharynx, and larynx (i.e., “44,430 new cases of cancer of the oral cavity and pharynx and 12,292 
new cases of cancer of the larynx”).  The Graphic Warnings Proposed Rule states that less than “70 percent of lip, oral 
cavity, pharynx, and larynx cancer deaths from 2000 to 2004 [were] attributable to smoking.”  84 Fed. Reg. at 42,774.  
Assuming that the proportion of new head and neck cancers attributable to smoking are similar to the proportion of 
deaths attributable to smoking, then the less than 70 percent of head and neck cancers attributable to smoking (i.e., 
less than 40,056 new head and neck cancers annually), this would constitute less than 0.12 percent of the estimated 
34.3 million smokers in the United States.  See CTR. FOR DISEASE CONTROL & PREVENTION, SMOKING & TOBACCO 
USE: CURRENT CIGARETTE SMOKING AMONG ADULTS IN THE UNITED STATES, https://www.cdc.gov/tobacco/
data_statistics/fact_sheets/adult_data/cig_smoking/index.htm (last reviewed Feb. 15, 2019).  
52  See, e.g., Ashok R. Jethwa and  Samir S. Khariwala, Tobacco-Related Carcinogenesis in Head and Neck 
Cancer, 36 CANCER METASTASIS REV. 411, 417 (Sept. 2017), https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC5709040/pdf/nihms899518.pdf (“At least 75% of [head and neck cancer] HNSCC in Europe, the United States, 
and other industrialized nations are attributable to the combinations of alcohol and tobacco.  However, the respective 
contributions of each risk factor can be difficult to understand as they are strongly associated with each other.” 
(emphasis added)).  Notably, this figure includes all tobacco use (e.g., smokeless tobacco), and is not limited to 
cigarettes. 
53  Comment of RAI, Exhibit J, Decl. of Kim R. Jones, M.D., Ph.D. ¶ 5 [hereinafter “Jones Decl.”]. 
54  84 Fed. Reg. at 42,774. 
55  Abdulmohsen H. Al-Zalabani, et al., Modifiable Risk Factors for the Prevention of Bladder Cancer: A 
Systematic Review of Meta-Analyses, 31 EUR. J. EPIDEMIOL. 811, 812, 822 (Sept.  2016), https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC5010611/pdf/10654_2016_Article_138.pdf. 
56  Id. at 812. 
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cancer attributable to smoking.  The National Cancer Institute estimates that the 
number of “new cases of bladder cancer [per year is] 20.1 per 100,000 men and 
women . . .”57  Even if FDA’s estimate that approximately 40 percent of bladder 
cancer is attributable to smoking is correct,58 this suggests the annual risk of 
developing bladder cancer attributable to smoking is approximately 8.04 per 
100,000, or 0.00804 percent. 

The administrative record also demonstrates that FDA did not consider perceptions 
of the relative risk of bladder cancer caused by smoking (i.e., as compared to the 
background risk from other causal factors) in developing the proposed warning.  
Likewise, the administrative record shows no indication that FDA considered, or 
tested consumer understanding of, the nature of the relationship of smoking on 
bladder cancer risk.  For instance, the proposed warning fails to convey, and the 
administrative record does not indicate that the Agency tested consumers’ 
understanding that, the relationship between number of cigarettes smoked daily and 
bladder cancer incidence is not purely linear.  Specifically, a “risk plateau” has been 
observed in which “very heavy smokers . . . do not experience a markedly increased 
risk [of bladder cancer] compared with less heavy smokers.”59  Further, in support 
of its proposed warning, FDA also cites literature in which the association between 
bladder cancer and consistent smoking of up to ten cigarettes per day was not 
statistically significant.60 

 Newborn infant weighing four pounds.  The Agency proposes to pair the text 
“WARNING: Smoking during pregnancy stunts fetal growth” with a photorealistic 
image of a “newborn infant on a medical scale, and the digital display on the scale 
reads four pounds.”61   First, as identified in the 2010 Surgeon General’s report, 
“[f]etal growth cannot be directly assessed,” and while birth weight has been used 
as a surrogate endpoint for fetal growth, birth weight “reflects not only growth but 

                                                 
57  Nat’l Cancer Inst., Cancer State Facts: Bladder Cancer, https://seer.cancer.gov/statfacts/html/urinb.html (last 
visited Oct. 15, 2019).  
58  FDA states that 40 percent of bladder cancer deaths in 2000 through 2004 were attributable to smoking, and 
puts forward no data or rationale to indicate whether the mortality rate of bladder cancers attributable to smoking 
differ from bladder cancer attributable to other causes.  See 84 Fed. Reg. at 42,774.  We therefore use FDA’s 40 
percent figure, ad arguendo, to estimate the proportion of new bladder cancers attributable to smoking. 
59  Frits van Osch, et al., Modeling the Complex Exposure History of Smoking in Predicting Bladder Cancer: A 
Pooled Analysis of 15 Case-Control Studies, 30 EPIDEMIOLOGY 458, 458-465 (2019), https://onlinelibrary.wiley.com/
doi/epdf/10.1002/ijc.31059. 
60  See 84 Fed. Reg. at 42,774 (citing Maki Inoue-Choi, et al., Association Between Long-Term Low-Intensity 
Cigarette Smoking and Incidence of Smoking-Related Cancer in the National Institutes of Health-AARP Cohort., 142 
INT’L J. OF CANCER, 271-280 (2018), and Frits van Osch, supra note 59, at 458-465). 
61  84 Fed. Reg. at 42,774. 
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also gestational age, as well as genetic potential, which is not commonly 
assessed.”62 

Further, with respect to birth weight, while the 2010 Surgeon General’s Report 
indicates that infants of smokers are roughly twice as likely as those of nonsmokers 
to be low birth weight,63 this proposed warning does not convey, and the 
administrative record indicates that FDA did not evaluate consumer perception of, 
the estimated 8.17 percent baseline risk of low birthrate across all pregnancies.64  
Nor does the proposed warning accurately depict a typical low birth weight 
attributable to smoking.  The 2010 Surgeon General’s Report defines low birth 
weight as any birth weight of less than 2,500 grams (approximately 5.51 pounds),65 
and states that the “[i]nfants of smokers typically weigh 150 to 200 g[rams] less 
than infants of nonsmokers.”66  The proposed warning instead depicts an infant that 
weighs four pounds, or approximately 686 grams less than the low end of normal 
birth weight.  

 Chest incision.  The Agency proposes to pair the text “WARNING: Smoking can 
cause heart disease and strokes by clogging arteries” with a photorealistic image of 
“the chest of a man . . . wearing a large open hospital gown . . . [who has] a large, 
recently sutured incision running down the middle of his chest and is undergoing 
post-operative monitoring.”67  The proposed warning does not reflect, and the 
administrative record does not indicate that FDA assessed consumer understanding 
of, the baseline risk for stroke, heart disease, or the need for coronary bypass or 
open heart surgery.  Indeed, FDA acknowledges in the Graphic Warnings Proposed 
Rule that 75.9 percent of heart disease deaths and 88.7 percent of stroke deaths are 
not attributable to smoking.68  Cardiovascular disease risk factors include obesity, 
hypertension, diabetes mellitus, chronic kidney disease, and high low-density 
lipoprotein (“LDL”) cholesterol.69 

The proposed warning appears to depict coronary bypass or open heart surgery 
which is a worst case, rather than representative, scenario.  In general, inpatient 
discharges for coronary bypass after grafting decreased from 683,000 in 1997 to 

                                                 
62   CTR. FOR DISEASE CONTROL & PREVENTION, HOW TOBACCO SMOKE CAUSES DISEASE, THE BIOLOGY AND 
BEHAVIORAL BASIS FOR SMOKING-ATTRIBUTABLE DISEASE: A REPORT OF THE SURGEON GENERAL, ch. 8, at 538 
(2010). 
63  Id. 
64  Joyce A. Martin, et al., Births: Final Data for 2016, NAT’L VITAL STATISTICS REP., at 1-55 (2018), https://
www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_01.pdf. 
65  CTR. FOR DISEASE CONTROL & PREVENTION, supra note 62, ch. 8, at 538. 
66  Id. 
67 84 Fed. Reg. at 42,774. 
68  Id. at 42,775. 
69  See Donna K. Arnett, et al., 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease, 
74 AM. C. OF CARDIOLOGY E177, E177-E232 (Sept. 10, 2019), http://www.onlinejacc.org/content/accj/74/10/e177.
full.pdf.  
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371,000 in 2014.70  Notably, the Graphic Warnings Proposed Rule does not address 
or provide any data regarding the incidence of coronary bypass among smokers.   

 Diseased, darkened lungs.  The Agency proposed to pair the text “WARNING: 
Smoking causes COPD, a lung disease that can be fatal” with a photorealistic image 
of “gloved hands holding . . . diseased, darkened lungs.”71  The Graphic Warnings 
Proposed Rule contains no discussion regarding the relationship between smoking 
and the image in the proposed rule.  Moreover, the proposed warning fails to convey 
the relationship between cigarette use topography and the depicted image.72  The 
proposed warning fails to convey that such lung pigmentation is unlikely to occur 
except after “many years” of “heavy” smoking.73 

 Nasal canula and oxygen tank.  The Agency proposes to pair the text 
“WARNING: Smoking causes COPD, a lung disease that can be fatal” with a 
photorealistic image of “the head and neck of a man . . . who has a nasal canula 
under his nose supplying oxygen; the oxygen tank can be seen behind his left 
shoulder.”74  FDA estimates that, among the 189.776 million “ever smokers”, 
approximately 7.5 million people, or 3.9 percent, currently have (diagnosed or 
undiagnosed) COPD attributable to smoking.75 

Long term-oxygen therapy, delivered through a nasal canula, as depicted in the 
proposed warning, is one of several treatments for COPD.76  For example, the Mayo 
Clinic’s practice guidelines recommend long-term oxygen therapy only for a subset 
of patients with a resting oxygen saturation of 88 percent or less.77  Again, the 
proposed warning depicts a ‘worst case scenario,’ without any discussion in the 
administrative record of the proportion of smokers developing COPD who will 
require long-term oxygen therapy (or home oxygen), much less the proportion of 
all smokers who will require home oxygen. 

 Erectile dysfunction.  The Agency proposes to pair the text “WARNING: Smoking 
reduces blood flow, which can cause erectile dysfunction” with a “photorealistic 
image depicting a man who is experiencing erectile dysfunction . . . sitting on the 
edge of a bed and leaning forward, with one elbow resting on each knee.  The man’s 

                                                 
70  Emelia J. Benjamin, et al., Heart Disease and Stroke Statistics—2018 Update: A Report From the American 
Heart Association, CIRCULATION, Mar. 5, 2019, at e511, https://www.ahajournals.org/doi/pdf/10.1161/
CIR.0000000000000659. 
71  84 Fed. Reg. at 42,775. 
72  See, e.g., Farber Decl. ¶ 5 (“The amount of black pigmentation in the [similar secondhand smoke] graphic 
image would likely result from many years of heavy direct smoking.” (emphasis added)). 
73  Id. 
74  84 Fed. Reg. at 42,775. 
75  Id. at 42,776. 
76  See Shireen Mirza, et al., COPD Guidelines: A Review of the 2018 Gold Report, 93 MAYO CLINIC 1488, 
1493-94 (Oct. 2018), https://www.mayoclinicproceedings.org/article/S0025-6196(18)30409-9/pdf. 
77  See id.  
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head is titled down, with his forehead pressed into the knuckles of his right hand.  
Behind him on the bed, his female partner looks off in another direction.”78 

The proposed warning does not convey either the absolute or relative risk of erectile 
dysfunction associated with smoking, and the Agency did not include assessments 
of consumers’ understanding of absolute and relative risk in the design of its 
consumer perception studies.  The Agency references literature indicating that 
erectile dysfunction is a common condition in the general population.79  In support 
of the statement that “[s]mokers have been found to have a 40 percent increased 
risk of erectile dysfunction,”80 the Agency cites a study which found that the 
correlation coefficient between erectile dysfunction and smoking “after adjusting 
for age . . . was attenuated, -0.09 (p < 0.02).”81 

 Feet with several amputated toes.  The Agency proposes to pair the text 
“WARNING: Smoking reduces blood flow to the limbs, which can require 
amputation” with a “photorealistic image depicting the feet of a person who had 
several toes amputated due to tissue damage resulting from peripheral vascular 
disease . . .” also known as peripheral arterial disease.82  This depiction of the risks 
of peripheral vascular disease is fundamentally misleading; the prevalence of 
peripheral vascular disease in patients who have no symptoms at all is high, ranging 
from 20 to over 60 percent of patients.83  Indeed, the “natural history of lower 
extremity outcomes in people with [peripheral arterial disease] has been described 
as ‘benign.’  This is in part because only a small proportion of patients” require 
amputation.84  Over a five year period, only one or two percent of patients with 
peripheral vascular disease will either develop critical limb ischemia or require 
amputation.85   

                                                 
78  84 Fed. Reg. at 42,776. 
79  See id. (“[A]t least 20 percent of all men have some degree of erectile dysfunction.  Among men between the 
ages of 40 and 70 years, approximately 50 percent have some degree of erectile dysfunction.” (citations omitted)). 
80  Id. 
81  Naomi M. Gades, et al., Association Between Smoking and Erectile Dysfunction: A Population Based Study, 
161 AM. J. OF EPIDEMIOLOGY 346, 348 (Feb. 2005), https://academic.oup.com/aje/article/161/4/346/92680.  The 
Agency also cites to a “meta-analysis” of one cohort study and nine-cross sectional studies which found the “summary 
odds ratio of ED for an increase of 10 cigarettes smoked per day was 1.14 (95% confidence interval 1.09 to 1.18), 
with moderate heterogeneity (P = 0.061, I2 = 44.7%). For an increment of 10 years of smoking, the combined odds 
ratios of ED was 1.15 (95% confidence interval 1.10 to 1.19), without substantial heterogeneity (P = 0.522, 
I2 = 0.0%).”  Shiyi Cao, et al. Association of Quantity and Duration of Smoking with Erectile Dysfunction: A Dose-
Response Meta-Analysis.’’ 11 J. OF SEXUAL MED., 2376, 2376-2384 (Oct. 2014), https://doi.org/10.1111/jsm.12641. 
82  84 Fed. Reg. at 42,776. 
83  See Mary McGrae McDermott, Lower Extremity Manifestations of Peripheral Artery Disease: The 
Pathophysiologic and Functional Implications of Leg Ischemia. 116 CIRCULATION RES. 1540, 1540-50 (Apr. 24, 
2015), https://www.ahajournals.org/doi/pdf/10.1161/CIRCRESAHA.114.303517. 
84  Id. at 1545 (citations omitted). 
85  See id. 
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The administrative record indicates that the Agency did not assess consumer 
perception of the absolute or relative risk of peripheral vascular disease among 
smokers.  Similarly, the Graphic Warnings Proposed Rule does not address the 
likelihood that smokers will require amputation, as depicted in the proposed 
warning.  Indeed, this proposed warning is misleading because it depicts a 
condition—peripheral vascular disease characterized by reduced blood flow to 
multiple limbs—that is exceedingly rare among smokers, affecting no more than 
one in 1,000 smokers.86 

 High blood sugar.  The Agency proposes to pair the text “WARNING: Smoking 
causes type 2 diabetes, which raises blood sugar” with a “photorealistic image 
depicting a personal glucometer device being used to measure the blood glucose 
level of a person with type 2 diabetes . . . . The digital display reading of 175 mg/dL 
and a notation on the glucometer indicate a high blood sugar level.”87  Diabetes is 
defined as a fasting blood sugar of greater than or equal to 126 mg/dL.88  A fasting 
blood sugar level of 175 mg/dL is well in excess of this threshold.  Further, as with 
the other warnings, the proposed warning is misleading in that it does not convey 
either the absolute or relative risk of diabetes as a result of smoking.  Indeed, FDA 
acknowledges that the vast majority—87.3 percent—of diabetes related deaths are 
not attributable to smoking at all.89 

 Needle in eye.  FDA proposes to pair the text “WARNING: Smoking causes age-
related macular degeneration, which can lead to blindness” with a photorealistic 
image of a “man [] receiving an injection in his right eye to prevent additional vessel 
growth.”90  The Graphic Warnings Proposed Rule acknowledges that the 
prevalence of any macular degeneration among adults over age 40 years is 
estimated to be 6.5 percent,91 but FDA did not assess whether consumers viewing 
the proposed warning understood the absolute risk of macular degeneration in 
general, or among smokers.  Macular degeneration “is a multifactorial disorder” for 
which genetics, sunlight, diet, cardiovascular factors, and alcohol are also potential 
risk factors.92  Yet FDA failed to conduct consumer perception research to assess 
whether consumers understood the multifactorial nature of macular degeneration 
and, therefore, the relative risk of macular degeneration among smokers. 

Nor is the depiction of treatment of macular degeneration accurate; the needle 
depicted is thicker than one that would actually be used to treat macular 

                                                 
86  Comment of RAI, Exhibit K, Decl. of Robert Wagmeister, M.D. ¶¶ 3-4 [hereinafter “Wagmeister Decl.”]. 
87  84 Fed. Reg. at 42,776. 
88  See AM. DIABETES ASS’N DIAGNOSIS, https://www.diabetes.org/a1c/diagnosis (lasted visited Oct. 15, 2019).  
89  84 Fed. Reg. at 42,777. 
90  Id. 
91  Id. 
92  Richard A. Armstrong and Maryam A. Mousavi, Overview of Risk Factors for Age-Related Macular 
Degeneration (AMD), 10 J. STEM CELLS 171, 171-91 (Jan. 2015). 
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degeneration.93  Further, the needle is not ordinarily inserted in the center of the 
eye, as depicted.94  Accordingly, the proposed warning “may give rise to the false 
impression that the treatment is painful,” which is not the case, and “frighten[] 
patients away from beneficial treatment.”95 

 Large cataract.  The Agency proposes to pair the text “WARNING: Smoking 
causes cataracts, which can lead to blindness” with a photorealistic image of “a 
close-up of the face of a man” whose “right pupil is covered by a large cataract.”96  
FDA failed to include in the proposed warning any information regarding the 
baseline risk of developing cataracts as compared to any marginal risk of 
developing cataracts due to smoking.  This is critical because the baseline risk is 
quite high; “[b]y age 80, approximately half of all Americans have cataracts.”97  
The Agency also failed to address the actual percentage of smokers who will 
become blind as a result of smoking.  The proposed warning misleadingly omits 
this important context.  

Further, the proposed warning depicts a cataract of a size far more severe than the 
typical experience of those with cataracts “because in the [United States] the 
cataract would have been treated surgically long before it got to this stage.”98 
Indeed,  “[t]he vast majority of patients who undergo cataract surgery in the [United 
States] have cataracts that are undetectable by the unaided human eye.”99 

3. The Administrative Record Does Not Demonstrate that the Compelled 
Speech is Reasonably Related to A Substantial Governmental 
Interest, Not Unjustified, or Not Unduly Burdensome 

The Graphic Warnings Proposed Rule is not reasonably related to any “substantial” 
governmental interest.100  Rather, the proposed warnings are unjustified and unduly 
burdensome.101  As acknowledged in the 2011 rule, FDA’s true interest is in reducing cigarette 
consumption.  In R.J. Reynolds, the D.C. Circuit found that the administrative record “lack[ed] 

                                                 
93  Comment of RAI, Exhibit H, Decl. of Jonathan M. Davidorf, M.D., ¶ 5 (identified as ¶ 3) [hereinafter 
“Davidorf Decl.”]. 
94 Id. ¶ 6 (identified as ¶ 3). 
95  Id. ¶ 7 (identified as ¶ 4). 
96  84 Fed. Reg. at 47,777. 
97  Am. Acad. of Ophthalmology, Eye Health Statistics, https://www.aao.org/newsroom/eye-health-statistics 
(last visited Oct. 15, 2019). 
98  Davidorf Decl. ¶ 10 (identified as ¶ 7). 
99  Id. ¶ 11 (identified as ¶ 8). 
100  See CTIA, 928 F.3d at 844. 
101  Among the reasons why the Graphic Warnings Proposed Rule is unduly burdensome is that the number of 
proposed warnings, thirteen, is not compatible with industry’s current label manufacturing process, and would 
potentially require smaller press runs and manual collation, or other disruptive changes. 
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any evidence showing that the graphic warnings [were] likely to reduce smoking rates.”102  That 
flaw has not been addressed in the Graphic Warnings Proposed Rule.  Instead, FDA has put 
forward a new purported “interest in promoting greater public understanding of the negative health 
consequences of smoking.”103 

Yet even if FDA’s true interest indeed were merely to more effectively communicate the 
negative health impacts of smoking, that interest cannot support the Graphic Warnings Proposed 
Rule because the problem that purportedly is to be addressed is not real.  As emphasized in NIFLA, 
compelled disclosures “must remedy a harm that is ‘potentially real not purely hypothetical’ and 
can extend ‘no broader than reasonably necessary.’”104  The public receives information regarding 
the health effects of smoking from “many high-quality sources of information,” including 
government reports such as the Surgeon General’s reports cited in the Graphic Warnings Proposed 
Rule, public health organizations, healthcare professionals, and the media.105  As a consequence, 
available data—including from FDA’s Population Assessment of Tobacco and Health (“PATH”) 
survey—indicate that the public widely understands that cigarette smoking is harmful to health.106  
In short, the harm to be addressed—a supposed lack of public appreciation of the risk of 
cigarettes—is not a real one. 

Nor does the government have any substantial interest in informing consumers about 
“lesser-known” health risks that that can be remedied by the proposed warnings.  First, given the 
public’s widespread awareness that cigarettes are harmful, informing consumers about lesser-
known risks which do not “convey[] meaningful new information of which the public . . . is 
unaware . . . cannot be expected to have any incrementally positive impact on either overall risk 
awareness or behavior.”107  Even then, that interest could be effectuated in a manner that is more 
narrowly tailored than commandeering half of cigarette products’ packaging to display compelled  
warnings.108  Regardless, the Graphic Warnings Proposed Rule is not reasonably related to any 
substantial governmental interest in communicating health risks, because the proposed warnings 
are misleading and have not been demonstrated to effectively communicate actual health risks.109 

B. The Proposed Rule Fails Under Intermediate Scrutiny 

Because Zauderer does not apply to the proposed graphic warnings, they are subject to 
review under the Supreme Court’s standard in Central Hudson.  FDA must show that a “substantial 
interest” is served by the warnings, and that the warnings “directly advance[]” the interest asserted 

                                                 
102  R.J. Reynolds, 696 F.3d at 1220. 
103  84 Fed. Reg. at 42,757. 
104 NIFLA 138 S. Ct. at 2367 (quoting Ibanez, 512 U.S. at 146; In re R.M. J., 455 U.S. 191, 203 (1982)). 
105  Klick Report ¶ 5.3. 
106  See id. ¶¶ 5.15-5.28. 
107  Id. ¶ 5.74. 
108  See Am. Beverage Ass’n, 916 F.3d at 757 (finding regulation requiring warning to occupy at least 20 percent 
of a product’s advertisement “unduly burdensome” when “findings suggest that the . . . goals could be accomplished 
with a smaller warning”). 
109  See supra section I.A.2.b.  
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to a “material degree.”110  Additionally, FDA must show that the warnings are “narrowly tailored” 
to that interest.111  The Graphic Warnings Proposed Rule does not directly advance any substantial 
governmental interest, and cannot survive intermediate scrutiny. 

Under Central Hudson, intermediate scrutiny requires that the government establish a 
“substantial” governmental interest that is “directly” advanced through burdens imposed on 
speech.112  To “directly advance the state interest” under Central Hudson, the government must 
demonstrate that “its restriction will in fact alleviate [the asserted harms] to a material degree.”113  
The government “cannot satisfy” its burden under Central Hudson “by mere speculation or 
conjecture.”114  The Graphic Warnings Proposed Rule does not materially and directly advance a 
substantial governmental interest. 

First, as FDA has previously acknowledged, the Agency’s true intent is to reduce smoking.  
Yet, as was the case with the vacated graphic warnings rule,115 the Graphic Warnings Proposed 
Rule lacks any evidence that the proposed warnings will have the intended effect.  Instead, FDA 
now asserts the proposed warnings will “advance the substantial Government interest in promoting 
greater public understanding of the negative health consequences of [cigarette] smoking,”116 
including “less-known health consequences of smoking.”117  However, these asserted interests are 
not substantial; and in any case, FDA has not shown that the proposed warnings advance these 
interests by conveying accurate information that would inform rather than mislead or confuse 
consumers. 

The problem to be addressed by the Agency’s purported interest—informing consumers of 
the hazards of smoking—is not a real one.  Consumers are already well aware of the hazards of 
smoking.118  FDA’s PATH survey shows that 99.5 percent of individuals believe that cigarette 
smoking is harmful to health (with 91 percent believing that it is very or extremely harmful).119  
For example, a study cited in FDA’s own Graphic Warnings Proposed Rule found that 94.3 percent 

                                                 
110  R.J. Reynolds, 696 F.3d at 1217-18 (citing Fl. Bar v. Went For It, Inc., 515 U.S. 618, 626 (1995); Cent. 
Hudson Gas & Elec. Corp. v. Pub. Serv. Comm'n, 447 U.S. 557, 566 (1980)). 
111  Id. at 1234 (quoting United States v. Philip Morris USA, Inc., 566 F.3d 1095, 1143 (D.C. Cir. 2009). 
112  44 Liquormart, Inc. v. R. I., 517 U.S. 484, 528 (1996) (quoting Corp. v. Public Serv. Comm'n of N. Y., 447 
U.S. 557, 566 (1980)); see also Cal-Almond, Inc. v. U.S. Dep’t of Agric., 14 F.3d 429, 437 (9th Cir. 1993) (quoting 
Cent. Hudson, 447 U.S. at 566). 
113  Edenfield v. Fane, 507 U.S. 761, 770-71 (1993) (quoting Cent. Hudson, 447 U.S. at 564; Zauderer, 471 U.S. 
at 648-49); Rubin v. Coors Brewing Co., 514 U.S. 476, 486-87 (1995) (same). 
114  Italian Colors Rest. v. Becerra, 878 F.3d 1165, 1176 (9th Cir. 2018) (quotation and citation omitted); see 
also NIFLA, 138 S. Ct. at 2377 (reaffirming that the government has the burden of proving that the compelled speech 
mandate “remed[ies] a harm that is ‘potentially real not purely hypothetical,’” and “extend[s] ‘no broader than 
reasonably necessary’”) (quoting Ibanez, 512 U.S. at 146; In re R.M. J., 455 U.S. at 203).   
115  R.J. Reynolds, 696 F.3d at 1219. 
116  84 Fed. Reg. at 42,754, 42,757. 
117  Id. at 42,756. 
118  See Klick Report ¶¶ 5.1-5.28. 
119  See id. ¶ 5.20. 
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of US adult smokers are aware that smoking causes lung cancer.120  Given that Americans are 
already well aware that smoking is hazardous to health, FDA cannot possibly justify the graphic 
warnings in terms of general awareness of such hazards. 

Likewise, to the extent FDA asserts its interest is in effectively communicating information 
regarding specific lesser known risks associated with smoking, FDA cannot establish that, given 
the public’s awareness of the risks of smoking and overwhelming public belief that smoking is 
“very” or “extremely” harmful, that its purported interest in raising awareness of specific lesser 
known risks is substantial.  Even then, the proposed warnings do not (and are not narrowly tailored 
to121) advance such an interest because they are misleading and convey distorted information about 
the absolute and relative risks of these conditions and health outcomes.  In short, compelling 
manufacturers to display misleading information cannot further any governmental interest in 
effectively communicating health risks and therefore cannot survive intermediate scrutiny. 

II. THE PROPOSED RULE VIOLATES THE ADMINISTRATIVE PROCEDURE 
ACT 

The APA requires that FDA engage in reasoned decision-making, and that its “findings 
and conclusions” not be “arbitrary, capricious, an abuse of discretion, or otherwise not in 
accordance with law.”122  Principles of administrative law require that FDA—like any other 
agency—must articulate a “rational connection between the facts found and the choice made.”123  
Thus, FDA is not permitted to regulate on the basis of speculation, conjecture, supposition, or lack 
of affirmative evidence from stakeholders, but must provide affirmative support for its conclusions 
with substantial evidence.124 

                                                 
120  David Hammond, et al., Effectiveness of Cigarette Warning Labels in Informing Smokers About the Risks 
of Smoking: Findings from the International Tobacco Control (ITC) Four Country Survey, 15  TOBACCO CONTROL 
(SUPPL. 3) iii19, iii21 (2006), https://tobaccocontrol.bmj.com/content/tobaccocontrol/15/suppl_3/iii19.full.pdf. 
121  To the extent the Agency’s intent is considered to be the effective communication of risks associated with 
smoking, FDA cannot establish that the Graphic Warnings Proposed Rule is narrowly tailored to advance that interest.  
FDA has obvious less restrictive alternatives to communicate risks regarding smoking, including government speech 
such as FDA’s and CDC’s current anti-smoking campaigns.  See, e.g., U.S. Food & Drug Admin., The Real Cost 
Campaign (Sept. 24, 2019), https://www.fda.gov/tobacco-products/public-health-education/real-cost-campaign; CTR. 
FOR DISEASE CONTROL & PREVENTION, Tips Impact and Results (Feb. 15, 2019), https://www.cdc.gov/tobacco/
campaign/tips/about/impact/campaign-impact-results.html. As explained in NIFLA, a governmental “public-
information campaign” is an “obvious[]” alternative to compelled speech.  NIFLA, 138 S. Ct. at 2376 (government 
“could inform low-income women about its services ‘without burdening a speaker with unwanted speech . . . . most 
obviously through [its own] public-information campaign”) (citation omitted)); see also Sorrell v. IMS Health, 564 
U.S. 552, 578 (2011) (“The State can express [its] view through its own speech.”); Evergreen Ass’n v. City of N.Y., 
740 F.3d 233, 250-51 (2d Cir. 2014).  
122  5 U.S.C. § 706(2)(A). 
123  Motor Vehicle Mfrs. Ass’n of United States, Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 (1983) 
(citation omitted). 
124  See Ariz. Pub. Serv. Co. v. United States, 742 F.2d 644, 649 n.2 (D.C. Cir. 1984) (stating that the agency 
“must do more than merely speculate” and that “mere conjecture and abstract theorizing offered in a vacuum are 
inadequate to satisfy [the reviewing court] that the agency has engaged in reasoned decisionmaking” and substantial 
evidence requirement imposes an “affirmative obligation to present sufficient evidence to provide a ‘basis for informed 
judgment’” (emphasis added)). See also, e.g., Detroit Typographical Union No. 18 v. NLRB, 216 F.3d 109, 121 (D.C. 
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As in the previous graphics warnings rule,125 FDA has no evidence to support the 
hypothesis that the proposed warnings would “decrease smoking initiation and increase smoking 
cessation.”126  Since then, FDA has not developed new consumer perception and actual use data 
to support its initiation reduction and cessation hypothesis.  Instead, FDA has omitted all reference 
to its prior hypothesis from the Graphic Warnings Proposed Rule—perhaps because the Agency’s 
prior estimates of smoking reduction were “in general not statistically distinguishable from zero; . 
. . [maintaining] the possibility that the [2011] rule will not change the U.S. smoking rate.”127  Such 
actual use data are critical, in light of highly relevant data on the effectiveness of graphic warning 
labels, which among other things, include: 

 Data from countries that have adopted graphic warning labels laws, which, among 
other things, show that more shocking images may be less effective at reducing the 
incidence of smoking than less shocking images;128 

 Data regarding psychological research, which indicates that gruesome images can 
be seen as exaggerating the risk of smoking and hence be discredited or ignored;129 

 Data regarding the effectiveness of fear-based messages containing negative self-
implications, which show that such messages can be ignored or perceived in a 
defensive manner;130 and 

                                                 
Cir. 2000) (“pure conjecture” is not substantial evidence); Ctr. for Auto Safety v. Fed. Highway Admin., 956 F.2d 309, 
314 (D.C. Cir. 1992) (“An agency action is arbitrary and capricious if it rests upon a factual premise that is unsupported 
by substantial evidence.”) (quoting Ass’on of Data Processing Serv. Orgs. v. Bd. of Governors of Fed. Res. Sys., 745 
F.2d 677, 683-84 (D.C. Cir. 1984)); Indus. Union Dep’t, AFL-CIO v. Am. Petroleum Inst., 448 U.S. 607, 634 (1980) 
(OSHA’s new standard for the permissible exposure limit on airborne concentrations of benzene was not supported 
by substantial evidence where the agency’s rationale for lowering the permissible exposure limit was based not on 
any scientific or clinical finding, but rather on a “series of assumptions indicating that some leukemias might result 
from exposure.”). 
125  In R.J. Reynolds, the D.C. Circuit found that FDA lacked even a “shred of evidence” in support of that 
hypothesis.  R.J. Reynolds, 696 F.3d at 1219. 
126  76 Fed. Reg. at 36,719. 
127  Id. at 36,766. 
128  See, e.g., EUR. COMM’N, EUROBAROMETER QUALITATIVE STUDY: TOBACCO PACKAGING HEALTH WARNING 
LABELS: AGGREGATE REPORT (Mar. 2012), https://ec.europa.eu/health/sites/health/files/tobacco/docs/eurobaro_
tobaccowarninglabels_ql_5818_en.pdf.  
129  See, e.g., Caroline L. Miller, et al., Impact of the Australian Quitline of New Graphic Cigarette Pack 
Warnings Including the Quitline Number, 18 TOBACCO CONTROL 235, 235-237 (2009), https://tobaccocontrol.bmj.
com/content/tobaccocontrol/18/3/235.full.pdf. 
130  See, e.g., Jochim Hansen, et al., When the Death Makes You Smoke: A Terror Management Perspective on 
the Effectiveness of Cigarette On-Pack Warnings, 46 J. EXPERIMENTAL PSYCH. 226, 226-28 (2009).  See also, e.g., 
Klick Report ¶¶ 5.78-5.84 (“Efficacy of Fear and Disgust-Based Warnings”). 
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 Research regarding whether shocking graphic health warnings are likely to create 
reactionary behavior in a substantial portion of the target population (e.g., 
minors).131 

FDA has failed to take a science-based approach, and has not developed record evidence 
which supports the choice made.  Rather, the Graphic Warnings Proposed Rule constitutes 
regulation on the basis of speculation, conjecture, or supposition—based on either (1) a 
hypothetical reduction in smoking not supported by the record; or (2) a hypothetical problem, lack 
of consumer awareness of the harms of smoking.  In either case, the administrative record does 
not support the Graphic Warnings Proposed Rule. 

Separately, the Graphic Warnings Proposed Rule violates the APA in other respects, 
including failure to provide a meaningful opportunity to comment—perhaps in order to comply 
with the requirement that the Agency finalize a rule by a date certain (irrespective of any comments 
to this Graphic Warnings Proposed Rule)132—and failure to conduct the required cost-benefit 
analysis, among others.  The APA requires that the Agency “provide the public with a meaningful 
opportunity to comment” on proposed regulations.133  Yet FDA has not provided study reports or 
underlying data for those studies which purportedly serve as the basis for the proposed rule, 
information necessary for stakeholders to have a meaningful opportunity to comment. 

* * * * * 

We thank you for the consideration of our comments.  We support efforts to provide 
consumers with factual and not misleading information about the health risks of smoking, 
including appropriate warnings.  As FDA proceeds in this matter, we believe that it is incumbent 
on FDA to consider the dictates of the First Amendment and principles of administrative law. 

       Respectfully submitted, 

 
 Rob Wilkey 
 Executive Vice President 
 General Counsel 
 ITG Brands, LLC 

                                                 
131  Numerous studies have shown that youth smokers tend to display high levels of risk taking and 
rebelliousness—characteristics which may predispose them to resist warning labels.  See, e.g., J. Hansen et al., When 
the Death Makes You Smoke: A Terror Management Perspective on the Effectiveness of Cigarette On-Pack Warnings, 
J. Experimental Psych., 46:226-28 (2009). 
132  See Memorandum and Order at 5, Am. Acad. of Pediatrics v. FDA, No. 1:16-cv-11985-IT, 2019 U.S. Dist. 
LEXIS 34946 (D. Mass. Mar. 5, 2019). 
133  Hall v. EPA, 273 F.3d 1146, 1162-63 (9th Cir. 2001) (citation and quotations omitted). 
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Liggett Group LLC      100 Maple Lane      Mebane, NC 27302      Tel 919-304-7700 
 

 
 
John R. Long Tel   919-990-3516 
Vice President & General Counsel Fax   919-990-3505 

jlong@lvbrands.com 
 

October 15, 2019 
 
 
VIA ELECTRONIC SUBMISSION 
 
Food and Drug Administration 
Division of Dockets Management (HFA-305) 
5630 Fishers Lane, Room 1061 
Rockville, MD 20852 
 

Re:  Tobacco Products; Required Warnings for Cigarette Packages and 
Advertisements – Docket No. FDA-2019-N-3065 

 
Dear Sir or Madam: 

 
Liggett Group LLC (“Liggett”) respectfully submits these comments in response to the proposed 
rule issued by the Food and Drug Administration (“FDA” or “agency”) on August 15, 2019, 
titled Tobacco Products; Required Warnings for Cigarette Packages and Advertisements 
(“Proposed Rule”).1   
 
As explained herein, Liggett believes FDA’s Proposed Rule, if finalized without significant 
modifications, would violate both the First Amendment and the Administrative Procedure Act 
(“APA”).  We believe the Proposed Rule would fail First Amendment scrutiny for a number of 
reasons, including the absence of a sufficient governmental rationale for requiring manufacturers 
to include controversial graphic images on large portions of cigarette packs, cartons, and 
advertisements.  FDA obviously shares the same concern: the agency acknowledges, in Section 
XI of the Proposed Rule (“Severability and Other Considerations”), the significant possibility 
that the rule would be found to violate the First Amendment.2 
 
Liggett also believes the Proposed Rule would violate the APA.  Among other things, the agency 
has refused to disseminate publicly information it purportedly relied on in issuing the proposal 
and has thus denied stakeholders the opportunity to submit meaningful comments.3  In addition, 

                                                        
1 84 Fed. Reg. 42754 (Aug. 16, 2019). 
2 Id. at 42785. 
3 See infra note 22.   
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the “random and equal” distribution requirement for thirteen warnings is arbitrary and capricious 
because compliance would be virtually impossible from a printing perspective, particularly 
within the compliance deadline of fifteen months afforded by the Family Smoking Prevention 
and Tobacco Control Act (“Tobacco Control Act” or “TCA”).   
 
In the Proposed Rule and accompanying FDA Regulatory Impact Analysis, FDA exhibits a 
fundamental misunderstanding of the cigarette pack and carton printing process and relies on 
incorrect assumptions concerning logistics and cost.4  Accordingly, even if the proposal were to 
survive First Amendment challenges, in order to survive APA scrutiny we believe FDA would 
be obligated to: (1) reduce the number of warnings (i.e. to fewer than thirteen) in order to permit 
simultaneous printing at rotogravure (or “gravure”) printing facilities; and (2) provide greater 
flexibility for industry to comply with the “random and equal” display requirement.  
 
Liggett also believes FDA’s severability proposal in Section XI of the Proposed Rule is factually 
inaccurate and, if implemented, would violate the APA by denying stakeholders a meaningful 
opportunity to engage in the rulemaking process. 
   
Accordingly, Liggett urges FDA to modify the Proposed Rule consistent with the comments 
below.   
 

I. The Proposed Rule Would Violate the First Amendment.  
 
The rule would violate the First Amendment in two critical ways.  It would compel 
manufacturers to convey the government’s messages and viewpoints with controversial graphic 
images.5  It would also unconstitutionally restrict manufacturers’ speech by appropriating large 
portions of product packaging and advertising space, thereby significantly limiting the amount, 
prominence, and nature of the speech manufacturers can themselves convey on their own labels 
and advertisements. 
 
Liggett believes the compelled speech included in the Proposed Rule is subject to strict scrutiny.  
Liggett recognizes that the D.C. Circuit, in R.J. Reynolds Tobacco Co. v. FDA,6 applied the 
standard of review set out in Central Hudson Gas & Electric Corp. v. Public Service 
Commission7 to assess FDA’s 2011 final rule establishing graphic warning requirements.8  

                                                        
4 FDA Office of Econ. and Analysis, Preliminary Regulatory Impact Analysis: Tobacco Products; Required 
Warnings for Cigarette Packages and Advertisements (Aug. 2019), https://www.regulations.gov/document?D=FDA-
2019-N-3065-0222. 
5 Liggett is not opposed to including certain textual warnings on cigarette labels as long as the content and 
prominence of the warnings do not violate the First Amendment.  For example, Liggett has voluntarily included a 
textual warning about the addictive nature of smoking on its packages since 1997.   
6 696 F.3d 1205 (D.C. Cir. 2012). 
7 447 U.S. 557 (1980). 
8 The D.C. Circuit concluded that FDA’s 2011 final rule establishing graphic warning requirements violated the 
First Amendment because “FDA failed to present any data—much less the substantial evidence required under the 
APA—showing that enacting their proposed graphic warnings will accomplish the agency’s stated objective of 
reducing smoking rates.”  R.J. Reynolds, 696 F.3d at 1222.  
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Central Hudson, however, ordinarily applies to restrictions on commercial speech and therefore 
does not provide the correct framework for analyzing the type of compelled speech contained in 
the Proposed Rule.9  And even if Central Hudson applied, the rule would fail for the same 
reasons the prior version of the rule was found to be unconstitutional, in violation of the First 
Amendment, by the D.C. Circuit in 2011.10 
 
The rule also does not qualify for the narrow exception to strict scrutiny established by Zauderer 
v. Office of Disciplinary Counsel, because the compelled warnings are intended to evoke an 
emotional response and are not “purely factual and uncontroversial.”11  In R.J. Reynolds, the 
D.C. Circuit held that the 2011 graphic warning rule did not qualify for Zauderer scrutiny, 
reasoning that “while none of these images are patently false, they certainly do not impart purely 
factual, accurate, or uncontroversial information to consumers.”12  The very same features 
remove the new Proposed Rule from Zauderer scrutiny: (1) the images “are not meant to be 
interpreted literally, but rather to symbolize the textual warning statements”; (2) “many of the 
images chosen by FDA could be misinterpreted by consumers”; and (3) “the graphic warnings 
are not ‘purely’ factual because . . . they are primarily intended to evoke an emotional response 
or, at most, shock the viewer into retaining the information in the text warning.”13  The images 
included in the Proposed Rule, such as those of amputated toes, a needle in an eye, bloody urine, 
and a neck tumor, are at minimum controversial and are certainly intended to shock the viewer.14  
                                                        
9 The Supreme Court, in Nat’l Inst. of Family and Life Advocates v. Becerra (“NIFLA”), 138 S.Ct. 2361 (2018), 
reaffirmed this understanding of Central Hudson and recognized that compelled speech, with few exceptions, is 
generally subject to strict scrutiny as a content-based regulation of speech.  The NIFLA court did not need to resolve 
the question whether the compelled speech at issue was excepted from strict scrutiny because the state’s requirement 
that certain facilities disseminate specific notices about state-provided services could not “survive even intermediate 
scrutiny.”  Id. at 2366-67. 
10 R.J. Reynolds, 696 F.3d at 1222.  
11 471 U.S. 626, 651 (1985).  In Zauderer, the Supreme Court upheld a rule requiring lawyers who advertised their 
services on a contingency-fee basis to disclose that clients might be required to pay some fees and costs, noting that 
the disclosure requirement governed only “commercial advertising” and required the disclosure of “purely factual 
and uncontroversial information.”  Id. 
12 R.J. Reynolds, 696 F.3d at 1217.  The D.C. Circuit’s application of Zauderer in Am. Meat Inst. v. USDA, 770 F.3d 
18 (D.C. Cir. 2014), does not alter this conclusion.  In American Meat, the Court held that the government could 
compel country-of-origin labeling for certain commodities.  The case at hand is clearly distinguishable.  The country 
of origin for a good is purely factual and uncontroversial.  Not so for graphic images that are intended to elicit an 
emotional response, relay far more than factual information, and intrude upon a significant portion of commercially 
available label space. 
13 R.J. Reynolds, 696 F.3d at 1216.  For example, in comments to the Proposed Rule, the American Optometric 
Association urged FDA to revise its image related to age-related macular degeneration because of concerns that “the 
current image of a man receiving an eye injection will unintentionally create fear and distance between patients and 
necessary medical interventions and/or treatment.”  American Optometric Association, Comment Letter on 
Proposed Rule to Require Warnings for Cigarette Packages and Advertisements (Oct. 15, 2019), 
https://www.regulations.gov/document?D=FDA-2019-N-3065-0364. 
14 Notably, the graphic accompanying the warning regarding fetal growth during pregnancy depicts an infant on a 
scale weighing four pounds.  This weight is an extreme statistical outlier and not “purely factual and 
uncontroversial.”  According to the World Health Organization, only 1% of girls weigh less than 5.04 pounds at 
birth and only 1% of boys weigh less than 5.06 pounds at birth. WHO, Weight-for-age GIRLS, 
https://www.who.int/childgrowth/standards/WFA_girls_0_13_percentiles.pdf?ua=1; WHO, Weight-for-age BOYS, 
https://www.who.int/childgrowth/standards/WFA_boys_0_5_percentiles.pdf?ua=1. 
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Regardless, the court’s decision would be the same under any standard of review, as the rule 
would fail any level of scrutiny.  Even if a court were to apply Zauderer, we believe the 
Proposed Rule would not be upheld.  The Supreme Court has held that to survive Zauderer 
scrutiny, the government has the burden to prove that compelled disclosures are “neither 
unjustified nor unduly burdensome.”15  The Proposed Rule fails on both accounts.16 
 
FDA has not provided sufficient justification for the content and prominence of the graphic 
images.  In R.J. Reynolds, the D.C. Circuit concluded that FDA had “not provided a shred of 
evidence—much less the ‘substantial evidence’ required by the APA—showing that the graphic 
warnings will ‘directly advance’ its interest in reducing the number of Americans who smoke.”17  
Despite having seven years since this decision to develop such evidence, FDA has yet again 
failed to establish that the graphic images would reduce the number of smokers and benefit 
public health.18  
 
Instead, FDA now attempts to sidestep its obligation to show that the graphic images would 
reduce smoking and benefit public health by recharacterizing its “government interest” as merely 
“promoting greater public understanding of the negative health consequences of smoking.”19  
Promoting greater public understanding of health consequences is not a sufficient interest on its 
own, nor is it consistent with the overarching purpose of the Tobacco Act to “address . . . the use 
of tobacco by young people and dependence on tobacco” and “promote cessation to reduce 
disease risk and the social costs associated with tobacco-related diseases.”20  And considering 
that warnings are already required on all cigarette packages and advertisements, the marginal 
value of the additional proposed warnings is insufficient to justify burdening protected speech.  
In addition, FDA has failed to explore whether the same goal can be achieved by other less 
restrictive, less burdensome actions, such as simply requiring the nine statutory textual warnings 
without graphic images.  An FDA information campaign may also serve FDA’s purported 
interest in “promoting greater public understanding of health consequences” in a far less 
intrusive manner.   

 

                                                        
15 NIFLA v. Becerra, 138 S.Ct. 2361, 2377 (2018).  As noted above, in NIFLA the Supreme Court held that the 
challenged notices would fail even Zauderer scrutiny and therefore did not have to resolve which standard should 
apply. Id. See supra note 8; see also Zauderer, 471 U.S. at 651 (“We recognize that unjustified or unduly 
burdensome disclosure requirements might offend the First Amendment by chilling protected commercial speech.”). 
16 Earlier this year, the Ninth Circuit struck down even less intrusive compelled health warnings for certain sugary 
beverages, concluding that the government-compelled disclosures impose an “undue burden” on industry and 
“offend Plaintiffs’ First Amendment rights by chilling protected speech.”  Am. Beverage Ass’n v. City and Cty. of 
S.F., 916 F.3d 749, 757 (9th Cir. 2019). 
17 696 F.3d at 1219. 
18 In fact, since the enactment of the Comprehensive Smoking Education Act of 1984, all cigarette packs, cartons, 
and advertisements have been required to contain one of four Surgeon General warnings.  Yet in seven years, FDA 
has not established a sufficient “additive effect” associated with the proposed graphic warnings to justify their use 
and prominence.  
19 Required Warnings for Cigarette Packages and Advertisements, 84 Fed. Reg. 42,754, 42,757 (Aug. 16, 2019). 
20 TCA § 3(2), (9).  

Case 6:20-cv-00176   Document 1-8   Filed 04/03/20   Page 5 of 13 PageID #:  897



5 
 

Even if FDA had presented sufficient justification for the content of the graphic images, the 
Proposed Rule still unduly burdens protected speech.  The proposed prominence requirements—
in which the warnings would take up 50% of the front and rear panels of packs and cartons and 
20% of advertisements—are extraordinarily and unduly restrictive because FDA has not 
explained why a less prominent warning would fail to achieve the government’s goal.  The 
Proposed Rule would also require companies to reduce the number of colors on certain packs 
and cartons because of the need to reserve four of the nine available color stations in the printing 
press for the CMYK (“Cyan Magenta Yellow Black”) requirements of the graphic warnings (for 
a more detailed explanation of the printing process, see Section II.A. below).21    
 
For the reasons above, the Proposed Rule would not satisfy any level of First Amendment 
scrutiny.   
 
II. The Proposed Warning Rotation Requirements for Cigarette Packs and Cartons 

Are Arbitrary and Capricious and Violate the APA Due to Industry-Wide Printing 
Limitations. 

 
Even if the rule could survive First Amendment scrutiny, it would nonetheless violate the APA 
because it is virtually impossible for manufacturers to comply, particularly in the time allotted.22  
It is clear that FDA based its Proposed Rule on a fundamental misunderstanding of the processes 
used to print the vast majority of cigarette packaging in the United States and the significant and 
unnecessary burdens the rule would place on industry.  In these comments, we provide an 
overview of the cigarette packaging printing process (based upon our discussions with a leading 
cigarette packaging printing company) and explain why requiring the random and equal 
distribution of thirteen warnings is infeasible. 
 

A. Background on the Cigarette Pack and Carton Printing Process 
 
It is our understanding that two printing companies handle the vast majority of cigarette package 
printing.  These two companies have large printing plants that use two different types of printing 
for cigarette packs and cartons: gravure and offset.   
 
The gravure process uses engraved cylinders whereas the offset process uses printing plates.  
FDA’s Cost Labeling Model states that gravure “is the least commonly used printing method.”23 

                                                        
21 In addition, the onerous “random and equal” display requirements may require manufacturers to use offset 
printing instead of gravure, thus restricting speech by forcing manufacturers to use a printing process that often 
results in reduced image quality and limitations on the use of certain colors.     
22 Importantly, stakeholders are unable to fully evaluate FDA’s proposal, as FDA has failed to provide all of the 
underlying scientific evidence cited in the Proposed Rule.  Altria Client Services LLC requested an extension to the 
comment deadline to give FDA time to provide the critical materials and to provide stakeholders with adequate 
opportunity to review and comment.  Altria Client Services LLC, Request for Extension of Public Comment Period 
for Proposed Rule to Require Warnings for Cigarette Packages and Advertisements (Sept. 5, 2019), 
https://www.regulations.gov/document?D=FDA-2019-N-3065-0333.  To our knowledge, FDA has still not added 
the requested information to the public docket. 
23 RTI International, 2014 FDA Labeling Cost Model 2-3 (Aug. 2015), 
https://www.regulations.gov/document?D=FDA-2019-N-3065-0270. 
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This is simply wrong for cigarette package printing.  To our knowledge, gravure is by far the 
most common printing method for cigarette packs and cartons due to its superior speed and 
quality.  FDA’s misunderstanding of this fundamentally important fact―that gravure is by far 
the most common printing method in the cigarette industry by a large margin, not the “least 
common”―fatally undermines the entire basis for its proposed thirteen warnings.   
 
The gravure process ensures that packaging materials for high-volume brand styles can be 
printed in an expedient manner with the desired color consistency and sharpness.  The offset 
printing method is only an option for low-volume brand styles due to capacity limitations and 
time-consuming extra steps during the printing process.  Using offset printing for all cigarette 
packaging—or even a large percentage of cigarette packaging—would not be commercially 
feasible due to the slow offset printing process. To our knowledge, the use of offset printing 
would not permit companies to comply with the rule within the proposed compliance period.   
 
Accordingly, in order to be commercially viable and comply with the rule in an efficient manner, 
manufacturers would need to continue using gravure printing for the vast majority of brand 
styles, as they have been doing for decades.  For this reason, the remainder of these comments 
will assume the use of gravure printing to comply with the rule. 
 
To our knowledge, the gravure printing presses used by most of the tobacco industry use one of 
three different cylinder sizes.  Each press is built to fit a single cylinder size and, because the 
large presses and printing plants have been specifically built for these three cylinder sizes, to our 
knowledge adding different cylinder sizes would be cost prohibitive as it would likely involve 
redesigning and building new large gravure presses. 
 
Carton and pack images are engraved in rows and columns on cylinders that can fit a fixed 
number of images.  The cylinders are permanently engraved with the print design, so each brand 
style has its own unique set of cylinders.  Liggett’s current engraver is able to engrave 
approximately fifty cylinders per week.  The printing companies store cylinders for the 
companies and insert the cylinders into the presses as needed for each print run.  Each of the 
gravure presses has ten cylinder “stations” that print a single color (the tenth station is always 
saved for the final “varnish” coating).  Depending on the number of colors needed for the packs 
or cartons of a particular brand style, all ten stations may be used for a single print run—and 
therefore ten cylinders per style may be needed.  It may take several hours to change cylinders 
for each print run of a single brand style based on the number of cylinders used. 
 

B. The Impossibility of Achieving Random and Equal Distribution of Thirteen 
Warnings 

 
Due to the existing infrastructure at the printing plants, simultaneous printing of warnings would 
be necessary to have any chance at achieving “random and equal” distribution.  As printed packs 
and cartons exit the printing press, they are collated and packed in order of printing on pallets 
(pallets may contain up to 192,000 pack labels or 36,000 carton labels).  The pallets are then sent 
to the cigarette manufacturing facilities, where pack and carton labels are loaded from the pallets 
into the cigarette packing equipment.  The cigarettes are packaged first into packs, then into 
cartons, and finally into cardboard shipping cases.  Packs and cartons are therefore distributed in 
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the same order that they are printed and placed on the pallet.  If the warnings are not randomly 
and equally distributed throughout the pallet, they will not be randomly and equally 
manufactured and distributed.  It is our understanding that printing companies do not have 
machinery capable of collating in a different order, so all warnings should be printed equally and 
simultaneously to achieve random and equal distribution.24 
 
The problem is that it is mathematically impossible to print thirteen warnings simultaneously on 
existing gravure cylinders. As explained above, gravure printing presses are compatible with 
specific cylinder sizes, and the cylinders can fit a fixed number of pack and carton images in 
rows and columns.  It is not possible to arrange the prime number thirteen in rows and columns 
on any existing cylinder.25  
 
If warnings were to be printed one at a time (i.e. cylinders would be engraved with packs or 
cartons carrying a single warning), it would be impossible to randomly and equally distribute 
these warnings due to the collating and distribution process as addressed above.  The problem 
would be compounded for small-volume brand styles, as some exhaust only a single pallet of 
packs or cartons over several years.  In order to have all thirteen warnings represented on a single 
pallet, very small print runs would be needed requiring many costly and time-consuming 
cylinder changes.  In addition, many more cylinders would need to be engraved for each brand 
style compared to the number of cylinders needed for simultaneous printing of the warnings.  
 

C. Alternative Proposal: Require Nine Warnings Consistent with the TCA 
 
A rule requiring nine warnings would be more feasible for manufacturers, as nine is not a prime 
number and can be arranged in rows and columns on cylinders.26  This would allow 
manufacturers to comply more easily with the random and equal distribution requirement.  In 
addition, the number is consistent with congressional intent, as Congress authorized only nine 
warnings in section 201 of the Tobacco Control Act.   
 

D. The Need for Flexibility in Applying the “Random and Equal” Distribution 
Requirement 

 
FDA must provide greater flexibility for its “random and equal” distribution requirement—
particularly if the final rule mandates thirteen warnings.  Even if FDA were to require nine 
warnings, flexibility would be needed due to printing method variation across the industry.  The 

                                                        
24 In the preamble to the Proposed Rule, FDA acknowledged that the number of warnings is relevant to the issue of 
rotation and should be taken into consideration, stating that “[i]n determining the appropriate approach, relevant 
circumstances could include whether there were a sufficient number of warnings to be randomly and equally 
displayed and distributed on packages and quarterly rotated in advertisements as required by statute.” Required 
Warnings for Cigarette Packages and Advertisements, 84 Fed. Reg. 42754, 42785 (Aug. 16, 2019). 
25 To print thirteen warnings, manufacturers would need to stagger the warnings across multiple cylinders.  As a 
result, some warnings would be overrepresented or underrepresented compared to other warnings, defeating the 
purpose of the random and equal distribution requirement.   
26 Although suboptimal, another option would be twelve warnings.  Twelve is not a prime number and could be 
divided across cylinders.  Random and equal distribution of cartons, however, would still be virtually impossible as 
cartons could not be printed simultaneously on existing cylinders. 
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text of the Tobacco Control Act indicates that Congress intended for FDA to be reasonable when 
applying the rotation requirement, stating that warnings must be “randomly displayed in each 12-
month period, in as equal a number of times as is possible . . .”27 
 
First, FDA should allow for a rotation period of greater than one year.  Three years may be a 
reasonable amount of time and is consistent with the Proposed Rule’s rotation period for 
warnings on advertisements.28  Lengthening the rotation period is particularly important for 
small-volume brands or brand styles that require very few pallets of packs or cartons over the 
course of year.  Small-volume products will take time to exhaust all printed materials from even 
the smallest commercially reasonable printing order.29  If warnings are unevenly distributed 
throughout a pallet, a longer rotation period would be necessary to distribute all thirteen 
warnings.   
 
Second, FDA should allow for some deviation in “equal” distribution, as the number of each 
warning may not be exactly equal across all cartons and packs.  The deviation allowance should 
be at least as large as the FTC range of 4% previously proposed by FDA in 2011 draft guidance 
as a “good rule-of-thumb”—and likely much larger to accommodate the individual 
circumstances of manufacturers.30  

 
III. FDA Should Use Enforcement Discretion to Allow Companies Greater than Fifteen 

Months to Come Into Compliance. 
 
Regardless of the number of required warnings, it will take longer than fifteen months for 
manufacturers to engrave thousands of cylinders, draft rotation plans, print packs and cartons, 
and otherwise prepare for compliance.  Simply engraving enough new cylinders to comply with 
the requirements for all brands and brand styles will take longer than fifteen months.  For this 
reason, FDA should use its enforcement discretion to allow companies greater than fifteen 
months to come into compliance.  FDA is obligated to determine the length of time it will take 
manufacturers to engrave cylinders and print labels and to provide a sufficient amount of time 
for industry to comply with the new rule.  
 
The time needed to prepare for compliance will depend on the provisions of the final rule. 
Manufacturers will need to have multiple new cylinders engraved for each brand style, as up to 
ten cylinders are used for each style in the gravure process.  The final number of cylinders would 
                                                        
27 Federal Cigarette Labeling and Advertising Act § 4(c)(1) (as amended by section 201 of the TCA) (emphasis 
added). 
28 The current proposed rotation period for advertisements is 3.25 years, as thirteen warnings must be rotated on a 
quarterly basis.  
29 Note that because each carton holds ten cigarette packs, it takes considerably longer to exhaust a pallet of cartons 
compared to a pallet of cigarette packs, compounding the problem for cartons. 
30 “The FTC previously defined as ‘equal number of times as possible’ as permitting deviations of 4 percent or less 
in a 12-month period and FDA considers that to be a good rule-of-thumb (see 16 CFR 307.11, which as part of 16 
CFR part 307 was rescinded by FTC on September 28, 2010 (75 FR 59609) because of the transfer of jurisdiction to 
FDA).” FDA, Draft Guidance for Industry: Submission of Warning Plans for Cigarettes and Smokeless Tobacco 
Products 12 (Sept. 2011), https://www.fda.gov/regulatory-information/search-fda-guidance-documents/submission-
warning-plans-cigarettes-and-smokeless-tobacco-products. 
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differ depending on the number of required warnings, but many more cylinders would be 
necessary for thirteen warnings than for nine for the reasons addressed above in section II.B.  
Manufacturers will not be able to use existing engraved cylinders as the pack and carton designs 
must change to accommodate the new warnings.  Accordingly, many thousands of new cylinders 
would need to be engraved across the industry and, because to our knowledge only two 
companies currently have the necessary experience for engraving cylinders for the tobacco 
industry, there is no way to complete all new cylinders in fifteen months.31   
 
Manufacturers will also be competing for printing time at the two main printing companies used 
by the industry.  In addition, these companies have non-tobacco customers with continuous 
printing needs. All customers will be competing for limited resources and, to our knowledge, it 
will be impossible for the two printing companies to print all new cigarette cartons and packs in 
fifteen months. 
 
Manufacturers may also need additional time to redesign their labels to use fewer colors.  The 
proposed graphic images require four colors.  Because the ten-cylinder printing press allows for 
the use of only nine colors (with the tenth station always reserved for the final “varnish”), 
manufacturers will be left with only five color stations to print the remainder of the labels.  Many 
existing brands use more than five colors, so the color schemes for all of those brands would 
need to be redesigned to reduce the number of colors to five or fewer to accommodate the new 
warnings. 
 
Finally, it is impossible to get a head start on engraving cylinders, redesigning labels, and 
printing labels, because it is unclear whether the Proposed Rule will survive constitutional 
scrutiny.  In addition, FDA has proposed many different potential permutations in Section XI of 
the Proposed Rule’s preamble addressing severability, creating further confusion and doubt as to 
what will ultimately be required of industry—and when the final compliance deadline will be set.  
Manufacturers are therefore unable to initiate preparations for implementation of a final rule. 
 
IV. FDA’s Cost Calculations and Underlying Assumptions Are Flawed. 
 
FDA based its Regulatory Impact Analysis on a number of false assumptions and failed to 
capture accurately the true cost of the Proposed Rule.32  Among other things, FDA failed to take 
into account: (1) the cost of changing cylinders many times during a single print run in order to 
equally distribute thirteen warnings throughout a single pallet; (2) the labor costs for designing 
and engraving thousands of new cylinders; (3) the cost of redesigning labels to reduce the 
number of colors; and (4) the fact that gravure machines use up to ten cylinders at a time for each 
carton or pack label.   
 

                                                        
31 Even Liggett, a relatively small manufacturer, manufactures approximately 100 different brand styles, which 
would require engraving approximately 1000 new printing cylinders for packs alone. 
32 FDA Office of Econ. and Analysis, Preliminary Regulatory Impact Analysis: Tobacco Products; Required 
Warnings for Cigarette Packages and Advertisements (Aug. 2019), https://www.regulations.gov/document?D=FDA-
2019-N-3065-0222. 
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In addition to miscalculating the actual anticipated costs associated with compliance, these 
inaccurate assumptions illustrate FDA’s fundamental misunderstanding of the printing process 
for cigarette packaging.  FDA, for example, appears to assume that a brand style will require 
only thirteen cylinders, one for each warning.33  In fact, each color requires its own cylinder.   
 
FDA used the same Labeling Cost Model that is used to calculate costs for many other FDA-
regulated products.34  This model fails to consider the unique challenges associated with the 
tobacco industry and with this Proposed Rule.  For example, the model does not account for 
costs associated with the extraordinary efforts that would be required to print a prime number of 
warnings randomly and equally.  And as addressed above in Section II.A. of these comments, the 
model assumes that gravure is the least commonly used printing method—which is simply not 
true for the tobacco industry.  The use of this inapplicable model resulted in a flawed cost 
analysis for the Proposed Rule, and these factual misunderstandings and flawed assumptions by 
definition led to an arbitrary and capricious result. 
 

V. FDA Should Clarify the Meaning of “Representative Samples of Packages.” 
 
In the Proposed Rule, FDA states that manufacturers must submit “representative samples of 
packages and advertisements with each of the required warnings” along with their rotation plans.  
Liggett urges FDA to accept digital files (i.e. electronic art), as it already does for biannual 
tobacco product listing submissions.35  This would allow companies to prepare rotation plans 
quickly and without incurring the expense of engraving cylinders and obtaining physical proofs 
for every brand style.  Due to the resource limitations for engraving cylinders and printing labels, 
it would be impossible to meet FDA’s timeline for a rotation plan submission if manufacturers 
must submit physical packages.  In addition, the review of digital files would also allow 
companies to quickly respond to FDA comments or recommended changes without the time and 
expense associated with re-engraving cylinders.  Indeed, for FDA to insist that hundreds or 
thousands of cylinders be engraved in order to print packaging for approval, only to risk having 
the packaging disapproved—and thereby doubling or even tripling the associated costs—would 
necessarily be arbitrary and capricious. 
 
VI. FDA’s Severability Proposal Is Statutorily Indefensible and Violates the APA by 

Denying Stakeholders a Meaningful Opportunity to Comment. 
 
In Section XI of the Proposed Rule, FDA states that “the various requirements established by this 
proposed rule, when finalized, would be considered severable and the individual provisions of 
this rule would be considered workable on their own.”36  As explained below, FDA’s 
severability proposal is statutorily suspect, poses practical implementation challenges, and 
violates the APA by ignoring proper notice-and-comment rulemaking procedure.  
 
                                                        
33 Id. at 27 (“Each UPC would require 13 printing plates, one for each cigarette health warning label.”). 
34 RTI International, 2014 FDA Labeling Cost Model 2-3 (Aug. 2015), 
https://www.regulations.gov/document?D=FDA-2019-N-3065-0270. 
35 Required Warnings for Cigarette Packages and Advertisements, 84 Fed. Reg. 42754, 42783 (Aug. 16, 2019). 
36 Id. at 42785. 
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FDA is obligated to comply with the First Amendment and cannot hide behind severability 
arguments to overcome its inability to issue a lawful, constitutional rule.  Liggett believes a court 
will conclude that any formulation of the rule would violate the First Amendment.  Although 
Section XI contemplates multiple permutations of the Proposed Rule should a court strike down 
certain provisions, FDA has not presented compelling justification for the content and 
prominence of the warnings for each permutation.  For example, if FDA were to attempt to move 
forward with a rule mandating prominent textual warnings without accompanying graphic 
images, it must provide a justification for these warnings—yet FDA has not offered any evidence 
that textual warnings alone would accomplish a public health goal (i.e. fewer smokers) such that 
the restrictions on protected speech would be  justified.37   
 
In addition, FDA’s purported rationale for severability is unpersuasive.  Citing section 5 of the 
Tobacco Control Act, FDA argues that “if any provision of a regulation issued under the Act is 
held to be invalid, the remainder of the regulation ‘shall not be affected and shall continue to be 
enforced to the fullest extent possible.’”38  In fact, section 5 does not mandate severability in 
situations like this, where provisions within a single rulemaking would be severed.   
 
It will instead be up to a court to decide whether individual parts of the rule can stand alone.  As 
established by D.C. Circuit precedent, the court will grapple with the implications of severing 
certain provisions, depending on which of the rule’s permutations FDA ultimately attempts to 
adopt.39  The regulation, however, is not easily severable: the regulation works as a complex and 
integrated whole, and severing pieces would impact the ability of the remaining provisions to 
function.40  Moreover, a court is unlikely to credit agency arguments that a new rule would cause 
expense and delay.41 
 
The severability proposal also violates the APA by denying stakeholders sufficient notice to 
participate in a meaningful notice-and-comment process.  In addition to the actual language of 
the Proposed Rule, FDA identifies a number of other potential outcomes in Section XI in an 
apparent effort to circumvent proper rulemaking procedures should a court invalidate certain 
provisions of the rule.  Although FDA’s strained effort to support alternative final rules based on 
speculative court decisions may be appropriate for an advance notice of proposed rulemaking 
(“ANPR”), this approach is clearly deficient in the context of a proposed rule.   
 

                                                        
37 In fact, for two of the twelve textual warnings, FDA has even failed to show that the warning (absent graphics) 
would result in a statistically significant increase in public understanding: “Tobacco smoke can harm your children” 
and “tobacco smoke causes fatal lung disease in nonsmokers.”  Id. at 42754.   
38 Id. at 42785. 
39 See MD/DC/DE Broadcasters Ass’n v. Fed. Commc’n Comm’n, 253 F.3d 732 (D.C. Cir. 2001). 
40 The multiple permutations proposed by FDA evidence the absence of reasoned decision-making that would be 
necessary to adopt a narrowly tailored rule intended to achieve the government’s purported interest.  There is no 
evidence that FDA has carefully considered whether each option, including interim options described in Section XI 
of the Proposed Rule, would fulfill a governmental interest in the least burdensome way. 
41 As noted by the D.C. Circuit in MD/DC/DE Broadcasters, in situations where the record does not support 
severability, it would be arbitrary and capricious to finalize a rule without further notice and comment rulemaking.  
Id. at 736. 
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1 For the purposes of discussion throughout this 
document, FDA uses the terms ‘‘cigarette health 
warnings’’ to refer to the required warnings and 
‘‘textual warning statements’’ to refer to the textual 
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I. Executive Summary 

A. Purpose of the Final Rule 

The final rule establishes new 
required warnings for cigarette packages 
and advertisements. These new cigarette 
health warnings consist of textual 
warning statements accompanied by 
color graphics depicting the negative 

health consequences of cigarette 
smoking.1 

Cigarette smoking remains the leading 
cause of preventable disease and death 
in the United States and is responsible 
for more than 480,000 deaths per year. 
Smoking causes more deaths each year 
than human immunodeficiency virus, 
illegal drug use, alcohol use, motor 
vehicle injuries, and firearm-related 
incidents combined. In issuing the final 
rule, FDA determined that the public 
holds misperceptions about the health 
risks caused by smoking and that textual 
warning statements focused on less- 
known health consequences of smoking 
paired with concordant color graphics 
will promote greater public 
understanding of the risks associated 
with cigarette smoking, especially given 
that the existing Surgeon General’s 
warnings currently used in the United 
States go unnoticed and are effectively 
‘‘invisible.’’ FDA has determined that 
the required new cigarette health 
warnings will advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

B. Summary of the Major Provisions of 
the Final Rule 

The final rule establishes new 
required warnings to appear on cigarette 
packages and in cigarette 
advertisements. The rule implements a 
provision of the Tobacco Control Act 
that requires FDA to issue regulations 
requiring color graphics depicting the 
negative health consequences of 
smoking to accompany new textual 
warning statements. The Tobacco 
Control Act amends the FCLAA to 
require each cigarette package and 
advertisement to bear one of the new 
required warnings. These new cigarette 
health warnings consist of textual 
warning statements accompanied by 
color graphics, in the form of 
concordant photorealistic images, 
depicting the negative health 
consequences of cigarette smoking. As 
required by section 4 of the FCLAA, the 
new cigarette health warnings must 
appear prominently on packages and in 
advertisements, occupying the top 50 
percent of the area of the front and rear 
panels of cigarette packages and at least 
20 percent of the area at the top of 
cigarette advertisements. 

In addition, as required under the 
FCLAA, the final rule establishes 
marketing requirements that include the 
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2 FDA’s own analyses and calculations are based 
in part on data reported by Nielsen through its RMS 
service for the cigarettes category for the 11-week 
period ending March 23, 2019, for the total United 
States market and Convenience Stores and 
Expanded All Outlets Combined (xAOC) channels. 

Copyright © 2018, The Nielsen Company. The 
conclusions drawn from the Nielsen data are those 
of the FDA and do not reflect the views of Nielsen. 
Nielsen is not responsible for and had no role in 
and was not involved in analyzing and preparing 
the results reported herein. Nielsen RMS data 

consist of weekly purchase and pricing data 
generated from participating retail store point-of- 
sale systems in all U.S. markets. See http://
www.nielsen.com/us/en.html for more information. 

random and equal display and 
distribution of the required warnings for 
cigarette packages and quarterly rotation 
of the required warnings for cigarette 
advertisements. A tobacco product 
manufacturer, distributor, or retailer is 
required to submit a plan for the 
random and equal display and 
distribution of the required warnings on 
packages and the quarterly rotation in 
advertisements for approval by FDA. In 
addition, each tobacco product 
manufacturer that is required to 
randomly and equally display and 
distribute required warnings on 
packaging and quarterly rotate required 
warnings in advertisements, in 
accordance with an FDA-approved plan, 
also must maintain a copy of the FDA- 
approved plan and make the plan 
available for inspection and copying by 
officers and employees of FDA. 

FDA developed the new cigarette 
health warnings included in the final 
rule through a science-based, iterative 
research process. The required warnings 
will promote greater public 
understanding of the negative health 
consequences of cigarette smoking. 

C. Legal Authority 

The final rule is being issued in 
accordance with sections 201 and 202 of 
the Tobacco Control Act (Pub. L. 111– 
31), which amend section 4 of the 
FCLAA (15 U.S.C. 1333). The final rule 
is also being issued based upon FDA’s 
authorities related to misbranded 
tobacco products under sections 903 (21 

U.S.C. 387c); FDA’s authorities related 
to records and reports under section 909 
(21 U.S.C. 387i); and FDA’s rulemaking 
and inspection authorities under 
sections 701 (21 U.S.C. 371), 704 (21 
U.S.C. 374), and 905(g) (21 U.S.C. 
387e(g)) of the Federal Food, Drug, and 
Cosmetic Act (FD&C Act). 

D. Costs and Benefits 
This final rule requires that new 

cigarette health warnings, each 
comprising a textual warning statement 
paired with an accompanying color 
graphic, appear on cigarette packages 
and in cigarette advertisements. The 
final rule further requires that, for 
cigarette packages, these required 
warnings be randomly displayed in each 
12-month period, in as equal a number 
of times as is possible on each brand of 
the product, and be randomly and 
equally distributed throughout the 
United States in accordance with a plan 
approved by the FDA. The final rule 
also requires that, for cigarette 
advertisements, the required warnings 
be rotated quarterly in alternating 
sequences in advertisements for each 
brand of cigarettes in accordance with a 
plan approved by FDA. The final new 
cigarette health warnings will promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking by presenting 
information about the health risks of 
smoking to smokers and nonsmokers in 
a format that helps people better 
understand these consequences. We 

describe economic benefits 
qualitatively. The cost of this final rule 
consists of initial and recurring labeling 
costs associated with changing cigarette 
labels to accommodate the new cigarette 
health warnings, design and operation 
costs associated with the random and 
equal display and distribution of the 
required warnings for cigarette packages 
and quarterly rotations of the required 
warnings for cigarette advertisements, 
advertising-related costs, and costs 
associated with government 
administration and enforcement of the 
rule. We estimate that, at the mean, the 
present value of the costs of this final 
rule is about $1.6 billion using a three 
percent discount rate and roughly $1.2 
billion using a seven percent discount 
rate (2018$). If the information provided 
by the cigarette health warning on each 
cigarette package were valued at about 
$0.01 (for every pack sold annually 
nationwide), then the benefits that 
would be generated by the final rule 
would equal or exceed the estimated 
annual costs. This per-pack estimate 
provides one way to estimate the value 
the public would need to receive from 
the information provided on the 
cigarette health warnings in order to 
break even with the costs of the rule and 
is equivalent to 0.2 percent of the 
average cost of a pack of cigarettes, 
based on a national average cost of $6.27 
per pack.2 

II. Table of Abbreviations/Commonly 
Used Acronyms in This Document 

Abbreviation/acronym What it means 

APA ................................................. Administrative Procedure Act. 
CABG .............................................. Coronary artery bypass grafting. 
CDC ................................................ Centers for Disease Control and Prevention. 
COPD .............................................. Chronic obstructive pulmonary disease. 
CVD ................................................. Cardiovascular disease. 
D.C. Cir. .......................................... United States Court of Appeals for the District of Columbia Circuit. 
EO ................................................... Executive Order. 
EPA ................................................. Environmental Protection Agency. 
EPS ................................................. Encapsulated PostScript. 
FCLAA ............................................. Federal Cigarette Labeling and Advertising Act. 
FD&C Act ........................................ Federal Food, Drug, and Cosmetic Act. 
FDA ................................................. Food and Drug Administration or Agency. 
FR ................................................... Federal Register. 
HHS ................................................. U.S. Department of Health and Human Services. 
NARA .............................................. National Archives and Records Administration. 
NIFLA .............................................. Nat’l Inst. of Family and Life Advocates. 
NSDUH ........................................... National Survey on Drug Use and Health. 
OMB ................................................ Office of Management and Budget. 
PAD ................................................. Peripheral arterial disease. 
PATH ............................................... Population Assessment of Tobacco and Health. 
PCI .................................................. Percutaneous coronary interventions. 
PDF ................................................. Portable document format. 
PMTA .............................................. Premarket tobacco product application. 
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Abbreviation/acronym What it means 

PVD ................................................. Peripheral vascular disease. 
SAMHSA ......................................... Substance Abuse and Mental Health Services Administration. 
SES ................................................. Socioeconomic status. 
TCA statements .............................. Textual warning statements specified in section 4(a)(1) of the FCLAA. 
TTB ................................................. Alcohol and Tobacco Tax and Trade Bureau. 
WHO ............................................... World Health Organization. 

III. Background 

A. Introduction 
To help inform consumers of the 

potential hazards of cigarette smoking, 
Congress passed the FCLAA that 
required that a printed text-only 
warning appear on cigarette packages 
(Pub. L. 89–92). The 1965 warning 
requirement was modified by later 
amendments to the FCLAA, including 
the Comprehensive Smoking Education 
Act of 1984 (Pub. L. 98–474), which 
extended the warning requirement to 
cigarette advertising and updated the 
one warning to four warnings, 
frequently referred to as the Surgeon 
General’s warnings. 

The FCLAA has required the 
inclusion of text-only warnings on 
cigarette packages and in cigarette 
advertisements for many years. As 
discussed in detail in the proposed rule 
(84 FR 42754, August 16, 2019) 
(hereinafter referred to as the proposed 
rule), there is considerable evidence that 
the Surgeon General’s warnings go 
largely unnoticed and unconsidered by 
both smokers and nonsmokers (Ref. 1 at 
p. 291; see also section V of the 
proposed rule). These warnings, which 
have not changed in 35 years, have been 
described as ‘‘invisible’’ (Ref. 2) and fail 
to convey relevant information in an 
effective way (Ref. 1 at p. 291). The 
Surgeon General’s warnings also do not 
include any color graphics. 

In 2009, in enacting the Tobacco 
Control Act, Congress further amended 
the FCLAA and directed FDA to issue 
new cigarette health warnings that 
would include a graphic component 
depicting the negative health 
consequences of smoking to accompany 
the new textual warnings (section 201 of 
the Tobacco Control Act). In enacting 
this legislation, Congress also provided 
that FDA may adjust the warnings if 
FDA found that such a change would 
promote greater public understanding of 
the risks associated with the use of 
tobacco products (section 202 of the 
Tobacco Control Act). 

As discussed in the proposed rule, the 
health risks associated with cigarette 
smoking are significant. In developing 
new cigarette health warnings for the 
final rule, FDA carefully examined the 
scientific literature, including the 2014 

Surgeon General’s Report (Ref. 3), which 
identified 11 more health conditions 
that have been established to have 
sufficient evidence to infer a causal link 
to cigarette smoking—the highest level 
of evidence of causal inferences from 
the criteria applied in the Surgeon 
General’s Reports. Those health 
conditions examined in the 2014 
Surgeon General’s Report are in 
addition to the more than 40 unique 
health consequences already classified 
in previous Surgeon General’s Reports 
as being caused by smoking and 
exposure to secondhand smoke. 
Additional findings in the scientific 
literature demonstrate that the U.S. 
public—including youth and adults, 
smokers and nonsmokers—holds 
misperceptions about the health risks 
caused by smoking (Refs. 4–10). 
Through its review of the scientific 
literature, as well as the Agency’s 
science-based, iterative research and 
development process (see section VI of 
the proposed rule), FDA determined 
that having warning statements focused 
on less-known health consequences of 
smoking accompanied by photorealistic 
images would promote greater public 
understanding of the risks associated 
with cigarette smoking, especially given 
the unnoticed and ‘‘invisible’’ 1984 
Surgeon General’s warnings currently 
used in the United States. 

Therefore, consistent with section 4 of 
the FCLAA (as amended by sections 201 
and 202 of the Tobacco Control Act), we 
are finalizing a set of 11 required 
warnings, consisting of textual warning 
statements accompanied by concordant 
color graphics depicting the negative 
health consequences of smoking, to 
appear on cigarette packages and in 
cigarette advertisements. Specifically, 
we are replacing part 1141 to Title 21 
of the Code of Federal Regulations (21 
CFR part 1141), and the new part 1141 
requires new cigarette health warnings 
on cigarette packages and in cigarette 
advertisements. As required by section 
4 of the FCLAA, the new cigarette 
health warnings must appear 
prominently on packages and in 
advertisements, occupying the top 50 
percent of the area of the front and rear 
panels of cigarette packages and at least 
20 percent of the area at the top of 
cigarette advertisements. 

As described in the preamble to the 
proposed rule and in the final rule, FDA 
has determined that the new required 
cigarette health warnings will advance 
the Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

On August 16, 2019, FDA issued a 
proposed rule to establish new required 
cigarette health warnings for cigarette 
packages and advertisements. These 
proposed cigarette health warnings 
consisted of a set of textual warning 
statements to be accompanied by 
concordant color graphics depicting the 
negative health consequences of 
smoking. FDA proposed to take this 
action to promote greater public 
understanding of the negative health 
consequences of cigarette smoking as 
directed by sections 201 and 202 of the 
Tobacco Control Act (amending section 
4 of the FCLAA). FDA received about 
300 comments to the docket for the 
proposed rule. Comments were received 
from cigarette manufacturers, retailers 
and retailer organizations, 
representatives of tribes/tribal 
organizations, health professionals and 
researchers, public health or other 
advocacy groups, academics, State and 
local public health agencies, medical 
organizations, individual consumers, 
and other submitters. These comments 
are summarized and responded to in the 
relevant sections of this document. 
Similar comments are grouped together 
by the topics discussed or the particular 
portions of the proposed rule or codified 
language to which they refer. 

To make it easier to identify 
comments and FDA’s responses, the 
word ‘‘Comment,’’ in parenthesis, 
appears before the comment’s 
description, and the word ‘‘Response,’’ 
in parenthesis, appears before FDA’s 
response. Each comment is numbered to 
help distinguish among different 
comments, and the number assigned is 
purely for organizational purposes and 
does not signify value or importance. 
Similar comments are grouped together 
under the same comment number. In 
addition to the comments specific to 
this rulemaking that we address in the 
following sections, we received many 
general comments expressing support or 
opposition to the rule and separate 
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3 The Secretary has delegated this authority to 
FDA. For the purposes of discussion throughout 
this document, FDA uses ‘‘FDA’’ when discussing 
this authority. 

4 Section 201(a) of the Tobacco Control Act 
amends section 4 of the FCLAA to add a new 
subsection (d), ‘‘Graphic Label Statements,’’ which 
is codified at 15 U.S.C. 1333(d). Section 202(b) of 
the Tobacco Control Act amends section 4 of the 
FCLAA to also add a new subsection (d), ‘‘Change 
in Required Statements,’’ which is also codified at 
15 U.S.C. 1333(d). Both provisions of the Tobacco 
Control Act are correctly codified as ‘‘15 U.S.C. 
1333(d).’’ To reduce confusion, this document 
refers to them, respectively, as section 201 and 
section 202(b). 

provisions within the rule. These 
comments express broad policy views 
and do not address specific points 
related to this rulemaking. Therefore, 
these general comments do not require 
a response. The remaining comments, as 
well as FDA’s responses, are included in 
this document. 

B. Incorporation by Reference 
FDA is incorporating by reference 

‘‘Required Cigarette Health Warnings, 
2020,’’ which was approved by the 
Office of the Federal Register. You may 
obtain a free copy of the material from 
FDA’s website, located at https://
www.fda.gov/cigarette-warning-files; the 
Docket at https://www.regulations.gov; 
or from the Food and Drug 
Administration, Center for Tobacco 
Products, Document Control Center, 
Bldg. 71, Rm. G335, 10903 New 
Hampshire Ave., Silver Spring, MD 
20993–0002, email: 
cigarettewarningfiles@fda.hhs.gov. 

The material incorporated by 
reference, entitled ‘‘Required Cigarette 
Health Warnings, 2020,’’ includes the 
required warnings (comprising a textual 
warning statement, as specified in 
§ 1141.10(a), and its accompanying 
color graphic) in different layouts based 
on the size and aspect ratio of the 
display area where the required warning 
must appear (i.e., on cigarette packages, 
in cigarette advertisements). We have 
included an electronic portable 
document format (PDF) file containing 
all the required warnings as a reference 
in the docket for the final rule (Ref. 11). 
FDA is also making this material 
available on its website at https://
www.fda.gov/cigarette-warning-files. 

FDA recognizes that adaptations to 
the required warnings may be needed to 
avoid technical implementation issues 
due to the varying features, formats, and 
sizes of cigarette packages and 
advertisements. To help prevent 
distortion of the image and text and to 
minimize the need for adaptation, FDA 
has created electronic, layered design 
files, built as Encapsulated PostScript 
(.eps) files, in different formats and 
aspect ratios designed to fit packaging 
and advertising of various shapes and 
sizes. FDA is not requiring the use of 
these .eps files, but rather we are 
providing the files as a resource to assist 
regulated entities implement part 1141. 
In addition to the material incorporated 
by reference and the .eps files, FDA is 
making available a technical 
specifications document that includes 
information on how to access, select, 
use, and adapt the appropriate .eps file 
based on the size and aspect ratio of the 
display area where the required warning 
must appear. These .eps files and 

technical specifications are also 
available on FDA’s website at https://
www.fda.gov/cigarette-warning-files. 

IV. Legal Authority 

A. Summary of Legal Authority 
As set forth in the preamble to the 

proposed rule, the Tobacco Control Act 
amends the FD&C Act and provides 
FDA with the authority to regulate the 
manufacture, marketing, and 
distribution of tobacco products to 
protect the public health and to reduce 
tobacco use by minors. Section 201 of 
the Tobacco Control Act amends section 
4 of the FCLAA to require that nine new 
health warning statements appear on 
cigarette packages and in cigarette 
advertisements and directs the Secretary 
of the Department of Health and Human 
Services 3 to ‘‘issue regulations that 
require color graphics depicting the 
negative health consequences of 
smoking’’ to accompany the nine new 
health warning statements. Congress 
also provided that the provision 
requiring the new health warning 
statements would not become effective 
until after the graphic label rulemaking 
was completed. Under section 201 of 
the Tobacco Control Act, in a subsection 
entitled ‘‘Graphic Label Statements,’’ 
FDA may adjust the type size, text, and 
format of the cigarette health warnings 
as FDA determines appropriate so that 
both the color graphics and the 
accompanying textual warning 
statements are clear, conspicuous, and 
legible and appear within the specified 
area (15 U.S.C. 1333(d)). 

Section 202(b) of the Tobacco Control 
Act, in a subsection entitled ‘‘Change in 
Required Statements,’’ also amends 
section 4 of the FCLAA to add a new 
subsection that permits FDA, through a 
rulemaking, to adjust the format, type 
size, color graphics, and text of any of 
the label requirements, or establish the 
format, type size, and text of any other 
disclosures required under the FD&C 
Act, if such a change would promote 
greater public understanding of the risks 
associated with the use of tobacco 
products (15 U.S.C. 1333(d)).4 Such 

adjustments, including adjustments to 
the text of some of the warning 
statements and to the number of 
required warnings, were included as 
part of the proposed rule. 

These requirements are supplemented 
by the FD&C Act’s misbranding 
provisions, which require that product 
labeling and advertising include 
required warnings (section 903). Under 
section 701(a) of the FD&C Act, FDA has 
authority to issue regulations for the 
efficient enforcement of the FD&C Act, 
and sections 704 and 905(g) provide 
FDA with general inspection authority. 

Section 909 of the FD&C Act 
authorizes FDA to require tobacco 
product manufacturers to establish and 
maintain records, make reports, and 
provide such information as the Agency 
may by regulation reasonably require to 
ensure that a tobacco product is not 
adulterated or misbranded and to 
otherwise protect public health. 

While FDA did not receive comments 
on many of these authorities, FDA did 
receive comments regarding our 
authority to require more than nine 
warning label statements and to adjust 
the text, as well as comments related to 
the Administrative Procedure Act (APA) 
and the constitutionality of the required 
warnings. These comments are 
summarized and responded to in the 
following paragraphs. Multiple 
comments are often summarized 
together for convenience. Comment 
numbers are assigned to facilitate later 
reference; they do not indicate 
importance or the sequence in which 
comments were received. 

B. Comments Regarding Legal Authority 
(Comment 1) FDA received several 

comments, including comments from 
cigarette manufacturers and a retail 
organization, disputing FDA’s authority 
to adjust the text of the warning label 
statements, to propose textual warning 
statements other than the nine warnings 
included in section 201 of the Tobacco 
Control Act (amending section 4 of the 
FCLAA), and to require more than nine 
warning label statements. These 
comments argue that section 202(b) only 
permits FDA to adjust the format and 
type size for the label statement, which 
does not include rewriting and 
replacing the Tobacco Control Act 
warning label statements. Instead, FDA 
should have proposed warnings that 
used only the text statements that 
Congress set out in section 201 of the 
Tobacco Control Act. 

(Response 1) FDA disagrees with 
these comments. When Congress passed 
the Tobacco Control Act, Congress also 
amended the FCLAA to give the 
Secretary more specific authority to 
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adjust and revise required cigarette 
warnings. This new authority includes 
two separate provisions authorizing 
FDA to revise aspects of the warning 
statements: 

• Section 201 of the Tobacco Control 
Act, which provides that the Secretary 
‘‘may adjust the type size, text and 
format of the label statements specified 
in [FCLAA] subsections 4(a)(2) and 
4(b)(2) as the Secretary determines 
appropriate so that both the graphics 
and accompanying label statements are 
clear, conspicuous, legible and appear 
within the specified area;’’ and 

• Section 202(b), which permits the 
Secretary, through a rulemaking, to 
‘‘adjust the format, type size, color 
graphics, and text of any of the label 
requirements . . . if the Secretary finds 
that such a change would promote 
greater public understanding of the risks 
associated with the use of tobacco 
products.’’ (Emphasis added.) 

It is significant that section 201 cross- 
references subsections (a)(2) and (b)(2); 
subsection (a)(2) addresses ‘‘Placement; 
typography; etc.’’ for the ‘‘label 
statement[s] required by paragraph 
[(a)(1)]’’ for package labels, and 
subsection (b)(2) addresses the 
‘‘Typography, etc.’’ of the ‘‘label 
statement[s] required by subsection (a)’’ 
for cigarette advertising. Thus, the 
adjustments authorized by section 201 
focus on placement, typography, clarity, 
conspicuousness, and legibility— 
changes that go to the visual 
presentation of cigarette warnings. By 
contrast, section 202(b) gives the 
Secretary broader authority to ‘‘adjust 
the format, type, size, color graphics, 
and text of any of the label 
requirements’’ (emphasis added). 
Section 202(b)’s reference to ‘‘label 
requirements’’ is also significant; at 
minimum, it refers to and sweeps in the 
entirety of FCLAA subsection 4(a), 
which is entitled ‘‘Label Requirements.’’ 
Also importantly, section 202(b) allows 
its more sweeping adjustments only 
upon a finding that ‘‘such a change 
would promote greater public 
understanding of the risks’’ of smoking. 

The adjustments permitted by section 
202(b) therefore differ from those 
permitted by section 201 in that: 

(1) section 202(b) authorizes 
adjustments to ‘‘any of the label 
requirements’’ of FCLAA subsection 
4(a), rather than just adjustments to the 
‘‘type size, text and format’’ specified in 
FCLAA subsection 4(a)(2) (governing 
the placement, typography, etc., of the 
‘‘label statements’’ on package labels) 
and (4)(b)(2) (governing the typography, 
etc., of the ‘‘label statements’’ in 
cigarette advertising); 

(2) the relevant finding relates to 
promoting the public’s understanding of 
the risks associated with the use of 
tobacco products rather than the visual 
clarity of the label statements; and 

(3) section 202(b) explicitly requires 
rulemaking under 5 U.S.C. 553 for the 
adjustments it authorizes, while section 
201 does not. 

We therefore disagree with comments 
that argue that, under section 202(b), 
FDA may only adjust the typographic 
look of the warnings’ text, not their 
substance. That assertion conflicts with 
the plain meaning of ‘‘text,’’ which, as 
comments concede, refers to both 
‘‘words and form,’’ not merely the latter. 
The interpretation is also inconsistent 
with the difference in the predicate 
findings required for adjustments under 
sections 201 and 202(b): Visual clarity 
versus improving public understanding 
of risks. If Congress had meant section 
202(b) to limit FDA to making 
adjustments to improve visual clarity, it 
would not have included a predicate 
finding that relates to the warnings’ 
substance. Congress further indicated its 
intent to allow more substantive 
changes under section 202(b) by 
explicitly requiring rulemaking under 5 
U.S.C. 553, while adjustments under 
section 201 are allowed simply upon the 
Secretary’s determination. 

Some comments argue that the term 
‘‘adjust’’ precludes changes that would 
better be described by the term ‘‘edit’’ or 
‘‘revise.’’ FDA disagrees. First, the title 
of section 202 of the Tobacco Control 
Act is ‘‘Authority to Revise Cigarette 
Warning Label Statements’’ (emphasis 
added). That title reflects Congress’s 
intent to authorize FDA to revise the 
warning statements themselves, not 
merely make typographical changes. 
Second, section 202(b) includes the 
authority to adjust not only the text of 
the warnings but also non-textual items 
like ‘‘format,’’ ‘‘type size,’’ and ‘‘color 
graphics’’—‘‘edit’’ or ‘‘revise’’ would not 
as clearly encompass the types of 
changes associated with those items. It 
is therefore likely that Congress chose 
the term ‘‘adjust’’ as an umbrella term 
best suited to include the variety of 
changes authorized under section 202(b) 
of the Tobacco Control Act. 

FDA also disagrees with the 
comments that asserted that Congress 
did not authorize FDA to adjust the 
number of warnings. As discussed 
below, it is far from clear that the 
number of warnings is in fact a statutory 
requirement. But even if it were, the 
statutory language does not speak 
directly to this issue, and FDA 
reasonably construes the statute to allow 
it to adjust the number of warnings. 
Section 202(b) of the Tobacco Control 

Act authorizes FDA to adjust the ‘‘text 
of any of the label requirements’’ if such 
a change would promote greater public 
understanding of the risks associated 
with the use of tobacco products—not 
just to adjust the ‘‘types size, text and 
format of the label statements’’ specified 
in subsections governing ‘‘placement, 
typography, etc.’’ so that both the 
graphics and the accompanying label 
statements are clear, conspicuous, 
legible, and appear within the specified 
area, as section 201 does (emphasis 
added). 

As amended by the Tobacco Control 
Act, subsection 4(a) of the FCLAA, 
which identifies the ‘‘label 
requirements’’ that may be adjusted 
under section 202(b), does not provide 
a requirement as to how many warnings 
there must be. Nothing in the head of 
subsection 4(a)(1) refers to ‘‘9 labels’’; 
rather, it refers to ‘‘one of the following 
labels.’’ In addition, section 202(a) of 
the Tobacco Control Act amends the 
FCLAA’s preemption provision, 
subsection 5(a) of the FCLAA, to 
provide that, ‘‘Except to the extent the 
Secretary requires additional or 
different statements on any cigarette 
package by a regulation, . . . no 
statement relating to smoking and 
health, other than the statement 
required by section 4 of [the FCLAA, 
now amended by the Tobacco Control 
Act], shall be required on any cigarette 
package.’’ FCLAA subsection 5(a), as 
amended by Tobacco Control Act 
section 202(a) (codified at 15 U.S.C. 
1334(a)) (emphasis added). The 
reference to ‘‘additional’’ statements 
indicates that Congress did not consider 
nine warnings to be a fixed statutory 
requirement. In any event, by 
authorizing adjustments to the ‘‘text of 
any of the label requirements,’’ section 
202(b) plainly contemplates that FDA 
may adjust the ‘‘text’’ of the label 
requirements within paragraph (1) of 
subsection 4(a) of the FCLAA (which is 
entitled ‘‘Label Requirements’’), 
precisely as this final rule does. 

Even if FCLAA subsection 4(a)(1) 
required ‘‘one of the following 9 labels,’’ 
and not just ‘‘one of the following 
labels,’’ as it actually does, such a 
numeric requirement would still be 
among the FCLAA ‘‘label requirements’’ 
subject to being adjusted under section 
202(b) of the Tobacco Control Act. FDA 
has determined that all 11 warnings that 
are part of this final rule will promote 
greater public understanding of the risks 
of cigarette smoking. FDA therefore may 
adjust the number of warnings through 
this rulemaking conducted under 5 
U.S.C. 553. 

(Comment 2) One comment states that 
FDA does not have the authority to 
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change the textual statements provided 
in the Tobacco Control Act without 
implementing them first. 

(Response 2) FDA disagrees. Under 
section 202(b), FDA may, through a 
rulemaking, adjust the format, type size, 
color graphics, and text of any of the 
label requirements if the Secretary finds 
that such a change would promote 
greater public understanding of the risks 
associated with the use of tobacco 
products. Nothing in the language of 
section 202(b) of the Tobacco Control 
Act requires the Agency to first issue 
warnings with the Tobacco Control Act 
statements, and then wait 15 months or 
more for such warnings to be 
implemented, before the Agency may 
embark on an effort to revise the 
warning statements. What the statute 
requires is that revisions to the textual 
warning statements specified in section 
4(a)(1) of the FCLAA (‘‘TCA 
statements’’) be based on a finding that 
such a change would promote greater 
public understanding of the risks of 
smoking. Accordingly, in considering 
whether to revise the warnings, FDA 
designed and undertook a rigorous 
science-based, iterative research process 
specifically to assess whether new 
textual warning statements would 
promote greater public understanding of 
the risks associated with tobacco 
products compared to the warning 
statements provided in the Tobacco 
Control Act. As part of its research, FDA 
conducted a large (2,505 participants) 
quantitative consumer research study 
(OMB control number 0910–0848, 
‘‘Experimental Study on Warning 
Statements for Cigarette Graphic Health 
Warnings’’). This first consumer 
research study evaluated new textual 
warnings statements compared to the 
warning statements provided in the 
Tobacco Control Act to determine if 
they would promote greater 
understanding of the risks of smoking. 
More details about the study 
methodology can be found in the study 
report included in the docket (Ref. 12). 
The results show that, with respect to 
the outcomes most predictive for 
demonstrating greater understanding of 
the risks of smoking—‘‘new 
information’’ and ‘‘self-reported 
learning’’—nearly all tested new textual 
warning statements performed 
significantly better than nearly all 
textual warning statements provided by 
the Tobacco Control Act. The results of 
this first consumer research study 
informed the selection of textual 
warning statements that FDA then 
paired with concordant images for 
testing in a final consumer research 
study (OMB control number 0910–0866, 

‘‘Experimental Study of Cigarette 
Warnings’’) (see section VI for more 
discussion about FDA’s approach to 
developing and testing cigarette health 
warnings). FDA has therefore complied 
with section 202(b) by including new 
textual warnings in the final rule only 
after finding that they will promote 
greater public understanding of the risks 
associated with smoking as compared to 
certain textual warnings in the Tobacco 
Control Act that are excluded from the 
final rule. 

C. Comments Regarding First 
Amendment Considerations 

FDA received comments from 
industry, retailers, public health 
organizations and coalitions, state and 
local governments, academia, and 
private citizens related to First 
Amendment considerations. Several 
comments from manufacturers, retail 
organizations, and private citizens assert 
that the required warnings violate the 
First Amendment of the United States 
Constitution under a variety of legal 
standards. Several other comments, 
including from public health 
organizations and state and local 
governments, state that the required 
warnings comport with First 
Amendment requirements. 

1. Government’s Interest 
(Comment 3) Some comments suggest 

that the Government’s interest in 
promoting greater public understanding 
of the negative health consequences of 
cigarette smoking is not substantial, and 
that, in any case, FDA’s Population 
Assessment of Tobacco and Health 
(PATH) data and public health 
campaigns undermine that asserted 
interest. Related comments suggest that, 
under the Supreme Court’s decision in 
Nat’l Inst. of Family and Life Advocates 
(NIFLA) v. Becerra, 138 S. Ct. 2361 
(2018), the Government may not compel 
‘‘unjustified disclosures,’’ such as 
disclosures that fail to address a harm 
that is potentially real and not purely 
hypothetical, or that fail to remedy the 
harm, e.g., by telling people things they 
already know. 

Other comments state that 
‘‘communicat[ing] health information to 
the public about the negative health 
effects of cigarettes’’ is not the 
Government’s interest, because the 
Tobacco Control Act identifies the 
Government’s interest as reducing the 
number of youth and adults that use 
cigarettes. These comments assert that 
FDA should not proceed unless FDA 
demonstrates the new text and color 
graphics will reduce smoking rates. 
Similarly, other comments assert that, as 
with the 2011 final rule (76 FR 36628, 

June 22, 2011), FDA’s ‘‘true’’ 
governmental interest is to reduce 
smoking and that FDA has not provided 
any evidence in support of that interest. 
Other comments generally support 
FDA’s interest in promoting greater 
public understanding of the negative 
health consequences as a substantial 
Government interest that fully supports 
the rule. 

(Response 3) FDA agrees with the 
comments that recognize that promoting 
greater public understanding of the 
negative health consequences of 
smoking is a substantial Government 
interest that fully supports the rule. 
Providing relevant, truthful, and non- 
misleading information to consumers in 
ways that promote greater public 
understanding provides consumers with 
a better opportunity to make informed 
choices. See, e.g., Greater New Orleans 
Broad. Ass’n v. United States, 527 U.S. 
173, 184–85 (1999); Ref. 13 at 405 
(‘‘Disclosure requirements are based on 
the ‘informational function’ of 
commercial speech and the accepted 
understanding that it would be 
impossible for consumers to verify such 
information on their own. As a result, 
the U.S. regulatory landscape is replete 
with commercial disclosure 
requirements.’’). 

As the Sixth Circuit concluded, 
‘‘[t]here can be no doubt that the 
government has a significant interest in 
. . . warning the general public about 
the harms associated with the use of 
tobacco products.’’ Discount Tobacco 
City & Lottery, Inc. v. U.S., 674 F.3d 509, 
519 (6th Cir. 2012). Cigarette smoking 
remains the primary cause of 
preventable disease and death in the 
United States. The magnitude of this 
public health crisis is compounded by 
the gaps in knowledge and 
misperceptions held by smokers and 
nonsmokers about the wide variety of 
negative health consequences caused by 
smoking. 

Moreover, FDA’s research confirms 
that the public continues to hold 
misperceptions about the health risks of 
smoking and is largely unaware of 
certain serious conditions caused by 
smoking (see section V.B; see also 
NPRM section V.A.3, 84 FR at 42761– 
62 (‘‘There Remain Significant Gaps in 
Public Understanding About the 
Negative Health Consequences of 
Cigarette Smoking’’)). Contrary to some 
comments’ assertions, consumers suffer 
from a pervasive lack of knowledge 
about the negative health consequences 
of smoking, as both smokers and 
nonsmokers do not fully understand 
that smoking is causally linked to a 
wide variety of diseases and health 
conditions (see section V.B). 
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We disagree with comments that 
argue the public’s knowledge of the 
general harms of cigarette smoking 
undercuts the need for these required 
warnings. As clearly demonstrated by 
the rulemaking record, both the harms 
of cigarette smoking thoroughly detailed 
in years of Surgeon General’s reports, 
and the widespread public 
misperceptions about these harms, are 
very ‘‘real not purely hypothetical.’’ 
NIFLA, 138 S. Ct. at 2377. 

Congress has long recognized and 
taken steps to address this information 
gap. As far back as 1965 when Congress 
first passed the FCLAA, it set forth the 
policy of a comprehensive warning 
program on cigarette packages and 
advertisements so that ‘‘the public may 
be adequately informed’’ about the 
dangers of cigarette smoking. FCLAA 
Section 2(1), codified at 15 U.S.C. 
1331(1). When Congress amended the 
FCLAA with the Tobacco Control Act, it 
recognized that the current 1984 
Surgeon General’s warnings had become 
‘‘ineffective in providing adequate 
warnings about the dangers of tobacco 
products’’ (Ref. 14 at 4). To that end, 
Congress mandated new cigarette 
warnings to be accompanied by color 
graphics and provided the Secretary 
with the authority to adjust such 
warning label requirements if ‘‘such a 
change would promote greater public 
understanding of the risks associated 
with the use of tobacco products’’ 
(section 202(b) of the Tobacco Control 
Act). 

Under the framework set out in 
Zauderer v. Office of Disciplinary 
Counsel, 471 U.S. 626 (1985), which 
FDA believes is applicable here, a 
Government interest supporting factual 
disclosures need not be substantial. But 
even if a substantial interest were 
required, that standard is easily met for 
these required warnings. ‘‘[T]here is no 
question that [the Government’s] 
interest in ensuring the accuracy of 
commercial information in the 
marketplace is substantial.’’ Spirit 
Airlines, Inc. v. U.S. Dep’t of Transp., 
687 F.3d. 403, 415 (D.C. Cir. 2012). That 
interest is heightened when the 
information at issue concerns the health 
risks inherent in using a product. See 
Posadas de Puerto Rico Assocs. v. 
Tourism Co. of Puerto Rico, 478 U.S. 
328, 341 (1986) (‘‘[H]ealth, safety, and 
welfare constitute a ‘substantial’ 
governmental interest’’); CTIA-The 
Wireless Ass’n v. City of Berkeley, 928 
F.3d 832, 845 (9th Cir.) (‘‘There is no 
question that protecting the health and 
safety of consumers is a substantial 
governmental interest.’’), cert. denied, 
205 L. Ed. 2d 387 (Dec. 9, 2019). As 
discussed in further detail in the 

preamble to the proposed rule, as well 
as in section VII below, the required 
warnings provide factual and accurate 
information about the products that are 
subject to them. The disclosure of 
factual and accurate information 
promotes greater consumer 
understanding about their choices in the 
marketplace. Because ‘‘tobacco products 
are dangerous to health when used in 
the manner prescribed,’’ FDA v. Brown 
& Williamson Tobacco Corp., 529 U.S. 
120, 135 (2000), the Government has a 
substantial interest in requiring 
disclosures providing factual and 
accurate information about the negative 
health consequences of such products to 
promote greater public, including 
consumer, understanding. 

FDA also does not agree with 
comments asserting that the Agency’s 
one true interest lies in reducing 
smoking rates. The comments cite to 
Congressional findings in the Tobacco 
Control Act, which indicate that 
Congress’s purposes for the Tobacco 
Control Act as a whole include reducing 
the use of tobacco by minors in an effort 
to protect millions from suffering 
premature death due to tobacco-induced 
disease. However, with respect to the 
warning requirements for cigarettes, the 
statute itself is specific: The required 
warnings are to ‘‘depict[] the negative 
health consequences of smoking’’ and 
any changes to these label requirements 
are to ‘‘promote greater public 
understanding of the risks associated 
with the use of tobacco products’’ 
(sections 201 and 202 of the Tobacco 
Control Act). 

2. Zauderer 
In the proposed rule, FDA explained 

that this rule would be properly 
analyzed under the Zauderer standard, 
under which the Government may 
require the disclosure of factual and 
uncontroversial information in 
commercial marketing where the 
disclosure is justified by a governmental 
interest and does not unduly burden 
protected speech. FDA received many 
comments addressing the applicability 
of the First Amendment standard set out 
in Zauderer. 

Some of the comments suggest that 
the required warnings FDA proposed 
cannot be upheld under Zauderer 
because they are not required to 
remediate any misleading commercial 
speech or disclose information about the 
terms under which services are 
available; do not provide purely factual 
and uncontroversial information; and 
are unjustified, unduly burdensome, 
and not reasonably related to a 
substantial Government interest. Other 
comments from public health 

organizations and academia support the 
required warnings as appropriate under 
the First Amendment and specifically 
under Zauderer because these are 
mandatory factual disclosures that 
convey valuable factual information to 
consumers. 

a. Applicability of Zauderer 
(Comment 4) Some comments argue 

that the proposed warnings should not 
be subject to evaluation under Zauderer 
because they are not being issued to 
address consumer deception. 

(Response 4) FDA disagrees that 
Zauderer applies only to disclosures 
that seek to address consumer 
deception. The comments to the 
contrary highlight the ‘‘preventing 
deception’’ phrase at the end of this 
passage in Zauderer: ‘‘we hold that an 
advertiser’s rights are adequately 
protected as long as disclosure 
requirements are reasonably related to 
the State’s interest in preventing 
deception of consumers.’’ Zauderer, 471 
U.S. at 651. But this passage merely 
references ‘‘the State’s interest’’ in the 
particular case before the Court, which 
contended that advertisements without 
certain disclosures were ‘‘false or 
deceptive.’’ Id. at 633. The Court made 
no suggestion that its analysis was 
confined to mandatory disclosures that 
seek to prevent deception and no others. 

The D.C. Circuit considered and 
rejected such a limited reading of 
Zauderer in American Meat Institute v. 
U.S. Department of Agriculture, 760 
F.3d 18 (D.C. Cir. 2014) (en banc). In 
American Meat, a Department of 
Agriculture regulation implementing a 
federal statute required identification of 
the country of origin on the packaging 
of meat and meat products. Id. at 20. 
Examining the facts and language at 
issue in Zauderer and Milavetz, Gallop 
& Milavetz, PA. v. United States, 559 
U.S. 229, 253 (2010), in which the Court 
repeated the ‘‘preventing deception’’ 
language, the D.C. Circuit held that 
Zauderer should not be read to apply 
only to cases where Government- 
compelled speech prevents or corrects 
deceptive speech. Id. at 22. 

Other circuits addressing this issue 
have unanimously agreed. In 2001, the 
Second Circuit applied Zauderer and 
upheld a compelled disclosure 
supported by a substantial state interest 
in protecting human health and 
environment, ‘‘intertwined with the goal 
of increasing consumer awareness of the 
presence of mercury in a variety of 
products,’’ even though it was ‘‘not 
intended to prevent ‘consumer 
confusion or deception’ per se.’’ 
National Electrical Manufacturers 
Association v. Sorrell, 272 F.3d 104, 115 
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(2d Cir. 2001) (quoting Zauderer). 
Accord, CTIA, 928 F.3d at 844 (cert. 
denied, 205 L. Ed. 2d 387 (Dec. 9, 2019)) 
(government interest in furthering 
public health and safety is sufficient 
under Zauderer so long as it is 
substantial); Discount Tobacco, 674 
F.3d at 556–58 (upholding federally 
required health warnings on cigarette 
packaging and in cigarette 
advertisements, citing Sorrell); Pharm. 
Care Mgmt. Ass’n v. Rowe, 429 F.3d 
294, 310 n. 8 (1st Cir. 2005) (noting that 
the court had found no cases limiting 
application of the Zauderer compelled 
speech test to prevention or correction 
of deceptive advertising); cf. Dwyer v. 
Cappell, 762 F.3d 275, 281–82 (3d Cir. 
2014) (describing but not relying on 
Zauderer’s preventing-deception 
criterion). And nothing in NIFLA calls 
those precedents into doubt. See Am. 
Bev. Ass’n v. City & City of San 
Francisco, 916 F.3d 749, 756 (9th Cir. 
2019) (en banc) (‘‘NIFLA did not 
address, and a fortiori did not 
disapprove, the circuits’ precedents 
. . ., which have unanimously held that 
Zauderer applies outside the context of 
misleading advertisements.’’). 

The required health warnings are in 
any event intended in part to correct 
consumer misperceptions regarding the 
risks presented by cigarettes, and 
thereby ‘‘to dissipate the possibility of 
consumer confusion or deception.’’ 
Zauderer, 471 U.S. at 651 (internal 
quotation marks omitted). There is a 
long history of deception concerning 
consumer health risks in the cigarette 
industry. The 2014 Surgeon General’s 
Report provided a 50-year survey, and 
the second of its ten ‘‘Major 
Conclusions’’ was that ‘‘[t]he tobacco 
epidemic was initiated and has been 
sustained by the aggressive strategies of 
the tobacco industry, which has 
deliberately misled the public on the 
risks of smoking cigarettes’’ (Ref. 3 at 7). 
See also United States v. Philip Morris 
USA Inc., 566 F.3d 1095 (D.C. Cir. 2009) 
(upholding racketeering, fraud, and 
conspiracy findings against the nation’s 
major cigarette companies). Even if the 
largest players in the industry had not 
engaged in half a century of fraud, 
FDA’s extensive evidence demonstrates 
that important consumer 
misperceptions regarding the nature and 
degree of the risks presented by these 
products persist. Therefore, FDA does 
not agree that Zauderer scrutiny is 
inapplicable here. 

(Comment 5) At least one comment 
argues that the proposed warnings 
should not be subject to evaluation 
under Zauderer because the Supreme 
Court in NIFLA limited Zauderer to 

cases involving disclosures regarding 
the provision of services, not goods. 

(Response 5) FDA does not agree 
Zauderer is limited to cases involving 
the provision of services. The Supreme 
Court in NIFLA ‘‘d[id] not question the 
legality of health and safety warnings 
long considered permissible, or purely 
factual and uncontroversial disclosures 
about commercial products.’’ 138 S. Ct. 
at 2376 (emphasis added). While the 
question presented in that case 
concerned Zauderer’s application to 
services other than those provided by 
the speaker, id. at 2372, nothing in the 
opinion suggests that the Court intended 
to limit Zauderer’s applicability to 
services to the exclusion of products. 

b. Factual, Accurate, and 
Uncontroversial 

(Comment 6) FDA received comments 
addressing the factualness and accuracy 
of the required warnings. Under 
Zauderer, these comments state, a 
compelled disclosure must be purely 
factual, and disclosure requirements 
that are intended to evoke an emotional 
response, shock the viewer into 
retaining information, or convey an 
ideological message about how 
consumers should behave do not qualify 
as purely factual. Many of these 
comments referred to the D.C. Circuit’s 
2012 decision striking down the 
pictorial cigarette warnings the Agency 
issued in 2011, R.J. Reynolds Tobacco 
Co. v. FDA, 696 F.3d 1205 (D.C. Cir. 
2012). These comments generally imply 
that any pictorial cigarette warning 
cannot be factual because the point of 
the warnings is to force consumers to 
look at gruesome images that evoke 
feelings of shame and fear and to convey 
an ideological message turning cigarette 
packages and advertisements into mini- 
billboards for the Government’s anti- 
smoking position. The comments also 
specifically suggest that the required 
warnings proposed by FDA are not 
purely factual because they contain 
what the commenters consider shocking 
and inflammatory images. The 
comments cite as examples the images 
of diseased feet with amputated toes, 
the head and neck tumor, and the lungs, 
which the comments say are intended to 
convey emotions of fear, shame, and 
disgust. The comments also contend 
that FDA’s consumer studies confirm 
that the required warnings are not 
factual because the first quantitative 
consumer research study showed that 
many of the tested statements were 
perceived to be less believable than the 
Tobacco Control Act’s warning 
statements, and in the final quantitative 
consumer study, eight of the proposed 
warnings were less likely to be 

‘‘perceived as factual’’ than the Surgeon 
General’s warnings. 

FDA also received comments that the 
required warnings proposed by FDA are 
factual and accurate because the textual 
statements and accompanying 
photorealistic images depicting the 
health harm described or the effect of 
that harm are supported by a broad 
consensus of scientific research and 
U.S. Surgeon General’s Reports. The 
comments point to FDA’s final 
quantitative consumer research study 
showing that the new text warnings, 
paired with the accompanying images, 
provide new information that promotes 
greater public understanding of the 
negative health consequences of 
smoking. These comments also note that 
there is nothing in the administrative 
record that suggests the color images are 
intended to evoke an emotional 
response instead of illustrating the 
factual statements. The comments 
observe that, to the extent any 
information about actual negative health 
effects of smoking evokes emotion, that 
response does not make the information 
or images any less factual. 

Some comments also suggest that the 
warnings do not provide purely factual 
and uncontroversial information but 
instead are misleading because they ‘‘do 
not depict conditions as they are 
typically experienced by smokers and 
instead depict procedures or outcomes 
that are distinct from or extreme as 
compared to the written warning.’’ 
Comments state that several of the 
images ‘‘exaggerate the effects of the 
diseases they purport to represent, 
exaggerate the likelihood of those 
diseases caused by smoking, or offer a 
misleading portrayal of the treatment of 
those diseases.’’ Other comments 
suggest that the required warnings 
proposed by FDA do not go far enough 
in visual depiction or textual statement, 
which results in misleading 
understatements of the negative health 
consequences of smoking. Some 
comments also state that FDA did not 
develop evidence that the required 
warnings convey factual information to 
consumers in a way that is not 
misleading and suggest the studies were 
not designed to do so. Comments 
suggest that the study designs did not 
evaluate whether any of the warnings 
FDA proposed conveyed accurate 
information, and that, for example, 
unlike FDA’s draft recommendations 
with modified risk tobacco products, 
FDA failed to evaluate consumer 
understanding of absolute and relative 
risk. 

(Response 6) FDA disagrees with 
those comments that suggest the visual 
depictions are not factual and accurate 
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based on their assertion that they are 
designed to evoke an emotional 
response, such as disgust, and agrees 
with those comments that say the 
images illustrate the factual and 
accurate textual statements with which 
they are paired. In developing the 
proposed images, FDA conducted a 
science-based, iterative research process 
to develop, test, and refine images that 
were factually accurate; that depicted 
common visual presentations of the 
health conditions and/or showed 
disease states and symptoms as they are 
typically experienced; that presented 
the health conditions in a realistic and 
objective format devoid of non-essential 
elements; and that study participants 
found were concordant with the 
statements on the same health 
conditions. To do this, FDA staff, 
including internal medical experts from 
a range of specialties, worked closely 
with a certified medical illustrator to 
develop high quality, factually accurate 
photorealistic images (see section VI of 
the proposed rule, 84 FR at 42765–66, 
42770–71). 

While there is little guidance from the 
courts with respect to what constitutes 
factual and accurate with respect to 
images for purposes of Zauderer 
scrutiny, some comments have noted 
that the majority of the resulting images 
now being included in the final 
warnings match up with examples of 
potential factual disclosures given by 
the Sixth Circuit in Discount Tobacco, 
674 F.3d 509. In Discount Tobacco, the 
Sixth Circuit provided a non-exhaustive 
list of the types of images that could 
pass muster under Zauderer as factual 
and uncontroversial accompanying 
cigarette warnings. These include, for 
example, ‘‘a picture or drawing of the 
internal anatomy of a person suffering 
from a smoking-related medical 
condition’’ (images in the required 
warnings include a diseased lung); a 
‘‘picture or drawing of a person 
suffering from a smoking-related 
medical condition’’ (images in the 
required warnings include persons 
suffering from cataracts, reduced blood 
flow, heart disease, erectile dysfunction, 
respiratory problems, head and neck 
cancer, and chronic obstructive 
pulmonary disease (COPD)); or 
‘‘pictures consisting of text and simple 
graphic images’’ (images in the required 
warnings include an underweight baby 
on a scale, a urine specimen cup, and 
a blood glucose monitor). Discount 
Tobacco, 674 F.3d at 559. As the Sixth 
Circuit noted, medical students look at 
such pictures or drawings to learn about 
medical conditions and biological 
systems because they are factual. Id. The 

images included in the warnings reflect 
precisely that type of factual content. 

FDA also carefully considered the 
D.C. Circuit’s conclusions regarding the 
Agency’s 2011 cigarette warning final 
rule, including the court’s statements 
criticizing those images as having been 
designed ‘‘to evoke an emotional 
response’’ with ‘‘inflammatory images 
and the provocatively-named hotline.’’ 
R.J. Reynolds, 696 F.3d at 1216 
(referencing ‘‘1–800–QUIT–NOW’’ 
hotline). The Court further found that 
‘‘many’’ of the images ‘‘could be 
misinterpreted by consumers.’’ Id. 
(stating that an ‘‘image of a man 
smoking through a tracheotomy hole 
might be misinterpreted as suggesting 
that such a procedure is a common 
consequence of smoking,’’ rather than 
symbolize the addictive nature of 
cigarettes, as FDA contended—in other 
words, consumers might not find the 
images concordant with their 
accompanying text statements). The 
D.C. Circuit additionally found that 
‘‘many’’ of the images did ‘‘not convey 
any warning information at all.’’ Id. 
(referencing images of a woman crying, 
a small child, and a man wearing a T- 
shirt emblazoned with the words ‘‘I 
QUIT’’). FDA has addressed those 
criticisms in several ways. FDA used a 
certified medical illustrator to design 
images that depicted common visual 
presentations of the health conditions 
and/or showed disease states and 
symptoms as they are typically 
experienced, and that present the health 
conditions in a realistic and objective 
format devoid of non-essential elements. 
FDA used different criteria to select and 
study the images and warnings for this 
rule than it did in the 2011 rulemaking. 
FDA developed the current warnings by 
designing and testing potential images, 
potential text statements, and potential 
pairings of text statements with images 
multiple times with different groups of 
consumers to ensure—and be able to 
demonstrate—that they are 
unambiguous and unlikely to be 
misinterpreted or misunderstood (in 
contrast to Reynolds’ concern that 
consumers might misunderstand the 
image of a man smoking through his 
tracheotomy hole), and that they do 
convey warning information (in contrast 
to Reynolds’ concerns that images of a 
woman crying, a small child, and a man 
wearing an ‘‘I QUIT’’ T-shirt provided 
no information at all). 

Some may argue that, because the 
warnings will promote greater public 
understanding about the very real, 
serious, and sometimes deadly 
outcomes of cigarette smoking, their 
factually accurate content may evoke 
subjective, emotional responses from 

some consumers based on their personal 
history and personality characteristics. 
In general, the possibility that factual 
content may evoke an emotional 
reaction does not render the content less 
factual. In this context, an emotional 
reaction on the part of some individuals 
would not render the warnings or the 
health information they convey 
‘‘controversial’’ or ‘‘inflammatory.’’ 
CTIA, 928 F.3d at 847 (holding that 
sentence of mandated disclosure about 
cell-phone radiation that ‘‘tells 
consumers what to do in order to avoid 
exceeding federal guidelines’’ ‘‘may not 
be reassuring, but it is hardly 
inflammatory. It provides in summary 
form information that the FCC has 
concluded that consumers should know 
in order to ensure their safety.’’). There 
is no controversy about whether 
cigarette smoking causes the negative 
health consequences that form the 
content of the warnings. As discussed 
more fully in sections VI and VII, the 
evidence is clear that it does. 

FDA also disagrees with comments 
that the warnings constitute a ‘‘mini- 
billboard’’ conveying an anti-smoking 
position on the part of the Government. 
FDA expresses no such viewpoint 
through these required health and safety 
disclosures: there is no ‘‘provocatively- 
named’’ ‘‘1–800–QUIT–NOW’’ hotline, 
and no man wearing a T-shirt 
emblazoned with ‘‘I QUIT.’’ Even 
though not implicated by the final 
warnings here, FDA disagrees with the 
suggestion that mandatory cessation 
messages, such as the current Surgeon 
General’s warning dating to 1984, 
‘‘SURGEON GENERAL’S WARNING: 
Quitting Smoking Now Greatly Reduces 
Serious Risks to Your Health, Birth, And 
Low Birth Weight,’’ are ineligible for 
First Amendment review under 
Zauderer. Cessation statements, like the 
Surgeon General’s warning just quoted, 
that contain factual and uncontroversial 
information are appropriately reviewed 
under the Zauderer standard just like 
other factual disclosures. 

FDA also disagrees that its research 
studies confirm the warnings are not 
factual. Rather, through the Agency’s 
science-based, iterative research 
process, FDA designed warnings that 
are factually accurate, have concordant 
textual statements and accompanying 
images depicting the specific health 
conditions, and are presented in a 
realistic and objective format. All 
warnings (new cigarette health warnings 
and the current Surgeon General’s 
warnings, which served as the control 
condition) were perceived as being 
factual by the vast majority of 
participants in the consumer research 
studies. Importantly, we note that 
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‘‘perceived factualness’’ is distinct and 
different from actual factual accuracy. 
For example, when individuals are 
presented with new information, this 
new information may be viewed with 
skepticism and perceived as less factual 
than information that is familiar or well- 
known. We describe this in detail in 
section VI. FDA also disagrees with 
comments suggesting that the images are 
not factual because they are exaggerated, 
not typical, and therefore misleading 
(see section VII for further discussion). 
FDA disagrees with comments 
suggesting that its warnings are 
misleading because they should and do 
not take into account consumer 
understanding of either the relative risk 
of developing certain health conditions 
from smoking or the absolute risk of 
developing such conditions (see section 
VII.A). 

c. Unduly Burdensome 
(Comment 7) FDA received several 

comments stating that the required 
warnings violate the First Amendment 
because the size and placement 
requirements unduly burden speech and 
are broader than reasonably necessary. 
The comments raise concerns that each 
package must bear a required warning 
that will take up the top 50 percent of 
the package’s front and rear panels and 
that cigarette advertisements must bear 
required warnings that occupy at least 
the top 20 percent of the advertisement. 
The comments note that 
communications with consumers are 
already limited due to bans on 
television and radio advertisements, 
promotional items, sponsoring events, 
and free samples. As alternatives, some 
comments suggest text-only warnings or 
public education campaigns. 

Other comments say that the required 
warnings proposed by FDA do not 
unduly burden protected speech, noting 
that the size of the warnings on the 
packages and in advertisements is 
mandated by the Tobacco Control Act. 
One comment states there is no 
evidence that pictorial cigarette 
warnings covering 50 percent or more of 
the package have prevented companies 
from communicating their brand 
imagery in any of the over 100 countries 
that have implemented large health 
warnings. This comment notes that the 
health warnings provide additional 
information and do not prevent 
companies from communicating their 
promotional information. 

(Response 7) FDA does not believe the 
warnings unduly burden protected 
speech. As the Sixth Circuit held, the 
Tobacco Control Act’s warning 
requirement for cigarettes is not unduly 
burdensome because a manufacturer has 

ample opportunity to convey other 
information of its choosing in the 
remainder of the packaging or 
advertisement. Discount Tobacco, 674 
F.3d at 530–31. By statute, the required 
warnings for cigarette packages must 
comprise the top 50 percent of the front 
and rear panels, and for advertisements 
at least 20 percent of the area at the top 
of the advertisement. The Sixth Circuit 
found that ‘‘ample evidence support[s] 
the size requirements for the new 
warnings’’ and ‘‘that the remaining 
portions of their packaging’’ are 
sufficient for the companies ‘‘to place 
their brand names, logos or other 
information.’’ Id. at 531, 567. See also 
Spirit Airlines, 687 F.3d at 414 
(requirement for airlines to make total 
price the most prominent cost figure 
does not significantly burden airlines’ 
ability to advertise). FDA also notes 
that, when the final rule is in effect, the 
area of cigarette package and advertising 
space currently devoted to the Surgeon 
General’s warnings will be available for 
companies. 

The Supreme Court’s decision in 
NIFLA is not to the contrary. In NIFLA, 
the Court affirmed that, under Zauderer, 
required disclosures must ‘‘extend no 
broader than reasonably necessary.’’ 138 
S. Ct. at 2377. This does not mean that 
a particular disclosure must be the least 
restrictive means of accomplishing the 
Government’s objective. Here, FDA has 
concluded that the scientific literature 
strongly supports that larger warnings, 
such as those of the size required by 
Congress in the Tobacco Control Act 
and now being issued by FDA in this 
rule, are necessary to ensure that 
consumers notice, attend to, and read 
the messages conveyed by the warnings, 
which promotes improved 
understanding of the specific health 
consequences that are the subject of 
those warnings (Refs. 4 and 15). 
Furthermore, the exact size of the 
required warnings is not a constitutional 
issue. In Burson v. Freeman, 504 U.S. 
191, 208 (1992), the Supreme Court, 
having determined that some restricted 
solicitation-free zone around a voting 
area was necessary to secure the State’s 
compelling interest in fair elections, 
considered whether a 100-foot restricted 
zone was permissible or sufficiently 
tailored. The Court found that, although 
there were outside limits on how large 
the restricted zone could be, the 
difference between 25 and 100 feet was 
not ‘‘of a constitutional dimension.’’ Id. 
at 210–11. Because FDA has shown that 
the larger warnings at issue are 
reasonably necessary to achieve the 
Government’s interest in promoting 
greater public understanding of the risks 

of smoking, and because manufacturers 
retain adequate space in which to 
undertake their preferred speech, the 
warnings are not unduly burdensome. 

(Comment 8) Some comments state 
that the requirement to place warnings 
on the top 50 percent of front and rear 
panels means that all cigarette packages 
will look alike when placed in display 
cases which show only the top halves of 
cigarette packages, and the requirement 
will thus inhibit manufacturers’ abilities 
to promote their branded products. 

(Response 8) As noted elsewhere, and 
in accordance with the Sixth Circuit 
decision in Discount Tobacco, 674 F.3d 
at 530–31, 567, FDA has determined 
that the statutorily-required placement 
of warnings at the top 50 percent of 
front and rear panels of cigarette 
packages, and the top 20 percent of 
advertisements, leaves sufficient room 
for manufacturer speech. There is ample 
room for manufacturers to distinguish 
their products from other products 
using the lower half of a cigarette 
package and the remaining 80 percent of 
advertisements for brand names, logos, 
or other information. There is also 
additional space on the side panels of 
cigarette packages due to the removal of 
the Surgeon General’s warnings. 
Although one comment expresses 
concern that the rule will render 
cigarette packages indistinguishable 
from one another because of certain 
display cases that show only the top 
portions of cigarette packages, there is 
no requirement that display cases be 
configured that way. Moreover, FDA 
observes that cigarette display fixtures 
and cases generally do not display only 
cigarette package facings, but commonly 
feature a large amount of ‘‘header,’’ 
‘‘flipper,’’ and other cigarette 
advertising that is subject only to a 20 
percent requirement. The requirements 
here are distinct from the disclosure 
requirements found unconstitutional in 
NIFLA, which mandated that the 
required statement be provided in up to 
13 languages, thereby threating to 
‘‘drown out’’ the speaker’s own 
message. 138 S. Ct. at 2378. Here, any 
such concern is obviated because 
manufacturers retain 50 percent of the 
front and rear panels of cigarette 
packages, and 80 percent of 
advertisements, for their speech. 

(Comment 9) One comment on the 
RIA suggested that the cigarette 
companies’ reduced ability to 
communicate branding and other 
messages through their packs may result 
in lost communication potential. 

(Response 9) We also address the 
same comment in the Final RIA (Ref. 
16). The Final RIA includes an estimate 
of the immediate costs of a requirement 
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for warnings to use 20 percent of 
advertising space. But acknowledging 
that some economic costs may be 
associated with a mandatory disclosure 
provides very little information for any 
First Amendment analysis. The 
pertinent constitutional question is 
instead whether the mandatory 
disclosure is unduly burdensome and 
chills protected commercial speech, or 
whether manufacturers retain adequate 
space for their speech. See Zauderer, 
471 U.S. at 651; see also id. at 653 n.15 
(finding that ‘‘[t]his case does not 
provide any factual basis for finding 
Ohio’s disclosure requirements are 
unduly burdensome’’); cf. id. at 663 
(Brennan, J., joined by Marshall, J., 
concurring in part, concurring in the 
judgment in part, and dissenting in part) 
(concluding that the majority implicitly 
acknowledged that a mandatory 
disclosure, pages long, of ‘‘detailed fee 
information that would fill far more 
space than the advertisement itself, 
would chill the publication of protected 
commercial speech’’). As discussed 
elsewhere in this rule, FDA concludes 
that the remaining 80 percent of 
advertisements, and the remaining 50 
percent of the principal panel of 
cigarette packages, provide adequate 
space for manufacturers’ branding and 
messaging. 

3. Central Hudson and Strict Scrutiny 
(Comment 10) FDA received other 

comments suggesting that the required 
warnings are impermissible speaker-, 
content-, and viewpoint-based 
regulations of speech. These comments 
assert that the required warnings FDA 
proposed would fail under intermediate 
(Central Hudson) scrutiny because FDA 
has not shown that the warnings would 
materially and directly advance the 
substantial Government interest of 
promoting greater public understanding 
of the negative health consequences of 
smoking. The comments suggest that the 
problem the Government seeks to 
address is not real because smokers are 
already aware of the risks of cigarette 
smoking. Some comments add that even 
if the focus is on less-known risks, FDA 
has not shown that promoting greater 
public understanding of these risks is a 
substantial interest. Comments further 
assert that there would be more 
narrowly tailored means of addressing 
those less-known risks, for example, 
through public health campaigns. 
Conversely, other comments state that 
the proposed rule would be 
constitutional under intermediate 
scrutiny because FDA has a substantial 
interest in ensuring that consumers have 
accurate, factual information about the 
serious health effects of using products 

that are offered to them and these 
required warnings would directly 
advance that interest, as shown by 
FDA’s quantitative consumer research 
(Refs. 12 and 17). Finally, at least one 
comment suggests the warnings are 
subject to strict scrutiny and cannot 
survive that standard. 

(Response 10) FDA has determined 
that the warnings also would be 
constitutional if reviewed under 
intermediate scrutiny. Under the test for 
restrictions on commercial speech 
articulated in Central Hudson Gas & 
Elec. Corp. v. Pub. Serv. Comm’n, 447 
U.S. 557 (1980), agencies can regulate 
commercial speech where the regulation 
directly advances a substantial 
Government interest and is not more 
extensive than necessary to serve that 
interest. Central Hudson does not 
require that the means chosen by the 
Government be the least restrictive 
means available for addressing an issue, 
see Boards of Trustees. v. Fox, 492 U.S. 
469, 480 (1989), but the Supreme Court 
has in any event observed that required 
factual disclosures are less intrusive 
from a First Amendment perspective 
than are restrictions on speech. 
Zauderer, 471 U.S. at 651. Because the 
Government’s interest in these warnings 
is substantial and the regulation is no 
more extensive than necessary to 
directly advance that interest, the rule 
withstands review even under Central 
Hudson. 

As outlined in the preceding 
paragraphs of this section of the 
preamble, the risks associated with 
cigarette smoking present a significant 
public health problem, and the 
Government’s interest in promoting 
greater public understanding of those 
risks is substantial. The scientific 
evidence produced by FDA’s 
quantitative consumer research 
demonstrates that the required warnings 
in this rule directly advance the 
Government’s interest by outperforming 
the current Surgeon General’s warnings 
in actually providing ‘‘new 
information’’ and ‘‘self-reported 
learning,’’ which promote better 
understanding by the public about the 
negative health consequences of 
smoking, among other measured 
outcomes. As discussed elsewhere, the 
warnings are no more extensive than 
necessary to achieve the Government’s 
interest—they provide factual and 
accurate representations of the dangers 
of cigarette smoking and apply to all 
cigarette packages and advertisements 
by all manufacturers, distributors, and 
retailers, so they are not over- or 
underinclusive in scope, and there is 
enough room remaining on the rest of 

the packages and advertisements for 
manufacturers to convey their messages. 

Although some comments assert 
correctly that public health campaigns 
can be effective in helping raise general 
awareness of the health risks of using 
tobacco products, such campaigns may 
supplement but are not an adequate 
alternative to placing warnings directly 
on cigarette packages and 
advertisements for purposes of 
advancing the Government’s interest. 
Congress has long required that cigarette 
warnings appear on packages and in 
advertisements. As far back as 1965, the 
FCLAA set forth the policy of a 
comprehensive warning program on 
cigarette packages and advertisements 
so that ‘‘the public may be adequately 
informed’’ about the dangers of cigarette 
smoking. FCLAA Section 2(1), codified 
at 15 U.S.C. 1331(1). This reflects the 
recognition that, while voluntary public 
education campaigns can provide 
effective targeting and messaging, they 
do not reach every person who looks at 
a package of cigarettes or advertisements 
and do not receive as many impressions 
as a comprehensive program of cigarette 
package and cigarette advertisement 
warnings. Studies demonstrate that 
pictorial cigarette warnings placed 
directly on products convey the risks to 
those who look at packages and 
advertisements with more immediacy 
and noticeability (see section VI.B for 
further discussion). Therefore, FDA 
disagrees that public education 
campaigns are adequate alternatives for 
warnings on packages and 
advertisements. 

Regarding the proposed alternative of 
text-only warnings, the scientific 
literature strongly supports that 
pictorial cigarette warnings promote 
greater public understanding about the 
health consequences of smoking as, for 
example, they: (1) Increase the 
noticeability of the warning’s messages; 
(2) increase knowledge and learning of 
the negative health consequences of 
smoking; and (3) benefit subpopulations 
that have disparities in knowledge about 
the negative health consequences of 
smoking (see section V.B of the 
proposed rule, 84 FR at 42762–65). 
When Congress amended the FCLAA 
with the Tobacco Control Act, it 
recognized that the current 1984 
Surgeon General’s text-only warnings 
had become ‘‘ineffective in providing 
adequate warnings about the dangers of 
tobacco products’’ (Ref. 14 at 4). To that 
end, Congress directed new cigarette 
warnings to be accompanied by color 
graphics. FDA’s quantitative consumer 
research studies show that the new 
required warnings with color graphics 
promote greater understanding of the 
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negative health consequences of 
smoking than the current 1984 Surgeon 
General’s warnings, which served as the 
control condition. Each of the final 
required warnings outperformed the 
Surgeon General’s warnings on the two 
outcomes FDA specified (as described 
in section VI.E of the proposed rule, 84 
FR at 42771–72) as being predictive for 
promoting understanding of the risks 
associated with cigarette smoking: ‘‘new 
information’’ and ‘‘self-reported 
learning.’’ In addition, the final required 
warnings also demonstrated statistically 
significant greater scores in nearly all 
other measures of understanding when 
compared to the Surgeon General’s 
warnings (see section VII.B below for a 
discussion of the study results for each 
required warning). There is ample 
scientific evidence that textual warnings 
accompanied by large color images will 
directly advance greater public 
understanding of the negative health 
consequences of smoking. 

We disagree with the comment that 
suggests that the required warnings are 
compelled speech that would be subject 
to strict scrutiny as content-based 
regulation of commercial speech, citing 
Reed v. Town of Gilbert, 135 S.Ct. 2218, 
2226 (2015), Sorrell v. IMS Health Inc., 
564 U.S. 552 (2011), and NIFLA. The 
rule is properly reviewed under 
Zauderer but would also easily survive 
scrutiny under Central Hudson. 

In Reed v. Town of Gilbert, the Court 
applied strict scrutiny to content-based 
restrictions on non-commercial speech 
in public fora. Reed had nothing to do 
with commercial speech doctrines, 
much less with the type of disclosure 
required by this final rule, and it has not 
been understood to alter the 
applicability of Central Hudson or 
Zauderer. Likewise, Sorrell ‘‘did not 
mark a fundamental departure from 
Central Hudson’s four-factor test, and 
Central Hudson continues to apply’’ to 
regulations of commercial speech, 
regardless of whether they are content 
based. Retail Digital Network, LLC v. 
Prieto, 861 F.3d 839, 846 (9th Cir. 2017) 
(en banc); accord Missouri Broad. Ass’n 
v. Lacy, 846 F.3d 295, 300 n.5 (8th Cir. 
2017). The Supreme Court has never 
applied strict scrutiny to regulations of 
this type, notwithstanding that they 
generally apply only to a specific type 
of commercial activity, and may thus 
concern a particular subject. To the 
contrary, in NIFLA, which post-dates 
both Reed and Sorrell, the Court 
reaffirmed that it did ‘‘not question the 
legality of health and safety warnings 
long considered permissible, or purely 
factual and uncontroversial disclosures 
about commercial products.’’ NIFLA, 
138 S. Ct. at 2376. 

4. Constitutionality of Statutory 
Requirement 

(Comment 11) Several comments 
argue that the statutory requirement for 
‘‘graphic’’ health warning labels in the 
Tobacco Control Act itself violates the 
First Amendment. Other comments 
express strong support for the cigarette 
health warning label requirement in the 
Tobacco Control Act, noting that this 
provision of the Tobacco Control Act 
was upheld in Discount Tobacco, 674 
F.3d 509 (6th Cir. 2012). 

(Response 11) Comments addressed to 
the facial constitutionality of a statute 
are generally outside the scope of an 
agency’s rulemaking authority. Am. 
Meat Inst., 760 F.3d at 25 (‘‘We do not 
think the constitutionality of a statute 
should bobble up and down at an 
administration’s discretion.’’). The 
statutory requirement for cigarette 
health warning labels was in any event 
considered in a facial challenge and 
upheld by the Sixth Circuit in Discount 
Tobacco City, and the Supreme Court 
denied the manufacturers’ petition for a 
writ of certiorari (569 U.S. 946 (2013)). 
For the reasons stated in that opinion, 
and for the additional reasons stated in 
the preceding paragraphs of this section 
of the preamble explaining why the 
final rule is constitutional, the statutory 
‘‘graphic label statement’’ requirement 
is consistent with the First Amendment. 

D. Comments Regarding the 
Administrative Procedure Act (APA) 

FDA received comments on a range of 
APA issues, including general 
objections that the rule is not the result 
of deliberative and reasoned decision 
making and comments that assert FDA 
failed to support the Agency’s findings, 
ignored alternative evidence, and failed 
to provide an opportunity to 
meaningfully comment. Several 
comments generally note that under the 
APA courts will set aside a rule if the 
rule exceeds the Agency’s authority, 
fails to comply with statutory 
requirements or consider alternatives, or 
if the action is otherwise arbitrary, 
capricious, or an abuse of discretion. As 
discussed in detail in the following 
paragraphs, FDA has carefully 
considered and responded to the APA 
issues raised in the comments. 

1. Adequacy of the Evidence in Support 
of the Rule 

(Comment 12) Several comments 
assert that the proposed rule violated 
the APA because under the APA, FDA 
must engage in ‘‘reasoned decision- 
making’’ and FDA violated the APA by 
failing to develop affirmative 
‘‘substantial evidence’’ to support the 

rule or, alternatively, because FDA 
relied on evidence that does not support 
the rule. Some comments suggest that 
FDA violated the APA by not 
developing a record to support the rule 
but instead issued the rule based on 
‘‘speculation, conjecture, or 
supposition’’ and that FDA based the 
proposed rule either on: ‘‘(1) a 
hypothetical reduction in smoking not 
supported by the record, or (2) a 
hypothetical problem, lack of consumer 
awareness of the harms of smoking.’’ 

More specifically, some comments 
argue that FDA has failed under the 
APA to articulate a rational explanation 
for the required warnings included in 
the proposed rule. Comments said that 
if FDA’s interest is consumer awareness, 
then consumers do not need to be 
informed of the risks of smoking 
because there is ample evidence that 
consumers are well aware of the health 
risks of cigarette smoking. Other 
comments argue that FDA’s research is 
flawed as it is inherently biased and 
fails to account for potential 
confounding variables and did not 
reliably test ‘‘whether study participants 
actually learn anything new.’’ With 
respect to FDA’s final quantitative 
consumer research study, some 
comments suggest FDA also failed to 
test whether the proposed images add 
any new information above and beyond 
the new text and failed to control for the 
effect of altering the warnings’ size and 
location. Another comment objects to 
the final quantitative study as flawed 
because FDA failed to incorporate the 
commenter’s suggestions on 
demographic and other factors. Some 
comments state that both quantitative 
studies are also flawed as they did not 
test comprehension or understanding of 
the revised textual statements or images 
and because they enrolled non- 
representative participants. These 
comments also argue that FDA’s 
quantitative studies fail to support the 
proposed required warnings because the 
study results demonstrate low or no 
impact of several tested statements or 
statement-and-image pairings. Other 
comments suggest that FDA 
inappropriately relied on non-U.S. 
studies and on other studies that have 
design or execution limitations, 
including lack of comparative 
effectiveness data, no measurement of 
understanding, and no evaluation of 
whether the image contributes to 
understanding over and above text. 

Other comments suggest that if the 
rule is based on an interest in a 
reduction in smoking, then FDA has 
provided no evidence, including no 
consumer perception and actual use 
data, that the proposed required 
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warnings would decrease smoking 
initiation and increase smoking 
cessation. 

(Response 12) FDA disagrees with 
comments suggesting that the rationale 
for and evidentiary basis supporting this 
rule are inadequate. Rather, FDA has 
both documented the need for this rule 
and developed a robust record 
supporting it. As the record 
demonstrates, the final cigarette health 
warnings will promote greater public 
understanding of the negative health 
consequences of smoking. 

The rationale for the rule is clear. 
Cigarette smoking remains the leading 
cause of preventable disease and death 
in the United States, yet the public 
continues to hold misperceptions about 
the health risks of smoking and is 
largely unaware of certain conditions 
caused by smoking (see section V for 
further discussion). We disagree with 
comments that argue the public’s 
knowledge of the general harms of 
cigarette smoking undercuts the need 
for these required warnings. Contrary to 
some comments’ discussion of the 
PATH data, there remain large gaps in 
knowledge about the health effects of 
smoking, with many smokers having 
little awareness of the wide variety of 
diseases causally linked to smoking (see 
section V.B for further discussion). As 
discussed in more detail in the First 
Amendment section, the Sixth Circuit 
concluded that ‘‘[t]here can be no doubt 
that the government has a significant 
interest in . . . warning the general 
public about the harms associated with 
the use of tobacco products.’’ Discount 
Tobacco, 674 F.3d 509, 519 (6th Cir. 
2012). 

FDA also disagrees that the Agency’s 
research fails to support this rule or that 
different warning elements should have 
been tested. FDA undertook a rigorous 
science-based, iterative research process 
to develop and test cigarette health 
warnings depicting the negative health 
consequences of smoking. FDA’s 
process involved carefully reviewing the 
scientific literature on the health risks 
associated with cigarette smoking, 
evaluating the public’s general 
awareness and knowledge of those 
health risks, and assessing the Agency’s 
own consumer research on potential 
revised warning statements (see section 
VI for further discussion). The Agency’s 
findings as a result of this process 
showed that the selected pairings of text 
and pictorial warnings would promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking. FDA further disagrees 
with comments suggesting that FDA’s 
reliance on other studies in developing 

its warnings is inappropriate (see 
section V.B.2 for further discussion). 

Accordingly, the proposed rule is 
justified by the Government’s interest in 
promoting greater public understanding 
of the negative health consequences of 
smoking. To the extent some comments 
suggest that FDA did not prove that the 
warnings will lead to increased smoking 
cessation or decreased initiation, FDA 
notes that increased smoking cessation 
and decreased initiation are not the 
purpose of this rule. 

(Comment 13) One comment states 
there is no evidence to support FDA’s 
proposal to include two different images 
with the textual warning statement of 
‘‘WARNING: Smoking causes COPD, a 
lung disease that can be fatal.’’ 

(Response 13) FDA is finalizing only 
one text-and-image pairing for the 
textual warning statement, ‘‘WARNING: 
Smoking causes COPD, a lung disease 
that can be fatal.’’ 

2. Consideration of Contrary Scientific 
Evidence 

(Comment 14) Some comments 
suggest that FDA did not adequately 
consider contrary scientific evidence 
that undermines the proposed rule, 
including evidence showing that 
graphic warnings are ineffective in 
improving consumer comprehension; 
evidence showing ‘‘shocking images’’ to 
be less effective; evidence showing that 
gruesome images can be seen as 
exaggerating risks and thus ignored; 
evidence showing that ‘‘fear-based’’ 
messages can be ignored or perceived in 
a defensive manner; or evidence 
showing that consumers already 
understand the health consequences of 
smoking. Comments assert that FDA did 
not address evidence indicating that the 
statutory size requirements for warnings 
on packages and advertisements do not 
advance consumer understanding. 

(Response 14) FDA disagrees with 
comments suggesting FDA did not 
adequately consider contrary scientific 
evidence. As discussed in greater detail 
below, FDA concludes that those 
studies with findings contrary to FDA’s 
conclusion regarding images promoting 
greater understanding may be partly or 
fully attributable to the fact that the 
public already has a high pre-existing 
level of knowledge of the specific health 
consequences described in the warnings 
tested in those studies (see section V.B.2 
for further discussion). With respect to 
the evidence about the size of the 
warnings, the proposed required 
warnings were tested in the sizes 
specified by section 4 of the FCLAA. 
The data generated from FDA’s final 
quantitative consumer research study 
demonstrate that the 11 final required 

warnings increase understanding of the 
negative health consequences of 
cigarette smoking. 

3. Consideration of Alternatives 
(Comment 15) Comments state that 

FDA did not adequately evaluate 
alternatives to the proposed rule, such 
as refreshing the Surgeon General’s 
warnings or requiring new, text-only 
warnings. Other comments suggest that 
FDA should evaluate the alternatives of 
smaller or differently placed warnings, 
or the use of ‘‘enhanced public 
education campaigns.’’ 

(Response 15) FDA disagrees with 
comments suggesting that its 
consideration of alternatives was 
inadequate. FDA considered many 
approaches, including text-only 
warnings or different graphic 
approaches, throughout its process. 
Ultimately, FDA was guided both by 
Congress’s directive to issue regulations 
with color graphics to accompany new 
textual warnings and, as described more 
fully in section VI of the proposed rule, 
by findings from health communication 
science research regarding best practices 
for communicating health risk 
information to the lay public. 

In amending the FCLAA with the 
Tobacco Control Act, Congress 
explicitly recognized that the Surgeon 
General’s text-only warnings had 
become ‘‘ineffective in providing 
adequate warnings about the dangers of 
tobacco products’’ (Ref. 14 at 4). To that 
end, Congress mandated new cigarette 
textual warning statements to be 
accompanied by color graphics. Given 
this directive, testing text-only warnings 
would not have been an optimal use of 
FDA’s resources. FDA did, however, 
consider the substantial body of 
scientific evidence showing that 
cigarette textual warning statements 
better promote public understanding of 
health risks when accompanied by color 
graphics. Furthermore, as discussed in 
section VI, FDA’s research studies show 
that the new warnings with 
accompanying color graphics promote 
greater understanding of the risks of 
smoking than the controls consisting of 
the (text-only) Surgeon General’s 
warnings (see, also, section V of the 
proposed rule for a discussion of the 
literature on the benefits of large 
pictorial cigarette health warnings). 

With regard to comments suggesting 
that FDA should have considered 
smaller or differently placed warnings, 
FDA disagrees. The statute sets forth the 
requirements with regard to size and 
placement of the warnings, and the 
scientific literature strongly supports 
that larger warnings, such as those of 
the size proposed in this rule, are 
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necessary to ensure that consumers 
notice, attend to, and read the messages 
conveyed by the warnings, which leads 
to improved understanding of the 
specific health consequences that are 
the subject of those warnings (Refs. 4 
and 15). The placement of the warnings 
at the top 50 percent of the front and 
rear panels of the packages and at least 
the top 20 percent of advertisements 
will better ensure noticeability of the 
warnings. Moreover, the Supreme Court 
has recognized that decisions with 
respect to the constitutionality of a 
regulation do not include second- 
guessing the details of such regulations. 
In Burson v. Freeman, 504 U.S. at 210– 
11, the Court, having determined that 
some restricted zone around a voting 
area was necessary to secure the State’s 
compelling interest, recognized that the 
exact size of that space was not a 
constitutional question. Rather, the 
constitutional question lies in the outer 
bounds of a regulation; various 
permutations within those bounds is a 
matter for legislators. 

FDA also disagrees with comments 
that FDA should have pursued 
enhanced public education efforts rather 
than issuing new warnings. As 
discussed more fully in the First 
Amendment section, while public 
health campaigns can allow for effective 
targeting and messaging, they do not 
reach every person who looks at a 
package of cigarettes or advertisements 
and do not receive as many impressions 
as a comprehensive program of cigarette 
package and cigarette advertisement 
warnings. Studies demonstrate that 
pictorial cigarette warnings placed 
directly on products convey the risks 
with more immediacy and noticeability 
(see section VI.B for further discussion). 
Accordingly, new warnings with color 
graphics for packages and 
advertisements will promote greater 
public understanding of the risks of 
smoking. 

4. Meaningful Opportunity To Comment 
(Comment 16) FDA received 

comments asserting that the Agency 
failed to provide an opportunity to 
meaningfully comment under the APA 
because FDA did not fully disclose the 
data, methodologies, summaries, and 
conclusions relied on to support the 
proposed rule. Some comments argue 
that 60 days is not enough time to 
comment given the complexity of the 
proposed rule and does not provide the 
public sufficient time to develop 
alternative warnings, and one comment 
requests an extension of the comment 
period. The comments note that FDA 
spent years developing the proposed 
rule and emphasized throughout the 

proposed rule the complex process the 
Agency undertook to develop the 
required warnings. Some comments 
suggest FDA made errors due to a court 
order which, they contend, forced the 
Agency to rush through the final stages 
of rulemaking or that FDA did not 
provide sufficient time because the 
Agency does not intend to consider 
alternatives. One comment requests a 
response to a Freedom of Information 
Act request as essential to being able to 
meaningfully respond to comments. 

(Response 16) We disagree with these 
comments. Although the Agency is 
under a court order to send the final 
rule to the Office of the Federal Register 
by a specific date, FDA provided a 
standard 60-day comment period for the 
proposed rule and the Agency has 
thoroughly reviewed and responded to 
all public comments and made changes 
that are reflected in the final rule based 
on public input. While the Agency 
supplemented the docket with 
requested background information (84 
FR 60966, November 12, 2019), as 
discussed below these qualitative 
studies are not key data relied upon by 
the Agency to make final decisions 
about the proposed and final rules. 

As explained in section VI of the 
proposed rule, FDA conducted various 
qualitative focus groups and interviews 
(‘‘qualitative studies’’) to test and refine 
image concepts for the required 
warnings and to obtain feedback on 
which textual statements should be 
selected for further study. In general, 
qualitative research is used to 
understand how a research topic is 
experienced from the perspective of the 
study participants. It is typically 
conducted via indepth interviews, 
participant observation, or focus groups 
to obtain information about the 
attitudes, opinions, and behavior of 
particular populations. FDA did not 
include the qualitative study reports in 
the docket as the rulemaking itself did 
not directly rely upon them. However, 
because the qualitative studies did 
inform further FDA research and 
development, namely, the quantitative 
consumer research studies, FDA 
subsequently added these materials to 
the docket and reopened the comment 
period for 15 days to allow public input 
on the supplemental materials (84 FR 
60966). 

The APA does not include a specific 
procedural requirement for the length of 
time an agency must allow for 
comments. See Phillips Petroleum Co. v. 
EPA, 803 F.2d 545, 559 (10th Cir. 1986) 
(stating ‘‘[t]his opportunity to 
participate is all that the APA 
requires’’). FDA’s regulations generally 
require that the Agency provide 60 days 

for comment on proposed regulations 
(21 CFR 10.40(b)(2)). The Commissioner 
may shorten or lengthen that time 
period for ‘‘good cause,’’ but in no event 
is the time for comment to be less than 
10 days. Id. While FDA regulations 
permit an extension of comment 
periods, § 10.40(b)(3)(i), a request to do 
so ‘‘must discuss the reason comments 
could not feasibly be submitted within 
the time permitted, or that important 
new information will shortly be 
available, or that sound public policy 
otherwise supports an extension of the 
time for comment.’’ Id. When agencies 
have been challenged on abbreviated 
comment periods, courts generally look 
to whether shorter time frames were 
necessitated by deadlines for Agency 
action. See, e.g., Omnipoint Corp. v. 
FCC, 78 F.3d 620, 629–630 (D.C. Cir. 
1996) (rejecting a challenge to a 15–day 
comment period given a ‘‘congressional 
mandate [to act] without administrative 
or judicial delays’’) (internal quotations 
and citation omitted); Fla. Power & Light 
Co. v. United States, 846 F.2d 765, 772 
(D.C. Cir. 1987) (determining that a 15- 
day comment period did not violate the 
APA where the Nuclear Regulatory 
Commission was under a 
Congressionally imposed deadline). 
Courts considering whether a public 
comment period was long enough also 
look in particular to whether there is 
evidence that interested parties did in 
fact submit meaningful comments. See, 
e.g., Fla. Power & Light, 846 F.2d at 772 
(finding ‘‘no evidence that petitioners 
were harmed by the short comment 
period,’’ where the Commission 
‘‘received sixty-one comments, some of 
them lengthy, addressing its proposed 
rule’’ and ‘‘[t]hose comments had a 
measurable effect on the final rule’’) 
Conference of State Bank Sup’rs v. 
Office of Thrift Supervision, 792 F. 
Supp. 837, 844 (D.D.C. 1992) (rejecting 
argument that 30-day comment period 
was inadequate, ‘‘especially in light of 
the comments that [aggrieved plaintiffs] 
and other interested parties submitted 
in response to this proposed rule’’) 
(citing 12 pages of comments in 
administrative record). 

Here, the Agency received numerous 
meaningful comments both in support 
of and disagreeing with the proposed 
rule, totaling thousands of pages. The 
Agency has not only taken those public 
comments into consideration in issuing 
this final rule, but also made changes to 
the final requirements based on that 
public feedback, including allowing 
cigarette manufacturers to use different 
required warnings on the front and rear 
panels of a cigarette package, and 
altering the image of the underweight 
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baby on a scale to improve image 
clarity. The initial 60-day period and 
supplemental 15-day period for public 
comment on the notice of proposed 
rulemaking provided ample opportunity 
for public participation in this 
rulemaking process, and comments have 
failed to establish a basis under 
§ 10.40(b)(3)(i) for any further 
extensions of time. 

5. Requirement of Random and Equal 
Distribution 

(Comment 17) Comments assert that 
the random and equal distribution 
requirement for cigarette packages as 
applied to the proposed 13 warnings is 
arbitrary and capricious under the APA 
because compliance is impossible from 
a printing perspective. Comments urge 
that FDA must reduce the number of 
warnings and provide greater flexibility. 
These comments suggest FDA 
misunderstands the printing processes 
in the United States and that industry 
cannot comply, particularly in the time 
allotted. The comments explain the 
printing process and describe why 
requiring the random and equal 
distribution of thirteen warnings is 
‘‘infeasible.’’ 

(Response 17) FDA is finalizing a set 
of 11 required warnings. FDA disagrees 
that the statute’s and the final rule’s 
requirement for random and equal 
display and distribution of cigarette 
package warnings violates the APA. A 
standardized number of warnings—11 
in this final rule, reduced from 13 in the 
proposed rule—gives the industry a 
known quantity to implement, and the 
statute and final rule provides for a 15- 
month period in which to adjust any 
printing processes that may require 
updating. In addition, as we discuss in 
our responses to the comments that 
describe implementation concerns (see 
section X), in preparation for 
submission of a cigarette plan, FDA 
encourages manufacturers to engage 
with FDA sooner rather than later on 
specific issues related to their product 
(see also section IX.B.4.e). 

V. Need for Rule and FDA Responses to 
Comments 

A. Cigarette Use in the United States 
and the Resulting Health Consequences 

1. Smoking Prevalence and Initiation in 
the United States 

In explaining the need for the 
proposed rule, we provided information 
on smoking prevalence and initiation 
rates among adults and children in the 
United States. As stated in the proposed 
rule, cigarettes remain the most 
commonly used tobacco product in the 
United States among adults, and a 

substantial percentage of U.S. adults are 
cigarette smokers (Ref. 18). Although 
cigarette smoking prevalence has 
generally declined over the past several 
decades, approximately 34.2 million 
U.S. adults smoke cigarettes, and, 
among these adult smokers, the vast 
majority—74.6 percent, or 
approximately 25.5 million people— 
smoke every day. Smoking prevalence 
remains higher than the national 
average among certain demographic 
subgroups of the adult population. For 
example, among adults with differing 
levels of education, the highest 
prevalence rates have been observed in 
adults with lower education levels. Data 
indicate that 36.0 percent of adults with 
a General Education Development 
certificate and 21.8 percent of adults 
with less than a high school diploma 
were current smokers in 2018, 
compared with 7.1 percent of adults 
with a college degree and 3.7 percent of 
adults with a graduate degree (Ref. 19). 

Despite recent declines in youth 
smoking rates, the 2019 National Youth 
Tobacco Survey data showed that past 
30-day smoking prevalence among high 
school students was 5.8 percent, 
representing 860,000 youth, of which 
32.5 percent were frequent smokers 
(defined as cigarette use on 20 or more 
of the past 30 days) (Refs. 20 and 21). 
The data also showed that past 30-day 
prevalence among middle school 
students was 2.3 percent, representing 
270,000 youth (Ref. 20). Results from 
the 2018 National Survey on Drug Use 
and Health demonstrate that, on 
average, each day in the United States, 
approximately 1,600 youth ages 12 to 17 
smoke their first cigarette, and 170 
youth ages 12 to 17 become daily 
cigarette smokers (Ref. 22 at Table 
A.3A). 

2. Negative Health Consequences of 
Smoking 

As described in the proposed rule, the 
health risks associated with cigarette 
smoking are significant. Cigarette 
smoking remains the leading cause of 
preventable disease and death in the 
United States and is responsible for 
more than 480,000 deaths per year 
among cigarette smokers and those 
exposed to secondhand smoke (Ref. 3). 
Smoking causes more deaths each year 
than human immunodeficiency virus, 
illegal drug use, alcohol use, motor 
vehicle injuries, and firearm-related 
incidents combined (Refs. 23 and 24). 
Over 16 million Americans alive today 
live with disease caused by smoking 
cigarettes (Ref. 3). 

Since the first Surgeon General’s 
Report published in 1964, evidence of 
the negative health consequences of 

cigarette smoking and secondhand 
smoke has expanded dramatically. For 
example, the 2014 Surgeon General’s 
Report (Ref. 3) presented a robust body 
of scientific evidence documenting the 
health consequences from both smoking 
and exposure to secondhand smoke 
across a range of diseases and organ 
systems. In particular, the 2014 Surgeon 
General’s Report added eleven diseases 
to the long list of diseases causally 
linked to cigarette smoking: Liver 
cancer, colorectal cancer, age-related 
macular degeneration, orofacial clefts in 
newborns from maternal smoking 
during pregnancy, tuberculosis, stroke 
(for adults), diabetes, erectile 
dysfunction, ectopic pregnancy, 
rheumatoid arthritis, and impaired 
immune function (Ref. 3 at pp. 4–5). 
The health conditions established to be 
causally linked to cigarette smoking in 
the 2014 Surgeon General’s Report are 
in addition to the more than 40 unique 
health consequences of cigarette 
smoking and exposure to secondhand 
smoke determined by earlier studies 
(Ref. 3). 

FDA received many comments that 
were strongly supportive of the 
proposed rule, many of which reiterate 
the negative health consequences of 
cigarette smoking described in the 
proposed rule and stressed the need for 
public health measures, such as new 
cigarette health warnings, to 
communicate the latest science to the 
public. FDA did not receive comments 
disputing that cigarette smoking is 
harmful to human health. 

(Comment 18) Several comments 
emphasize that, given the substantial 
health toll of tobacco use, ‘‘it is difficult 
to imagine a more compelling 
governmental interest than to ensure 
that the public understands the health 
consequences of smoking’’ and that 
health warnings on cigarettes are one of 
the most efficient and effective ways of 
doing so. 

(Response 18) FDA agrees that the 
health toll from cigarettes is substantial 
and that the required warnings in the 
final rule will improve public 
understanding about the breadth of 
negative health consequences caused by 
smoking. As explained in section V.B of 
the proposed rule, the scientific 
literature demonstrates that cigarette 
health warnings that are noticeable, lead 
to learning, and increase knowledge will 
promote greater public understanding of 
the negative health consequences of 
smoking, and FDA’s consumer research 
has demonstrated that the required 
warnings will advance this important 
governmental interest. 

(Comment 19) A comment (from a 
public health group and a network of 
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state and territorial tobacco prevention 
and control programs across the United 
States) expressed support for FDA to 
fully implement all of the warnings in 
the proposed rule. The comment states 
the rule is complementary to the needs 
and goals of public health agencies and 
that the required warnings on cigarette 
packs and advertisements will 
effectively and appropriately support 
state and territory-based efforts to 
educate smoking and nonsmoking 
consumers. 

(Response 19) FDA agrees that the 
final rule will complement other 
educational efforts that inform smokers 
and nonsmokers about the negative 
health consequences of smoking. As we 
discuss in section VII, following 
consideration of the public comments 
received in the docket, as well as based 
on the results of our consumer research 
studies, existing scientific literature on 
cigarette health warnings, and legal and 
policy considerations, FDA is finalizing 
11 of the 13 required warnings. 

(Comment 20) Some comments 
provide additional information that 
smoking disproportionately harms 
(through both higher prevalence and 
tobacco-related death and disease) many 
marginalized populations, including 
African-Americans; American Indians, 
and Alaskan Natives; people with low 
incomes, low educational attainment, 
and low health literacy; people who 
identify as lesbian, gay, bisexual, or 
transgender; and people with behavioral 
health and substance use conditions 
(see, e.g., Refs. 25–28). 

(Response 20) FDA agrees that 
cigarette smoking disparities exist 
among specific subpopulations in the 
United States. As described in section 
IV.A of the proposed rule, smoking 
prevalence is higher in some 
subpopulations (e.g., those with lower 
socioeconomic status (SES)) than the 
general U.S. population (Refs. 18, 29, 
and 30). For the reasons explained in 
section V.B.2 of the proposed rule, some 
subpopulations experience disparities 
in knowledge of the health harms of 
smoking due to lower health 
information access and lower health 
literacy, and the evidence collectively 
demonstrates that pictorial cigarette 
warnings, such as the required warnings 
being issued in this final rule, are 
effective across diverse populations and 
settings and will likely help reduce 
disparities found in consumer 
understanding about the harms of 
smoking. 

B. Data Concerning Cigarette Health 
Warnings 

1. The Current 1984 Surgeon General’s 
Warnings Are Inadequate 

In the preamble to the proposed rule, 
FDA observed that cigarette packages 
and advertisements can serve as 
important channels for communicating 
health information to broad audiences 
that include both smokers and 
nonsmokers. Daily smokers are 
potentially exposed to the warnings on 
packages over 5,100 times per year, and, 
because these packages are not always 
concealed and are often visible to those 
other than the person carrying the 
package, including retail customers, 
warnings on those packages are 
potentially viewed by many others, 
including nonsmokers (Refs. 31 and 32). 
Smokers and nonsmokers, including 
adolescents, also are frequently exposed 
to cigarette advertising appearing in a 
range of marketing channels, including 
print and digital media, outdoor 
locations, and in and around retail 
establishments where tobacco products 
are sold (Refs. 33 and 34). The inclusion 
of health warnings on cigarette packages 
and in advertisements therefore can 
provide a critical opportunity to help 
smokers and nonsmokers of all ages 
better understand the negative health 
consequences of smoking. However, the 
current 1984 Surgeon General’s 
warnings have suffered from three 
critical problems: (1) They have not 
changed in more than 35 years and long 
ago became effectively stale; (2) they do 
not effectively promote greater public 
understanding of the risks of smoking 
because they do not attract attention, are 
not remembered, and do not prompt 
thoughts about the risks of smoking; and 
(3) they do not address areas where 
there are significant gaps in public 
understanding about the negative health 
consequences of cigarette smoking (see 
section V.A of the proposed rule). 

The proposed rule presented 
extensive evidence from the scientific 
literature regarding how the current 
1984 Surgeon General’s warnings are 
largely unnoticed and unconsidered by 
both smokers and nonsmokers (see 
section V.A.2 of the proposed rule). 
FDA also provided clear evidence that 
consumers suffer from a pervasive lack 
of knowledge about and understanding 
of many of the negative health 
consequences of smoking and the 
current Surgeon General’s warnings are 
inadequate to address these knowledge 
gaps. 

We received numerous comments 
supporting our analysis regarding the 
inadequacy of the current 1984 Surgeon 
General’s warnings that appear on 

cigarette packages and in cigarette 
advertisements. FDA also received 
many comments regarding the level of 
consumers’ knowledge and 
understanding of the health risks of 
smoking. Several comments stated that 
the public is adequately informed about 
the risks of smoking, while many other 
comments explained that consumers 
lack knowledge about a wide variety of 
smoking risks. These comments, and 
our responses, are summarized below. 

(Comment 21) A substantial number 
of comments strongly support the 
proposed rule and urge FDA to include 
all 13 proposed required warnings in 
the final rule. These comments cite as 
support: The more than 35 years since 
the current 1984 Surgeon General’s 
warning labels were changed; the 
conclusion that the current Surgeon 
General’s warnings are ‘‘wholly 
inadequate’’ because they are not 
noticed and fail to address many of the 
health harms of smoking of which the 
public has little knowledge; the 
demonstrated gaps in public awareness 
and knowledge of the health risks of 
tobacco use; the well-established and 
‘‘overwhelming’’ findings that large 
pictorial cigarette warnings such as 
those included in the proposed rule can 
effectively promote public awareness 
and understanding of the negative 
health consequences of smoking 
through conveying the risks of smoking 
and secondhand smoke (Ref. 35); and 
FDA’s scientific evidence and research 
studies establishing that the proposed 
warnings will advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

(Response 21) FDA agrees that there is 
a strong need for new cigarette health 
warnings because, as noted in section 
V.A of the proposed rule, the current 
1984 Surgeon General’s warnings are 
inadequate because they do not attract 
attention, are not noticed, do not 
prompt consumers to think about the 
risks of smoking, are not remembered, 
do not address the breadth of negative 
health consequences of smoking, and 
have not been updated in more than 35 
years. FDA agrees that large pictorial 
cigarette warnings, such as the ones 
required in the final rule, will address 
the noted issues by attracting attention 
and focusing on less-known health 
consequences of smoking to promote 
greater public understanding of the 
negative health consequences of 
smoking (see section V.B of the 
proposed rule and section V.B of the 
final rule). 

(Comment 22) Several comments 
strongly support FDA’s aim in issuing 
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new cigarette health warnings, which is 
to promote greater public understanding 
of the negative health consequences of 
smoking. One comment from an 
academic researcher states that the 
proposed warnings’ focus on ‘‘novel’’ 
health effects, for which there are lower 
levels of public awareness, is an 
appropriate and effective strategy. 
Comments from multiple professional 
medical associations emphasize that 
their medical professional members 
know first-hand the devastating impact 
of tobacco-related death and disease on 
the patients, including children, they 
treat in their clinical practice every day. 
Many comments from public health 
providers and advocacy groups, 
including those caring for children, 
strongly encourage FDA to finalize the 
proposed rule as quickly as possible (no 
later than the federal court deadline) 
and to implement the enhanced warning 
labels without further delay. Another 
comment, submitted by an academic 
researcher, emphasizes that the 
proposed rule presents a ‘‘unique 
opportunity’’ to educate consumers on 
some of the less-known health effects of 
tobacco use, including bladder cancer, 
erectile dysfunction, and diabetes, 
stating that ‘‘these health effects are 
among those that consumers and the 
general public in the U.S. are largely 
less aware,’’ according to research 
conducted by the researcher. 

(Response 22) As described in the 
proposed rule, when developing the 
new cigarette health warnings, FDA 
consulted the epidemiological literature 
of causally-linked health conditions as 
identified in the Surgeon General’s 
Reports and scientific literature (see 
sections VI.A and VII.A of the proposed 
rule). FDA developed cigarette health 
warnings that focus on negative health 
effects that are less known or less 
understood by consumers. FDA agrees 
that the required warnings, once 
implemented, will promote greater 
public understanding of the negative 
health consequences of smoking. 

(Comment 23) A number of comments 
support FDA’s finding that the current 
1984 Surgeon General’s warnings are 
inadequate and not taken seriously by 
consumers, public understanding of the 
health impacts of smoking is still 
limited, and large, pictorial cigarette 
warnings can increase knowledge of the 
health harms of smoking. Some 
comments discuss the wide range of 
studies that indicate that the existing 
warnings on cigarette packages and in 
cigarette advertisements are 
substantially less effective at 
communicating the health effects of 
smoking than larger pictorial cigarette 
warnings and are associated with 

substantial disparities in health 
knowledge. 

(Response 23) FDA agrees with these 
supportive comments that the current 
1984 Surgeon General’s warnings on 
cigarette packages and in cigarette 
advertisements are inadequate and 
ineffective in communicating the health 
harms of smoking and that the larger 
pictorial warnings required by this rule 
will be more effective in helping 
promote greater public understanding of 
the negative health consequences of 
smoking. 

(Comment 24) A comment asserts that 
FDA’s proposed rule references some 
published studies that are older, do not 
specifically address the current state of 
the public’s knowledge, or focus on 
smoking-related health effects (e.g., 
cervical cancer, infertility, kidney 
cancer, osteoporosis) that are not found 
in the proposed warnings. The comment 
states that none of the studies are 
directly relevant in showing what the 
U.S. population currently knows about 
the health risks identified in the 
proposed required warnings. 

(Response 24) To examine public 
understanding of the negative health 
consequences of smoking within the 
U.S. population, FDA conducted 
qualitative and quantitative consumer 
research studies that recruited youth, 
young adults, older adults, smokers, and 
nonsmokers in addition to our review of 
the existing scientific literature. Our 
findings reinforced what is known about 
public misperceptions of the health 
harms of smoking while also addressing 
gaps that the comment identifies with 
updated and relevant scientific support. 

As discussed in section V.A.3 of the 
proposed rule, 84 FR at 42761–62, 
consumers suffer from a pervasive lack 
of knowledge about and understanding 
of the many negative health 
consequences of smoking, and 
importantly, the published literature 
indicates that consumers do not 
understand the wide range of illnesses 
caused by smoking. Due to these gaps in 
public understanding about the negative 
health consequences of smoking, as seen 
in the literature, FDA developed the 
required warnings to cover a range of 
smoking-related health effects (as 
described in section VI of the proposed 
rule) in order to improve public 
understanding (see section V.B.2 of the 
proposed rule, 84 FR at 42763–65 
(‘‘Pictorial Cigarette Warnings Can 
Address Gaps in Public Understanding 
About the Negative Health 
Consequences of Smoking’’)). 
Additionally, FDA’s rigorous science- 
based, iterative research and 
development process confirmed that 
there are substantial consumer 

knowledge gaps in in the United States 
and that the required warnings focusing 
on the specific health consequences 
highlighted will meet FDA’s objectives, 
especially as indicated by outcomes of 
‘‘new information’’ and ‘‘self-reported 
learning’’ (see section VI of the 
proposed rule and sections VI and VII 
of this final rule). 

(Comment 25) Several comments 
discuss the disproportionate burden of 
smoking observed for some subgroups 
(e.g., those with lower SES, non-English 
speakers) and state these subgroups also 
have disparities in knowledge about the 
negative harms of smoking. Several 
comments state that these subgroups 
tend to have lower levels of health 
literacy, limited access to information 
about the hazards of smoking, and tend 
to benefit the least from textual 
warnings on smoking harms. As a result, 
many comments state that cigarette 
health warnings with images depicting 
the harms of smoking will benefit these 
subgroups by effectively communicating 
the negative consequences of smoking to 
diverse populations. 

(Response 25) FDA agrees. As 
discussed in section V.B.2.c of the 
proposed rule, 84 FR at 42764–65, 
research shows that pictorial cigarette 
warnings are effective for diverse 
populations that differ in cultural, 
racial, ethnic, and socioeconomic 
backgrounds. Pictorial cigarette 
warnings are likely to help reduce 
disparities among disadvantaged groups 
in consumer understanding about the 
harms of smoking. 

(Comment 26) Two comments argue 
that individuals in the United States 
have substantial exposure to smoking- 
related information from a wide array of 
Federal, State, and other public health 
sources which results in high awareness 
of the negative health effects of 
smoking, rendering the proposed 
cigarette health warnings ineffective in 
increasing consumer understanding of 
the negative health consequences of 
smoking and that FDA has failed to 
address scientific evidence showing that 
consumers already understand the 
health consequences of smoking. In 
support of that argument, one comment 
describes survey findings from FDA’s 
PATH, the Gallup Poll, and the National 
Survey on Drug Use and Health 
(NSDUH) that show high proportions of 
respondents indicating awareness that 
smoking cigarettes is generally harmful 
to one’s health. Additionally, the 
comment submits an analysis of PATH 
data from adult respondents that 
describes perception measures of 
smoking-related health effects and 
associations with current smoking 
status. The comment also cites 
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published studies and draws the 
conclusions that the U.S. population has 
high levels of knowledge regarding 
general and specific smoking-related 
health effects, the public overestimates 
the risks of smoking, and the proposed 
cigarette health warnings would be 
ineffective at increasing consumer 
understanding of the negative 
consequences of smoking. 

(Response 26) FDA disagrees with the 
view that the public already has a strong 
understanding of the health 
consequences of smoking. As discussed 
in section V.A.3. of the proposed rule, 
84 FR at 42761–62, consumers suffer 
from a pervasive lack of knowledge 
about and understanding of many of the 
negative health consequences of 
smoking (see also section VI.A of the 
proposed rule, 84 FR at 42766–67, citing 
research studies finding that consumers 
are largely unaware of the negative 
health consequences of cigarette 
smoking not mentioned in current 
warnings, as well as more specific 
information about the negative health 
effects and their mechanisms). 
Moreover, and importantly, the 
published scientific literature indicates 
that consumers do not understand the 
wide range of illnesses caused by 
smoking. As discussed in section V.B.2 
and VI.D of the proposed rule, 84 FR at 
42763–64, 42770, pictorial cigarette 
warnings have been demonstrated to 
address these gaps in public 
understanding about the negative health 
consequences of smoking by conveying 
new information in a large and 
prominent format that will attract 
attention, be noticed, prompt consumers 
to think about the risks of smoking, and 
be remembered. 

The data that the comment cites on 
general awareness of the harms of 
smoking in FDA’s ongoing PATH study, 
the Gallup Poll, and NSDUH are not 
relevant to this rulemaking. The goal of 
the required warnings is not to increase 
perceptions of general harm of smoking 
as measured by questions in these 
surveys, such as ‘‘How harmful do you 
think cigarettes are to health?’’ or ‘‘Do 
you think smoking is harmful to you?’’ 
Rather, the goal is to promote greater 
public understanding of the negative 
health consequences of smoking as 
conveyed in the required warnings, 
which address specific health 
consequences rather than health 
consequences in the abstract. 

The statement also describes an 
analysis of the publicly available PATH 
data from Wave 1 (2013–2014), Wave 2 
(2014–2015), and Wave 3 (2015–2016). 
The comment’s analysis attempts to 
examine perception measures of the 
specific health harms of smoking 

referenced in the required warnings. We 
have concerns with the analysis 
presented in the comment of PATH data 
for specific health outcomes. Significant 
limitations include a lack of description 
of the methods and statistical approach, 
which make it unclear how perceptions/ 
awareness across the three waves used 
in the analysis were calculated and 
whether the longitudinal data were 
properly weighted. In addition, there is 
a lack of data from youth (younger than 
18), for whom these questions were not 
assessed, which may potentially bias the 
results as younger people may be less 
informed about the range of health 
consequences caused by smoking. 

Beyond concerns with the analytic 
approach, there are important 
limitations in the analysis’s attempt to 
extrapolate from PATH survey items to 
the required warning topics. Many of 
the items used do not align well with 
the topic covered in the proposed 
warnings. For example, the specific 
smoking-related health effect found in 
the PATH item ‘‘Based on what you 
know or believe, does smoking cause 
. . . [h]arm to fetuses (or unborn 
children) during pregnancy from 
second-hand smoke?’’ is purportedly 
aligned with the statement ‘‘WARNING: 
Smoking during pregnancy stunts fetal 
growth.’’ Similarly, the specific 
smoking-related health effect found in 
the PATH item ‘‘Based on what you 
know or believe, does smoking cause 
. . . [l]ung disease such as emphysema 
in smokers?’’ is purportedly aligned 
with the textual statement ‘‘WARNING: 
Smoking causes COPD, a lung disease 
that can be fatal.’’ Although these PATH 
items may assess general awareness of 
related health conditions, they do not 
have sufficient specificity to draw 
conclusions about the required 
warnings and the particular health 
conditions on which they are focused. 
Even for items that more directly relate 
to the textual warning statements such 
as the one found for bladder cancer 
(‘‘WARNING: Smoking causes bladder 
cancer, which can lead to bloody 
urine’’), the PATH item ‘‘Based on what 
you know or believe, does smoking 
cause . . . [b]ladder cancer in 
smokers?’’ does not fully capture all 
information found in the required 
warning, such as the symptoms of 
bladder cancer in this example. More 
importantly, the PATH items do not 
capture information that is conveyed in 
the image depicting the negative health 
outcome, but rather only focus on one 
element of the warnings: The textual 
warning statement. 

Even setting all those serious 
limitations aside, the evidence 
presented in the comment based on 

PATH data still show that there are 
significant opportunities to further 
promote greater public understanding of 
the risks associated with cigarette 
smoking through the required warnings. 
For example, even according to the 
comment’s own analysis of PATH data, 
awareness among adults that smoking 
causes blindness (an incomplete 
measure of understanding that smoking 
causes cataracts, which can lead to 
blindness), was less than 50 percent, 
and awareness among adults that 
smoking causes bladder cancer was less 
than 60 percent. Additionally, simply 
being aware that smoking causes a 
specific health condition is not the same 
as understanding. As described in 
section V of the proposed rule (see the 
first paragraph of this response), 
understanding the negative health 
harms of smoking is multifaceted and 
comprises many processes involving 
attention, reading, knowledge, thinking 
about the risks, learning, information 
processing, and recall. 

A more appropriate test of 
understanding that smoking causes the 
specific health conditions in the 
required warnings is FDA’s final 
quantitative consumer research study 
(Ref. 17), which examined those specific 
outcomes among youth and adults and 
used study questions that were specific 
to the warnings being tested. As 
outlined in section VII, the individual 
required warnings provided new 
information to between 35.7 and 88.7 
percent of participants in the study, and 
the required warnings were all 
perceived to be more helpful in 
understanding negative health effects 
than the current 1984 Surgeon General’s 
warnings. 

The comment also concludes that the 
public overestimates the risk of 
smoking, citing data from an academic 
researcher (Refs. 36 and 37). However, 
that research reports on surveys that 
were paid for and commissioned by 
tobacco-industry law firms in 1985, 
1997, and 1998 for use in defending the 
tobacco industry against litigation and 
has been criticized on methodological 
and other grounds in the public health 
and psychology scientific literature (Ref. 
38; see also, e.g., Refs. 39 and 40). 

2. Cigarette Health Warnings That Are 
Noticeable, Lead to Learning, and 
Increase Knowledge Will Promote 
Greater Public Understanding About the 
Negative Health Consequences of 
Smoking 

The process of getting individuals to 
understand a message is a multifaceted 
process, as individuals must first attend 
to the message (i.e., notice and be made 
aware of the message), and then they 
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must process the information in the 
message (i.e., acquire knowledge of and 
learn that information) (Ref. 41). As 
FDA discussed in the proposed rule, a 
large body of scientific evidence 
demonstrates that large, pictorial 
cigarette warnings, such as those 
required in the final rule, promote 
greater public understanding about the 
health consequences of smoking as they: 
(1) Increase the noticeability of the 
warning’s message, resulting in 
increased consumer attention to, 
reading, and recall of the message; and 
(2) increase knowledge, learning, 
information processing of, and thinking 
about the negative health consequences 
of smoking. Pictorial cigarette warnings 
address gaps in public understanding of 
the negative health consequences of 
smoking as the visual depictions of 
smoking-related disease in the warnings 
reinforce what is in the text of the 
warnings while also providing new 
information beyond what is in the text 
(Ref. 42; see also Ref. 43). As described 
in section V.B.2.c of the proposed rule, 
pictorial cigarette warnings can increase 
understanding of the negative health 
consequences of smoking across diverse 
populations while also benefitting 
subpopulations that have disparities in 
knowledge about the negative health 
consequences of smoking. Given the 
widespread implementation of large 
pictorial cigarette warnings on cigarette 
packages in over 100 countries around 
the world, real world experience from 
those countries support these 
conclusions. FDA received many 
comments on the effectiveness of large 
pictorial cigarette warnings in 
increasing public understanding of the 
health harms of smoking. Those 
comments, and FDA’s responses, are 
summarized below. 

(Comment 27) Multiple comments 
agree that the evidence conclusively 
shows that cigarette health warnings 
that combine images and text are more 
effective than text-only warnings at 
increasing knowledge and public 
understanding of the health effects of 
smoking. One comment, citing the 2012 
Surgeon General’s Report (Ref. 33), 
states that ‘‘health warnings on cigarette 
packages are a direct, cost-effective 
means of communicating information 
on health risks of smoking to 
consumers’’ and that such warnings 
increase knowledge about the harms of 
tobacco use. One comment notes that 
the scientific evidence shows that 
cigarette health warnings increase 
attention, noticeability, recall, 
information processing, and 
understanding of the warnings. The 
comment also states that visual 

depictions of smoking-related disease in 
pictorial cigarette warnings provide new 
information beyond what is found in the 
text of the warnings by helping to 
reinforce and also depict and explain 
the health effect in the text. The 
comment cites a 2008 report by the 
World Health Organization (WHO) (Ref. 
44), which concluded that health 
warnings on tobacco packages increase 
smokers’ awareness of their risk by use 
of pictures that depict the harms of 
smoking. Another comment notes that 
cigarette health warnings that combine 
images and text increase understanding 
of the risks of smoking by increasing 
attention, objective knowledge about 
risks, self-reported learning, and 
thinking about the risks of smoking. 

(Response 27) FDA agrees that the 
scientific evidence shows that pictorial 
cigarette health warnings are more 
effective than text-only warnings at 
increasing knowledge and public 
understanding of the negative health 
consequences of smoking. As described 
in section V.B. of the proposed rule, a 
robust body of scientific literature 
shows that cigarette health warnings 
that combine images and text promote 
public understanding of the negative 
consequences of smoking. For example, 
research shows that compared to text- 
only cigarette warnings, pictorial 
cigarette warnings are more likely to be 
noticed (Refs. 45–57); to be read, looked 
at closely, and recalled (Refs. 48 and 
58); to lead to higher knowledge gain 
and learning (Refs. 59 and 60); and to 
lead to thinking about the message 
content (Ref. 61). 

(Comment 28) A comment cites a 
published meta-analysis (Ref. 61) of 37 
studies across 16 countries that 
summarizes much of the current 
evidence base describing how cigarette 
health warnings that combine images 
and text outperform text-only warnings 
on outcomes such as attracting and 
holding attention and stronger cognitive 
reactions such as perceived credibility 
and thinking about the risks. 

(Response 28) FDA appreciates the 
submission of this important and 
comprehensive research. This meta- 
analysis was included in the proposed 
rule as Ref. 50 and was discussed, along 
with other supportive information about 
the ability of pictorial cigarette warnings 
to improve understanding, in section 
V.B.2.b of the proposed rule in a 
subsection entitled ‘‘Pictorial cigarette 
warnings increase information 
processing and learning of new 
information about the negative health 
consequences of smoking.’’ 

(Comment 29) One comment from a 
large international tobacco research 
program provides an analysis of natural 

experiment data collected from 13 
countries assessing real-world changes 
in adult smokers’ knowledge of the 
health conditions—that focus on the 
same health conditions as those 
included in the proposed required 
warnings—before and after 
implementation of pictorial cigarette 
warnings in those countries. The 
comment’s analysis indicates that, in all 
countries, there was generally no change 
in smokers’ knowledge of already well- 
known health effects following 
implementation of pictorial cigarette 
warnings but that pictorial cigarette 
warnings can lead to further increases in 
knowledge of health effects for which 
awareness levels are already quite high. 
The analysis also indicated that 
pictorial cigarette warnings significantly 
improved awareness of less-known 
health effects and that pictorial cigarette 
warnings that are large and appeared on 
both the front and back of cigarette 
packs were more effective for increasing 
health knowledge. In addition, the 
comment estimates that, after the 
introduction of the proposed warnings 
in the United States, an additional 3.84 
million smokers would know/be aware 
that smoking causes gangrene, an 
additional 5.22 million smokers would 
know/be aware that smoking causes 
blindness, an additional 3.22 million 
smokers would know/be aware that 
smoking causes impotence, and an 
additional 5.90 million smokers would 
know/be aware that smoking causes 
bladder cancer. 

(Response 29) FDA appreciates the 
submission of this analysis of real-world 
data on the impact of the introduction 
of pictorial cigarette health warnings on 
smokers’ knowledge of the negative 
health consequences of smoking. We 
agree that, once implemented, the 
required warnings will have a positive 
impact on the public’s understanding of 
the negative health consequences of 
smoking. Indeed, in section V of the 
proposed rule, we discussed data (see, 
e.g., Refs. 4, 45, 46, 61, and 62) 
regarding how cigarette health warnings 
can inform the public and lead to 
improvements in health knowledge by, 
in part, increasing noticeability of the 
warnings and attention paid to the 
warnings, and that the current 1984 
Surgeon General’s warnings are rarely 
noticed or read. 

The results submitted do have some 
limitations that are common to real- 
world natural experiments, such as 
differences in the demographics of 
smokers between the countries studied 
and the United States. There are also 
some differences between the warnings 
in the countries studied and the final 
required warnings in the United States 
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in terms of the size of the warnings 
(ranging between 30 and 90 percent of 
the pack) and placement of the warnings 
(i.e., on front and back of packs or just 
one side). Additionally, the measures 
used in the comment’s submitted study 
do not match the exact wording or exact 
health consequences depicted in the 
proposed required warnings (e.g., 
secondhand smoke causes asthma in 
children versus tobacco smoke can harm 
your children). Finally, this study only 
includes adult smokers, so it cannot 
account for the potential improvements 
in understanding of the negative health 
consequences of smoking among other 
nonsmoking adults or among youth. 

Although there are limitations to 
applying evaluation findings from other 
countries to the United States, the 
evidence submitted by the comments 
addresses many of these limitations 
with its longitudinal cohort design and 
robust number of countries included in 
the analysis and as such provides a 
useful framework to understand the 
anticipated effect of the required 
warnings. 

(Comment 30) A comment asserts that 
FDA failed to adequately address 
contrary evidence indicating that 
graphic warnings do not meaningfully 
influence consumer knowledge 
regarding the health consequences of 
smoking. The comment states that FDA 
ignores findings from U.S.-based studies 
that demonstrate little or no 
contribution of added color graphics to 
textual warning messages (Refs. 63–67). 

(Response 30) In section V.B.2.a of the 
proposed rule, we acknowledge a small 
number of U.S.-based studies that failed 
to find that the specific pictorial 
cigarette warnings tested in those 
studies had an effect on increasing 
study participants’ agreement with 
correct health beliefs about the negative 
effects of smoking. As we discussed in 
the proposed rule, the failure to find an 
effect may be partly or fully attributable 
to the fact that the public already has a 
high pre-existing level of knowledge of 
the specific health consequences 
described in the warnings tested in 
those studies, such as the nine warning 
statements set forth by Congress in the 
Tobacco Control Act that focus on 
better-known health consequences of 
smoking. Some of the comments cited 
recently published studies, and we have 
since completed review of those studies. 
One study (Ref. 66) compared 
participants who viewed pictorial 
cigarette warnings, based on the nine 
TCA statements, to those who viewed 
the text-only versions of the warnings. 
The study found that the pictorial 
cigarette warnings using the nine TCA 
statements did not promote greater 

public understanding when compared 
to text-only warnings, which is 
consistent with previous findings (Ref. 
68). These findings are also consistent 
with FDA’s first quantitative consumer 
research study, which showed that, 
generally, relatively few study 
participants reported the nine TCA 
statements to be new information (Ref. 
12), and further support FDA’s decision 
to develop and test new textual warning 
statements beyond the nine statements 
in the Tobacco Control Act. Finally, the 
comment cites additional studies that 
focus on the effect of pictorial cigarette 
warnings on emotional reactions or 
behavioral outcomes (e.g., implicit or 
explicit negative evaluations) (Ref. 67), 
cigarette purchasing behavior (Ref. 65), 
quit intentions and quit attempts (Ref. 
63), and smoking behaviors (Ref. 64), 
each of which is beyond the scope of 
this rulemaking. The purpose of the 
final rule is to promote greater public 
understanding of the negative health 
consequences of smoking. 

(Comment 31) One comment 
questions FDA’s use of existing 
published scientific studies from 
outside of the United States, which it 
considers unreliable scientific evidence 
to support the rule. 

(Response 31) FDA disagrees that 
published scientific studies from 
outside the United States are, by 
definition, unreliable scientific evidence 
to support the final rule. The 
consistency of findings on the 
effectiveness of pictorial cigarette 
warnings across countries supports both 
the scientific validity and reliability of 
the effect of pictorial cigarette warnings, 
irrespective of country-specific contexts. 
In section V.B of the proposed rule, FDA 
discusses studies that demonstrate how 
pictorial cigarette warnings promote 
greater understanding about the health 
consequences of smoking. Some of the 
cited literature includes studies 
conducted outside of the United States. 
These international data are appropriate 
because they provide empirical support 
for the role of pictorial cigarette 
warnings in generally promoting 
understanding of the negative health 
consequences of smoking, especially as 
some of those studies test the effect of 
the actual implementation of pictorial 
cigarette warnings at the national level, 
which is not currently possible to study 
in the United States. Like those 
international studies, U.S.-based studies 
support the conclusion that pictorial 
cigarette warnings promote greater 
understanding of the negative health 
consequences of smoking. Accordingly, 
this body of scientific literature further 
confirms the findings from FDA’s own 
consumer research studies 

demonstrating that the required 
warnings will promote greater public 
understanding. 

(Comment 32) Some comments 
mention public education campaigns as 
an alternative to requiring cigarette 
manufacturers to display cigarette 
health warnings on their packaging and 
in their advertising. One comment states 
that FDA did not consider the potential 
for enhanced public education 
campaigns as a less burdensome 
approach to advance its objective and 
promote consumer understanding. 
Another comment states that ‘‘there is 
also strong evidence that an FDA-run 
public-education campaign would be 
significantly more effective than the 
proposed graphic warnings’’ and that 
such campaigns have several advantages 
over graphic warnings. 

(Response 32) FDA and others have 
been actively engaged in a variety of 
public education campaigns related to 
cigarette and other tobacco product use, 
and these campaigns have made 
positive contributions to educating the 
public. However, given the enormity of 
the public health consequences of 
cigarette smoking in the United States, 
and the large and diverse sectors of 
society affected by cigarette smoking, 
Congress correctly concluded that this 
channel for communications was not by 
itself sufficient. Accordingly, in 
enacting the Tobacco Control Act, 
Congress amended section 4 of the 
FCLAA and directed FDA to issue new 
cigarette health warnings that include 
color graphics depicting the negative 
health consequences of smoking to 
accompany new textual warning 
statements (section 201 of the Tobacco 
Control Act, which amends section 4 of 
the FCLAA). Furthermore, research 
shows that cigarette packages and 
advertisements can serve as important 
channels for communicating health 
information to broad audiences that 
include both smokers and nonsmokers 
(Refs. 43 and 45). Daily smokers, who in 
2016 averaged 14.1 cigarettes per day, 
are potentially exposed to the warnings 
on packages over 5,100 times per year, 
and, because these packages are often 
visible to individuals other than the 
person carrying the package, warnings 
on those packages are potentially 
viewed by many others, including 
nonsmokers (Refs. 43 and 69). Also, 
smokers and nonsmokers, including 
adolescents, are frequently exposed to 
cigarette advertising appearing in a 
range of marketing channels, including 
print and digital media, outdoor 
locations, and in and around retail 
establishments where tobacco products 
are sold. FDA agrees that there is an 
important role for other educational 
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efforts to inform smokers and 
nonsmokers about the negative health 
consequences of smoking; however, 
while such efforts complement the 
required warnings, they are not, by 
themselves, an effective alternative. 

VI. FDA’s Approach to Developing and 
Testing Cigarette Health Warnings 
Depicting the Negative Health 
Consequences of Smoking 

As explained in the proposed rule, 
FDA undertook a rigorous science- 
based, iterative research process to 
developing and testing cigarette health 
warnings depicting the negative health 
consequences of smoking. FDA’s 
process involved carefully reviewing the 
scientific literature on the health risks 
associated with cigarette smoking, 
evaluating the public’s general 
awareness and knowledge of those 
health risks, and assessing the Agency’s 
own consumer research on potential 
revised warning statements. Part of this 
iterative process included considering 
whether to revise the nine TCA 
statements to promote greater public 
understanding of the risks associated 
with cigarette smoking. FDA determined 
there was sufficient support to propose 
adjusting the text of the TCA statements, 
as authorized by section 4(d) of the 
FCLAA (as amended by section 202(b) 
of the Tobacco Control Act). The 
process also included undertaking two 
large consumer research studies, the 
second of which built on the findings 
from the first. 

The first quantitative study was a 
large (2,505 participants) consumer 
research study to assess which, if any, 
of 15 revised warning statements would 
promote greater public understanding of 
the risks associated with cigarette 
smoking as compared to the 9 TCA 
statements (OMB control number 0910– 
0848). In this first quantitative 
consumer research study, each of the 9 
revised textual warning statements that 
are included in this final rule 
demonstrated statistically significant 
higher levels on the two key measures 
(i.e., ‘‘new information’’ and ‘‘self- 
reported learning’’) that are predictive 
for the task of identifying whether a 
revised warning statement will promote 
greater public understanding of the risks 
associated with cigarette smoking. The 
second, final quantitative study was a 
large (9,760 participants) consumer 
research study to test 16 text-and-image 
pairings against the current Surgeon 
General’s warnings (OMB control 
number 0910–0866). We discuss the 
results of the final consumer research 
study in this section. 

Both quantitative consumer research 
studies are described in detail in the 

proposed rule, along with the other 
steps that informed FDA’s selection of 
the cigarette health warnings. The 
proposed rule also included as 
references the draft study reports for 
each quantitative study, and these 
reports describe the studies and present 
the results of the analyses from the 
studies. At the time the proposed rule 
published, the reports were undergoing 
peer review, and these studies have 
since completed peer review and are 
available in the docket for this final rule 
(Refs. 12 and 17). 

A. FDA’s Final Consumer Research 
Study Findings 

FDA’s final large quantitative 
consumer research study strongly 
supports the Agency’s determination 
that the final required warnings will 
promote greater public understanding of 
the negative health consequences of 
cigarette smoking. The 11 final required 
warnings outperformed the current 1984 
Surgeon General’s warnings on the two 
outcomes FDA determined are 
predictive for promoting understanding 
of the risks associated with cigarette 
smoking: ‘‘new information’’ and ‘‘self- 
reported learning.’’ In addition, the final 
required warnings also demonstrated 
statistically significant improvement in 
nearly all other measures of 
understanding when compared to the 
Surgeon General’s warnings. 

Prior to conducting the study, FDA’s 
study design specified that, to be 
considered for regulatory action, 
individual warnings would have to 
demonstrate statistically significant 
improvements, as compared to the 
current Surgeon General’s warnings 
(which were used as the control 
condition), on both of two specific 
outcome measures: ‘‘new information’’ 
and ‘‘self-reported learning’’ (Ref. 204). 
The completed research results show 
that all 11 final required warnings 
surpassed the Surgeon General’s 
warnings on both of these outcome 
measures. In addition, as the final study 
report demonstrates, all 11 of the final 
required warnings also surpassed the 
Surgeon General’s warnings on six other 
measures; beyond the ‘‘new 
information’’ and ‘‘self-reported 
learning’’ outcome measures, all 11 final 
required warnings also led to more 
thinking about risks; were higher on 
perceived informativeness, perceived 
understandability, and perceived 
helpfulness understanding health 
effects; attracted more attention; and 
were better recalled (Ref. 17). 

1. Study Design 
As described in section VI.E of the 

proposed rule, 84 FR at 42771–72, the 

purpose of FDA’s final quantitative 
consumer research study (OMB control 
number 0910–0866) was to assess the 
extent to which any of the 16 tested 
cigarette health warnings, developed 
through FDA’s science-based, iterative 
research process, increase 
understanding of the negative health 
consequences of cigarette smoking. 
More details about the full study results 
can be found in the final peer-reviewed 
study report, which we have included 
in this docket (Ref. 17). Because the 
purpose of this final quantitative 
consumer research study was to identify 
which of the 16 tested cigarette health 
warnings increase understanding of the 
negative health consequences of 
cigarette smoking, the study was not 
designed to put the tested cigarette 
health warnings in a rank order or 
compare individual results of one 
cigarette health warning to another. 
FDA evaluated the research results for 
each individual tested cigarette health 
warning to determine which warnings 
to include in the proposed rule. In doing 
so, FDA rejected 3 of the 16 warnings 
that were tested because they did not 
outperform the current Surgeon 
General’s warnings on both the ‘‘new 
information’’ and ‘‘self-reported 
learning’’ outcome measures that FDA 
determined are predictive of improved 
understanding. In finalizing the rule, 
FDA continued to review and evaluate 
the research results and has narrowed 
the 13 previously proposed warnings 
even further, down to the 11 final 
required warnings. Section VII provides 
the individual results from the final 
consumer research study for each of the 
11 final required warnings, as well as 
for the 2 proposed warnings that were 
not selected for the final rule. We note 
that the study was not designed, nor 
statistically powered, to examine effects 
for various groups by age (i.e., 
adolescent, young adult, older adults) or 
smoking status (i.e., nonsmokers, 
smokers). Results are presented for the 
overall sample for all 10 outcome 
measures: 

• Whether the warning was new 
information to participants (‘‘new 
information’’); 

• Whether participants learned 
something from the warning (‘‘self- 
reported learning’’); 

• Whether the warning made 
participants think about the health risks 
of smoking (‘‘thinking about risks’’); 

• Whether the warning was perceived 
to be informative (‘‘perceived 
informativeness’’); 

• Whether the warning was perceived 
to be understandable (‘‘perceived 
understandability’’); 
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• Whether the warning was perceived 
to be a fact or opinion (‘‘perceived 
factualness’’); 

• Whether participants reported 
beliefs linking smoking and each of the 
health consequences presented in the 
warning (‘‘health beliefs’’); 

• Whether the warning was perceived 
to help participants understand the 
negative health effects of smoking 
(‘‘perceived helpfulness understanding 
health effects’’); 

• Whether the warning grabbed their 
attention (‘‘attention’’); and 

• Whether the warning was recalled 
(‘‘recall’’). 

Prior to conducting the study, FDA 
conducted a power analysis, which is a 
test to ensure that the overall sample 
size would adequately detect study 
effects should they exist. The power 
analysis allowed FDA to determine the 
optimal sample size and allocation of 
the sample across the study conditions, 
which informed the study sample. FDA 
expected it to be harder to find effects 
on the ‘‘health belief’’ outcome measure 
than on the other measures (including 
the ‘‘new information’’ and ‘‘self- 
reported learning’’ measures that FDA 
specified as predictive of improved 
understanding), and therefore powered 
the study on the estimated ‘‘health 
belief’’ effect size in order to ensure 
sufficient robustness to detect 
statistically significant differences. In 
particular, for the overall sample size, 
FDA calculated power to detect a 
statistically significant difference in the 
change in a health belief from Sessions 
1 to 2 between the treatment and the 
control groups. 

2. Use of FDA’s Final Consumer 
Research Study Results in the Selection 
of Required Warnings 

As discussed in section VII of the 
proposed rule, we identified 13 cigarette 
health warnings for the proposed rule. 
All proposed warnings were factual and 
accurate, advanced the Government’s 
interest, were not unduly burdensome, 
and demonstrated statistically 
significant higher levels of providing 
new information and self-reported 
learning when compared to the control 
condition (i.e., the Surgeon General’s 
warnings) (Ref. 17). We stated that we 
intended to finalize some or all of the 
13 proposed warnings and that, in 
determining which proposed warnings 
would be required in the final rule, FDA 
would consider public comments 
submitted to this docket, full research 
results from our final quantitative 
consumer research study (including 
peer reviewer comments), the scientific 
literature, and other considerations. 

Since the publication of the proposed 
rule, FDA has continued to review and 
evaluate this study’s results. Those 
results, discussed in more detail in 
section VII, strongly support our 
determination that the final required 
warnings will improve understanding of 
the negative health consequences of 
smoking. All 11 of the final required 
warnings demonstrated statistically 
significant improvements over the 
current Surgeon General’s warnings (the 
control condition in the study) on these 
8 outcomes: New information, self- 
reported learning, thinking about the 
health risks of smoking, perceived 
informativeness, perceived 
understandability, perceived 
helpfulness understanding health 
effects, attention, and recall (see Ref. 17 
for more information about the study). 

As described in section V.B of the 
proposed rule, understanding is 
multifaceted and composed of multiple 
processes. Consumer perceptions that a 
warning provides new information and 
can contribute to self-reported learning 
are necessary precursors to message 
comprehension and learning (Refs. 61, 
206, and 207). An important first step in 
promoting public understanding of 
health risks is therefore to raise public 
awareness of those risks, particularly if 
the risks are not commonly known 
(Refs. 209 and 210). FDA determined 
that, to be considered for the final rule, 
a tested warning would need to 
demonstrate statistically significantly 
better performance than the control (the 
current Surgeon General’s warnings) on 
these two ‘‘new information’’ and ‘‘self- 
reported learning’’ outcome measures as 
predictive for promoting understanding 
of the risks associated with cigarette 
smoking. 

Other outcome measures were 
‘‘perceived informativeness,’’ 
‘‘perceived understandability,’’ 
‘‘perceived factualness,’’ and ‘‘perceived 
helpfulness in understanding health 
effects.’’ These measures capture study 
participants’ reactions to and judgment 
of a message (Ref. 61). In turn, an 
individual’s judgment of a warning is 
linked to increased likelihood that the 
warning is understood (Refs. 208 and 
211). 

The ‘‘health beliefs’’ and ‘‘thinking 
about risks’’ outcome measures capture 
study participants’ ability to process 
and think about the information in a 
message, which subsequently leads to 
knowledge acquisition and learning 
(Ref. 206). Warnings that promote 
accurate health beliefs and thinking 
about the health risks of smoking are 
more likely to lead to understanding 
about the negative health consequences 

of smoking compared to warnings that 
fail to promote these indicators. 

Two other outcome measures, 
‘‘attention’’ and ‘‘recall,’’ capture study 
participants’ attention to a warning and 
their ability to recognize or recall the 
warning (Refs. 61 and 206). A warning 
that is noticed and attracts sufficient 
attention for information to be encoded 
and recalled increases the likelihood of 
understanding the warning compared to 
a warning that does not attract attention 
(Refs. 34, 207, and 208). 

As noted above, all 11 final required 
warnings outperformed the current 
Surgeon General’s warnings on 8 of the 
10 outcome measures, including the two 
that FDA determined were predictive of 
improved understanding (i.e., ‘‘new 
information’’ and ‘‘self-reported 
learning’’). On the ‘‘health beliefs’’ 
outcome, nearly all (9 of 11) of the final 
required warnings also demonstrated 
statistically significant improvements 
over the Surgeon General’s warnings 
between Session 1 of the study and 
Session 2, approximately 1 to 2 days 
later, and many (7 of 11) of the required 
warnings also demonstrated statistically 
significant improvements over the 
Surgeon General’s warnings on changes 
in health beliefs between Session 1 of 
the study and Session 3, approximately 
17 days later. As noted in section VI.C.3 
of the proposed rule, 84 FR at 42769, 
health beliefs may be unlikely to change 
with limited exposures, as was seen in 
FDA’s first quantitative consumer 
research study (see Ref. 12). In FDA’s 
final consumer research study, which 
had just two brief exposures to the 
tested warnings over 2 days, measurable 
changes in health beliefs were not 
expected (see, e.g., Refs. 205 and 206). 
That FDA’s final consumer research 
study found changes in health beliefs 
between Sessions 1 and 2 for 9 of the 
11 final required warnings, and that 
those changes persisted for an 
additional 2 weeks for 7 of the 11 final 
required warnings, demonstrates that 
even with two brief exposures, the 
cigarette health warnings influenced 
participants’ beliefs about the negative 
health consequences of smoking. 

On one of the 10 outcomes in our 
final consumer research study, 
‘‘perceived factualness,’’ the cigarette 
health warnings did not reliably 
outperform the current Surgeon 
General’s warnings. All tested warnings 
(both the 16 tested cigarette health 
warnings and the 4 current Surgeon 
General’s warnings, which served as the 
control condition) were rated as factual 
by the vast majority of participants. 
Four of the final required warnings, 
however, were not perceived as factual 
to a degree that was statistically 
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significantly more or less than the 
Surgeon General’s warnings. The 
remaining required warnings were 
perceived as factual statistically 
significantly less than the Surgeon 
General’s warnings. Such a finding is 
common in pre-implementation studies 
that test warnings about health effects 
for which there are low levels of 
consumer awareness (Refs. 4, 43, and 
78). As explained in the responses to 
comments later in this section (see 
section VI.B.2), individuals presented 
with new information may view it with 
skepticism and even consider the new 
information less factual than 
information they have seen before (Refs. 
70–77). 

Beyond looking at statistical 
significance, FDA also considered the 
strength and consistency of the findings 
across all outcomes. Although we found 
some variation in the effect of each of 
the tested required warnings on some 
study outcomes, this is to be expected 
as there was a diverse representation of 
health topics across the warnings. In 
addition, as mentioned above and in the 
proposed rule, differing levels of 
baseline knowledge among participants 
about the various health conditions 
would contribute to the variation found 
in the effects across the required 
warnings. 

In any event, the consistent pattern of 
findings for each individual required 
warning and across all the required 
warnings is highly supportive. For 
example, we assessed participants’ 
ability to recall the warning they had 
previously been exposed to in the study. 
Participants viewed four warnings in 
random order, one of which they had 
previously been shown; thus, 
participants had a one in four (25 
percent) random chance of correctly 
guessing the warning they had 
previously been shown. Participants 
who were shown one of the 4 Surgeon 
General’s warnings recalled which 
warning they were shown at levels very 
similar to what they would achieve 
through chance guessing (25.7 percent 
recall). By contrast, the tested cigarette 
health warnings were recalled 
substantially more, with recall ranging 
from 49.4 to 73.9 percent, depending on 
the specific required warning. 

Although not conducted with a 
nationally representative sample, which 
prevents direct extrapolation of the 
study findings to the U.S. population, 
the size and consistency of the effects 
found in our final consumer research 
study demonstrate that the required 
warnings will promote greater public 
understanding of the negative health 
consequences of smoking. 

B. Responses to Comments Regarding 
FDA’s Approach 

FDA received numerous comments in 
the docket related to its approach to 
developing and testing new cigarette 
health warnings depicting the negative 
health consequences of smoking, which 
we summarize and respond to in the 
following paragraphs. 

1. Overall Iterative Research Process 

(Comment 33) Several comments 
support FDA’s science-based, iterative 
research process, stating that it shows 
that the research was strong and 
demonstrates that the proposed required 
warnings will lead to greater public 
understanding of the health harms of 
smoking and that the proposed rule is 
well supported and justified. Comments 
note the comprehensive list of scientific 
references used to provide robust 
evidence for the support of cigarette 
health warnings in promoting 
understanding as well as the set of 
qualitative and quantitative consumer 
studies that FDA conducted. However, 
some comments object to the research 
and development process, for example, 
stating that FDA ‘‘has not developed 
record evidence which supports the 
choice made,’’ and that the proposed 
rule ‘‘constitutes regulation on the basis 
of speculation, conjecture, or 
supposition—based on either: (1) A 
hypothetical reduction in smoking not 
supported by the record; or (2) a 
hypothetical problem, lack of consumer 
awareness of the harms of smoking.’’ 

(Response 33) We disagree with the 
comments that suggest the rule is based 
on speculation, conjecture, and 
supposition. As described in detail in 
the proposed rule, and as many 
comments recognize, the rule is the 
result of a science-based, iterative 
research process across all phases of 
research and development of the 
required warnings that would advance 
the Government’s substantial interest in 
promoting greater public understanding 
of the negative health consequences of 
smoking. In addition, contrary to the 
suggestion of at least one comment, the 
Government’s interest in this rule is not 
to reduce smoking rates, but rather it is 
to promote greater public understanding 
of the negative health consequences of 
smoking. We discuss the Government’s 
interest for the final rule in detail at 
section IV.C.1. 

(Comment 34) One comment, from an 
internationally recognized expert in 
developing and testing cigarette health 
warnings who submitted on behalf of a 
public health group, summarizes and 
evaluates FDA’s process for developing 
and testing the proposed required 

warnings, the regulatory objectives of 
the proposed rule, and the proposed 
rule’s potential burden on industry. The 
comment ultimately concludes that 
FDA’s regulatory objectives are clearly 
articulated and appropriate; FDA has 
engaged in a comprehensive and 
rigorous research process to develop 
and test the proposed required 
warnings; findings from FDA’s studies 
highlight substantial gaps in existing 
health knowledge among consumers; 
the current 1984 Surgeon General’s 
warnings on cigarette packages and in 
cigarette advertisements fall well below 
minimum international standards; 
findings from FDA’s studies reinforce 
the importance of using graphic images 
to communicate the health effects of 
smoking; the design of the proposed 
required warnings is consistent with the 
scientific literature on effective design 
principles; the size of the warnings is 
appropriate and necessary to achieve 
FDA’s objectives; and the proposed 
required warnings do not ‘‘unduly’’ 
restrict manufacturers’ ability to convey 
other information on packages or 
advertisements. The comment further 
states that the findings from FDA’s 
consumer research studies are highly 
consistent with the extensive evidence 
from ‘‘post-implementation’’ studies 
that have assessed the impact of 
pictorial cigarette warnings in other 
countries. The comment also considers 
the potential limitations that FDA 
identified with the studies, such as the 
use of an online survey and the decision 
made about the appropriate comparison 
group, and concludes that these 
potential limitations do not prevent the 
findings from providing strong support 
for the proposed warnings. 

(Response 34) FDA agrees with this 
supportive comment that the research 
and development process was rigorous 
and adhered to best practices for the 
conduct and reporting of the studies and 
that the potential limitations we 
identified do not prevent the study 
findings from providing strong support 
for the proposed required warnings. We 
also agree that the studies and other 
scientific analysis in the proposed rule 
strongly support both the need for the 
rule as well as the ability of the rule as 
designed to meet the Government’s 
objectives. 

(Comment 35) At least one comment 
objects that FDA provided no evidence 
in the proposed rule to support why the 
Agency selected particular color 
graphics to illustrate the textual warning 
statements, including whether it 
considered alternative graphics to 
illustrate the same concepts or why it 
chose the selected photorealistic 
illustrations over others that could have 
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depicted the same health conditions 
described in the textual warning 
statements. 

(Response 35) As described in detail 
in section VI.D of the proposed rule, 
FDA undertook an iterative, research- 
based approach to develop color 
graphics depicting the negative health 
consequences of cigarette smoking to 
accompany the textual warning 
statements. This process required 
considering findings from health 
communication science research 
regarding best practices for helping the 
public better understand health risk 
information and testing potential text 
statements, potential images, and 
potential pairings of text statements 
with images to ensure that the final 
required cigarette health warnings are 
unambiguous, are unlikely to be 
misinterpreted or misunderstood by 
consumers, and do convey factually 
accurate information. 

Research indicates that multiple 
factors influence whether a specific type 
of visual depiction (such as an image 
compared to a bar chart or graph) 
ultimately aids or impedes message 
comprehension, including the level of 
concordance between the text and 
accompanying visual depiction (e.g., 
using an image of an eye to depict the 
word ‘‘eye’’); the level of cognitive effort 
required to understand the information 
(e.g., using a stacked bar chart to depict 
multiple data comparisons requires 
greater cognitive effort); and the type of 
communication channel used to deliver 
the message (e.g., information presented 
by a doctor as part of a conversation 
with a patient, versus information 
presented in a mass media campaign) 
(Refs. 79–89). For example, in 
comparison to bar charts or graphs, 
visual depictions in the form of 
illustrations or photographs are more 
likely to aid comprehension when used 
for mass-communication purposes 
because these types of visual depictions 
are more easily made congruent (i.e., the 
type of visual is appropriate for the 
message) and concordant, and they 
require less numerical proficiency and 
cognitive effort to understand the 
information (Refs. 81, 82, 86, and 87). 

Based on our review of the literature, 
the cigarette health warning message 
content, and the communication 
channel, FDA determined that textual 
warning statements paired with 
factually accurate, concordant 
photographs or photorealistic images of 
specific health conditions, presented in 
a realistic and objective format, would 
be most likely to advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 

cigarette smoking. FDA ultimately used 
a photorealistic illustration format for 
the images because this format best 
allowed FDA to ensure that the final 
images would be fully concordant with 
the ultimate textual statements 
addressing the same health conditions. 
The photorealistic illustration format 
also facilitated providing factually 
accurate images that depict common 
presentations of the health conditions in 
a realistic and objective format devoid 
of non-essential elements. 

In terms of determining what to 
depict in the photorealistic illustrations, 
FDA consulted the medical literature 
and internal Agency medical experts to 
identify common, visual presentations 
of each health condition described by 
the textual warning statements. FDA 
then developed a larger set of potential 
warning images, which were 
subsequently refined and reduced, 
including with feedback from various 
qualitative focus groups and interviews, 
to the set of 16 text-and-image pairings 
that were included in the second large 
quantitative consumer research study. 

2. Quantitative Studies 
(Comment 36) One comment suggests 

that FDA’s two quantitative consumer 
research studies were not credible 
because they did not go through a peer 
review process. 

(Response 36) We disagree with this 
comment. As stated in the proposed 
rule, we placed in the docket for public 
comment two study reports that 
described FDA’s quantitative consumer 
research studies and presented the 
results of the analyses from the studies. 
In developing this final rule, we 
considered comments on those study 
reports. In addition, as discussed in the 
proposed rule, both studies were also 
undergoing a peer review process, 
which is now complete. The peer 
reviewers included six experts in 
behavioral science (psychology, public 
health behavior, tobacco control/tobacco 
regulatory science, and health 
communication). The peer reviewers 
concluded that the studies were strong 
and that ‘‘both studies are very well 
done in terms of design and data 
analysis’’ and ‘‘appropriate to address 
the study’s purpose.’’ Peer reviewers 
provided comments to improve the 
clarity of the study reports and provide 
additional details. The external peer 
review report is available on FDA’s 
‘‘Completed Peer Reviews’’ website at 
https://www.fda.gov/science-research/ 
peer-review-scientific-information-and- 
assessments/completed-peer-reviews. 
Following consideration of the peer 
review comments, FDA updated the 
study reports accordingly, including 

adding clarifying details about the 
studies’ procedure and analysis, but 
none of these updates to either study 
report changes the results, findings, or 
conclusions of either study, nor do any 
of the updates affect FDA’s decisions 
that relied in part on these studies. The 
final peer-reviewed study reports are 
included in the docket to this final rule 
(Refs. 12 and 17). 

(Comment 37) One comment asserts 
that FDA’s two quantitative consumer 
research studies suffered from study 
design flaws and are inherently biased. 
The comment states that both studies 
compare new, more specific information 
in the proposed required warnings to 
the more general statements contained 
in the nine TCA statements and in the 
four Surgeon General’s warnings. The 
comment argues that comparing highly 
detailed statements to more general 
statements may artificially inflate study 
participants’ self-reported measures of 
learnings or new information by 
conflating specificity and length of the 
new statements with knowledge. 
Another comment, however, states that 
new knowledge among participants in 
the experimental conditions of FDA’s 
studies is a logical and reasonable 
consequence of the potential real-world 
implications of displaying specific 
versus general health effects. 
Additionally, this comment states that 
information about specific health effects 
typically conveys more information and 
may produce more specific health 
knowledge, which is consistent with 
FDA’s study findings that indicate that 
participants who were shown the 
revised textual warning statements and 
new cigarette health warnings reported 
greater scores in ‘‘new information’’ and 
‘‘self-reported learning’’ when compared 
to the control participants. 

(Response 37) FDA disagrees with the 
comment that the two quantitative 
studies suffer from design flaws and are 
inherently biased. Rather, as pointed out 
by other comments, the study design 
yields valid findings that exposure to 
the specific information contained in 
the required warnings promotes greater 
understanding of the negative 
consequences of smoking when 
compared to the broad statements 
contained in the warnings to which they 
are compared. 

(Comment 38) Other comments object 
that FDA has not demonstrated that the 
required warnings will promote public 
understanding of the negative health 
consequences of smoking due to the 
limitations of the study measures ‘‘new 
information’’ and ‘‘self-reported 
learning.’’ One comment asserts that 
these study measures do not reflect 
increased learning and understanding 
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and that FDA fails to demonstrate how 
these measures can reflect 
understanding via mentally processing, 
reflecting on, and thinking about the 
harms of smoking. 

(Response 38) FDA disagrees with the 
comment that relying on the measures 
of ‘‘new information’’ and ‘‘self-reported 
learning’’ prevent scientific support for 
the required warnings in advancing the 
Government’s purpose of promoting 
public understanding of the negative 
health consequences of smoking. As 
described in section V.B of the proposed 
rule, 84 FR at 42762–65, FDA undertook 
an in-depth review of the scientific 
literature to determine that cigarette 
health warnings that provide new 
information and lead to learning 
promote understanding about the 
negative health consequences of 
smoking. In addition, as also described 
in V.B of the proposed rule, 84 FR at 
42762–65, understanding is 
multifaceted and composed of several 
processes such as attention, acquiring 
new information, learning, knowledge, 
thinking about the message (i.e., 
cognitive elaboration), and recall. FDA’s 
final consumer research study supports 
the effectiveness of the required 
warnings in promoting understanding 
across these various measures, as the 
study’s findings indicate that, overall 
and relative to the average of the 
Surgeon General’s warnings (i.e., the 
control condition), all of the new 
required warnings were reported to be 
‘‘new information’’ and resulted in 
greater ‘‘self-reported learning.’’ Because 
the required warnings outperformed the 
Surgeon General’s warnings on ‘‘new 
information’’ and ‘‘self-reported 
learning’’—the two outcome measures 
that FDA specified as predictive of 
improved understanding—as well as six 
other measures of understanding (i.e., 
thinking about health risks of smoking, 
attention to the warnings, perceived 
informativeness, perceived 
understandability, perceived 
helpfulness in understanding health 
effects, recall), the study results 
demonstrate that the required warnings 
will promote greater public 
understanding of the negative health 
consequences of smoking. 

(Comment 39) Some comments assert 
that FDA’s ‘‘new information’’ and 
‘‘self-reported learning’’ measures are 
susceptible to social desirability bias 
(i.e., that participants respond in a way 
they think they ‘‘should’’ respond rather 
than their actual responses). However, 
another comment finds the measures 
used in FDA’s consumer research 
studies were ‘‘appropriate to address the 
research questions and have been 
adapted from previous research to the 

extent possible,’’ were standardized 
across conditions and respondent 
subgroups, and where scales were 
created, there was sufficient rationale 
and details on the construction and 
analysis of the scales. 

(Response 39) FDA disagrees that the 
‘‘new information’’ and ‘‘self-reported 
learning’’ outcome measures in its 
consumer research studies are 
susceptible to social desirability bias, 
and we instead agree with the comment 
that the measures were appropriate to 
address the research conditions. As 
explained in the proposed rule and in 
the consumer research study final 
reports (Refs. 12 and 17), FDA reviewed 
the existing scientific literature on 
methods, design issues, and outcome 
measures used in other studies seeking 
to improve consumer knowledge and to 
correct misperceptions about the health 
risks of cigarette smoking. As we noted 
in the supporting statement for the 
information collection requests 
approved by the Office of Management 
and Budget (OMB), the measures used 
in both studies were drawn from 
previously used and/or validated 
instruments to ensure that instruments 
are not ambiguous, burdensome, or 
confusing (OMB control numbers 0910– 
0848 and 0910–0866). Finally, because 
of the experimental design of these 
studies and randomization of 
participants to conditions, any potential 
social desirability bias in participants’ 
responses would be equally distributed 
among the conditions (including the 
control condition) thus minimizing any 
impact of any potential bias on the 
results. 

(Comment 40) One comment states 
that FDA’s final consumer research 
study failed to show that cigarette 
health warnings promote understanding 
due to health beliefs scores measured at 
Sessions 2 and 3. The comment claims 
that five of the warnings reduced 
respondents’ knowledge about relevant 
health risks, and seven of the remaining 
eight warnings saw sharp decreases in 
knowledge gains between Sessions 2 
and 3. Another comment acknowledges 
the challenges with changing health 
beliefs in study interventions with 
limited stimuli exposure and shorter 
study duration. 

(Response 40) We disagree with the 
comment that concluded that our final 
consumer research study fails to show 
that the proposed required warnings 
promote understanding. Overall, the 
failure to detect differences in some of 
the outcomes assessed in the final 
quantitative consumer research study 
should be interpreted within the context 
of its experimental design, which 
collected data on 10 different measures. 

FDA is appropriately prioritizing the 
outcomes that provide the best 
assessment of initial reactions (‘‘new 
information’’ and ‘‘self-reported 
learning’’) over more ‘‘delayed’’ 
outcomes that are unlikely to change 
after only brief exposure to a warning 
(‘‘health beliefs’’). In any event, findings 
from the study indicate that the required 
warnings promote gains in health 
beliefs, as 11 of the 13 proposed 
required warnings (and 9 of the 11 final 
required warnings) showed greater gains 
in health beliefs between Sessions 1 and 
2 than the Surgeon General’s warnings, 
and, even though the study was not 
powered to detect changes between 
Sessions 1 and 3 on this measure, 7 of 
the 13 proposed required warnings (and 
7 of the 11 final required warnings) did 
so. In general, health beliefs may be 
unlikely to change with limited 
exposures, as was seen in FDA’s first 
quantitative consumer research study, 
which measured outcomes based on a 
single exposure. For FDA’s final 
quantitative consumer research study, 
which only included two exposures, 
significant changes in health beliefs 
were not expected (see, e.g., Refs. 205 
and 206). That the final study found 
statistically significant changes in 
health beliefs between Sessions 1 and 2 
for nearly all of the final required 
warnings, and that such changes 
persisted for an additional 2 weeks for 
7 of them even though the study was not 
powered to find such changes by 
Session 3, demonstrates that even with 
limited exposure, the warnings 
influenced participants’ beliefs about 
the negative health consequences of 
smoking. 

Moreover, the conclusions made by 
the comment are inaccurate and 
misrepresent the study findings. For 
example, FDA is unable to find in the 
report or to replicate the values 
provided by the comment that 
purportedly show reductions in study 
participants’ knowledge about health 
risks. FDA is similarly unable to 
replicate the comment’s precise 
calculations regarding decreases in 
health beliefs scores between Sessions 2 
and 3. In addition, as acknowledged by 
the other comment, there are challenges 
with changing health beliefs in study 
interventions with limited stimuli 
exposure and shorter study duration. 

(Comment 41) A few comments state 
that FDA’s consumer research studies 
fail to support the proposed required 
warnings, because there were instances 
where FDA’s warnings did not improve 
certain outcomes measured such as 
‘‘perceived believability’’ or ‘‘perceived 
factualness.’’ Another comment, 
however, observes that the inverse 
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association between the ‘‘novelty’’ of a 
health warning and its believability is a 
common finding in pre-implementation 
studies that test warnings for health 
effects for which consumers have low 
levels of awareness, citing supporting 
studies, and notes that the inverse 
association between novelty and 
credibility reflects the normal cognitive 
process that occurs when individuals 
integrate new information into their 
existing belief system. This comment 
notes that these findings from FDA’s 
studies showing lower levels of 
perceived believability or perceived 
factualness should not be generalized 
beyond the pre-implementation settings 
as research shows that cigarette health 
warnings implemented on packages are 
perceived as highly credible and that 
the believability of new health warnings 
increase over time. 

(Response 41) FDA disagrees with the 
comments that suggest the studies fail to 
support the proposed required warnings 
because there were no effects for a small 
number of outcomes measured, e.g., 
‘‘perceived factualness.’’ When 
individuals are presented with new 
information, this new information may 
be viewed with skepticism and 
perceived as less factual than 
information that is familiar or well- 
known; this finding was acknowledged 
by the comment speaking to the inverse 
association between ‘‘novelty’’ or 
newness of a health warning and its 
believability. When presented with new 
information, individuals may rely on 
certain common mental heuristics to aid 
judgment and decision making, though 
reliance on these heuristics can 
sometimes lead to judgment errors or 
biases (Refs. 70–77). Participants in 
FDA’s consumer research studies may 
have relied on these types of heuristics 
to make judgments about the ‘‘perceived 
factualness’’ of the warnings tested in 
the study based in some measure on the 
‘‘novelty’’ or newness of the new 
cigarette health warnings versus the 
familiarity of the current 1984 Surgeon 
General’s warnings. As discussed in 
section V.A of the proposed rule, the 
Surgeon General’s warnings have been 
displayed on cigarette packages for more 
than 35 years and are part of many 
smokers’ previously held beliefs, further 
supporting the need to convey new 
information to the public that is not 
known about the health consequences of 
smoking. It is also important to 
emphasize that perceived factualness as 
measured in FDA’s final consumer 
research study was assessed with an 
item telling participants, ‘‘Next, we 
would like to know whether you think 
this warning is an opinion or a fact. 

Opinions are judgments or feelings that 
cannot be proven true or false. Facts are 
statements that can be proven true or 
false,’’ and then asking participants, 
‘‘Would you say that this warning is 
opinion or fact?’’ This outcome measure 
has nothing to do with the actual factual 
accuracy of the content of cigarette 
health warning (see earlier in this 
section for more discussion on our final 
consumer research study; Ref. 17). FDA 
unequivocally found that each of the 
warning statements is factual and 
uncontroversial, based on extensive 
scientific evidence. 

(Comment 42) One comment suggests 
that FDA fails to address the potential 
for the cigarette health warnings to 
‘‘backfire’’ (e.g., will be avoided) and 
that ‘‘highly graphic’’ warnings may 
lower levels of recall compared to 
warnings with less graphic content. 

(Response 42) FDA did not design the 
required warnings to evoke negative 
emotions. Rather, through the Agency’s 
science-based, iterative research 
process, the required warnings were 
designed to be factually accurate, to 
make the textual statements and 
accompanying images depicting the 
specific health conditions concordant, 
and to present the information in a 
realistic and objective format (see 
section VII.B for further discussion of 
the required warnings). We disagree that 
the required warnings will lead to low 
levels of recall of the content in the 
warnings. To the contrary, findings from 
FDA’s final consumer research study 
show that, relative to individuals who 
viewed the Surgeon General’s warnings 
(i.e., the control condition), individuals 
who viewed a cigarette health warning 
were much more likely to accurately 
recall the warning they saw. 

(Comment 43) Some comments 
question FDA’s use of non-nationally 
representative samples in its consumer 
research studies, suggesting that this 
limits the usefulness of the studies. 
Another comment, however, states that 
‘‘many non-probability based samples 
can provide a diverse, heterogeneous 
sample’’ (citing Refs. 90 and 91) and 
‘‘[a]lthough participants in a 
commercial panel may differ from the 
general population, the 
sociodemographic profile of the FDA 
study sample indicates considerable 
diversity based on sex, education, race/ 
ethnicity, and income level.’’ In 
addition, this comment notes that 
generally, non-probability samples are 
acceptable for randomized trials, such 
as the FDA experiments. This comment 
concludes that overall, the study 
sampling designs and recruitment from 
both studies are appropriate for the 
study objectives and the analysis plan. 

(Response 43) We disagree with the 
comments that suggest that the non- 
nationally representative samples used 
in our consumer research studies limit 
the usefulness of the studies in 
demonstrating that the required 
warnings will promote greater public 
understanding of the negative health 
consequences of smoking. We do agree, 
however, with the other comment that 
states that an experimental design does 
not require a nationally representative 
sample to demonstrate a valid and 
reliable effect. FDA set specific 
recruitment targets for the number of 
study participants in each age group and 
tobacco-use category to be recruited into 
the study population to ensure that the 
study results would be potentially 
applicable to multiple age and tobacco 
user groups. With respect to the study 
samples for Studies 1 and 2, the large 
heterogeneous samples allowed FDA to 
test outcomes across a range of 
individuals, thus strengthening the 
conclusions and applicability of the 
study findings, and were appropriate for 
the objectives of FDA’s consumer 
research. Further, the tests of the 
specific textual warning statements in 
FDA’s first quantitative consumer 
research study and the cigarette health 
warnings (i.e., text plus image) in FDA’s 
final quantitative consumer research 
study represent some of the largest 
experimental studies on cigarette 
warnings conducted to date. 

(Comment 44) Another comment 
asserts that FDA’s final consumer 
research study is flawed because FDA 
did not incorporate the commenter’s 
suggestions regarding demographic and 
other factors in its comment submitted 
related to FDA’s information collection 
request for this study. However, another 
comment supports FDA’s study design 
and implementation stating that the 
research undertaken by FDA to inform 
the selection of health warnings was 
‘‘comprehensive and demonstrates a 
high level of scientific rigour.’’ 

(Response 44) We disagree with the 
comments that suggest that the final 
consumer research study is flawed. 
While FDA considered the comments 
received on the information collection 
request for the study (OMB control 
number 0910–0866), including those 
submitted by the commenter, we did not 
adopt those suggestions (e.g., using a 
nationally representative sample, 
changing specific study questions, 
changing the design to better mimic 
real-world conditions) as they were not 
necessary for the purpose of the study. 
FDA agrees with the comment that 
states that FDA’s research was 
comprehensive and demonstrated a high 
level of scientific rigor due to the careful 
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consideration of the study design, 
methods, selection of measures, 
sampling strategy, and analysis. 

(Comment 45) Some comments state 
that the final consumer research study 
suffered from methodological flaws, 
such as a small sample size, selection 
bias, a lack of meaningful pretesting, 
and a failure to mimic real-world 
conditions. 

(Response 45) FDA disagrees with the 
criticism that our final consumer 
research study suffered from those 
methodological flaws. Regarding the 
sample size of 9,760 participants, prior 
to conducting the study, FDA conducted 
a power analysis, which we discuss in 
section VI.A.1. 

Regarding the potential risk for 
selection bias in the final consumer 
research study, as stated elsewhere, 
FDA made efforts to ensure that the 
demographics of participants in the 
study population were diverse. 
Participants’ demographic 
characteristics are reported in the final 
study report (Ref. 17). 

With regard to meaningful pretesting, 
the measures used in the final consumer 
research study are well-established and/ 
or pulled from validated instruments for 
communication and social science 
research focused on general health 
warnings or cigarette warnings, 
specifically. FDA reviewed studies 
assessing warnings for consumer 
products (including tobacco and 
cigarette health warnings), which 
informed the selection of the items in 
the proposed study. 

The health belief items assess 
knowledge of the specific content in the 
warning statements. The language and 
wording used in these items were 
derived from the specific language used 
in the warning statements, which 
underwent formative, qualitative testing 
with adult current smokers, adolescent 
current smokers, and adolescents 
susceptible to cigarette smoking (OMB 
control number 0910–0674, ‘‘Qualitative 
Study on Cigarettes and Smoking: 
Knowledge, Beliefs, and 
Misperceptions,’’ which assessed 
reactions and understanding of the draft 
warning statements; and OMB control 
number 0910–0796, ‘‘Qualitative Study 
on Consumer Perceptions of Cigarettes 
Health Warning Images,’’ which 
assessed reactions and understanding of 
the draft warning statements that were 
paired with images). In addition, FDA 
evaluated the performance of 
questionnaire items and draft warning 
statements in its first large quantitative 
consumer research study (OMB control 
number 0910–0848). The findings from 
the aforementioned quantitative and 
qualitative studies informed the 

development of warning statements, 
revisions to those statements, the 
questions used to assess beliefs about 
the health condition included in the 
warnings, and the selection of measures 
for FDA’s final consumer research 
study. In addition, the final consumer 
research study pretested the 
programmed questionnaire to assess 
potential programming issues that might 
have affected the quality of the data. 

Finally, the final consumer research 
study was designed to increase the 
external validity of the study where 
possible. For example, the procedures 
for the study provided two exposures to 
the warnings (to better reflect frequent 
exposure in real-world conditions) and 
used a longer followup time than many 
similar studies to assess potential 
longer-term and enduring influence of 
cigarette health warnings to better 
approximate conditions once the 
warnings are implemented. In addition, 
as part of the online study, participants 
were able to rotate a digital mockup of 
a cigarette package on the screen to 
permit viewing all sides of the cigarette 
package (as opposed to viewing a static 
image) to better approximate real-world 
conditions. Participants also viewed the 
cigarette health warning in both formats 
(i.e., on packages and in 
advertisements), which provided an 
appropriate presentation of the real- 
world display of the warnings for 
smokers and nonsmokers once the 
required warnings are implemented. 

(Comment 46) One comment objects 
that, because FDA’s final consumer 
research study tested the new textual 
warning statements and concordant 
photorealistic illustrations in 
combination, there is no basis to think 
that the ‘‘supposed improvements’’ are 
attributable in any way to the graphic 
components of the proposed required 
warnings, rather than to the new text. 

(Response 46) We disagree with the 
comment’s objection that 
‘‘improvements’’ need to be measured 
separately. The purpose of the final 
consumer research study was to 
determine if new cigarette health 
warnings (including both text and 
images) would improve understanding 
of the negative health consequences of 
smoking, which the research findings do 
support, and is consistent with the 
Congress’s direction that FDA issue 
regulations that require color graphics 
depicting the negative health 
consequences of smoking to accompany 
the textual warning statements. The 
final consumer research study’s use of 
the current 1984 Surgeon General’s 
warnings as the comparison is 
appropriate, because it allowed for 
investigation of the potential effect of 

implementing new cigarette health 
warnings compared to the current state 
of warnings for cigarette packages and 
advertisements in the United States. 
Additionally, as noted in section V.B.1 
of the proposed rule, and in other 
comments submitted to the docket, the 
scientific evidence shows that larger 
cigarette health warnings containing 
text paired with images are more 
effective than text-only warnings at 
increasing knowledge and public 
understanding of the health effects of 
smoking (Refs. 4, 45–48, 54, 55, 57, 59, 
61, 62, and 92–94). 

(Comment 47) At least one comment 
states that FDA’s final consumer 
research study fails to isolate the effect, 
if any, of the size and location of the 
warnings. The comment asserts that 
FDA failed to address evidence 
indicating that its size requirements for 
packaging and advertising do not 
advance consumer understanding. In 
contrast, multiple comments state that 
the size and location of the required 
warnings are appropriate and necessary 
to achieve FDA’s objectives. These 
comments note that smaller, less 
prominent warnings on cigarette 
packages and in cigarette 
advertisements would be less effective 
in promoting greater public 
understanding of the negative health 
consequences of smoking. Moreover, 
one comment explains that ‘‘key to the 
effectiveness’’ of pictorial cigarette 
warnings is their size (taking up at least 
50 percent or more of the cigarette 
package), text that clearly describes the 
health effects of smoking accompanied 
by a color graphic that demonstrates 
such negative health consequences, and 
placement on the front of cigarette 
packages. Another comment states that 
‘‘[t]he scientific evidence conclusively 
shows that graphic health warnings are 
more effective than text-only warnings 
at increasing knowledge and public 
understanding of the health effects of 
smoking,’’ and that ‘‘[r]esearch also 
shows that size plays a key role in the 
effectiveness of graphic warnings— 
larger graphic health warnings are more 
effective. Warnings must be large 
enough to be easily noticed and read, 
and should be as large as possible.’’ 
Similarly, another comment gives 
evidence to support the necessity of the 
warnings in their required size and 
location, explaining that ‘‘[t]he size of a 
health warning has an important 
influence on its ability to communicate 
health information.’’ This comment also 
explains that the size is necessary to 
include important detail depicting the 
negative health consequences of 
smoking, something research on health 
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warnings on cigarettes and other 
consumer products has demonstrated 
consumers seek, and which increases 
comprehension. 

Additionally, another comment from 
a group of health psychologists tested 
the impact of the proposed required 
warnings in their proposed size and 
location as compared to warnings using 
only the proposed textual warning 
statements without an image. That study 
reported that, compared to the text-only 
warnings, FDA’s proposed required 
warnings rated higher on perceived new 
knowledge and understandability, 
providing further empirical support for 
the size of the required warnings. In 
addition, a comment submitted by 
another group of academics described 
an analysis of a longitudinal cohort 
survey data from 13 (non-U.S.) countries 
to assess changes in adult smokers’ 
knowledge of the health effects of 
cigarettes before and after 
implementation of pictorial cigarette 
warnings. Pictorial cigarette warning 
size requirements and placement on the 
front and back of packages varied by 
country. Analysis provided by the 
comments concluded that pictorial 
cigarette warnings that are large and 
appeared on both the front and back of 
cigarette packs were more effective for 
increasing health knowledge. 

(Response 47) We agree with the 
comments stating that the size and 
location of the required warnings on 
cigarette packages and in cigarette 
advertisements are appropriate and 
necessary to advance the Government’s 
interest of promoting greater public 
understanding of the negative health 
consequences of smoking, and that the 
communicative value of the size and 
location requirements also are amply 
supported by evidence (see previous 
comment response for additional 
references to this body of scientific 
literature). Moreover, as required by 
section 4 of the FCLAA, as amended by 
the Tobacco Control Act, the required 
warnings must appear prominently on 
packages and in advertisements, 
occupying the top 50 percent of the area 
of the front and rear panels of cigarette 
packages and at least 20 percent of the 
area at the top of cigarette 
advertisements. As described more fully 
in section V.A of the proposed rule, the 
existing Surgeon General’s warnings 
have been shown to go unnoticed or to 
fail to convey relevant information 
regarding the health risks of smoking, 
resulting in significant portions of the 
population that misunderstand or 
underestimate the health risks of 
smoking. The new size and location of 
the required warnings, as specified by 
statute, are needed to increase the 

noticeability of the required warnings in 
order to promote greater public 
understanding of the negative health 
consequences of smoking. The 
remaining 50 percent of the principal 
panels of product packages and the 
remaining 80 percent of product 
advertisements provide ample space for 
manufacturers’ speech. 

(Comment 48) One comment asserts 
that FDA failed to meaningfully address 
the differential effect the proposed 
required warnings may have on specific 
subpopulations. The comment states 
that failure to consider subgroup 
differences in the consumer studies can 
potentially impact the effectiveness of 
cigarette health warnings. The comment 
also cites research purportedly showing 
that cigarette health warnings lead to 
unintended responses among vulnerable 
subpopulations. Other comments, 
however, provide general support for 
the potential impact of the required 
warnings on socially disadvantaged 
groups who may possess lower 
knowledge of the health risks of 
smoking due to lower health literacy 
and limited access to information about 
the hazards of smoking. These 
comments state that cigarette health 
warnings, paired with images, depicting 
the harms of smoking increase the 
accessibility of warnings and may help 
to reduce disparities in health 
knowledge about the harms of smoking 
among these disadvantaged groups. 

(Response 48) The purpose of FDA’s 
two large quantitative consumer 
research studies was to assess whether 
new cigarette health warnings promote 
consumer understanding of the negative 
health consequences of smoking, not to 
understand the broad effects of the 
warnings on different populations. 
Although participants with various 
demographic and tobacco use statuses 
were included in the consumer research 
studies, the studies were not designed to 
examine differences in outcomes by 
those subgroups. The primary analyses 
focused on whether new cigarette health 
warnings increase understanding of the 
negative health consequences of 
smoking in the overall sample, and the 
findings support that conclusion. In 
exploratory subgroup analyses, findings 
were similar across subgroups, 
demonstrating the robustness of these 
findings. 

Regarding the comment’s summary of 
the results of scientific studies that 
showed a number of differential effects 
cigarette health warnings may have on 
subpopulations that vary by 
demographic or tobacco use statuses, 
none of these studies examined whether 
cigarette health warnings have effects on 
understanding of the negative health 

consequences of smoking. Rather, these 
studies examined other outcomes, 
including emotional reactions to the 
warnings, effects on intentions to quit 
smoking and quit attempts, and whether 
the warnings deter cigarette purchase, 
among others. Those outcomes, 
however, are not aligned with the 
Government’s interest in this rule, 
which is to promote greater public 
understanding of the negative health 
consequences of smoking. None of the 
scientific studies referred to in the 
comment provide direct evidence 
suggesting that cigarette health warnings 
have differential effects on consumer 
understanding of the negative health 
consequences of smoking among 
vulnerable subpopulations. On the 
contrary, as described in section V.B.2.c 
of the proposed rule, scientific evidence 
suggests that pictorial cigarette warnings 
increase understanding of the health 
consequences of smoking across diverse 
settings and countries and are effective 
for diverse populations (Refs. 15, 45, 50, 
and 94–99), likely reducing disparities 
found in consumer understanding about 
the harms of smoking for some 
populations such as those with lower 
health literacy. For example, a study of 
U.S. consumers found that pictorial 
cigarette warnings were considered to 
be more attention-grabbing and more 
credible compared to text-only 
warnings; these effects were 
consistently observed across all 
subgroups, including racial/ethnic 
minorities, those with lower levels of 
education, and those with lower SES 
(Ref. 100). We agree with the general 
comments supporting the importance of 
the proposed required warnings and 
that they may help reduce disparities in 
health knowledge. 

(Comment 49) Some comments assert 
that pictorial cigarette warnings do not 
promote greater understanding of the 
negative consequences of smoking. One 
comment cites research studies and 
asserts that these studies conclude that 
graphic warnings do not change 
people’s beliefs about the harms of 
smoking. 

(Response 49) FDA disagrees that 
pictorial cigarette warnings do not 
promote greater understanding of the 
negative health consequences of 
smoking. There is a substantial body of 
evidence to support their effectiveness. 
As explained in section V.B of the 
proposed rule, to understand a message, 
individuals must first attend to the 
message (i.e., notice and be made aware 
of the message), and then they must 
process the information in the message 
(i.e., acquire knowledge of and learn 
that information) (Ref. 41). These 
processes contribute to engagement with 
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5 As discussed in section IV, the Agency 
supplemented the docket with qualitative study 
information and reopened the comment period for 
an additional 15 days (84 FR 60966). 

the message and lead to understanding. 
The important role of attention in 
message storing and processing is well 
supported by research (see, e.g., Ref. 
101). Studies demonstrate that 
increasing notice of and attention to the 
information in a cigarette health 
warning promotes understanding of the 
message. Data from the International 
Tobacco Control Four Country Survey 
showed that noticing health warnings 
on cigarette packages was associated 
with increased knowledge about the 
health consequences of smoking (Ref. 4). 
Smokers who reported noticing the 
cigarette health warnings were more 
likely to report believing that smoking 
causes the specific health consequences 
contained in the warnings, compared to 
those who did not notice the warnings. 

The results of FDA’s final consumer 
research study, outlined in more detail 
earlier in this section, also strongly 
support that pictorial cigarette 
warnings, including the final required 
warnings, improve understanding of the 
negative health consequences of 
smoking. Across almost all outcomes 
measured in the study, the cigarette 
health warnings demonstrated 
statistically significant improvements 
over the Surgeon General’s warnings 
(i.e., the control condition in this study). 
This was true for all required warnings 
across the outcomes of new information, 
self-reported learning, thinking about 
the risks, perceived informativeness, 
perceived understandability, perceived 
helpfulness in understanding health 
effects, attention, and recall (see Ref. 
17). All but 2 of the final required 
warnings (‘‘harms children’’ and 
‘‘COPD’’ paired with an image of a man 
with an oxygen tank) also demonstrated 
statistically significant improvements 
over the Surgeon General’s warnings on 
changes in health beliefs between 
Sessions 1 and 2; and 7 of the final 
required warnings also demonstrated 
statistically significant improvements 
over the Surgeon General’s warnings on 
changes in health beliefs between 
Sessions 1 and 3, approximately 17 days 
later. As noted in section VI.C.3 of the 
proposed rule, health beliefs may be 
unlikely to change with limited 
exposures, as was seen in FDA’s first 
quantitative consumer research study 
(see Ref. 12), which measured outcomes 
based on a single exposure. For FDA’s 
final quantitative consumer research 
study, which only included two 
exposures, statistically significant 
changes in health beliefs also were not 
expected. That the final study found 
statistically significant changes in 
health beliefs between Sessions 1 and 2 
for most warnings tested, and that such 

changes persisted for an additional 2 
weeks for 7 of the warnings, 
demonstrates that even with limited 
exposure, the warnings still influenced 
study participants’ beliefs about the 
negative health consequences of 
smoking. Another comment states, 
‘‘[t]he high threshold for changing 
health beliefs after brief exposure to a 
health warning makes the findings of 
[FDA’s final quantitative consumer 
research study] all the more remarkable: 
brief exposure to a graphic warning led 
to greater changes in health beliefs after 
1–2 days for 11 out of 16 warnings, and 
for 7 out of 16 warnings at two-week 
follow up.’’ 

Finally, the comments cite studies 
that they assert show that pictorial 
cigarette warnings do not change 
people’s beliefs about the harms of 
smoking. FDA has already 
acknowledged some of these studies in 
the proposed rule (see, e.g., Refs. 47, 
102, and 103), and, as previously 
discussed, we believe that the failure for 
the pictorial cigarette warnings tested in 
those studies to impact health beliefs is 
partly (but not entirely) due to the high 
preexisting knowledge of the particular 
smoking harms found in the warnings 
used in those studies (e.g., many people 
are aware that smoking causes lung 
cancer). In addition, one comment cites 
a study (Ref. 104) that compared 
‘‘aversive’’ images of health effects of 
smoking to ‘‘relatively mild’’ images 
(e.g., wrinkled apple) to examine visual 
attention to the warnings, attitudes 
toward smoking, and quit intentions. 
That study focused on intentionally 
aversive images and measured attitudes 
and behavior, neither of which align 
with the design of FDA’s images, the 
outcomes measured in FDA’s consumer 
research study, or this rule. In part 
because the required warnings 
communicate some of the less-known 
and less-understood health harms of 
smoking, the required warnings are 
unlike those considered in the studies 
and will promote greater understanding. 
This view is supported by the findings 
of the final quantitative consumer study. 

3. Qualitative Studies 

(Comment 50) FDA received several 
comments addressing the qualitative 
studies.5 Some comments suggest that 
the qualitative studies ‘‘raise further 
questions about whether the proposed 
graphic health warnings will effectively 
improve public understanding of the 
health consequences of smoking.’’ These 

comments also suggest that the 
qualitative study reports ‘‘reinforce [the] 
position that the proposed warnings 
violate the First Amendment because 
. . . they appeal to viewers’ emotions 
rather than conveying factual 
information and restrict far more speech 
than necessary.’’ The comments point, 
in part, to certain statements from 
individual participants in the 
qualitative studies as evidence that the 
proposed required warnings being 
considered by FDA were confusing and 
misleading, and further argue that, by 
electing not to make the changes 
suggested by these individual 
commenters, FDA improperly ignored 
this evidence. The comments also point 
to individual statements regarding the 
scope of the warnings and argue that 
FDA ignored evidence that the proposed 
required warnings were broader than 
necessary. The comments also suggest 
that FDA failed to consider whether the 
proposed required warnings would 
remedy a real-world harm. The 
comments also suggest that FDA 
violated the APA by not making the 
qualitative study reports available when 
the proposed rule first issued and by 
providing only 15 days for public 
comment on these materials. 

Other comments state that FDA’s use 
of qualitative studies and related data 
was appropriate, noting that a key 
principle of qualitative research is that 
the analysis must look for patterns 
across responses, rather than rely on any 
one statement. One comment highlights 
that a potential pitfall with qualitative 
studies is to place ‘‘too much emphasis 
on a single quote or comment that 
sparks interest,’’ noting FDA avoided 
this by basing its decisions on the body 
of findings across the studies. Another 
comment notes that the qualitative 
studies outline the iterative, science- 
based process undertaken by FDA in 
which the findings from the qualitative 
studies were used to inform the 
development and refinement of the 
warnings tested in subsequent 
quantitative studies. 

(Response 50) We agree that our use 
of qualitative studies was appropriate. 
As we discussed in the proposed rule 
and earlier in this section, FDA 
conducted various qualitative focus 
groups and interviews to test and refine 
the textual warning statements and 
images and to obtain feedback on which 
pairings of textual warning statements 
and images should be selected for 
further study. These qualitative studies 
are based on small sample sizes, are not 
nationally representative, and do not 
yield data that can be generalized. The 
intent behind conducting these 
qualitative studies was primarily to 
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explore and inform subsequent research. 
We disagree that a determination to not 
make every change suggested by 
individual qualitative study 
participants—which, in some cases, 
may have rendered the required 
warnings factually inaccurate— 
concedes that FDA ‘‘ignored evidence 
that the proposed warnings were 
confusing and misleading.’’ FDA did not 
originally include the qualitative study 
reports in the docket as the rulemaking 
itself did not directly rely on these 
studies. However, because the 
qualitative studies were used to inform 
further research and development, 
namely, the quantitative consumer 
research studies, FDA has made these 
additional materials available as well. 
We addressed the APA concern earlier 
in this document (see section IV.D.4). 
And, as we discuss in detail in sections 
IV and VII, we disagree that the required 
warnings violate the First Amendment. 

VII. FDA’s Selection of Cigarette Health 
Warnings 

This section discusses the 11 required 
warnings and the factors that influenced 
each selection decision, including the 
results from FDA’s final quantitative 
consumer research study, the 
substantive comments submitted to the 
docket, the relevant scientific literature, 
and other legal and policy 
considerations weighed, such as how 
well the warnings depict the negative 
health consequences of smoking. 

When we issued the proposed rule, 
we proposed 13 cigarette health 
warnings, each comprising a textual 
warning statement paired with a 
concordant photorealistic image 
depicting the negative health 
consequences of smoking. The 13 
proposed required warnings were made 
available as electronic files in PDF 
format and displayed in the document 
entitled ‘‘Proposed Required Cigarette 
Health Warnings—PDF Files, August 
2019,’’ which was included in the 
docket for the proposed rule. Consistent 
with section 4 of the FCLAA, two 
versions of each of the 13 proposed 
required warnings were developed—one 
displaying the textual warning 
statement in black font on a white 
background, and one displaying the 
textual warning statement in white font 
on a black background. 

In order to determine which of the 
proposed cigarette health warnings to 
require in the final rule, we considered 
a number of factors, including the 
results from our final consumer research 
study (Ref. 17; see section VI.A for a 
general description of the study results). 
We carefully examined the research 
results for the 13 proposed required 

warnings on all the different study 
outcomes, and we provide a discussion 
of those outcomes for each of the 
required warnings later in this section. 
As discussed elsewhere in this 
preamble, based on the results of our 
consumer research studies, and the 
existing scientific literature on cigarette 
health warnings, we conclude that the 
11 final required warnings will advance 
the Government’s interest of promoting 
greater public understanding of the 
negative health consequences of 
smoking. 

We also considered the substantive 
public comments received in the docket 
related to FDA’s approach to developing 
and testing new cigarette health 
warnings, including the results of our 
consumer research studies. We 
considered comments received in the 
docket that suggested that we use other 
text or images in the required warnings; 
however, as discussed in more detail in 
the comment summaries below and in 
section VIII, we selected the required 
warnings from the set of cigarette health 
warnings we developed, tested, and 
proposed. Our consumer research 
studies, among other information, 
indicate that these required warnings 
will promote greater public 
understanding of the negative health 
consequences of smoking. As explained 
in the comment responses throughout 
this section, the comments submitted to 
the docket did not persuade us that 
other textual warning statements or 
images had sufficient support to 
demonstrate they would advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
smoking. 

A. General Comments on the Proposed 
Cigarette Health Warnings 

FDA received several comments on 
the 13 proposed required warnings. 
Some comments discuss the 13 
proposed required warnings generally, 
and we have summarized and 
responded to these comments in this 
section. The comments relating to each 
individual proposed required warning 
are discussed in sections VII.B and 
VII.C. 

We considered the comments 
submitted to the docket as we 
determined which cigarette health 
warnings to require in the final rule. We 
evaluated the substantive input 
contained in the comments to help 
inform our decisions in selecting or not 
selecting a proposed cigarette health 
warning. Many of the comments contain 
information about the submitter’s 
personal opinions related to various 
proposed warnings. While this 

information is helpful in understanding 
how some individuals might interpret 
various warnings and in raising issues 
for further exploration, this type of 
qualitative information is not as useful 
as quantitative assessments of the 
outcome measures related to increasing 
understanding, such as the evaluation 
provided in FDA’s final consumer 
research study (Ref. 17). 

In addition, we received a number of 
comments regarding our consumer 
research studies; these comments are 
summarized in section VI. 

1. Comments Submitting Research on 
FDA’s Proposed Required Warnings 

We received some comments that 
described the results of scientific 
investigations that the submitters had 
conducted to evaluate the 13 proposed 
required warnings on various outcomes. 
We address that research and our 
responses to these comments in the 
comment summaries and responses 
below. 

(Comment 51) One comment, 
representing a group of academic 
researchers, provides information on an 
experimental study conducted to 
evaluate responses to the 13 proposed 
required warnings in comparison to 
text-only equivalents among a 
convenience sample of 412 U.S. adult 
cigarette smokers, dual e-cigarette users 
and smokers, and nonusers of e- 
cigarettes and cigarettes. The reported 
findings include that: (1) Most of the 
proposed cigarette health warnings 
enhanced understandability, perceived 
new knowledge, worry, and 
discouragement to smoke relative to 
text-only warnings; (2) the proposed 
cigarette health warnings varied in their 
relative impact in eliciting perceived 
new knowledge, worry, and 
discouragement to smoke compared to 
text-only versions; and (3) effects of the 
proposed cigarette health warnings were 
generally stronger for nonusers and dual 
users (i.e., those who both smoke 
cigarettes and use e-cigarettes) than for 
smokers, which the comments state 
were generally consistent with their 
previous work with young adults (Ref. 
105). The comments conclude that these 
results are consistent with prior work on 
cigarette health warnings suggesting that 
such warnings enhance knowledge 
about the harms of smoking and evoke 
reactions that are associated with 
quitting smoking. 

(Response 51) FDA appreciates the 
submission of this study using FDA’s 
proposed required health warnings that 
demonstrates additional support for the 
ability of the proposed required 
warnings to enhance public 
understanding of the negative health 
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consequences of smoking as compared 
to text-only versions of the warnings. 
We note that one outcome included in 
the study referred to as ‘‘perceived new 
knowledge’’ is very similar to the 
outcome used in FDA’s consumer 
research study referred to a ‘‘self- 
reported learning’’ and shows similarly 
strong effects on that outcome as in 
FDA’s study. In addition, perceived new 
knowledge was the strongest effect of all 
the outcomes in the study, including 
worry and discouragement to use 
cigarettes. Overall, the study’s 
conclusions are supported by the data 
presented, but there are some minor 
limitations in the design and measures 
that may limit generalizability to prior 
work and the general U.S. population. 
In addition, FDA notes that an 
assessment of emotional responses or 
behavioral study outcomes is not 
aligned with the final rule, whose 
purpose is to promote greater public 
understanding of the negative health 
consequences of smoking. 

(Comment 52) Another comment from 
a cigarette manufacturer includes the 
findings of a web-based panel, created 
using a convenience sample, stating that 
the study serves as evidence that the 
required warnings were designed to 
evoke emotional negative reactions; 
were meant to convey an ideological 
anti-smoking message; and were not the 
less-restrictive alternative, as the study’s 
findings purportedly show that textual 
warnings would be at least as effective 
as pictorial cigarette warnings. In the 
study, adult participants were randomly 
assigned into one of six conditions that 
varied in format, size, and location (e.g., 
a text-plus-image warning on the top 50 
percent of the package, a text-only 
warning on the top 20 percent of the 
package, a text-plus-image warning on 
the side of the package). Participants 
were shown a random selection of 5 of 
FDA’s 13 proposed required warnings. 
Afterward, participants completed 
measures assessing agreement with the 
warning, if they had previously heard 
about the health effects described in the 
warning, if they thought the warnings 
were communicating that they should or 
should not use or purchase the product, 
and what message the warnings 
communicated. The comment’s study 
found that, for warnings in the proposed 
size and location (top 50 percent of the 
front and rear panels of the package), 
between 18.9 and 65.1 percent of 
participants had not previously heard 
about the health condition in the 
warnings; the vast majority of 
participants (greater than 76.0 percent) 
agreed with the warning statements; and 
that many of the results were not 

different depending on the size and 
placement of the warnings on packages. 
The comment notes that the data show 
that many smokers in this study 
indicated that the warnings convey a 
message that they should not smoke (74 
percent) or purchase the product (71 
percent). The comment also reports that 
many smokers in this study believed the 
warnings are trying to make people feel 
disgusted (68 percent), shock people (85 
percent), and make people feel distress 
(70 percent). 

(Response 52) We appreciate the 
value of additional research on the 
potential impact of FDA’s proposed 
required warnings, but we note that 
many of the outcomes assessed in this 
study relate to behavior and are not 
aligned with the final rule, whose 
purpose is to promote greater public 
understanding of the negative health 
consequences of smoking. The study 
also suffers from numerous limitations 
on the conclusions that can be drawn 
about the ability of the required 
warnings to promote public 
understanding of the negative health 
consequences of cigarette smoking. The 
limitations include that it is unclear 
whether each set of five warnings 
viewed by each participant was 
displayed in the same format size and 
location, which prevents us from 
drawing conclusions about the impact 
of size, location, and specific required 
cigarette warnings on outcomes relevant 
to understanding. Other limitations 
include a lack of information provided 
regarding sample recruitment; total 
sample size; study drop-out and 
attrition; and limited information about 
the sample characteristics beyond age 
and current smoking status. Although 
the comment states that the 
demographics of the sample were drawn 
to reflect the U.S. population, there is 
no discussion of whether the data were 
weighted to the U.S. population or 
whether the attempt to match the U.S. 
population was successful. While the 
comment includes a description of the 
study with some descriptive measures 
(e.g., an appendix to the study includes 
the proportions), there is no information 
provided regarding confidence intervals 
or standard error; therefore, we are 
unable to determine the accuracy of the 
study’s results (Refs. 106 and 107). 
Further, no information was provided as 
to whether there was adequate power to 
detect statistically significant 
differences between groups. It is unclear 
whether the null findings found for the 
effect of warnings compared to warnings 
with different formats is attributed to an 
actual lack of an effect of the cigarette 
health warnings or a lack of sufficient 

power to detect such effects (Refs. 108– 
110). Responses to one question only 
present results for 384 of the unknown 
total number of participants without 
providing information on participants 
who did not have an opinion on the 
question. The comment also did not 
provide information about the tobacco 
use status (e.g., never user, former user) 
of half of the sample, which limits the 
applicability of any findings. Details 
were not provided about the control 
condition, there was no image provided 
of the stimuli used in that condition, 
and no data were provided comparing 
the control condition to experimental 
conditions. Of particular concern, it is 
not clear if survey items were drawn 
from previously validated or previously 
used surveys, which would lend 
credibility to the items used and reduce 
the potential for measurement error. 

2. Other Comments 
FDA received a number of other 

comments that discuss the proposed 
required warnings generally or 
highlighted issues that applied to some 
or all of the proposed required 
warnings. These comments are 
summarized and responded to below. 

(Comment 53) Numerous comments 
express strong support for the proposed 
required warnings stating, in part, that 
each of the required warnings convey 
factual information. Comments support 
the 13 proposed warnings, stating that 
the proposed warnings cover a wide 
range of highly prevalent health 
conditions and that the health 
conditions are supported by a broad 
consensus of scientific research and 
Surgeon General’s Reports. Other 
comments state that the images 
effectively capture attention without 
provoking an emotional response and 
the textual warning messages are brief, 
accurate, and clearly link to the visual 
image. 

Some comments express support for 
the use of strong causal language such 
as ‘‘causes,’’ providing supporting 
scientific evidence in the required 
warnings, with one comment submitting 
a published scientific study of 1,413 
adults in the United States (Ref. 111). 
One of these comments, which was 
submitted by a group of research 
scientists, confirms that the 
characteristics of FDA’s proposed 
warnings suggest they will be effective. 
This comment states that FDA’s 
proposed required warnings followed 
design principles and best practices in 
warning development that enhance their 
effectiveness, as follows: The warnings 
include human faces or diseased body 
parts (which, the comment notes, 
studies show are more effective than 
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other types of images); the warnings 
have a high degree of congruency 
(which, the comment notes, studies 
show increase recall and attention); the 
warnings use strong causal language; 
and that the warnings are concise, 
making the warning text easier to read 
and understand. Another comment from 
a group of scientific researchers 
emphasizes that the proposed warnings 
generally appear to contain congruent 
image and textual components (i.e., both 
the image and the textual warning 
statement convey the same message), 
noting this format (congruent warning 
labels) is likely to be an effective means 
for increasing knowledge of the risks 
conveyed by the warnings. 

(Response 53) We agree with these 
comments. As we describe in sections 
VI and VII of the proposed rule and in 
this section, these cigarette health 
warnings, as shown through robust 
scientific evidence, are factual and 
accurate and advance the substantial 
Government interest in promoting 
greater public understanding of the 
negative health consequences of 
smoking. FDA agrees that simple 
phrasing and the use of strong causal 
language in the textual warning 
statements is justified both by the 
strength of the epidemiological evidence 
and communication best practices. 

(Comment 54) Two comments 
criticize nearly all the proposed 
required warnings for not identifying, 
conveying, or measuring perceptions of 
the baseline risk for the health 
conditions in the proposed required 
warnings. They also suggest that the 
absolute risk of these conditions for 
smokers is small and that the warnings 
do not convey the marginal or dose- 
response risk of these conditions caused 
by smoking, but instead misleadingly 
imply that the health outcomes are 
solely caused by smoking. The 
comments also state that certain 
warnings are misleading because they 
emphasize one negative health 
consequence rather than others with 
worse survival rates. 

(Response 54) As described in section 
VII of the proposed rule, the burden of 
the health conditions focused on in the 
required warnings is substantial, and all 
of these health conditions are causally 
linked to smoking through substantial 
scientific evidence as summarized in 
various reports of the Surgeon General. 
Contrary to the comments’ assertion, 
nothing in the warning text or image 
conveys that smoking is the only causal 
factor (i.e., a necessary condition), nor 
have the comments provided any 
evidence to support that point. 
However, for many of the required 
warnings, smoking is one of the 

strongest, if not the strongest, causal 
factors. For example, cigarette smoking 
has repeatedly been identified as the 
most important risk factor for bladder 
cancer (Refs. 112–114). The National 
Heart, Lung, and Blood Institute of the 
National Institutes of Health states that 
smoking is a major risk factor for heart 
disease (Ref. 115), and the Centers for 
Disease Control and Prevention (CDC) 
states that smoking is one of the three 
key risk factors for heart disease (Ref. 
116). FDA strongly disagrees that lack of 
communication about multifactorial 
causes of a disease in any way means 
that warnings that accurately state that 
smoking causes a negative health 
consequence are misleading. 

The comment is correct that the 
marginal risk of disease attributable to 
smoking is not communicated as part of 
the warnings and thus that information 
is not assessed in FDA’s consumer 
research studies. As stated in the 
documents related to collecting the 
quantitative information in FDA’s 
consumer research studies (OMB 
control numbers 0910–0848 and 0910– 
0866) and section VI of the proposed 
rule, FDA’s goal in the consumer 
research studies was to assess 
knowledge and understanding of a 
negative health outcome caused by 
cigarette smoking, not to educate the 
public about the absolute, relative, or 
dose-response risk conveyed by 
smoking. Thus, the outcomes included 
in FDA’s consumer research studies 
were not intended to assess the absolute 
or relative level of perception of such 
risks, but rather investigated the effect 
that viewing the textual warning 
statements or proposed required 
warnings had on increasing 
understanding of the negative health 
consequences of cigarette smoking. 

(Comment 55) One comment states 
that some of the proposed required 
warnings do not convey any relevant 
information beyond the content found 
in the TCA statements. In one example 
highlighted, the comment states that the 
required warning ‘‘WARNING: Smoking 
can cause heart disease and strokes by 
clogging arteries’’ conveys the exact 
same information as the TCA statement 
‘‘WARNING: Cigarettes cause strokes 
and heart disease,’’ asserting that 
granular information about disease 
mechanism does not promote 
understanding about the health risks of 
smoking. In another example, the 
comment argues that the required 
warning ‘‘WARNING: Smoking causes 
head and neck cancer’’ conveys the 
same information as the TCA statement 
‘‘WARNING: Cigarettes cause cancer.’’ 

(Response 55) FDA disagrees with 
both comments that some of the 

required warnings do not convey any 
relevant information beyond the content 
found in the TCA statements and with 
the conclusion that information about 
disease mechanism does not affect the 
public’s understanding of the risks of 
smoking. For example, the required 
warning ‘‘WARNING: Smoking can 
cause heart disease and strokes by 
clogging arteries’’ conveys important 
information relevant to numerous 
smoking health harms: smoking causes 
heart disease; smoking causes strokes; 
smoking causes clogged arteries; and 
smoking causes heart disease and 
strokes by clogging arteries. 
Accordingly, all components of the 
required warnings, including the 
information related to the disease 
mechanism, increases public 
understanding of the negative 
consequences of smoking. 

FDA also disagrees with the 
conclusion that providing additional 
information relevant to the disease (e.g., 
‘‘WARNING: Smoking causes head and 
neck cancer’’) does not improve 
consumer understanding above related 
TCA statements (e.g., ‘‘WARNING: 
Smoking causes cancer’’). The 
heterogenous term ‘‘cancer’’ refers to a 
collection of related yet unique diseases. 
In this example, the required warning 
would promote understanding of the 
causal link between smoking and two 
different and specific cancers: Head and 
neck. As discussed in section V.A.3 of 
the proposed rule, the U.S. public is 
generally aware of the effects of smoking 
on lung cancer in smokers, while 
research demonstrates that the public 
has limited understanding of the effect 
of smoking on cancers outside of lung 
cancer. Finally, results of FDA’s 
consumer research studies support that 
consumers both understand the required 
warnings and learn new information 
from them specifically because of the 
specificity of the warning used. 

(Comment 56) Some comments 
suggest that FDA strengthen the images 
by making them ‘‘less glamourous,’’ 
more ‘‘gross,’’ or more ‘‘shocking’’ to be 
more in line with pictorial cigarette 
warnings used in other countries. One 
comment highlights existing research 
demonstrating that pictorial cigarette 
warnings that include ‘‘graphic, fear- 
arousing depictions of the impact of 
smoking on the body or those that use 
testimonial are associated with 
increases in motivation to quit smoking, 
thinking about health risks, and 
engaging in cessation behavior’’ (Ref. 
117). Another comment suggested that 
use of a testimonial or image similar to 
‘‘Christine’’ from CDC’s ‘‘Tips from 
Former Smokers’’ campaign would 
likely evoke a much stronger emotional 
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response. Other comments address 
levels of arousal, with one comment 
recommending FDA drop warnings 
containing images with ‘‘less arousing 
images [as they] will not support lasting 
knowledge of the associated health 
effects.’’ One comment states that the 
images in the proposed required 
warnings are ‘‘adequately arousing,’’ 
citing research that shows that arousal 
in cigarette health warnings ‘‘acts as 
information itself, a motivator, and an 
enhancer of information’’ (Ref. 118) and 
that ‘‘arousal is important for the long- 
term memory of the information the 
FDA wishes to convey’’ (Ref. 119). Some 
comments, however, object that FDA 
designed the new cigarette health 
warnings to evoke a negative emotional 
response and that ‘‘forcing’’ consumers 
to look at the proposed required 
warnings ‘‘evokes feelings of fear, 
shame, and disgust, and conveys the 
ideological message that people should 
not smoke.’’ These comments also object 
that the proposed required warnings are 
not purely factual. 

(Response 56) FDA disagrees that the 
images should be made more ‘‘gross’’ or 
‘‘shocking,’’ and we also disagree that 
FDA designed the required warnings to 
evoke an emotional response. The 
images were not designed to evoke 
negative emotions such as fear, shame, 
and disgust, but rather to promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking. As detailed in section 
VI.D of the proposed rule, FDA 
undertook a rigorous multistep process 
to develop, test, and refine images that: 
(1) Are factually accurate; (2) depict 
common visual presentations of the 
health conditions (intended to aid 
understanding by building on existing 
consumer health knowledge and 
experiences) and/or show disease states 
and symptoms as they are typically 
experienced; (3) present the health 
conditions in a realistic and objective 
format that is devoid of non-essential 
elements; and (4) are concordant with 
the accompanying text statements on 
the same health conditions. The images 
are not intended to evoke negative 
emotions such as fear, shame, and 
disgust, but rather to promote greater 
public understanding of the negative 
health consequences of cigarette 
smoking. Each of the 11 required 
warnings in the final rule depicts a 
negative health consequence of smoking 
that is well documented in the scientific 
literature. To be sure, some viewers may 
experience the information contained in 
the images—which appropriately 
convey the serious health consequences 
in a factually accurate, realistic 

manner—as concerning; but to the 
extent this occurs, it will be because the 
severe, life-threatening and sometimes 
disfiguring health effects of smoking are 
indeed concerning. 

B. Selected Cigarette Health Warnings 
This section discusses the 11 required 

warnings and the factors that influenced 
each selection decision, including the 
results from FDA’s consumer research 
studies, relevant scientific literature, the 
substantive comments received to the 
docket, and other legal and policy 
considerations weighed. Based on these 
considerations, FDA has determined 
that the 11 required warnings included 
in the final rule will advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. As discussed in 
section VI.A of the proposed rule, the 
causal link between cigarette smoking 
and the negative health consequences 
depicted in each required warning is 
rated at the highest level of the four- 
level classification provided in the 
Surgeon General’s Reports. 

As described in section VI of the 
proposed rule, FDA undertook a 
science-based, iterative research and 
development process to develop, test, 
and refine new cigarette health 
warnings that will advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. This careful, science- 
based process resulted in the 11 
required warnings that are the subject of 
the final rule. First, FDA undertook 
research to consider whether revisions 
to the textual warning statements 
specified in section 4(a)(1) of the 
FCLAA would promote greater public 
understanding of the risks associated 
with cigarette smoking. The empirical 
results demonstrate sufficient scientific 
support to adjust the textual warning 
statements (Ref. 12). Second, FDA 
carefully developed and tested 
concordant color graphics, in the form 
of photorealistic images, depicting the 
negative health consequences of 
smoking to accompany each of the 
textual warning statements. In FDA’s 
final consumer research study, full 
cigarette health warnings—consisting of 
a textual warning statement paired with 
a concordant photorealistic image 
depicting the negative health 
consequence in the statement—were 
evaluated to assess the extent to which 
any of the warnings increase 
understanding of the negative health 
consequences of cigarette smoking. For 
warnings to be considered for the 
proposed rule, FDA decided that a 

warning tested in the final consumer 
research study must demonstrate 
statistically significant improvements, 
as compared to the control condition 
(i.e., the Surgeon General’s warnings), 
on both the two outcomes of ‘‘new 
information’’ and ‘‘self-reported 
learning.’’ 

In the proposed rule, we stated that, 
after considering the full results of 
FDA’s research, the relevant scientific 
literature, public comments submitted 
to the docket, and other legal and policy 
considerations, FDA intended to finalize 
some or all of the 13 proposed cigarette 
health warnings. Based on the empirical 
results of FDA’s research program, as 
well as our consideration of each of the 
factors discussed in this section, FDA is 
including the following 11 required 
warnings in the final rule. Because these 
required warnings, as shown through 
the robust scientific evidence described 
in detail in sections VI and VII of the 
proposed rule, are factual and accurate, 
advance the Government’s interest in 
promoting greater public understanding 
of the negative health consequences of 
cigarette smoking, and are not unduly 
burdensome (see section IV.B for a more 
detailed discussion), FDA believes the 
required warnings are consistent with 
the First Amendment, regardless of the 
standard of scrutiny (e.g., Zauderer or 
Central Hudson) under which they are 
reviewed. 

The required warnings, each of which 
consists of a textual warning statement 
paired with a concordant photorealistic 
image depicting the negative health 
consequences of smoking, are contained 
in a document entitled ‘‘Required 
Cigarette Health Warnings, 2020’’ (Ref. 
11), as is further discussed in section 
III.B. 

With regard to the photorealistic 
images contained in the required 
warnings, and as described in section 
VI.D of the proposed rule, FDA 
undertook a rigorous multistep process 
to develop, test, and refine images that: 
(1) Are factually accurate; (2) depict 
common visual presentations of the 
health conditions (intended to aid 
understanding by building on existing 
consumer health knowledge and 
experiences) and/or show disease states 
and symptoms as they are typically 
experienced; (3) present the health 
conditions in a realistic and objective 
format that is devoid of non-essential 
elements; and (4) are concordant with 
the accompanying text statements on 
the same health conditions. 

FDA considered many different 
factors when developing the warning 
images, including current public 
understanding and gaps in knowledge of 
the negative health consequences of 
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cigarette smoking; the varied levels of 
health literacy and numeracy among the 
U.S. population; findings from 
communication science research 
regarding the types of visual depictions 
that are most appropriate for 
communicating health risk information 
to lay audiences; general best practices 
for developing mass communication 
efforts; the Agency’s statutory 
requirements for cigarette health 
warnings under section 4 of the FCLAA 
(as amended by sections 201 and 202 of 
the Tobacco Control Act); and the 
practical implications of visually 
depicting the negative health 
consequences of cigarette smoking in 
the form of warnings on cigarette 
packages and in advertisements. 

As a form of mass communication, 
cigarette health warnings must feature 
messages that are appropriate for the 
target audience, communication 
channel, and public health goals. In 
section VI of the proposed rule, we 
described the process for developing 
and testing the required cigarette 
warnings in detail, outlining the health 
communication science research 
findings we considered when 
determining how best to help promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking. For example, the 
American public is a diverse population 
comprising individuals with many 
varied backgrounds, knowledge, beliefs, 
and abilities to read and understand 
health information. In fact, national 
surveys indicate that only about 12 
percent of U.S. adults have proficient 
health literacy (i.e., the ability to access, 
understand, and use health information 
and services) and fewer than 10 percent 
have proficient numeracy levels (i.e., 
the ability to understand and use 
numbers, including the ability to read 
and interpret data presented in tables, 
graphs, and bar charts (Refs. 120–123). 
Considering these differences in health 
literacy and numeracy levels, as well as 
additional factors such as the limited 
amount of space for additional 
explanatory text and graphics and the 
constraints of a one-way communication 
channel, attempting to convey complex 
information such as quantitative risk 
measures would be incongruent with 
the Government’s interest of increasing 
public understanding of the negative 
health consequences of cigarette 
smoking. Instead, best practices for 
health risk communication state that 
simple, clear, and direct messages are 
best understood, especially for those 
with low health literacy and numeracy. 

Further, given the need to visually 
depict the content of the required 
warning’s textual warning statements 

with concordant, factually accurate 
color graphics that promote greater 
understanding of the health 
consequences as described by the text, 
the majority of images appropriately 
depict external symptoms and disease 
states. FDA hired a certified medical 
illustrator to develop—in close 
collaboration with FDA staff—the high- 
quality, factual, medically accurate, 
photorealistic images. As explained in 
section VI.D of the proposed rule, FDA 
determined that photorealistic 
illustrations would be the most 
appropriate visual depiction format 
because this format best allowed 
depicting specific features of the health 
conditions as described by the textual 
warning statements. The photorealistic 
illustration format also facilitated 
providing factually accurate images that 
depict common presentations of the 
health conditions in a realistic and 
objective format devoid of non-essential 
elements. Using photorealistic images 
also allowed further editing and 
refinements for clarity and ease of 
understanding throughout the science- 
based, iterative research and 
development process for new cigarette 
health warnings. 

The photorealistic images in these 
required warnings present the health 
conditions in a realistic and objective 
format, do not contain additional 
unnecessary details, and do not contain 
any elements intended to evoke a 
negative emotional response. Because 
these warnings are designed to educate 
the public about the very real, serious, 
and sometimes deadly outcomes of 
cigarette smoking, the factually accurate 
content may evoke subjective, emotional 
responses among some consumers based 
on their personal history and 
personality characteristics. See section 
IV.C.2.b for a discussion of comments 
on this topic. 

In this section’s discussion of the 
results from our final consumer research 
study for each required warning, a study 
effect with an associated p-value below 
0.05 (or p<0.05) is considered to be a 
‘‘statistically significant’’ effect. A p- 
value is reflective of the probability that 
a study finding could have happened by 
chance. For example, a p-value of 0.04 
means that if there was no true study 
effect, the observed finding would still 
be obtained in 4 percent of studies due 
to chance. Having a predetermined cut 
off at p<0.05 is a commonly used level 
to conclude the effect has a very low 
likelihood of being due to chance. In our 
analyses, we also use additional 
statistical controls (Refs. 124 and 125) to 
account for the number of different 
statistical tests computed across all 
warnings for all outcomes. With an 

increased number of statistical tests 
performed, more findings could happen 
by chance alone. Controlling for this 
helps to produce estimates of statistical 
significance that are more conservative 
and produce higher confidence in the 
results. The full description of our final 
consumer research study and the 
analyses are contained in the final, peer- 
reviewed study report (Ref. 17). 

We describe each of the required 
warnings next, along with a summary of 
comments received and FDA’s 
responses. 

1. ‘‘WARNING: Tobacco smoke can 
harm your children.’’ 

This required warning consists of the 
TCA statement ‘‘WARNING: Tobacco 
smoke can harm your children’’ paired 
with a concordant, factually accurate, 
photorealistic image depicting a 
negative health consequence of 
secondhand smoke exposure in 
children. The image shows the head and 
shoulders of a young boy (aged 8–10 
years) wearing a hospital gown and 
receiving a nebulizer treatment for 
chronic asthma resulting from 
secondhand smoke exposure. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 40.7 percent of 
participants who viewed it. In section 
VI of the proposed rule, we explained 
that the two outcomes of ‘‘new 
information’’ and ‘‘self-reported 
learning’’ are predictive of whether new 
cigarette health warnings increase 
understanding of the risks associated 
with cigarette smoking. Compared to the 
average of the ratings for the four 
Surgeon General’s warnings (the control 
condition in the study), this warning 
was statistically significantly (p<0.05, 
after adjusting for age group, smoking 
status, and multiple comparisons) 
higher on both providing new 
information and self-reported learning. 
In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 61.6 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (83.1 percent) 
perceived the warning to be factual, a 
result that was not statistically different 
from the Surgeon General’s warnings. 
Despite the strong results on nearly all 
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other measures includes in the study, 
this warning did not show statistically 
significant improvements in health 
beliefs either between Sessions 1 and 2 
or between Sessions 1 and 3 over the 
changes in participants who viewed the 
Surgeon General’s warnings, which is 
not surprising given the relatively brief 
exposure to the warning. Full details of 
the results for this warning in FDA’s 
final consumer research study are 
available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 57) Multiple comments 
support the inclusion of this warning in 
the final rule, with one comment 
emphasizing the importance of 
messages that reinforce the causal link 
between secondhand smoke exposure 
and negative health outcomes in 
children (e.g., impaired lung function, 
asthma and respiratory illnesses, 
sudden infant death syndrome, other 
preventable childhood illnesses). 

(Response 57) We agree that this 
cigarette health warning is important, 
focuses on a serious health risk of 
smoking, and will promote greater 
public understanding of the negative 
health consequences of smoking. 

(Comment 58) Some comments object 
to this warning because they assert it is 
inaccurate and misleading in a number 
of respects. One comment questions the 
epidemiological evidence used to 
support this warning, stating that the 
evidence does not support the causal 
relationship between parental 
secondhand smoke and either ‘‘chronic 
asthma’’ or asthma attacks in children 
‘‘requiring nebulizer treatment.’’ 
Another comment states that the image 
does not convey purely factual 
information because ‘‘[n]o reasonable 
consumer would be able to determine 
from the image’’ that the child depicted 
has chronic asthma from secondhand 
smoke exposure or is receiving a 
nebulizer treatment. Rather, the 
comment states that the child’s 
appearance and the mask over the 
child’s face ‘‘suggest only that the child 
is experiencing a medical emergency 
that requires receipt of oxygen.’’ Some 
comments assert that the proposed 
warning is ‘‘ambiguous,’’ because it 
appears to depict the administration of 
oxygen following an asthma attack, and 
is an ‘‘exaggerated’’ or ‘‘worst case 
scenario’’ treatment for an asthma 
attack, because it is uncommon for a 
child with an asthma attack to require 
oxygen or to be hospitalized. One 
comment states that the text and image 
are not concordant, because the general 
description of a child suffering harm is 

not clarified by the picture, and the 
‘‘ambiguity regarding the harm at issue 
adds to the fear and confusion a 
consumer would experience when 
viewing the warnings.’’ Finally, one 
comment states that the proposed 
warning ‘‘seeks to advance FDA’s anti- 
smoking message’’ by evoking an 
emotional response in consumers, 
because adults viewing the image would 
be ‘‘horrified at the thought of inflicting 
such harm on their children.’’ 

(Response 58) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in section VI of the 
proposed rule, FDA undertook a 
rigorous, multistep process to develop, 
test, and refine the textual warning 
statement, accompanying image, and the 
overall warning. 

The textual warning statement 
‘‘WARNING: Tobacco smoke can harm 
your children’’ is factually accurate. 
Tobacco smoke exposure in children is 
causally linked to numerous negative 
health consequences, including several 
respiratory illnesses (Refs. 3 and 126). 
As stated in section VII.A.1 of the 
proposed rule, the 2006 Surgeon 
General’s Report on the health effects of 
involuntary exposure to tobacco smoke 
concludes that ‘‘the evidence is 
sufficient to infer a causal relationship 
between secondhand smoke exposure 
from parental smoking and lower 
respiratory illnesses in infants and 
children’’; ‘‘the evidence is sufficient to 
infer a causal relationship between 
parental smoking and cough, phlegm, 
wheeze, and breathlessness among 
children of school age’’; ‘‘the evidence 
is sufficient to infer a causal 
relationship between parental smoking 
and ever having asthma among children 
of school age’’; and ‘‘the evidence is 
sufficient to infer a causal relationship 
between secondhand smoke exposure 
from parental smoking and the onset of 
wheeze illnesses in early childhood’’ 
(Ref. 126). The report also concludes 
that ‘‘the evidence is sufficient to infer 
a causal relationship between maternal 
smoking during pregnancy and 
persistent adverse effects on lung 
function across childhood’’ and ‘‘the 
evidence is sufficient to infer a causal 
relationship between exposure to 
secondhand smoke after birth and a 
lower level of lung function during 
childhood.’’ As noted in the proposed 
rule, more recent studies also support 
these same conclusions (see, e.g., Ref. 
127). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
child has features consistent with 

chronic asthma (e.g., ‘‘allergic shiners’’ 
under the eyes), is wearing a hospital 
gown, and is holding a nebulizer mask. 
Tobacco smoke exposure can cause 
children who already have asthma to 
experience more frequent and severe 
asthma attacks (Ref. 126). A 
retrospective review of hospital-based 
data examining secondhand smoke 
exposure and asthma severity among 
children with asthma presenting to the 
pediatric emergency department (PED) 
showed more severe presentation and 
greater resource utilization in the PED 
for secondhand smoke-exposed children 
(Ref. 128). Additionally, a systematic 
review found that children with asthma 
and secondhand smoke exposure are 
nearly twice as likely to be hospitalized 
with asthma exacerbations compared to 
children with asthma but without 
secondhand smoke exposure (Ref. 129). 
Further, acute asthma exacerbations can 
be severe and may necessitate treatment, 
including nebulizer treatment, in an 
emergency department or an inpatient 
setting. Therefore, this image depicts a 
factually accurate, common visual 
presentation of the health condition and 
shows the disease state as it is typically 
experienced. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that tobacco 
smoke can harm children. The 
accompanying concordant and factually 
accurate image depicts a child who has 
been harmed by tobacco smoke 
exposure. As stated in the preceding 
paragraph, it is not rare or atypical for 
children with chronic asthma resulting 
from secondhand smoke exposure to 
receive nebulizer treatments in either an 
emergency department or inpatient 
setting. Because the required warning 
contains the textual warning statement 
and image paired together, the image 
aids in understanding the negative 
health consequence that is the focus of 
the textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., hospital room setting, other 
medical equipment), and does not 
contain any elements intended to evoke 
a negative emotional response. 

2. ‘‘WARNING: Tobacco smoke causes 
fatal lung disease in Nonsmokers.’’ 

This required warning consists of the 
TCA statement ‘‘WARNING: Tobacco 
smoke causes fatal lung disease in 
nonsmokers’’ paired with a concordant, 
factually accurate, photorealistic image 
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depicting fatal lung disease. The image 
shows gloved hands holding a pair of 
diseased lungs containing cancerous 
lesions from chronic secondhand smoke 
exposure. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 41.9 percent of 
participants who viewed it. In section 
VI of the proposed rule, we explained 
that the two outcomes of ‘‘new 
information’’ and ‘‘self-reported 
learning’’ are predictive of whether new 
cigarette health warnings increase 
understanding of the risks associated 
with cigarette smoking. Compared to the 
average of the ratings for the four 
Surgeon General’s warnings (the control 
condition in the study), this warning 
was statistically significantly (p<0.05, 
after adjusting for age group, smoking 
status, and multiple comparisons) 
higher on both providing new 
information and self-reported learning. 
In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 66.7 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (77.5 percent) 
perceived the warning to be factual, a 
result that was statistically significantly 
lower than the control condition. 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between both Sessions 1 and 2 and 
Sessions 1 and 3 as compared to the 
changes in participants who viewed the 
Surgeon General’s warnings. Full details 
of the results for this warning in FDA’s 
final consumer research study are 
available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 59) Some comments object 
to this warning because they assert it is 
inaccurate and misleading. For example, 
one comment states the image does not 
convey purely factual information 
because it does not clarify the types of 
lung disease nonsmokers may 
experience, and it is not clear that a 
layperson would understand that the 
lungs are diseased and contain 
cancerous lesions. 

Some comments also state that the 
illustration does not accurately depict 
the lungs of ‘‘the rare never smoker who 
suffers from fatal lung disease due to 
secondhand smoke’’ and that the lungs 
‘‘do not look like a non-smoker’s lungs’’ 
due to the amount of pigmentation and 
the appearance of the lesions on the 
lungs (i.e., because such lesions would 
not appear on the surface of the lung 
and it would be unusual to have three 
separate lesions of the size depicted). 
The comments also suggest that FDA 
acknowledges in the proposed rule that 
the lung depicted is similar to the lungs 
of a smoker with COPD. 

Another comment suggests that the 
warning is misleading because it 
emphasizes a condition that is less 
prevalent than other smoking- 
attributable health conditions. This 
comment also suggests that the 
proposed warning ‘‘seeks to advance 
FDA’s anti-smoking message’’ by 
evoking an emotional response in 
consumers because the image of ‘‘blood- 
covered hands holding bloody diseased 
lungs from a deceased individual is 
intended to shock and disturb viewers 
with its goriness or to generate fear 
about the prospect of death and having 
one’s lungs removed postmortem.’’ 

(Response 59) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Tobacco smoke causes 
fatal lung disease in nonsmokers’’ is 
factually accurate. As stated in the 
proposed rule, the 1986 and subsequent 
Surgeon General’s Reports have 
confirmed the causal link between 
secondhand smoke exposure and lung 
cancer, a fatal lung disease, among 
nonsmokers (Refs. 126 and 130). The 
conclusion in the 2006 Surgeon 
General’s Report extends this 
conclusion to all secondhand smoke 
exposure, regardless of location of 
exposure (e.g., at home, at work, in 
other settings); the combined evidence 
from multiple studies indicates a 20 to 
30 percent increase in the risk of lung 
cancer from secondhand smoke 
exposure associated with living with a 
smoker (Ref. 126). For example, a meta- 
analysis of 43 studies, including studies 
conducted both in the United States and 
outside of the United States, found that 
the relative risk of lung cancer among 
nonsmoking women who live with 
partners who smoke (i.e., the risk of the 
lung cancer among nonsmokers living 

with smokers compared to nonsmokers 
not living with smokers) was 1.29 (Ref. 
131). This means that nonsmoking 
women who live with partners who 
smoke have 1.29 times higher risk of 
lung cancer compared to nonsmoking 
women who live with partners who do 
not smoke. Recent studies support and 
extend these conclusions (Refs. 132– 
135). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
lungs are clearly postmortem, as they 
have been removed from the patient’s 
body, and the cancerous lesions and 
discoloration caused by vascular 
congestion (i.e., blood in the lower lungs 
causing a darker coloration) are 
consistent with the appearance of 
postmortem lungs in a nonsmoking 
patient with fatal lung disease. 

Tobacco smoke is carcinogenic. 
Unlike lung cancer in smokers, lung 
cancer in nonsmokers targets the distal 
airways (Ref. 136) and is more likely to 
appear as depicted in the warning (i.e., 
discolored or darkened in the lower 
lungs). In comparison, postmortem 
lungs of a smoker would typically have 
a darker, almost black, coloration in the 
medial lungs (i.e., middle of the lungs, 
facing the chest) as well as other visible 
features that are not depicted in this 
image of a nonsmoker’s diseased lungs. 
Therefore, this image depicts a factually 
accurate, common visual presentation of 
the health condition and shows the 
disease state as it is typically 
experienced. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that tobacco 
smoke can cause fatal lung disease in 
nonsmokers. The accompanying 
concordant and factually accurate image 
appropriately depicts the postmortem 
lungs of a nonsmoker with fatal lung 
disease. Because the required warning 
contains the textual warning statement 
and image paired together, the image 
aids in understanding the negative 
health consequence that is the focus of 
the textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., surgical tools used to remove the 
lungs, background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

3. ‘‘WARNING: Smoking causes head 
and neck cancer.’’ 
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This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking causes head and neck cancer’’ 
paired with a concordant, factually 
accurate, photorealistic image depicting 
neck cancer. The image shows the head 
and neck of a woman (aged 50–60 years) 
who has neck cancer caused by cigarette 
smoking. The woman has a visible 
tumor protruding from the right side of 
her neck just below her jawline. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 80.9 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 58.1 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (71.6 percent) 
perceived the warning to be factual, a 
result that was statistically significantly 
lower than the control condition (see 
section VI for a fuller discussion of the 
‘‘perceived factualness’’ outcome). 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between both Sessions 1 and 2 and 
Sessions 1 and 3 as compared to the 
changes in participants who viewed the 
Surgeon General’s warnings. Full details 
of the results for this warning in FDA’s 
final consumer research study are 
available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 60) Some comments object 
to this proposed warning because they 
assert it is inaccurate and misleading in 
a number of respects. For example, one 
comment asserts that the image depicts 

an ‘‘exceedingly rare’’ outcome in terms 
of tumor size and quotes another 
comment that states the image implies 
that ‘‘a cancerous mass of that size 
could arise quickly enough that a 
reasonable person would not have had 
an opportunity to seek treatment before 
this point.’’ Another comment states 
that on its own, the image does not 
convey purely factual information, 
because it is not obvious whether the 
growth is a tumor or something else. 
One comment states the proposed 
warning ‘‘seeks to advance FDA’s anti- 
smoking message’’ by evoking an 
emotional response in consumers 
because ‘‘the image of a woman with a 
large tumor protruding from her neck is 
disturbing and unsightly and is clearly 
designed to provoke disgust or 
discomfort at the sight of the image, fear 
at the prospect of experiencing the same 
uncomfortable medical condition, or 
both.’’ 

Many other comments support the 
inclusion of this warning in the final 
rule. One comment supporting the 
inclusion of the warning states that an 
estimated 53,000 new cases of cancers 
of the oral cavity and pharynx, which 
are types of head and neck cancer, will 
be diagnosed in 2019 and over 10,000 
people will die from those cancers this 
year and that tobacco use is a major risk 
factor for these cancers (Ref. 137). 
Another comment provided a summary 
of the 1964 through 2010 Surgeon 
General’s Reports as demonstrating 
strong evidence for the association 
between smoking and head and neck 
cancer. 

(Response 60) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking causes head and 
neck cancer’’ is factually accurate. As 
many comments note, there is strong 
scientific support for the causal link 
between smoking and head and neck 
cancer. For example, and as described 
in the proposed rule (see section VII.A.3 
of the proposed rule), the 2004 Surgeon 
General’s Report stated that the 
evidence is sufficient to infer a causal 
relationship—the highest level of 
evidence of causal inferences from the 
criteria applied in the Surgeon General’s 
Reports—between smoking and cancers 
of the oral cavity, pharynx, and larynx 
(Ref. 138), building on the strong 
conclusions of causality from previous 
reports. A more recent study (Ref. 139), 

submitted in a comment, that pooled 
data from 23 studies, found that those 
who smoked >0 to 3 cigarettes per day 
had 52 percent increased odds of head 
and neck cancer compared to never 
smokers. Those who smoked >3 to 5 
cigarettes per day had 2.01 to 2.74 times 
the odds of head and neck cancer as 
compared to never smokers. 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
location (i.e., on the neck, under the 
jawline) and appearance of the tumor in 
a woman of the age pictured (50–60 
years) is suggestive of a cervical lymph 
node metastasis (i.e., cancer in a lymph 
node) (Refs. 140 and 141). Cancers of 
the head and neck commonly 
metastasize to the cervical lymph nodes; 
therefore, the image is entirely 
consistent with a diagnosis of head and 
neck cancer (Ref. 142). Moreover, the 
image is very similar to other images 
easily found depicting the same health 
condition (Ref. 140 at Figure 3 and Ref. 
143 at Figure 1a). Although some 
comments assert this image is 
misleading because ‘‘there would be 
other signs of the cancer before the 
patient would develop a metastasis of 
the size and presentation in the 
proposed graphic,’’ this assertion is not 
accurate as not all patients with cervical 
lymph node metastases have other 
symptoms. It is not unusual for cervical 
lymph node metastasis to be the first 
symptom of head and neck carcinoma 
that causes the patient to seek treatment 
(Ref. 144 at Chapter 9). 

Some comments also claim that the 
image is misleading because it suggests 
that ‘‘a cancerous mass of that size 
could arise quickly enough that a 
reasonable person would not have had 
an opportunity to seek treatment before 
this point.’’ Despite experiencing early 
symptoms for head and neck cancer, 
some individuals may not be able to 
seek early cancer screening and 
detection, resulting in diagnosis only 
when the disease has become advanced. 
Factors such as lack of health insurance 
coverage, lack of financial resources, 
lack of transportation, and lack of 
cancer knowledge serve as barriers to 
cancer screening, resulting in late-stage 
diagnosis for head and neck cancer 
(Refs. 143 and 146). As a result, it is not 
unusual for patients from underserved 
communities to present at advanced 
stages for head and neck cancer as 
depicted in the warning’s image (Ref. 
143 at Figure 1a and Ref. 147). 
Therefore, this image depicts a factually 
accurate, common visual presentation of 
the health condition. 
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Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking causes head and neck cancer. 
The accompanying concordant and 
factually accurate image depicts the 
head and neck of woman (aged 50–60 
years) who has a cancerous growth 
protruding from her neck below her 
jawline. Because the required warning 
contains the textual warning statement 
and image paired together, the image 
aids in understanding the negative 
health consequence that is the focus of 
the textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

4. ‘‘WARNING: Smoking causes 
bladder cancer, which can lead to 
bloody urine.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking causes bladder cancer, which 
can lead to bloody urine’’ paired with a 
concordant, factually accurate, 
photorealistic image depicting bloody 
urine. The image shows a gloved hand 
holding a urine specimen cup 
containing bloody urine resulting from 
bladder cancer caused by cigarette 
smoking. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 87.2 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 57.8 

percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (66.0 percent) 
perceived the warning to be factual, a 
result that was statistically significantly 
lower than the control condition (see 
section VI for a fuller discussion of the 
‘‘perceived factualness’’ outcome). 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between both Sessions 1 and 2 and 
Sessions 1 and 3 as compared to the 
changes in participants who viewed the 
Surgeon General’s warnings. Full details 
of the results for this warning in FDA’s 
final consumer research study are 
available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 61) Some comments object 
to this proposed warning because they 
assert it is inaccurate and misleading. 
For example, one comment states that 
the proposed warning is misleading 
because it suggests that bloody urine is 
a more serious health concern than 
bladder cancer. One comment suggests 
that, on its own, the image does not 
convey purely factual information 
because a consumer would not be able 
to determine from the image alone that 
the liquid depicted is bloody urine or 
bloody urine resulting from bladder 
cancer. This comment also asserts that 
the text and image are not concordant 
because nothing about the picture 
indicates that bladder cancer is the 
subject of the warning. 

Some comments suggest that the 
textual warning statement may be 
misleading and recommend revisions. 
For example, one comment suggests 
changing ‘‘can’’ to ‘‘may’’ or adding a 
disclaimer that ‘‘bladder cancer is not 
the only cause of bloody urine’’ and/or 
‘‘the absence of bloody urine does not 
mean the absence of bladder cancer.’’ 
Another comment suggests that the 
proposed warning may be misleading 
because it understates the possible 
negative health consequences and 
recommends that the textual warning 
statement say, ‘‘Smoking causes bladder 
cancer, which can lead to removal of 
part or all of the bladder.’’ 

Other comments suggest changes to 
the image, such as using a different 
image because the proposed image does 
not depict a body part or a human face. 
Another comment recommends making 
the image of the urine cup more clear by 
labeling the cup with words such as 
‘‘urine sample’’ and darkening the color 
to a red resembling the color of blood. 

Finally, one comment states the 
proposed warning ‘‘seeks to advance 
FDA’s anti-smoking message’’ by 
evoking an emotional response in 
consumers because the image ‘‘appears 
designed to provoke an emotional 
reaction of fear or disgust regarding the 
nature of the depicted liquid.’’ 

(Response 61) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking causes bladder 
cancer, which can lead to bloody urine’’ 
is factually accurate, and we decline to 
make changes to the text. As explained 
in the proposed rule (see section VII.A.4 
of the proposed rule), smoking is a 
strong causal factor in the development 
of bladder cancer. Recent research 
illustrates that even smoking a few 
cigarettes per day is associated with an 
increased risk of bladder cancer (Ref. 
148), and the CDC estimates that 40 
percent of bladder cancer deaths (not 
bladder cancer cases, as one comment 
asserts) from 2000 through 2004 were 
attributable to smoking, representing 
almost 5,000 deaths per year (Ref. 149). 
Cigarette smoking has repeatedly been 
identified as the most important risk 
factor for bladder cancer (Refs. 112– 
114). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. As 
stated in the proposed rule, in most 
cases, blood in the urine (called 
hematuria) is the first visible sign of 
bladder cancer (Ref. 150). The Mayo 
Clinic notes that hematuria results in 
urine that can be pink, red, or brown/ 
cola-colored (Ref. 151). The current 
color depicted in the image is factually 
accurate, and a darker red may lead to 
confusion as to whether the liquid 
contains only blood or bloody urine. We 
also decline to add a qualifying label to 
the specimen cup that says ‘‘URINE 
SPECIMEN’’ as the specimen cup with 
a gloved hand depicts a routine 
sampling procedure typical in 
laboratory testing and medical 
processing of biological samples. 
Further, the image is already paired 
with a textual warning statement 
indicating the cup contains urine. 
Therefore, this image depicts a factually 
accurate, common visual presentation of 
the health condition and shows a 
symptom of the disease state as it is 
typically experienced. 
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Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. We disagree 
with comments suggesting the warning 
is misleading or ineffective because it 
understates the possible negative health 
consequences for this health condition; 
does not depict a body part or face; or 
does not include information not 
directly focused on the specific 
warning, such as the possibility of 
bladder cancer occurring in the absence 
of bloody urine or the possibility of 
other nonsmoking-related causes of 
bloody urine. FDA also declines to 
change the image to be a depiction of a 
body part, in this case a bladder, as 
research shows that both youth and 
adults have a limited understanding of 
what a bladder looks like. For example, 
in one pilot study with 168 adolescents, 
only 7.7 percent could correctly label 
the bladder on a diagram (Ref. 152). 
This warning is intended to promote 
greater public understanding of bladder 
cancer caused by cigarette smoking. As 
stated in the preceding paragraph, 
bloody urine is a very common, and, in 
most cases, the first visible symptom of 
bladder cancer. The textual warning 
statement explains that smoking causes 
bladder cancer, which can lead to 
bloody urine. The accompanying, 
concordant, factually accurate image 
appropriately depicts bloody urine 
consistent with that seen in cases of 
bladder cancer caused by smoking. 
Because the required warning contains 
the textual warning statement and image 
paired together, the image aids in 
understanding the negative health 
consequence that is the focus of the 
textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

5. ‘‘WARNING: Smoking during 
pregnancy stunts fetal growth.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking during pregnancy stunts fetal 
growth’’ paired with a concordant, 
factually accurate, photorealistic image 
depicting a negative health consequence 
of smoking during pregnancy: An infant 
with low birth weight resulting from 
stunted fetal growth. The image shows 
a newborn infant on a medical scale, 
and the digital display on the scale 
reads four pounds. 

In FDA’s final consumer research 
study, this warning was reported to be 

new information by 40.0 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 66.7 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (83.9 percent) 
perceived the warning to be factual, a 
result that was not statistically different 
from the Surgeon General’s warnings. 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between Sessions 1 and 2, but not 
between Sessions 1 and 3, as compared 
to the changes in participants who 
viewed the Surgeon General’s warnings. 
Full details of the results for this 
warning in FDA’s final consumer 
research study are available in the 
study’s final report (Ref. 17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 62) Some comments object 
to this proposed warning because they 
assert it is inaccurate and misleading. 
These comments question the accuracy 
of the visual depiction of the newborn 
infant, asserting that fetal growth and 
birth weight are not the same; the ‘‘4.00 
lbs.’’ weight displayed in the image 
represents an extreme example of low 
birth weight due to smoking; the scale’s 
depiction of ‘‘4.00 lbs.’’ conveys very 
low birth weight commonly associated 
with premature birth; and FDA has not 
demonstrated that a birth weight of four 
pounds is a likely outcome of maternal 
smoking. 

Some comments suggest that the 
image of an infant on a scale that reads 
‘‘4.00 lbs.’’ may be difficult to see and 
therefore recommend increasing the text 

size of the weight display to help 
consumers more easily and quickly 
identify the condition being depicted in 
the image. 

Other comments raise concerns that 
the infant in the image appears 
unrealistic and that the low birth weight 
also relies on viewers/readers to 
understand what a healthy weight might 
be. One comment states that the image 
contains a non-essential element by 
including the infant’s apparent 
‘‘distress,’’ while another comment 
notes that ‘‘it may not be apparent to all 
that four pounds is underweight, 
especially to those with a lower health 
literacy or to those who are first-time 
mothers.’’ Other comments recommend 
changing the image to include an 
underweight infant next to an average- 
sized infant or to feature a small infant 
in an incubator attached to various 
tubes and lines to better communicate 
the increased risk of low birth weight. 

One comment states the proposed 
warning ‘‘seeks to advance FDA’s anti- 
smoking message’’ by evoking an 
emotional response in consumers 
because the image is ‘‘designed to 
provoke an instinctive, emotional need 
in adult viewers to comfort the child.’’ 

(Response 62) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking during pregnancy 
stunts fetal growth’’ is factually 
accurate. As stated in the proposed rule, 
the 2004 Surgeon General’s Report 
concluded that the evidence was 
sufficient to infer a causal 
relationship—the highest level of 
evidence of causal inferences based on 
the criteria applied in the Surgeon 
General’s Reports—between maternal 
smoking and fetal growth restriction and 
preterm delivery (Ref. 138). The 2004 
and a subsequent Surgeon General’s 
Report summarized many studies that 
found a consistent and strong 
relationship between smoking and 
reduced birth weight as well as a strong 
dose-response relationship between 
smoking intensity and birth weight 
(Refs. 138 and 153). More recent studies 
further support the causal relationship 
between smoking and restricted fetal 
growth (Refs. 154–157). Further, a 
recent panel of 57 international leaders 
in the field of neonatal growth 
developed a consensus definition of 
fetal growth restriction using a Delphi 
method (Ref. 158), and both population- 
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based and customized percentiles for 
birth weight were accepted in the 
definition. As such, low birth weight is 
a strong and important indicator of fetal 
growth restriction. 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
visual depiction of stunted fetal growth 
as a newborn weighing four pounds on 
a scale clearly and accurately represents 
the negative health consequence of 
smoking focused in the textual warning 
statement, since, as described in the 
preceding paragraph, low birth weight is 
an important indicator of fetal growth 
restriction (Ref. 158). FDA disagrees 
with comments suggesting that four 
pounds is an ‘‘extremely’’ low birth 
weight. Epidemiological studies, which 
show that maternal cigarette smoking 
increases the risk for very low birth 
weight infants, define low birth weight 
as any weight less than 1,500 grams 
(which is equivalent to about 3 pounds, 
4 ounces), therefore four pounds is not 
an ‘‘extremely’’ low birth weight (Refs. 
159 and 160). Further, we disagree that 
the public will not understand that the 
infant is low birth weight because of the 
‘‘4.00 lbs.’’ display on the scale or the 
infant’s appearance. Throughout our 
iterative process of testing and refining 
this image, even when study 
participants did not know the definition 
of low birth weight, this image was 
understood as intended. Because the 
required warning contains the textual 
warning statement and image paired 
together, the image aids in 
understanding the negative health 
consequence that is the focus of the 
textual warning statement, and vice 
versa. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking during pregnancy stunts fetal 
growth. The accompanying concordant 
and factually accurate image depicts a 
newborn infant with low birth weight 
due to stunted fetal growth resulting 
from maternal smoking. As previously 
stated, the goal of the required warnings 
is to promote greater public 
understanding of the negative health 
consequences of smoking by conveying 
factual information regarding the causal 
association between smoking and 
specific health conditions rather than 
conveying information about absolute or 
relative risk of these conditions. 
Similarly, the goal of this specific 
warning’s image is not to convey that all 
babies born with stunted fetal growth 
weigh four pounds, but rather to depict 
a concordant, factually accurate, 

common visual presentation of the 
negative health consequence of smoking 
described by the textual warning 
statement. 

We decline to make changes to the 
image to depict elements related to 
premature birth, such as placing the 
infant in an incubator or adding tubes. 
Stunted fetal growth does not 
necessarily result in premature birth, 
and premature birth is not the subject of 
this required warning. The image 
depicts a low birth weight infant, not 
necessarily a premature infant who 
would likely require (and thus be 
depicted with) additional interventions 
such as an incubator, oxygen, feeding 
tube, and additional monitoring (Ref. 
161). This image depicts a factually 
accurate, common visual presentation of 
the health condition of stunted fetal 
growth and shows the condition as it is 
typically experienced. 

We disagree with the assertion that 
the image is intended to evoke an 
emotional response. The image presents 
the health condition (stunted fetal 
growth) in a realistic and objective 
format, does not contain additional 
unnecessary details (e.g., background 
setting), and does not contain any 
elements intended to evoke a negative 
emotional response. The inclusion of 
the weight on the scale further explains 
that the infant has a low birth weight. 
We also disagree that the infant in the 
image is in apparent ‘‘distress.’’ Crying 
among newborns is common and 
expected in this setting. It is an 
indicator of healthy lung function so 
much so that it is included in the 
widely used APGAR scoring used one 
and five minutes after birth (Ref. 162). 

Finally, with regard to comments 
suggesting that the image’s ‘‘4.00 lbs.’’ 
weight display on the scale may be 
difficult to see, we agree that this 
important element of the image may be 
difficult to view in certain sizes of 
cigarette packages or advertisements. As 
a result, for this required warning, we 
have increased the contrast and size of 
the weight display in the image to 
improve image clarity. 

6. ‘‘WARNING: Smoking can cause heart 
disease and strokes by clogging 
arteries.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking can cause heart disease and 
strokes by clogging arteries’’ paired with 
a concordant, factually accurate, 
photorealistic image depicting a patient 
who recently underwent heart surgery 
to treat heart disease caused by 
smoking. The image shows the chest of 
a man (aged 60–70 years) wearing an 
open hospital gown. The man has a 

large, recently-sutured incision running 
down the middle of his chest and is 
undergoing post-operative monitoring. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 52.1 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 49.4 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (85.2 percent) 
perceived the warning to be factual, a 
result that was not statistically different 
from the Surgeon General’s warnings. 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between Sessions 1 and 2, but not 
between Sessions 1 and 3 as compared 
to the changes in participants who 
viewed the Surgeon General’s warnings. 
Full details of the results for this 
warning in FDA’s final consumer 
research study are available in the 
study’s final report (Ref. 17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 63) Some comments object 
to this proposed warning because they 
assert it is inaccurate and misleading. 
One comment suggests that the warning 
is misleading because it depicts a man 
who has had recent open-heart surgery, 
presumably coronary artery bypass 
grafting (CABG), and the comment 
provides data showing that in-patient 
percutaneous coronary interventions 
(PCIs) are 2.5 times more common than 
open-heart CABG surgery for treating 
coronary artery disease (Ref. 163). 
Another comment asserts that the image 
depicts a ‘‘worst case, rather than 
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representative scenario.’’ One comment 
states that the textual warning statement 
and image are not concordant because 
the text indicates that smoking can lead 
to heart disease and strokes, but the 
image, on its own, does not convey that 
the individual depicted either suffered 
from heart disease or a stroke. Another 
comment asserts that the warning 
‘‘seeks to advance FDA’s anti-smoking 
message’’ by evoking an emotional 
response in consumers because the 
depiction of a man with a large, 
recently-sutured incision ‘‘is intended 
to disgust or shock consumers’’ or ‘‘to 
make consumers fearful of the prospect 
of needing to undergo major heart 
surgery and medical monitoring.’’ 

Other comments support the 
inclusion of this warning in the final 
rule, emphasizing the strong causal link, 
based on the conclusions drawn from 
past Surgeon General’s Reports, between 
cigarette smoking and heart disease and 
stroke. The comments also reference a 
2018 meta-analysis of 141 cohort studies 
that found that smoking approximately 
one cigarette per day carries a much 
higher risk for developing coronary 
heart disease and stroke than would be 
expected if the risk increased in a linear 
dose-response relationship (Ref. 164). 

(Response 63) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. FDA 
undertook a rigorous, multistep process 
to develop, test, and refine the textual 
warning statement, accompanying 
image, and the overall warning. 

The textual warning statement 
‘‘WARNING: Smoking can cause heart 
disease and strokes by clogging arteries’’ 
is factually accurate. As described in the 
proposed rule (see section VII.A.6 of the 
proposed rule), coronary heart disease— 
often simply called heart disease—is a 
disorder of the blood vessels of the heart 
that can lead to a heart attack. Stroke 
occurs when blood supply to part of the 
brain is interrupted or reduced, 
depriving brain tissue of oxygen and 
nutrients (Ref. 165). Atherosclerosis, or 
clogged arteries, is a disease in which 
plaque builds up inside the arteries that 
carry oxygen-rich blood to the heart and 
other parts of the body and can lead to 
heart attack and stroke through 
thrombosis, or blockage of the arteries 
(Refs. 3 and 165). Most coronary heart 
disease involves atherosclerosis, or 
clogged arteries. Also as described in 
the proposed rule, Surgeon General’s 
Reports since the 1970s have concluded 
that smoking is causally related to heart 
disease and stroke (Refs. 138 and 166), 
and smoking is consistently identified 
as a major risk factor for heart disease 
and stroke (Refs. 35, 115, 116, and 167). 
Across many studies over time, a clear 

dose-response relationship has been 
established with smoking more 
cigarettes and smoking for a longer time 
linked to greater risk of heart disease 
and stroke. More recent evidence 
demonstrates that even a very low 
frequency of smoking (i.e., even as few 
as one cigarette per day) has a 
measurable increase in the risk for 
cardiovascular disease (CVD) (Ref. 164). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
image shows the chest of a man (aged 
60–70 years) wearing an open hospital 
gown. The man has a large, recently- 
sutured incision running down the 
middle of his chest and is undergoing 
post-operative monitoring. As one 
comment notes, while inpatient 
discharges for CABG surgery have 
decreased over time, in 2014 there were 
still over 350,000 individuals who 
underwent the procedure as a 
consequence of coronary artery disease 
(Ref. 163). The appropriate use criteria 
and decision for treatment approaches is 
based on many clinical factors, with 
both CABG (as depicted) and PCI 
commonly used (Ref. 168). Therefore, 
this image depicts a factually accurate, 
common visual presentation of the 
health condition and shows the disease 
state as it is typically experienced. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking can cause heart disease and 
strokes by clogging arteries. The 
accompanying concordant and factually 
accurate image depicts a patient who 
received treatment for heart disease 
caused by clogged arteries due to 
smoking. Because the required warning 
contains the textual warning statement 
and image paired together, the image 
aids in understanding the negative 
health consequence that is the focus of 
the textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

7. ‘‘WARNING: Smoking causes COPD, 
a lung disease that can be fatal.’’ [image 
of man with oxygen tank] 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking causes COPD, a lung disease 
that can be fatal’’ paired with a 

concordant, factually accurate, 
photorealistic image depicting a man 
receiving oxygen support because he 
has COPD caused by cigarette smoking. 
The image shows the head and neck of 
a man (aged 50–60 years) who has a 
nasal canula under his nose supplying 
oxygen; the oxygen tank can be seen 
behind his left shoulder. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 35.7 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 57.8 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (83.8 percent) 
perceived the warning to be factual, a 
result that was not statistically different 
from the Surgeon General’s warnings. 
Despite the strong results on nearly all 
other measures included in the study, 
this warning did not show statistically 
significant improvements in health 
beliefs between either Sessions 1 and 2 
or between Sessions 1 and 3 over the 
changes in participants who viewed the 
Surgeon General’s warnings, which is 
not surprising given the relatively brief 
exposure to the warning. Full details of 
the results for this warning are available 
in FDA’s final consumer research study 
are available in the study’s final report 
(Ref. 17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 64) Multiple comments 
provide data supporting this warning, 
since smoking is the leading cause of 
COPD. One comment emphasizes that a 
warning depicting COPD—either with 
an image of a diseased lung or the need 

VerDate Sep<11>2014 21:14 Mar 17, 2020 Jkt 250001 PO 00000 Frm 00042 Fmt 4701 Sfmt 4700 E:\FR\FM\18MRR4.SGM 18MRR4jb
el

l o
n 

D
S

K
JL

S
W

7X
2P

R
O

D
 w

ith
 R

U
LE

S
4

Case 6:20-cv-00176   Document 1-9   Filed 04/03/20   Page 42 of 74 PageID #:  947



15679 Federal Register / Vol. 85, No. 53 / Wednesday, March 18, 2020 / Rules and Regulations 

for oxygen as a result of COPD—would 
be ‘‘more impactful than a simple 
statement that ‘nicotine is addictive’ or 
‘smoking is dangerous to your health.’ ’’ 
The same comment notes that COPD is 
the fourth leading cause of death, is one 
of the costliest conditions with respect 
to hospital readmissions, and the 
medical profession witnesses ‘‘the 
devastating consequences of tobacco use 
among COPD patients every day.’’ 

(Response 64) We agree that this 
cigarette health warning is important, 
focuses on a serious health risk of 
smoking, and will promote greater 
public understanding of the negative 
health consequences of smoking. 

(Comment 65) Some comments object 
to this warning because they assert it is 
inaccurate and misleading in a number 
of respects. One comment states that the 
image does not, on its own, convey 
purely factual information because ‘‘[n]o 
reasonable consumer would be able to 
determine from the image alone that the 
man depicted suffers from COPD.’’ 
Rather, the comment suggests, all the 
image conveys is that the man needs 
oxygen support. Another comment 
confirms that long-term oxygen therapy, 
delivered through a nasal canula, as 
depicted in the proposed warning, is 
one of several treatments for COPD (Ref. 
169); however, the comment asserts that 
the proposed warning depicts a ‘‘worst 
case scenario’’ without discussion of the 
proportion of smokers developing COPD 
who will require long-term oxygen 
therapy or home oxygen. Finally, one 
comment states that the proposed 
warning ‘‘seeks to advance FDA’s anti- 
smoking message’’ by evoking an 
emotional response in consumers, 
because the image ‘‘appears designed to 
make consumers fearful of the prospect 
of needing to rely upon an oxygen tank 
to survive.’’ 

(Response 65) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking causes COPD, a 
lung disease that can be fatal’’ is 
factually accurate. As stated in the 
proposed rule, COPD includes the 
diseases emphysema and chronic 
bronchitis. The 1964 Surgeon General’s 
Report concluded that smoking is a 
primary cause of chronic bronchitis, and 
subsequent reports summarized 
additional evidence to conclude, in the 
2004 Surgeon General’s Report—at the 
highest level of evidence of causal 

inferences from the criteria applied in 
the Surgeon General’s Reports—that the 
evidence is sufficient to infer a causal 
relationship between active smoking 
and COPD morbidity and mortality 
(Refs. 138, 170, and 171). The 2014 
Surgeon General’s Report reinforced and 
extended this evidence to discuss the 
relationship between smoking and 
COPD mortality (Ref. 3). The 2014 
Surgeon General’s Report concluded 
that the evidence is sufficient to infer— 
once again, the highest level of evidence 
of causal inferences from the criteria 
applied in the Surgeon General’s 
Reports—that smoking is in fact the 
dominant cause of COPD in the United 
States (Ref. 3). The mortality risk from 
COPD for current smokers compared to 
never smokers was 25.61 times higher 
for men and 22.35 times higher for 
women, according to 50-year trends 
published in the New England Journal 
of Medicine (Ref. 172). There are about 
128,000 COPD deaths in the United 
States each year, of which 101,000 (79 
percent) are attributable to smoking 
(Ref. 3). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. 
Oxygen therapy is not rare and is 
recommended for symptom relief and 
prolonging life, and many patients with 
COPD can use oxygen for several years. 
Oxygen therapy may be used with 
patients with COPD who have 
symptoms of both severe and moderate 
hypoxemia (i.e., abnormally low level of 
oxygen in the blood) to improve 
survival and quality of life (Refs. 173 
and 174). Each year, more than 1.5 
million adults in the United States use 
supplemental oxygen therapy (Ref. 175), 
including those with COPD. For 
example, among Medicare beneficiaries 
with COPD in 2010, 40.5 percent 
received oxygen therapy and 18.5 
percent received sustained oxygen 
therapy (Ref. 176). Quality of life can be 
improved for adults with COPD through 
the regular use of long-term oxygen 
therapy (Ref. 177). Therefore, this image 
depicts a factually accurate, common 
visual presentation of the health 
condition and shows the disease state 
and treatment for the disease as it is 
typically experienced. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking causes COPD, a fatal lung 
disease. Including the qualifying clause 
stating that COPD is a fatal lung disease 
further explains and provides important 
information of this negative health 
consequence of smoking. The 

accompanying concordant and factually 
accurate image depicts a man with 
COPD receiving oxygen treatment. 
Because the required warning contains 
the textual warning statement and image 
paired together, the image aids in 
understanding the negative health 
consequence that is the focus of the 
textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

(Comment 66) One comment asserts 
that FDA has not provided any scientific 
basis for requiring two cigarette health 
warnings on COPD (identical textual 
warning statements paired with two 
different images) when only one 
warning was proposed for all other 
health conditions. 

(Response 66) As noted in the 
proposed rule (see section VI.B of the 
proposed rule), based on the results of 
FDA’s first consumer research study 
(Ref. 12), FDA selected a total of 15 
textual warning statements for testing in 
the final consumer research study (Ref. 
17). However, when each of the textual 
warning statements were paired with 
concordant photorealistic images, two of 
the textual warning statements 
(‘‘WARNING: Tobacco smoke causes 
fatal lung disease in nonsmokers’’ and 
‘‘WARNING: Smoking causes COPD, a 
lung disease that can be fatal’’) shared 
similar concordant images (‘‘diseased 
lungs’’). To preserve the option of 
potentially requiring both textual 
warning statements but without using 
two similar images, FDA paired an 
additional concordant image (‘‘man 
with oxygen tank’’) with the COPD 
textual warning statement for further 
testing. Therefore, FDA tested a total of 
16 text-and-image pairings in the final 
quantitative consumer research study. 
Results from that study show that both 
images (‘‘diseased lungs’’ and ‘‘man 
with oxygen tank’’), paired with the 
same COPD textual warning statement, 
performed well across the outcomes 
measured, indicating that either pairing 
would advance the Government’s 
interest in promoting greater public 
understanding of the negative health 
consequences of cigarette smoking (Ref. 
17). We are therefore finalizing this 
cigarette health warning—and not the 
COPD warning with the image of 
diseased lungs—to avoid having two 
identical textual warning statements 
about COPD and to avoid having two 
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similar, concordant images of diseased 
lungs paired with different textual 
warning statements. 

8. ‘‘WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking reduces blood flow, which can 
cause erectile dysfunction’’ paired with 
a concordant, factually accurate, 
photorealistic image depicting a man 
who is experiencing erectile 
dysfunction caused by smoking. The 
image shows a man (aged 50–60 years) 
sitting on the edge of a bed and leaning 
forward, with one elbow resting on each 
knee. The man’s head is tilted down, 
with his forehead pressed into the 
knuckles of his right hand. Behind him 
on the bed, his female partner looks off 
in another direction. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 78.8 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 61.4 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (72.4 percent) 
perceived the warning to be factual, a 
result that was statistically significantly 
lower than the control condition. 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between Sessions 1 and 2, but not 
between Sessions 1 and 3, as compared 
to the changes in participants who 
viewed the Surgeon General’s warnings. 
Full details of the results for this 
warning in FDA’s final consumer 

research study are available in the 
study’s final report (Ref. 17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 67) Some comments object 
to this warning because they assert it is 
inaccurate and misleading in a number 
of respects. One comment asserts that 
the image, on its own, does not convey 
purely factual information, because ‘‘it 
does not provide any health 
information’’ (emphasis added) and ‘‘in 
no way illuminates how smoking could 
cause erectile dysfunction.’’ The 
comment further states that the warning 
is misleading because it emphasizes a 
chronic, non-fatal condition rather than 
other conditions with high mortality 
rates. The comment also states that the 
warning ‘‘focuses on erectile 
dysfunction while omitting mention of 
more common side effects of low blood 
flow, such as numbness or weakness in 
the legs.’’ Finally, the comment states 
that the proposed warning ‘‘seeks to 
advance FDA’s anti-smoking message’’ 
by evoking an emotional response in 
consumers, because the image ‘‘is 
clearly designed to generate 
embarrassment and shame in viewers 
regarding the sensitive topic of sexual 
intimacy.’’ 

Another comment acknowledges that 
some health conditions are more 
difficult to depict than others. In the 
case of this warning, the comment 
explains that, while ‘‘literal depictions’’ 
of the health conditions are generally 
preferable, the use of a more ‘‘symbolic’’ 
image is ‘‘justified’’ for this health 
condition and warning. 

(Response 67) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking reduces blood 
flow, which can cause erectile 
dysfunction’’ is factually accurate. As 
discussed in the proposed rule and in 
reports of the Surgeon General, there is 
strong support that smoking causes 
erectile dysfunction. The 2014 Surgeon 
General’s Report concluded that the 
evidence is sufficient to infer a causal 
relationship—the highest level of 
evidence of causal inferences from the 
criteria applied in the Surgeon General’s 
Reports—between smoking and erectile 
dysfunction (Ref. 3). A recent meta- 
analysis of studies that included 50,360 
participants found that smoking more 
cigarettes and smoking for a longer time 

were associated with increased erectile 
dysfunction risk (Ref. 178). Smokers 
have been found to have a 40 percent 
increased risk of erectile dysfunction in 
studies such as the Health Professionals 
Follow-up Study and the Olmsted 
County Study of Urinary Symptoms and 
Health Status (Refs. 179 and 180). 
Erectile dysfunction is likely under- 
reported in epidemiological studies; 
therefore, the effect estimates observed 
in studies are likely an underestimate. 
Finally, FDA disagrees with the 
comment suggesting only conditions 
with high mortality rates will directly 
advance the Government’s interest. The 
substantial public health burden of 
cigarette smoking includes individuals 
with chronic, non-fatal diseases, and the 
Government has a substantial interest in 
improving public understanding about 
the negative health consequences of 
smoking that encompass health 
conditions beyond those with the 
highest mortality rates. 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
man in the image is aged 50–60 years, 
which is an appropriate age range for 
men experiencing erectile dysfunction 
caused by cigarette smoking (Ref. 181). 
Also, as one comment notes, some 
health conditions are more difficult to 
depict literally and therefore depicting 
the ‘‘situational context’’ is justified. In 
the case of this required warning, FDA 
included additional realistic and 
contextual details (e.g., the man’s 
posture, state of undress, bedroom 
setting, intimate partner) to depict the 
health condition. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. This warning 
is intended to promote greater public 
understanding that cigarette smoking 
reduces blood flow and can cause 
erectile dysfunction. The textual 
statement explains that smoking reduces 
blood flow, which can cause erectile 
dysfunction, thereby describing the 
mechanism through which smoking can 
cause this health effect. The 
accompanying concordant and factually 
accurate image depicts a man 
experiencing erectile dysfunction 
caused by smoking. Because the 
required warning contains the textual 
warning statement and image paired 
together, the image aids in 
understanding the negative health 
consequence that is the focus of the 
textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
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presents the health condition in a 
realistic and appropriately contextual 
format, does not contain additional 
unnecessary details (e.g., background 
setting), and does not contain any 
elements intended to evoke a negative 
emotional response. 

9. ‘‘WARNING: Smoking reduces blood 
flow to the limbs, which can require 
amputation.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking reduces blood flow to the 
limbs, which can require amputation’’ 
paired with a concordant, factually 
accurate, photorealistic image depicting 
the feet of a person who had several toes 
amputated due to tissue damage 
resulting from peripheral vascular 
disease (PVD) caused by cigarette 
smoking. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 74.7 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 73.8 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (76.7 percent) 
perceived the warning to be factual, a 
result that was significantly lower than 
the control condition. Participants who 
viewed this warning showed 
statistically significant improvements in 
their health beliefs between both 
Sessions 1 and 2 and Sessions 1 and 3 
as compared to the changes in 
participants who viewed the Surgeon 
General’s warnings. Full details of the 
results for this warning are available in 
FDA’s final consumer research study are 

available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 68) Some comments object 
to this proposed warning because they 
assert it is inaccurate and misleading in 
a number of respects. One comment 
states that the warning’s image does not 
convey purely factual information 
because ‘‘[n]o reasonable consumer 
would be able to determine from the 
image alone’’ that the individual’s 
amputated toes were due to tissue 
damage from PVD. The comment asserts 
that ‘‘the text gives meaning to a 
disturbing image, rather than the other 
way around.’’ Two comments question 
the accuracy of the image, asserting that 
it depicts Buerger’s disease, ‘‘a 
condition that could affect, at most, one 
in 1,000 smokers.’’ One comment 
suggests the proposed warning is 
misleading, because ‘‘only a small 
proportion of patients’’ with PVD 
require amputation, and the prevalence 
of PVD in patients who have no 
symptoms is high. 

Another comment states that the text 
and image are not concordant because 
‘‘[n]othing about the picture indicates 
that the amputation resulted from 
reduced blood flow, let alone that the 
reduced blood flow reflects peripheral 
vascular disease.’’ Instead, the comment 
claims, the ‘‘mismatch’’ between the 
text and the image ‘‘adds to the fear and 
confusion a consumer would experience 
when viewing the warning.’’ Finally, the 
comment states that the proposed 
warning ‘‘seeks to advance FDA’s anti- 
smoking message’’ by evoking an 
emotional response in consumers, 
because the image ‘‘is disturbing and 
unsightly and is clearly designed to 
provoke either disgust at the sight of the 
image, fear at the prospect of 
undergoing an amputation, or both.’’ 

(Response 68) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking reduces blood 
flow to the limbs, which can require 
amputation’’ is factually accurate. As 
discussed in the proposed rule, smoking 
is known to affect cardiovascular health 
in a number of ways. Smoking can cause 
peripheral arterial disease (PAD), also 
known as PVD, a health condition that 
causes arteries to narrow, which limits 
the flow of oxygen-rich blood to organs 

and other parts of the body, including 
arteries in the legs (Ref. 182). 
Complications of reduced blood flow to 
the limbs include amputation or loss of 
limbs due to tissue damage caused by 
poor oxygen supply. Numerous Surgeon 
General’s Reports have summarized the 
strong causal evidence between smoking 
and PAD/PVD and concluded that 
cigarette smoking is the most powerful 
risk factor predisposing individuals to 
this condition (Refs. 3 and 183). 
Moreover, also as discussed in the 
proposed rule (see section VII.A.10 of 
the proposed rule), the population 
health burden of PAD/PVD is high: 
overall prevalence of PAD/PVD was 
found to be 13.5 percent in 2012 in the 
Atherosclerosis Risk in Communities 
study (Ref. 184); a meta-analysis found 
that the risk of the condition was 2.71 
times greater for current smokers and 
1.67 times greater for former smokers 
compared to never smokers (Ref. 185); 
and the 2014 Surgeon General’s Report 
showed that risk estimates have 
increased over time (Ref. 3). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
image shows a complication resulting 
from this health condition, namely, toes 
that have been amputated due to tissue 
damage caused by reduced blood flow 
due to PAD/PVD. As discussed in the 
proposed rule, among people with 
critical limb ischemia (i.e., a severe 
blockage of the arteries that greatly 
reduces blood flow due to PAD/PVD), 
25 percent have amputations each year 
(Ref. 186). Another article estimates that 
‘‘over 90% of all limb amputations in 
the Western world occur as a direct or 
indirect consequence’’ of PAD/PVD 
(Ref. 187). Because the warning’s image 
depicts a person who had several toes 
amputated due to tissue damage 
resulting from PAD/PVD caused by 
cigarette smoking of undefined etiology, 
the image is consistent with PAD/PVD 
and is not is specific to Buerger’s 
disease, as one comment suggested (see 
Refs. 188 and 189). Therefore, this 
image depicts a factually accurate, 
common visual presentation of the 
outcome of the health condition and 
shows the disease state as it may be 
experienced. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking reduces blood flow to the 
limbs, which can require amputation. 
The accompanying concordant and 
factually accurate image depicts the feet 
of a person who has had several toes 
amputated due to tissue damage 
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resulting from reduced blood flow to the 
limbs caused by cigarette smoking. 
Because the required warning contains 
the textual warning statement and image 
paired together, the image aids in 
understanding the negative health 
consequence that is the focus of the 
textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., background setting, surgical 
instruments used to remove the toes), 
and does not contain any elements 
intended to evoke a negative emotional 
response. 

10. ‘‘WARNING: Smoking causes type 2 
diabetes, which raises blood sugar.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking causes type 2 diabetes, which 
raises blood sugar’’ paired with a 
concordant, factually accurate, 
photorealistic image depicting a 
personal glucometer device being used 
to measure the blood glucose level of a 
person with type 2 diabetes caused by 
cigarette smoking. The digital display 
reading of 175 mg/dL and a notation on 
the glucometer indicate a high blood 
sugar level. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 87.2 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 62.3 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (64.0 percent) 
perceived the warning to be factual, a 
result that was statistically significantly 
lower than the control condition (see 
section VI for a fuller discussion of the 
‘‘perceived factualness’’ outcome). 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between both Sessions 1 and 2 and 
Sessions 1 and 3 as compared to the 
changes in participants who viewed the 
Surgeon General’s warnings. Full details 
of the results for this warning in FDA’s 
final consumer research study are 
available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 

(Comment 69) Multiple comments 
support the inclusion of this warning in 
the final rule and provide additional 
epidemiological and other scientific 
data to support the text and image 
components, including a scientific 
review that concluded that cigarette 
smoking increases the risk for type 2 
diabetes incidence (Ref. 190). 

(Response 69) FDA appreciates the 
submission of additional scientific and 
other support for the inclusion of this 
warning focused on smoking causing 
type 2 diabetes. We agree that this 
cigarette health warning is important, 
focuses on a serious health risk of 
smoking, and will promote greater 
public understanding of the negative 
health consequences of smoking. 

(Comment 70) Some comments 
recommend FDA consider modifying 
the textual warning statement language 
or adding a separate warning related to 
smoking’s causal link to type 2 diabetes. 
For example, suggestions from 
comments include ‘‘Smoking causes 
type 2 diabetes, which can cause kidney 
disease or failure’’ and ‘‘Smokers with 
diabetes (and people with diabetes 
exposed to secondhand smoke) have a 
heightened risk of CVD, premature 
death, microvascular complications, and 
worse glycemic control when compared 
with nonsmokers.’’ Some comments 
recommend that the textual warning 
statement convey the ‘‘gravity’’ of the 
disease or the serious complications of 
potentially greater concern to 
consumers without diagnosed diabetes 
(e.g., CVD, kidney disease, blindness, 
blurry vision, numbness in the hands 
and feet, amputation). 

(Response 70) While FDA agrees that 
there are other serious complications 
resulting from type 2 diabetes, we 
decline to make the suggested changes. 
The textual warning statement is 
factually accurate and is supported by 
strong epidemiological evidence that 

confirms the appropriate use of the 
causal language as written. The phrasing 
is appropriate, accurate, and consistent 
with the other required warnings, and it 
has performed well in FDA’s consumer 
research studies, both on its own (in the 
first consumer research study) and 
when paired with a concordant 
photorealistic image (in the final 
consumer research study). The results of 
our rigorous science-based, iterative 
research process indicate that this 
warning will advance the Government’s 
interest in promoting greater public 
understanding of the negative health 
consequences of smoking. 

(Comment 71) One comment 
recommends FDA remove numeric 
digital display readings from the 
glucometer portion of the image because 
‘‘desired blood glucose targets vary 
among individuals with diabetes’’ and 
including a specific numeric value in 
the image ‘‘could be confusing for 
people with diabetes.’’ The comment 
raises concern that individuals could 
misconstrue such a value (i.e., 175) as 
indicative of the appropriate glycemic 
target for their own care. Another 
comment suggests blood sugar levels 
may be less meaningful to some people. 

(Response 71) FDA declines to make 
the suggested change. As the comment 
notes, there may be a range of desired 
blood glucose targets for different 
individuals; however, type 2 diabetes is 
defined as a fasting blood sugar greater 
than 126 mg/dL (Ref. 191), which is 
clearly and accurately depicted in this 
image. Further, the required warnings 
are not intended to provide individual 
diagnostic medical information or 
encourage individuals to seek treatment, 
but rather to promote greater public 
understanding of the negative health 
consequences of cigarette smoking—in 
this case, that smoking causes type 2 
diabetes, which raises blood sugar. 

(Comment 72) A comment from a 
group of research scientists shares 
findings from a recent study of 443 U.S. 
adults testing images for a sugar- 
sweetened beverage warning about type 
2 diabetes. The comment states that an 
image similar to the one proposed here 
was the most common choice (selected 
by 34 percent of participants) of an 
image that ‘‘best represented’’ type 2 
diabetes. 

(Response 72) FDA appreciates the 
submission of this study; however, the 
study does not appear to be published 
and few details were submitted about 
the study methods or full results. 

(Comment 73) Some comments object 
to this proposed warning, because they 
assert it is inaccurate and misleading in 
a number of respects. One comment 
states that the image, on its own, does 
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not convey purely factual information, 
because ‘‘the average consumer is 
unlikely to be aware of the meaning of 
the ‘175’ reading on the glucometer (or 
even to recognize the device as a 
glucometer).’’ For that reason, the 
comment states that the text and image 
are not concordant because the image 
‘‘does not relate to diabetes without 
knowledge of additional information not 
depicted.’’ Another comment suggests 
that the image is not accurate because a 
blood sugar level of 175 mg/dL is ‘‘well 
in excess of the minimal threshold for 
diabetes.’’ 

One comment states that the proposed 
warning ‘‘seeks to advance FDA’s anti- 
smoking message’’ by evoking an 
emotional response in consumers, 
because the image ‘‘appears designed to 
provoke the emotional reaction of fear 
or disgust that many experience when 
faced with the prospect of a medical 
procedure involving needles and 
drawing blood.’’ Moreover, the 
comment claims that the depiction of 
blood being drawn ‘‘threatens to cause 
an emotional or fearful reaction in many 
consumers’’ and ‘‘is not necessary’’ to 
inform consumers regarding the risk of 
type 2 diabetes. 

(Response 73) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking causes type 2 
diabetes, which raises blood sugar’’ is 
factually accurate. This statement is 
supported by strong epidemiological 
evidence that confirms the appropriate 
use of the causal language as written, as 
other comments note. The phrasing is 
also appropriate, accurate, and 
consistent with the other required 
warnings. The 2014 Surgeon General’s 
Report concluded that: (1) The evidence 
is sufficient to infer—the highest level 
of evidence of causal inferences from 
the criteria applied in the Surgeon 
General’s Reports—that cigarette 
smoking is a cause of type 2 diabetes; 
(2) the risk of developing diabetes is 30 
to 40 percent higher for active smokers 
than nonsmokers; and (3) there is a 
relationship between increased number 
of cigarettes smoked and increased risk 
of developing diabetes (Ref. 3). Across 
the 25 studies included in the 2014 
Surgeon General’s Report’s updated 
summary, the associations were strong 
and consistent and were found in many 
subgroups, and these results have been 
replicated in many different study 

populations and study locations. 
Moreover, additional scientific support 
for this causal link was submitted in 
other comments (see, e.g., Ref. 190). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
image depicts a common action taken by 
people with type 2 diabetes: Glucose 
monitoring. According to the American 
Diabetes Association, ‘‘[f]or many 
people with diabetes, glucose 
monitoring is key for the achievement of 
glycemic targets’’ and is ‘‘an integral 
component of effective therapy of 
patients taking insulin’’ (Refs. 192 and 
193). Frequent testing of blood glucose 
is a reality for people with diabetes, and 
the image of a personal glucometer 
device being used to measure the blood 
glucose level is a common depiction of 
diabetes. Thus, there is support that an 
image of routine glucose monitoring is 
representative of type 2 diabetes in 
other contexts. 

With regard to the numerical display, 
we disagree that the image depicting a 
blood sugar level of 175 mg/dL is 
inaccurate. While diabetes is defined as 
a fasting blood sugar greater than 126 
mg/dL, there are more complex criteria 
needed for an accurate diagnosis of type 
2 diabetes (Ref. 194). A glucose level of 
175 mg/dL is consistent with the 
American Diabetes Association 
guidelines, which recommend patients 
target peak post-meal blood glucose 
levels of <180 mg/dL to help lower 
average glycemic levels and improve 
glycemic control (Ref. 192). Therefore, 
this image depicts a factually accurate, 
common visual presentation of the 
health condition and shows the disease 
state as it is typically experienced. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking can cause type 2 diabetes, 
which raises blood sugar. The 
accompanying concordant and factually 
accurate image depicts a personal 
glucometer device being used to 
measure the blood glucose level of a 
person with type 2 diabetes caused by 
cigarette smoking. Because the required 
warning contains the textual warning 
statement and image paired together, the 
image aids in understanding the 
negative health consequence that is the 
focus of the textual warning statement, 
and vice versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 

(e.g., background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

11. ‘‘WARNING: Smoking causes 
cataracts, which can lead to blindness.’’ 

This required warning consists of the 
textual warning statement ‘‘WARNING: 
Smoking causes cataracts, which can 
lead to blindness’’ paired with a 
concordant, factually accurate, 
photorealistic image depicting a closeup 
of the face of a man (aged 65 years or 
older) who has a cataract caused by 
cigarette smoking. The man’s right pupil 
is covered by a large cataract. 

In FDA’s final consumer research 
study, this warning was reported to be 
new information by 88.7 percent of 
participants who viewed it. In the 
proposed rule, we explained that the 
two outcomes of ‘‘new information’’ and 
‘‘self-reported learning’’ are predictive 
of whether new cigarette health 
warnings increase understanding of the 
risks associated with cigarette smoking. 
Compared to the average of the ratings 
for the four Surgeon General’s warnings 
(the control condition in the study), this 
warning was statistically significantly 
(p<0.05, after adjusting for age group, 
smoking status, and multiple 
comparisons) higher on both providing 
new information and self-reported 
learning. In addition, this warning was 
statistically significantly higher than the 
Surgeon General’s warnings on nearly 
all other outcomes measured. This 
warning grabbed attention more, 
resulted in more thinking about the 
risks, and was perceived to be more 
informative, to be more understandable, 
and to be more helpful in understanding 
the health effects of smoking. The 
warning was correctly recalled by 53.0 
percent of participants, which was 
statistically significantly higher than the 
25.7 percent who recalled the Surgeon 
General’s warnings. 

Most participants (65.5 percent) 
perceived the warning to be factual, a 
result that was statistically significantly 
lower than the control condition (see 
section VI for a fuller discussion of the 
‘‘perceived factualness’’ outcome). 
Participants who viewed this warning 
showed statistically significant 
improvements in their health beliefs 
between both Sessions 1 and 2 and 
Sessions 1 and 3 as compared to the 
changes in participants who viewed the 
Surgeon General’s warnings. Full details 
of the results for this warning in FDA’s 
final consumer research study are 
available in the study’s final report (Ref. 
17). 

We received a number of comments 
on this warning, which we have 
summarized and responded to below. 
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(Comment 74) Multiple comments 
strongly support the inclusion of this 
proposed warning in the final rule and 
provide additional epidemiological and 
other scientific data to support the text 
and image components of this warning. 

(Response 74) FDA agrees with the 
comments that this cigarette health 
warning is important, focuses on a 
serious health risk of smoking, and will 
promote greater public understanding of 
the negative health consequences of 
smoking. 

(Comment 75) Some comments 
recommend that, since women generally 
have a longer life expectancy than men 
in the United States and are therefore 
more likely to develop age-related eye 
problems, FDA should consider 
changing the image to one of a woman 
with a cataract. 

(Response 75) We decline to make 
this revision. The warning is factually 
accurate and appropriate for the 
purpose of this rule, which is to 
promote greater public understanding of 
the negative health consequences of 
cigarette smoking. It is not feasible, nor 
is it our intention, for a single warning 
to convey all the information that may 
be related to a particular health 
condition, such as populations with the 
highest prevalence of a disease, 
projected incidence rates, relative risk, 
mortality rates, or disparities in affected 
populations. Rather, this required 
warning presents a factually accurate 
visual depiction of the negative health 
condition that is concordant with the 
paired textual warning statement. 

(Comment 76) Some comments object 
to this warning because they assert it is 
inaccurate and misleading in a number 
of respects. One comment states that the 
image does not convey purely factual 
information, because the image, on its 
own and without the accompanying 
text, ‘‘simply shows a man with one eye 
differently colored than the other’’ and 
‘‘[t]here is no reason for a consumer to 
know that the depicted eye-color 
variation represents ‘a large cataract.’ ’’ 
The comment further states that the 
warning emphasizes a chronic, non-fatal 
condition, rather than other conditions 
with high mortality rates. The comment 
also states that the warning emphasizes 
a condition (blindness) that occurs in 
only a small minority of cataracts. 

Another comment states that the 
image is ‘‘not a reasonable depiction of 
persons with cataracts’’ because the 
cataract ‘‘would have been treated 
surgically long before it got to this 
stage.’’ In addition, the same comment 
asserts that the image ‘‘misleadingly’’ 
makes the cataract look like a cosmetic 
problem, ‘‘when in reality, ‘[t]he vast 
majority of patients who undergo 

cataract surgery in the [United States] 
have cataracts that are undetectable by 
the unaided human eye.’ ’’ Another 
comment repeats these objections, and 
one comment notes that cataracts can be 
treated with ‘‘highly successful cataract 
surgery and do not result in permanent 
visual loss.’’ 

One comment asserts that the text and 
image are not concordant, because the 
text indicates that smoking can lead to 
blindness ‘‘[y]et the picture does not 
clearly indicate that the individual 
depicted is blind.’’ 

Finally, one comment states that the 
proposed warning ‘‘seeks to advance 
FDA’s anti-smoking message’’ by 
evoking an emotional response in 
consumers, because the image ‘‘is 
discomforting and appears designed to 
shock the viewer or generate fear at the 
prospect of experiencing the condition 
in the image.’’ 

(Response 76) We disagree with 
comments suggesting that this warning 
is inaccurate or misleading. As 
explained at length in the proposed 
rule, FDA undertook a rigorous, 
multistep process to develop, test, and 
refine the textual warning statement, 
accompanying image, and the overall 
warning. 

The textual warning statement 
‘‘WARNING: Smoking causes cataracts, 
which can lead to blindness’’ is 
factually accurate. As discussed in the 
proposed rule, the 2004 Surgeon 
General’s Report on cigarette smoking 
concluded that the evidence is sufficient 
to infer a causal relationship—the 
highest level of evidence of causal 
inferences from the criteria applied in 
the Surgeon General’s Reports—between 
smoking and cataracts in the lens of the 
eye (referred to as nuclear cataracts) 
(Ref. 138). Authors have continued to 
identify smoking as a major causal risk 
factor in the development and 
progression of cataracts (Refs. 195–197). 
Studies of smoking cessation and risk of 
cataracts has affirmed that risk 
decreases, but is not equivalent to never 
smokers, upon elimination of the 
exposures of tobacco smoke (Ref. 198). 

Additionally, the image in the 
warning is factually accurate and 
depicts a common visual presentation of 
this negative health consequence. The 
image depicts a close-up of the face of 
a man aged 65 years or older, which is 
an appropriate age range for this 
condition. As stated in the proposed 
rule (see section VII.A.13 of the 
proposed rule), prevalence of cataracts 
among U.S. adults aged 40 years and 
older in 2010 was estimated to be 17.1 
percent by the National Eye Institute 
(Ref. 199). A study of people affected by 
cataracts worldwide estimated that in 

2010, there were more than 400,000 
(range: 240,000 to 850,000) people with 
cataracts in North America, of whom 
13.0 percent (95 percent, CI: 7.8. 19.5) 
were blind as a result of that cataract 
(Ref. 200). 

FDA disagrees with the comment 
suggesting that only depictions of 
conditions with high mortality rates will 
directly advance Government’s interest. 
As stated in section V.A, the substantial 
public health burden of cigarette 
smoking includes individuals with 
chronic, non-fatal diseases, and 
therefore FDA has an opportunity to 
improve public understanding about the 
negative health consequences of 
smoking that encompass health 
conditions beyond those with the 
highest mortality rates. 

FDA also disagrees with the comment 
suggesting that the image is not a 
reasonable depiction because persons 
would have been treated surgically 
before advancing to the stage depicted. 
Research has shown that individuals 
from underserved populations may face 
barriers to receiving cataract surgery due 
to factors such as lack of access to 
medical care, lack of insurance 
coverage, lack of financial resources, 
and lack of transportation (Refs. 201 and 
202). Thus, it is factually accurate and 
not uncommon for individuals to 
experience advanced cataracts as 
depicted in the image. 

Further, the textual warning statement 
and image are concordant, and the 
warning is not ambiguous. The textual 
warning statement explains that 
smoking causes cataracts, which can 
lead to blindness. The accompanying 
concordant and factually accurate image 
depicts a man with a large cataract 
caused by smoking. Because the 
required warning contains the textual 
warning statement and image paired 
together, the image aids in 
understanding the negative health 
consequence that is the focus of the 
textual warning statement, and vice 
versa. 

Finally, we disagree with the 
assertion that the image is intended to 
evoke an emotional response. The image 
presents the health condition in a 
realistic and objective format, does not 
contain additional unnecessary details 
(e.g., background setting), and does not 
contain any elements intended to evoke 
a negative emotional response. 

C. Non-Selected Cigarette Health 
Warnings 

This section discusses the two 
proposed warnings that FDA is not 
selecting. In the proposed rule, we 
indicated that we would make these 
decisions following our review of public 
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comments and after weighing additional 
scientific, legal, and policy 
considerations. In the following 
paragraphs, FDA briefly describes the 
study outcomes for each warning and 
the comments we received. 

1. ‘‘WARNING: Smoking causes COPD, 
a lung disease that can be fatal [image 
of diseased lungs].’’ 

As explained in section VI of the 
proposed rule, FDA included two 
textual warning statements 
(‘‘WARNING: Tobacco smoke causes 
fatal lung disease in nonsmokers’’ and 
‘‘WARNING: Smoking causes COPD, a 
lung disease that is fatal’’) that were 
each paired with similar concordant 
images of diseased lungs. The proposed 
textual warning statement (‘‘Warning: 
Smoking causes COPD, a lung disease 
that can be fatal’’) paired with the image 
of diseased lungs showed strong results 
in FDA’s final consumer research study, 
showing statistically significant higher 
ratings across nearly all outcomes. The 
warning was perceived to be factual by 
a majority of participants, a result that 
was not statistically different from the 
Surgeon General’s warnings (i.e., the 
control condition). Participants who 
viewed this warning showed 
improvements in their health beliefs 
between Sessions 1 and 2, but not 
between Sessions 1 and 3. To avoid 
having two identical textual warning 
statements about COPD and to avoid 
having two similar, concordant images 
of diseased lungs paired with different 
textual warning statements, FDA is not 
finalizing this cigarette health warning. 
FDA concludes that having only one 
required warning statement on COPD 
reflects the Congressional intent of 
representing a diverse set of health 
conditions and furthers the 
Government’s interest in promoting 
public understanding of the negative 
health consequences of smoking. In the 
following paragraphs, FDA briefly 
describes and responds to the comments 
received on this proposed warning. 

(Comment 77) FDA received 
numerous comments generally 
supporting all of the proposed warnings, 
including this proposed warning. FDA 
received some comments supporting 
both proposed warnings related to 
COPD stating smoking is the number 
one leading cause of COPD. Other 
comments, however, oppose this 
proposed warning, stating that the 
proposed rule contains no discussion 
regarding the relationship between 
smoking and the image in the proposed 
rule; the warning fails to convey the 
relationship between cigarette use 
topography and the depicted image; and 
that such lung pigmentation is unlikely 

to occur except after ‘‘many years’’ of 
‘‘heavy’’ smoking. Another comment 
recommends FDA consider using only 
one of the two similar images of 
diseased lungs because studies show 
that rotating warnings and using a 
variety of topics and images can 
improve the effectiveness of warnings. 

(Response 77) Although we disagree 
with the comments that suggest the 
proposed warning did not adequately 
convey the relationship between 
cigarette use and the depicted image, we 
have elected not to finalize this 
warning. As we recognized in section VI 
of the proposed rule, and as at least one 
comment suggests, it is important that 
the required warnings use a variety of 
topics and images. As previously noted, 
FDA has determined that including one 
required warning on COPD is consistent 
with Congressional intent of 
representing a diverse set of conditions 
and also advances the Government’s 
interest of promoting greater public 
understanding of the negative health 
consequences of smoking. 

2. ‘‘WARNING: Smoking causes age- 
related macular degeneration, which 
can lead to blindness.’’ 

This proposed textual warning 
statement on age-related macular 
degeneration (AMD) is paired with an 
image of an older man (aged 65 years or 
older) who is receiving an injection in 
his right eye to prevent additional vessel 
growth. This proposed textual warning 
statement did well in FDA’s final 
consumer research study, showing 
statistically significant higher ratings 
across all outcomes except perceived 
factualness. However, FDA is not 
finalizing this cigarette health warning 
because FDA has determined that 
having only one required warning 
statement related to blindness reflects 
the Congressional intent of representing 
a diverse set of health conditions and 
furthers the Government’s interest in 
promoting public understanding of the 
negative health consequences of 
smoking. In the following paragraphs, 
FDA briefly describes and responds to 
the comments received on this proposed 
warning. 

(Comment 78) As with the other 
proposed warnings, this warning 
received general support. Several 
comments (including from state 
societies of optometric physicians and a 
national professional medical 
association for optometric medicine) 
support the warning but recommend 
revisions, including that the image 
should depict the effects of AMD rather 
than the treatment of the disease, e.g., 
by using one of the commonly cited 
images produced by the National Eye 

Institute depicting a blurred image of a 
child (as seen from the vantage point of 
a person with AMD). Some comments 
also recommend that we change the 
proposed image of a black man with 
AMD to a Hispanic woman with AMD, 
citing data from the National Eye 
Institute. Other comments oppose this 
proposed warning, stating that FDA did 
not assess whether consumers viewing 
the proposed warning understood the 
absolute risk of macular degeneration in 
general, or among smokers. One 
comment notes that the depiction of 
treatment of macular degeneration is not 
accurate as the needle depicted is 
thicker than one that would actually be 
used to treat macular degeneration and 
would not ordinarily be inserted in the 
center of the eye, as depicted. 

(Response 78) We agree with the 
comments that generally support the 
inclusion of a cigarette health warning 
that addresses blindness. Although this 
proposed warning showed strong results 
in the final consumer research study, 
after considering the comments, we 
have elected not to finalize it. As 
previously noted, FDA has determined 
that including one required warning on 
blindness is consistent with 
Congressional intent of representing a 
diverse set of conditions and also 
advances the Government’s interest of 
promoting greater public understanding 
of the negative health consequences of 
smoking. 

VIII. Alternatives 
In the proposed rule, FDA invited 

proposals for alternative text and images 
and requested that any proposals 
include scientific information 
supporting that the proposed alternative 
would, in fact, promote greater public 
understanding of the negative health 
consequences of smoking. In response, 
FDA received a number of comments 
suggesting text or image edits, and some 
suggestions for additional required 
warnings or other changes. As we 
explain in section VII, we are finalizing 
11 of the 13 proposed required warnings 
after reviewing all the public comments 
and weighing additional scientific, 
legal, and policy considerations. We 
also address in section VII suggestions 
specific to those required warnings. In 
the following paragraphs, FDA 
summarizes other comments we 
received that suggest additional 
required warnings or general additions 
or changes we might consider. 

(Comment 79) FDA received several 
comments suggesting that the required 
warnings provide additional textual 
information, such as information on 
tobacco cessation or Quitlines; 
information on the positive outcomes of 
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quitting smoking (or warnings using 
‘‘gain-framed’’ phrasing); or information 
on the harmful effects of menthol. Other 
comments suggest specific warnings 
FDA should require, in addition to or in 
place of the required warnings proposed 
by FDA. For example, one comment 
suggests that there be a required 
warning addressing the dangers of 
tobacco smoke pollution or secondhand 
smoke, citing information from the CDC 
(Ref. 203). The comment suggests that 
the warning state, ‘‘WARNING: 
Secondhand smoke can cause heart 
disease and strokes by clogging 
arteries.’’ This comment also suggests 
adding a warning on breast cancer that 
states, ‘‘WARNING: Smoking can cause 
breast cancer, especially in younger 
women.’’ To target young individuals 
who are image conscious, another 
comment suggests developing a warning 
related to how smoking will harm 
appearance, such as ‘‘WARNING: Using 
this product will make you look old and 
wrinkled. Smoking speeds up the aging 
of skin and causes premature sagging.’’ 

Other comments recommend 
including additional image elements to 
the proposed required warnings. For 
example, one comment suggests use of 
a hazard alert triangle symbol (i.e., a 
yellow triangle with an exclamation 
point in the middle), or the United 
Nations Globally Harmonized System 
cancer/chronic health hazard symbol, 
which is already mandated by the 
Occupational Safety and Health 
Administration for chemicals. This 
comment recommends displaying one 
or both of these symbols beside the text 
‘‘WARNING’’ ‘‘both to assist non- 
English speakers and to make the 
message more noticeable.’’ Another 
comment recommends that FDA change 
the background of the warnings to the 
same yellow used on highway warning 
signs (e.g., similar to a school zone 
warning sign), suggesting this would 
increase the warnings’ visibility and 
strengthen their effectiveness and would 
more clearly transmit that the required 
warning is a ‘‘warning.’’ One comment 
suggests FDA adopt a regulation 
requiring plain packaging of cigarettes 
with warning labels to eliminate tobacco 
packaging as a form of advertising and 
promotion. 

Several of the comments frame their 
suggestions as topics for future 
rulemakings, with some comments 
encouraging FDA to begin the process of 
developing additional cigarette health 
warnings, in part, as a means to address 
the concerns of wear out, overexposure, 
or loss of effectiveness. 

(Response 79) As we discuss in 
section VII, after carefully reviewing the 
different suggestions that were made, as 

well as weighing scientific, legal, and 
policy considerations, FDA is finalizing 
11 of the 13 warnings that were 
included in the proposed rule. In 
general, no scientific information was 
submitted to demonstrate that these 
additional suggested warnings or other 
suggested changes would improve 
consumer understanding of the negative 
health consequences of smoking; not all 
the suggested health consequences meet 
FDA’s standard for verifying the level of 
causal inference from the reports of the 
Surgeon General; and some health 
topics are already covered by the 
required warnings. We also note that 
although one of the nine Tobacco 
Control Act statements FDA tested in 
the first consumer research study 
(‘‘WARNING: Quitting smoking now 
greatly reduces serious risks to your 
health’’), is a gain-framed message (i.e., 
one that focuses on the positive 
outcome of taking an action), this 
statement is not aligned with this rule’s 
approach to promoting greater public 
understanding of the negative health 
consequences of cigarette smoking 
because its focus is not on 
understanding of the negative health 
consequences of smoking. FDA also 
recognizes that several of these 
comments suggested that their 
recommended warnings could require 
additional notice and another 
opportunity for public comment. 

We discuss concerns related to wear 
out (or overexposure) in section IX. As 
explained there, the requirements in 
§ 1141.10(g), namely that required 
warnings on packages be randomly and 
equally displayed and distributed and 
required warnings in advertisements be 
rotated quarterly in alternating sequence 
in accordance with an FDA approved 
plan, will help address the concerns of 
overexposure and loss of effectiveness 
over time. Additionally, FDA has 
authority under section 202(b) of the 
Tobacco Control Act to conduct future 
rulemakings as needed to address these 
concerns if such a change would 
promote greater public understanding of 
the risks associated with the use of 
tobacco products. 

IX. Description of the Final Rule—Part 
1141 

A. Overview of the Final Rule 
In the proposed rule, FDA explained 

that this rule will replace part 1141 in 
Title 21 of the Code of Federal 
Regulations. The final rule requires new 
warnings on cigarette packages and 
advertisements. Although the proposed 
rule included 13 required warnings, 
following our review of the comments 
on the proposed rule and other 

considerations, as described in section 
VII, FDA is finalizing 11 required 
warnings. The required warnings 
comprise 11 textual warning statements 
each accompanied by a color graphic 
depicting the negative health 
consequences of smoking. FDA also 
made clarifications related to the 
materials that we are incorporating by 
reference. 

The final rule is authorized by section 
4 of the FCLAA, as amended by sections 
201 and 202 of the Tobacco Control Act, 
which directs FDA to issue regulations 
requiring color graphics depicting the 
negative health consequences of 
smoking to accompany textual warning 
statements, and permits FDA to adjust 
the format, type size, color graphics, and 
text of any of the label requirements, or 
establish the format, type size, and text 
of any other disclosures required under 
the FD&C Act, if such a change would 
promote greater public understanding of 
the risks associated with the use of 
tobacco products. 

In accordance with section 4 of the 
FCLAA, the final rule directs that a 
required warning must comprise at least 
the top 50 percent of the front and rear 
panels of cigarette packages and at least 
the top 20 percent of the area of 
advertisements. The final rule also 
provides that the required warnings in 
packages must be randomly displayed 
in each 12-month period, in as equal a 
number of times as is possible on each 
brand of the product and be randomly 
distributed in all areas of the United 
States in which the product is marketed 
in accordance with an FDA-approved 
plan. The required warnings for 
advertisements must be rotated 
quarterly in alternating sequence in 
advertisements for each brand of 
cigarettes in accordance with an FDA- 
approved plan. Each tobacco product 
manufacturer must maintain a copy of 
the plan and make it available for 
inspection and copying by officers or 
employees duly designated by the 
Secretary. The FDA-approved plan must 
be retained while in effect and the plan 
must be retained for a period of not less 
than 4 years from the date it was last in 
effect. The required warnings will 
promote greater public understanding of 
the negative health consequences of 
cigarette smoking. The following 
paragraphs briefly describe the final 
rule, as well as the comments FDA 
received and our responses to those 
comments. 
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B. Description of Final Regulations and 
Comments 

1. Section 1141.1—Scope 
This section establishes that the 

requirements apply to manufacturers, 
distributors, and retailers of cigarettes 
except as described in this section. First, 
manufacturers or distributors of 
cigarettes that do not manufacture, 
package, or import cigarettes for sale or 
distribution within the United States 
would not be subject to the rule 
(proposed § 1141.1(b)). Second, we 
proposed in § 1141.1(c) that retailers 
would not be in violation for cigarette 
packaging that: (1) Contains a warning; 
(2) is supplied to the retailer by a 
license- or permit-holding tobacco 
product manufacturer or distributor; 
and (3) is not altered by the retailer in 
a way that is material to 15 U.S.C. 1333 
or part 1141. However, this proposed 
subsection would require that a retailer 
ensure that all cigarette packages they 
display or sell contain a warning that is 
unobscured by stickers, sleeves, or other 
materials on the packages, for example. 
Third, we proposed that under 
§ 1141.1(d), the advertisement 
requirements in proposed § 1141.10 
would apply to a retailer only if the 
retailer is responsible for or directs the 
warnings for advertising. Retailers 
would be liable if they display, in a 
location open to the public, an 
advertisement that does not contain a 
warning (proposed § 1141.1(d)). 
Proposed § 1141.1(d) provided, 
however, that retailers would be in 
violation of the FCLAA and this 
proposed part if they alter cigarette 
advertising in a way that is material to 
the requirements, for example, by 
obscuring or covering up the warning 
(e.g., blocking with a sticker or marker), 
shrinking the warning, or using a sleeve 
to cover the warning. 

We received some comments 
suggesting a different scope, and we 
summarize those comments and our 
responses in the following paragraphs. 
We are finalizing this section without 
change. 

(Comment 80) Many comments 
suggest that the rule should apply to all 
nicotine and tobacco products or 
suggest that FDA implement similar 
warning labels on non-cigarette tobacco 
products, such as cigars, smokeless 
tobacco, and electronic nicotine device 
systems, in part, because educating the 
public about the risks of these products 
would also serve a legitimate public 
interest. 

(Response 80) The FCLAA explicitly 
applies to cigarettes, and thus it is 
beyond the scope of this rulemaking to 
address products other than cigarettes. 

(Comment 81) FDA received 
comments suggesting that the rule 
should not apply to heated tobacco 
sticks and, in particular, the heated 
tobacco product, Heatsticks, used with 
the IQOS holder. The comments state 
that that the proposed rule did not 
explain how the warnings, images, or 
factual record apply to non-combustible 
cigarettes or how the required warnings 
would be accurate and non-misleading 
applied to these products. Although the 
comments acknowledge that the product 
falls within the FCLAA definition of 
‘‘cigarette,’’ the comments suggest the 
rule’s scope should be limited to 
combustible cigarettes. 

The comments highlight that FDA’s 
communications indicate not all 
products classified as cigarettes under 
the FCLAA present the same risk 
profile, such as language that ‘‘the 
agency found that the aerosol produced 
by the IQOS Tobacco Heating System 
contains fewer toxic chemicals than 
cigarette smoke, and many of the toxins 
identified are present at lower levels 
than in cigarette smoke’’ (Ref. 145). 
Thus, the comments suggest that 
applying the required warnings to IQOS 
and Heatsticks would ‘‘undercut 
[FDA’s] important health objectives.’’ 

One comment argues that any rule 
that does not exempt Heatsticks would 
violate the APA for three reasons: (1) 
FDA did not carry its burden of showing 
the evidence supporting the required 
warnings applies to Heatsticks (rather 
FDA’s justifications in the proposed rule 
apply only to traditional, combustible 
cigarettes); (2) the rule would contradict 
without explanation FDA’s conclusions 
in the marketing order for Heatsticks; 
and (3) applying the rule would violate 
the First Amendment and raise potential 
concerns under the Takings Clause of 
the Fifth Amendment (thus, violating 
the APA). The comment states the 
proposed rule provides information and 
evidence only relating to traditional, 
combustible products and notes that 
none of the illness or conditions have 
been causally linked to Heatsticks used 
with the IQOS device. The comment 
also indicates that applying the required 
warnings would depart from FDA’s 
findings in the marketing order and 
FDA has failed to explain the apparent 
conflict between the order and the rule 
by failing to address FDA’s previous 
conclusions regarding the health risks 
presented by Heatsticks used with the 
IQOS device. 

The comment also states that applying 
the rule would violate the First 
Amendment because the required 
warnings must cover at least the top 50 
percent of the front and rear panels of 
packages and 20 percent of 

advertisements, and the marketing order 
requires that 30 percent of the front and 
rear panels and 20 percent of each 
advertisement contain a nicotine 
warning, which would result in 80 
percent of packages and 40 percent of 
advertisements being used for the 
‘‘[G]overnment’s anti-smoking 
message.’’ This comment also notes this 
could raise issues under the Takings 
Clause of the Fifth Amendment. 

Both comments also argue that, 
because the scope of the rule is cigarette 
smoking, and its goal is to promote 
greater public understanding of the 
negative health consequences of 
smoking, applying the required 
warnings to Heatsticks would be 
misleading as this product is a non- 
combustible product, which produces a 
nicotine-containing aerosol without 
combustion, and FDA has 
acknowledged these are materially 
different from combustible cigarettes. 
Given FDA’s finding in the 
premarketing authorization orders that 
the products are appropriate for the 
public health, the comments suggest 
that FDA should tailor the warnings on 
Heatsticks to contain accurate and non- 
misleading information. The comments 
do not propose specific language for this 
purpose. 

(Response 81) As these comments 
note, heated tobacco sticks are within 
the FCLAA’s definition of cigarette 
(section 3(1) of the FCLAA), and, as 
such, are within the scope of the rule. 
Although IQOS Heatsticks may present 
different considerations from traditional 
cigarettes, FDA does not believe that a 
broad rule requiring cigarette health 
warnings generally is the appropriate 
place to address the requirements as 
they apply to one specific product. 
Rather, FDA intends to make product- 
specific decisions about warnings, 
including decisions about potential 
product-specific changes to the cigarette 
health warnings required by this rule, 
when issuing or revising individual 
product marketing orders. There is no 
conflict or inconsistency between the 
warning regime required by the FCLAA 
(including its adjustments through this 
or potential future rulemakings under 
section 202 of the Tobacco Control Act) 
and requirements set by a marketing 
order, because FDA has authority to 
change the applicability of general 
warning requirements for a specific 
product via a marketing order. Among 
other relevant provisions, section 202(a) 
of the Tobacco Control Act (amending 
section 5(a) of the FCLAA) specifically 
states: ‘‘Except to the extent the 
Secretary requires additional or 
different statements on any cigarette 
package . . . by an order, by an 
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authorization to market a product, or by 
a condition of marketing a product, . . . 
no statement relating to smoking and 
health, other than the statement 
required by section 1333 of this title, 
shall be required on any cigarette 
package’’ (emphasis added). 

This approach allows FDA to review 
the evidence submitted in an 
application, including on the health 
risks of a specific product, and make 
any appropriate product-specific 
decisions about warnings based on that 
product-specific evidence. FDA already 
conducted such an evaluation in the 
context of the IQOS premarket tobacco 
product application (PMTA) marketing 
authorization order. FDA recognizes 
that the final rule amends the general 
warning regime for cigarettes and that 
FDA will need to consider the 
applicability of the new regime to the 
IQOS Heatsticks and revisit the terms of 
the PMTA order. As stated in the PMTA 
order, ‘‘[w]hen FDA promulgates a final 
rule with respect to health warnings for 
cigarettes, FDA will reevaluate the 
conditions of marketing with respect to 
warnings for the products subject to this 
order.’’ 

2. Section 1141.3—Definitions 

Proposed § 1141.3 included 
definitions for the following terms: 
• Cigarette 
• Commerce 
• Distributor 
• Front panel and rear panel 
• Manufacturer 
• Package or packaging 
• Person 
• Retailer 
• United States 

As discussed in the preceding 
paragraphs, we received some 
comments regarding the scope of this 
rulemaking and the definition of 
‘‘cigarette,’’ which we addressed in 
those paragraphs. We received no other 
comments related to these definitions, 
and we are finalizing this section 
without change. 

3. Section 1141.5—Incorporation by 
Reference 

Proposed § 1141.5 stated that certain 
material would be incorporated by 
reference into this part with the 
approval of the Director of the Federal 
Register under 5 U.S.C. 552(a) and 1 
CFR part 51. Proposed § 1141.5 
provided that all approved material 
would be available for inspection at the 
U.S. Food and Drug Administration, the 
National Archives and Records 
Administration, as well as available 
from the Center for Tobacco Products, 
FDA. Although we did not receive 

comment on the use of incorporated by 
reference materials, we did receive 
comments requesting clarifications on 
the substance of those materials. In the 
following paragraphs, we discuss the 
comments and our responses on this 
section. After considering the 
comments, we made clarifications to 
this section and § 1141.10(b) and (d)(4) 
and (5) to more clearly state that the 
materials we are incorporating include 
the textual warning statement paired 
with its accompanying color graphic. It 
is this combination that must be 
accurately reproduced and meet the 
requirements of the FCLAA and part 
1141. In addition, as described in 
section VII.B.5, FDA also has increased 
the contrast and size of the display in 
one image (‘‘WARNING: Smoking 
during pregnancy stunts fetal growth’’) 
to improve image clarity. This change is 
reflected in the material that FDA is 
incorporating by reference. 

The material incorporated by 
reference, entitled ‘‘Required Cigarette 
Health Warnings, 2020,’’ includes the 
required warnings (comprising a textual 
warning statement, as specified in 
§ 1141.10(a), and its accompanying 
color graphic) in different layouts based 
on the size and aspect ratio of the 
display area where the required warning 
must appear (i.e., on cigarette packages, 
in cigarette advertisements). We have 
included an electronic PDF file 
containing the required warnings as a 
reference in the docket for the final rule 
(Ref. 11). FDA is also making this 
material available on its website at 
https://www.fda.gov/cigarette-warning- 
files. 

FDA recognizes that adaptations to 
the required warnings may be needed to 
avoid technical implementation issues 
due to the varying features, formats, and 
sizes of cigarette packages and 
advertisements. To help prevent 
distortion of the image and text and to 
minimize the need for adaptation, FDA 
has created electronic, layered design 
files, built as .eps files, in different 
formats and aspect ratios designed to fit 
packaging and advertising of various 
shapes and sizes. FDA is not requiring 
the use of these .eps files, but rather we 
are providing the files as a resource to 
assist regulated entities implement part 
1141. In addition to the materials 
incorporated by reference and the .eps 
files, FDA is making available a 
technical specifications document that 
includes information on how to access, 
select, use, and adapt the appropriate 
.eps file based on the size and aspect 
ratio of the display area where the 
required warning must appear. These 
.eps files and technical specifications 
are also available on FDA’s website at 

https://www.fda.gov/cigarette-warning- 
files. 

(Comment 82) One comment requests 
that FDA release final electronic, 
layered design files for each required 
warning, as well as technical 
specifications before the final rule is 
released. 

(Response 82) To assist regulated 
entities with implementation, we are 
providing the electronic, layered design 
files, as well as technical specifications, 
with the final rule. These materials are 
available at https://www.fda.gov/ 
cigarette-warning-files. 

4. Section 1141.10—Required Warnings 

a. Section 1141.10(a) and (b)—Required 
Warnings 

In proposed § 1141.10(a) and (b), we 
proposed to establish required 
warnings, consisting of one textual 
warning statement with a specific color 
graphic to accompany the textual 
warning statement, which must be 
accurately reproduced from the 
materials incorporated by reference in 
§ 1141.5 (proposed § 1141.10(a) and (b)). 
We received comments on the required 
warnings, and we discuss those 
comments and our responses in section 
VII. After reviewing public comments 
and weighing additional scientific, 
legal, and policy considerations, FDA is 
removing 2 of the 13 required warnings 
included in the proposed rule, and FDA 
is finalizing § 1141.10(a) and (b) with 11 
required warnings. As described in the 
preceding paragraphs, FDA is also 
making clarifying changes to 
§ 1141.10(b) to make it more apparent 
that it is the combination of a textual 
warning statement and its 
accompanying color graphic that we are 
incorporating by reference and that 
must be accurately reproduced in the 
appropriate size and format. 

b. Section 1141.10(c)—Packages 

We proposed that section 1141.10(c) 
establish a requirement for packages 
making it unlawful for any person to 
manufacture, package, sell, offer to sell, 
distribute, or import for sale or 
distribution within the United States 
any cigarettes unless the package of 
which bears a required warning in 
accordance with section 4 of the FCLAA 
and this part. This section requires that: 
(1) The required warning must appear 
directly on the package and must be 
clearly visible underneath any 
cellophane or other clear wrapping; (2) 
The required warning must comprise at 
least the top 50 percent of the front and 
rear panels; provided, however, that on 
cigarette cartons, the required warning 
must be located on the left side of the 
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front and rear panels of the carton and 
must comprise at least the left 50 
percent of these panels; and (3) The 
required warning must be positioned 
such that the text of the required 
warning and the other information on 
that panel of the package have the same 
orientation. We received comments on 
these requirements, including a 
comment that we add an additional 
requirement under § 1141.10(c). After 
review and consideration of the 
comments, FDA is finalizing this 
subsection without change. 

(Comment 83) At least one comment 
suggests that the required warning on 
packages be at least 75 percent on the 
front and rear panels of the package, 
similar to the approach of other 
countries, such as Canada and Australia. 
Additionally, multiple other comments 
support the provision requiring the 
warning comprise at least the top 50 
percent of the front and rear panels of 
cigarette packages, stating that this 
ensures that the required warnings are 
visible to consumers. 

(Response 83) Section 4 of the FCLAA 
establishes size requirements, and FDA 
declines to increase the size of the 
required warnings. Based on the 
FCLAA, § 1141.10(c)(2) states that the 
required warnings must comprise at 
least the top 50 percent of the front and 
rear panels of the package and that the 
required warnings must be located on 
the left side of the front and rear panels 
of cartons and comprise at least the left 
50 percent of these panels. 

(Comment 84) FDA received 
comments from both industry and 
public health organizations suggesting 
that the front and rear panels could 
carry separate warnings (i.e., a different 
warning on each side). One comment 
suggests this could provide more 
information to consumers, and other 
comments support this as a means of 
providing some flexibility to 
manufacturers, given printing and other 
considerations. Another comment 
suggests FDA could require warnings in 
different languages on the front and rear 
panels of the cigarette package or, 
through a future rulemaking, FDA could 
develop two separate images for each 
warning so that any given package 
would feature the same warning text on 
each side but a different depiction. 

(Response 84) Section 4(a)(1) of the 
FCLAA is ambiguous as to whether it 
mandates the use of the same required 
warning on both the front and rear 
panels of the individual cigarette 
package, or allows two different 
required warnings to be used, one on 
the front panel and the other on the rear 
panel. At this time, we see no reason to 
mandate that the front and rear panels 

must carry the same required warnings. 
Accordingly, the current rulemaking 
permits manufacturers to use different 
required warnings if they wish. This is 
also consistent with Congress’s intent 
that all of the required warnings be 
displayed in the marketplace at the 
same time (see section 4(c)(1) and (3) of 
the FCLAA). As the comments indicate, 
additional changes such as those 
suggested (e.g., requiring text in 
different languages, multiple images for 
each warning) could be considered in a 
further rulemaking. 

(Comment 85) FDA received a 
comment suggesting that a subsection 
(4) be added to § 1141.10(c) to help 
ensure that the required warnings be 
unobstructed from view in the retail 
environment. 

(Response 85) FDA declines to make 
this change as we anticipate that this 
concern will be adequately addressed by 
other provisions of the rule, such as 
§ 1141.1(c) and § 1141.1(d). Under 
§ 1141.1(c), a retailer would not be in 
violation of 1141.10 for packaging that: 
(1) Contains a warning; (2) is supplied 
to the retailer by a license- or permit- 
holding tobacco product manufacturer 
or distributor; and (3) is not altered by 
the retailer in a way that is material to 
15 U.S.C. 1333 or proposed part 1141. 
Under § 1141.1(d), the advertisement 
requirements apply to a retailer only if 
the retailer is responsible for or directs 
the warnings for advertising, but this 
provision does not relieve a retailer of 
liability if the retailer displays in a 
location an advertisement that does not 
contain a warning or that contains a 
warning that has been altered by the 
retailer in a way that is material to 
section 4 of the FCLAA or the 
requirements of part 1141. As discussed 
in the proposed rule, retailers would be 
in violation of the FCLAA and part 1141 
if they alter cigarette packaging or 
advertising in a way that is material to 
these requirements. This could, for 
example, occur if a retailer obscures or 
covers the required warning (e.g., 
blocking with a sticker or marker), 
shrinks the warning, or uses a sleeve to 
cover the warning. Retailers also would 
be liable if they display, in a location 
open to the public, an advertisement 
that does not contain a warning. 

c. Section 1141.10(d)—Advertisements 
We proposed that § 1141.10(d) 

establish that it is unlawful for any 
manufacturer, distributor, or retailer of 
cigarettes to advertise or cause to be 
advertised within the United States any 
cigarette unless each advertisement 
bears a required warning in accordance 
with section 4 of the FCLAA and part 
1141. The proposed requirements 

provide, in part, that: (1) For print 
advertisements and other 
advertisements with a visual component 
(including, for example, advertisements 
on signs, retail displays, internet web 
pages, digital platforms, mobile 
applications, and email 
correspondence), the required warning 
must appear directly on the 
advertisement; and (2) the required 
warning must comprise at least 20 
percent of the area of the advertisement 
in a conspicuous and prominent format 
and location at the top of each 
advertisement within the trim area, if 
any. 

In addition, we proposed in 
§ 1141.10(d)(3) that the text in each 
required warning must be in the English 
language, except in the case of an 
advertisement that appears in a non- 
English medium, the text in the required 
warning must appear in the 
predominant language of the medium 
whether or not the advertisement is in 
English, and in the case of an 
advertisement that appears in an 
English language medium but that is not 
in English, the text in the required 
warning must appear in the same 
language as that principally used in the 
advertisement. We also proposed in 
§ 1141.10(d)(4) and (5) that for English- 
language and Spanish-language 
warnings, each required warning must 
be obtained from the electronic files 
contained in ‘‘Required Cigarette Health 
Warnings,’’ which would be 
incorporated by reference at § 1141.5, 
and be accurately reproduced as 
specified in ‘‘Required Cigarette Health 
Warnings,’’ and for non-English- 
language warnings, other than Spanish- 
language warnings, each required 
warning must be obtained from the 
electronic files contained in ‘‘Required 
Cigarette Health Warnings,’’ which 
would be incorporated by reference at 
§ 1141.5, and be accurately reproduced 
as specified in ‘‘Required Cigarette 
Health Warnings,’’ including the 
substitution and insertion of a true and 
accurate translation of the textual 
warning statement in place of the 
English language version. The inserted 
textual warning statement must comply 
with the requirements of section 4 of the 
FCLAA, including area and other 
formatting requirements, and this part. 

In the following paragraphs, we 
discuss comments on these provisions. 
After carefully considering the 
comments, we are finalizing these 
provisions without substantive change; 
however, as described earlier in this 
section, we made clarifications to 
§ 1141.10(d)(4) and (5) to make it more 
apparent that it is the combination of a 
textual warning statement and its 
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accompanying color graphic that we are 
incorporating by reference and that 
must be accurately reproduced in the 
appropriate size and format. 

(Comment 86) Several comments note 
general support for the provision 
requiring that the required warning 
comprise at least 20 percent of the area 
of the advertisements stating that it is 
sufficient to ensure the required 
warnings are visible to consumers. FDA 
also received a comment requesting that 
we consider adding price promotions 
and coupons to the examples provided 
in § 1141.10(d) because many apps, 
mailers, and pop up ads contain only 
coupons or price promotions, like quick 
response codes. 

(Response 86) FDA agrees with the 
general support for these provisions. We 
note that the list of examples included 
in this provision is not intended to be 
exhaustive, and that the requirements 
under part 1141 apply to all forms of 
cigarette advertising, regardless of the 
medium in which it appears. The final 
rule applies to advertisements appearing 
in or on, for example, promotional 
materials (point-of-sale and non-point- 
of-sale), billboards, posters, placards, 
published journals, newspapers, 
magazines, other periodicals, 
catalogues, leaflets, brochures, direct 
mail, shelf-talkers, display racks, 
internet web pages, electronic mail 
correspondence, or be communicated 
via mobile telephone, smartphone, 
microblog, social media website, or 
other communication tool; websites, 
applications, or other programs that 
allow for the sharing of audio, video, or 
photography files; video and audio 
promotions; and items not subject to the 
sale or distribution restriction in 
§ 1140.34. We agree that the 
requirement that the required warning 
comprise at least 20 percent of the area 
of the advertisement in a conspicuous 
and prominent format and location at 
the top of each advertisement within 
any trim area will help ensure the 
warnings are visible to consumers. 

(Comment 87) Some comments 
address the translation of the textual 
warning statements into languages other 
than Spanish and express concerns that 
manufacturers or retailers might 
undermine the effectiveness of the 
required warning by using a language in 
the warning that is not appropriate to 
the audience reading or experiencing 
the advertisement. A comment suggests 
that if FDA does not provide warning 
translations in languages other than 
English and Spanish, then FDA should 
review any translated warning before 
the product can be advertised. Another 
comment recommends that FDA 
provide the translation of textual 

warning statements into languages most 
commonly used, other than English, to 
help ensure access to this information as 
a health equity measure. 

(Response 87) Although we decline to 
provide additional translations, FDA 
does intend to monitor translations to 
ensure that they are accurately 
reproduced and will take action, as 
appropriate, to address any translations 
that do not meet the requirements of the 
FCLAA and the final rule. Under 
§ 1141.10(d)(5) all non-English-language 
warnings, other than Spanish-language 
warnings, must be accurately 
reproduced as specified in ‘‘Required 
Cigarette Health Warnings, 2020,’’ 
including the substitution and insertion 
of a true and accurate translation of the 
textual warning statement in place of 
the English language version. If a 
translation of a textual warning 
statement is not a true and accurate 
translation, as required by 
§ 1141.10(d)(5), the cigarette will be 
deemed to be misbranded under section 
903(a)(1) or 903(a)(7)(A) of the FD&C 
Act for failure to bear one of the 
required warnings in accordance with 
section 4 of the FCLAA and this part. 

d. Section 1141.10(e) and (f)—Other 
Requirements 

In the proposed rule, § 1141.10(e) 
states that the required warnings must 
be indelibly printed on or permanently 
affixed to the package or advertisement. 
Proposed § 1141.10(f) establishes that no 
person may manufacture, package, sell, 
offer for sale, distribute, or import for 
sale or distribution within the United 
States cigarettes whose packages or 
advertisements are not in compliance 
with section 4 of the FCLAA and this 
part, except as provided by § 1141.10(c) 
and (d). We received no comments 
regarding these specific proposed 
provisions and are finalizing 
§ 1141.10(e) and (f) without change. 

e. Section 1141.10(g)—Cigarette Plans 
Section § 1141.10(g)(1) proposed that 

the required warnings for packages must 
be randomly displayed in each 12- 
month period, in as equal a number of 
times as is possible on each brand of the 
product and be randomly distributed in 
all areas of the United States in which 
the product is marketed in accordance 
with a plan submitted by the tobacco 
product manufacturer, distributor, or 
retailer to, and approved by, FDA. In 
addition, proposed § 1141.10(g)(2) 
provides that the required warnings for 
advertisements must be rotated 
quarterly in alternating sequence in 
advertisements for each brand of 
cigarettes in accordance with a plan 
submitted by the tobacco product 

manufacturer, distributer, retailer to, 
and approved by, FDA. Under proposed 
§ 1141.10(g)(3), FDA will review each 
plan submitted under this section and 
approve it if the plan: (1) Will provide 
for the equal distribution and display on 
packaging and the rotation required in 
advertising under this subsection and 
(2) assures that all of the labels required 
under this section will be displayed by 
the tobacco product manufacturer, 
distributor, or retailer at the same time. 
Under proposed § 1141.10(g)(4) each 
tobacco product manufacturer required 
to randomly and equally display and 
distribute warnings on packaging or 
rotate warnings in advertisements in 
accordance with an FDA-approved plan 
under section 4 of the FCLAA and this 
part must maintain a copy of such FDA- 
approved plan and make it available for 
inspection and copying by officers or 
employees duly designated by the 
Secretary of Health and Human 
Services. The FDA-approved plan must 
be retained while in effect and for a 
period of not less than 4 years from the 
date it was last in effect. 

After considering the comments on 
§ 1141.10(g), we are finalizing this 
provision without change. We discuss 
both the comments and our responses in 
the following paragraphs. 

(Comment 88) Some comments 
express general support both for the 
rotation requirements to reduce the risk 
of wear out and overexposure and for 
the submission of plans for approval by 
FDA. These comments encourage FDA 
to have in place robust compliance 
processes to assess whether 
manufactures, distributors, and retailers 
are meeting the requirements of this 
rule. Some comments note that 
‘‘particular attention’’ be directed 
toward media and retailers serving 
people of color, people with low 
incomes, and LGBTQ populations. 

(Response 88) We agree that the 
requirements related to cigarette plans 
are important to implementing the 
requirements of the FCLAA. The 
required warnings on packages must be 
randomly displayed and distributed in 
accordance with an FDA-approved plan. 
Similarly, the required warnings for 
advertisements must be rotated 
quarterly in alternating sequence in 
advertisements, in accordance with an 
FDA-approved plan. Each tobacco 
product manufacturer must maintain a 
copy of the plan and make it available 
for inspection and copying by officers or 
employees duly designated by the 
Secretary. A cigarette will be deemed to 
be misbranded under section 903(a)(1) 
or 903(a)(7)(A) and (8) of the FD&C Act 
if its package or advertising does not 
bear one of the required warnings in 
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accordance with section 4 of the FCLAA 
and this part. We further discuss the 
importance of enforcing these 
requirements in later paragraphs of this 
section (see section IX.B.6). 

(Comment 89) Two comments raise 
concerns related to satisfying the 
‘‘random and equal’’ requirement of 
proposed § 1141.10(g) for 13 different 
warnings without significant changes to 
packaging production. These comments 
note that because 13 is both a prime and 
odd number, printing 13 different 
warnings equally is incompatible with 
industry-wide printing practices. One 
comment suggests that FDA either 
require a random and equal distribution 
of 12 or 9 warnings or random but 
unequal display of 13 warnings. The 
other comment proposes that FDA 
require 9 different warnings and provide 
greater flexibility for the random and 
equal requirement because of printing 
method variation across the industry. 

(Response 89) FDA is requiring 11 
warnings, which we appreciate is also a 
prime and odd number and thus may 
present similar issues. We address some 
of these issues in section X. In addition, 
by permitting the front and rear panels 
to carry different warnings, the rule may 
mitigate some of these issues by giving 
manufacturers flexibility in how they 
meet the requirements of the rule. We 
also note that the FCLAA provides that 
the required warnings be ‘‘randomly 
displayed in each 12-month period, in 
as equal a number of times as is possible 
on each brand of the product,’’ which 
we believe provides for some flexibility 
in the meaning of ‘‘equal,’’ as defined 
below. Manufacturers with concerns 
about complying with this requirement 
should promptly reach out to FDA to 
discuss their approach for reasonably 
achieving the random and equal display 
and distribution of the required 
warnings, in as equal a number of times 
as is possible, and any other specific 
concerns or circumstances regarding 
this requirement. We encourage 
manufacturers to submit their cigarette 
plan to FDA as soon as possible so that 
we can discuss these concerns and 
consider proposals with manufacturers 
in a timely manner. FDA intends to 
issue a final guidance document with 
additional information and 
recommendations that may be helpful in 
preparing these plans, which, when 
issued, may be found at https://
www.fda.gov/tobacco-products/rules- 
regulations-and-guidance/guidance. 

(Comment 90) Comments also raised 
concerns about satisfying the ‘‘random 
and equal’’ requirement within the 12- 
month period prescribed by proposed 
§ 1141.10(g)(1), which states each 
required warning would be required to 

be randomly displayed in each 12- 
month period, in as equal a number of 
times as is possible on each brand of the 
product. These comments asked for 
clarification of the phrase ‘‘as is 
possible’’ and asked for flexibility in 
achieving ‘‘equal distribution.’’ At least 
two comments suggest a deviation 
allowance of 4 percent (or larger). These 
comments also note the difficulty of 
achieving equal distribution within the 
12-month period specified and asked for 
a longer period in which to achieve 
equal distribution, suggesting that 
achieving the random and equal 
requirement within the 12-month period 
would be particularly challenging for 
products with low annual volume sales. 

(Response 90) We recognize and 
understand the difficulties in achieving 
the random and equal display 
requirement within a 12-month period 
given the number of required warnings 
and agree that some level of deviation 
is appropriate particularly given the 
language of the FCLAA, which includes 
the phrase ‘‘as equal a number of times 
as is possible.’’ The cigarette plan for 
packaging should include a discussion 
of how the requirements are to be 
implemented based on the specific 
manufacturing processes and 
distribution procedures to ensure 
random display, in as equal a number of 
times as is possible, in each 12-month 
period on each brand of the product. 
Manufacturers with concerns about 
complying with this requirement for 
their products should promptly reach 
out to FDA to discuss their approach 
and proposal for reasonably achieving 
the random and equal display and 
distribution of the required warnings, in 
as equal a number of times as is 
possible, and any other specific 
concerns or circumstances regarding 
this requirement. We encourage 
manufacturers to submit their cigarette 
plan to FDA as soon as possible so that 
we can discuss these concerns and 
consider proposals with manufacturers 
in a timely manner. Additionally, FDA 
intends to issue a final guidance 
document with additional information 
and recommendations that may be 
helpful in preparing these plans, which, 
when issued, may be found at https:// 
www.fda.gov/tobacco-products/rules- 
regulations-and-guidance/guidance. 

(Comment 91) One comment requests 
that FDA accept in digital files (i.e., 
electronic art) the representative 
samples of packages and advertisements 
with each of the required warnings 
submitted with cigarette plans as FDA 
does for biannual tobacco product 
listing submissions. The comment notes 
that this would allow plans to be 
prepared quickly without the expense of 

engraving cylinders and obtaining 
proofs for each brand style. The 
comment also notes that the submission 
of physical packages would also be 
time-consuming, whereas the use of 
digital files would allow companies to 
more quickly respond without the time 
and expense of re-engraving cylinders. 

(Response 91) FDA agrees that it is 
acceptable to voluntarily submit 
representative advertisements and 
packaging as digital files (i.e., electronic 
art) along with other information that 
the manufacturer elects to submit with 
the cigarette plan to ensure that it is 
complete. The information submitted 
should describe a plan to achieve the 
random and equal display and 
distribution of the required warnings on 
packages and the quarterly rotation of 
the required warnings in 
advertisements. As discussed in the 
section IX of the proposed rule, FDA is 
only requesting that the cigarette plan 
include representative samples of 
packages and advertisements with each 
of the required warnings. The samples 
are to place the cigarette plan in context 
and facilitate FDA’s review of the plan. 
FDA’s review of a cigarette plan is only 
for the purpose of determining 
compliance with the statutory and 
regulatory criteria for approval of a 
cigarette plan, as set forth in section 
4(c)(3) of the FCLAA and proposed 
§ 1141.10(g)(3). Approval of a cigarette 
plan does not represent a determination 
by FDA that any specific package or 
advertisement complies with any of the 
other requirements under section 4 of 
the FCLAA and part 1141, or any other 
requirements under the FD&C Act and 
its implementing regulations. 
Additionally, FDA intends to issue a 
final guidance document with 
additional information and 
recommendations that may be helpful in 
preparing these plans, which, when 
issued, may be found at https://
www.fda.gov/tobacco-products/rules- 
regulations-and-guidance/guidance. 

(Comment 92) FDA also received at 
least one comment requesting FDA 
clarify in the final rule that retailers are 
not required to submit plans for random 
and equal display of the required 
warnings for packages and quarterly 
rotation of the required warnings in 
advertisements. The comment notes that 
requiring retailers to submit a plan 
exceeds FDA’s authority, would unduly 
burden retailers, and is not achievable 
as retailers have no control over which 
heath warning is displayed as they 
receive the cigarette packages that they 
sell, and often the advertisements they 
use, from tobacco product 
manufacturers and distributors. 
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(Response 92) With respect to the 
concerns related to retailers, § 1141.1(c) 
and (d) explain when a retailer is not in 
violation of the FCLAA and § 1141.10. 
Under § 1141.1(c), retailers typically 
would not be required to submit a 
cigarette plan for packaging, as long as 
the cigarette packaging: (1) Contains a 
warning; (2) is supplied to the retailer 
by a license- or permit-holding tobacco 
product manufacturer or distributor; 
and (3) is not altered by the retailer in 
a way that is material to 15 U.S.C. 1333 
or part 1141 (see § 1141.1(c)). We 
believe most, if not all, retailers would 
fall under this scenario. Retailers who 
are also manufacturers will be subject to 
both the requirements for retailers and 
manufacturers, as applicable. Retailers 
that are responsible for or direct the 
warnings for advertising will be 
required to submit a cigarette plan for 
advertising and would be subject to the 
advertisement requirements set forth in 
§ 1141.10(d). We note, however, this 
provision will not relieve a retailer of 
liability if the retailer displays in a 
location open to the public an 
advertisement that does not contain a 
warning or that contains a warning that 
has been altered by the retailer in a way 
that is material to section 4 of the 
FCLAA or the requirements of this 
proposed part. 

We discuss these provisions in more 
detail in the section IX of the proposed 
rule. In general, based on FDA’s 
experience reviewing plans for other 
tobacco products, we believe it is likely 
that for domestic products only one 
cigarette plan will be submitted for each 
brand and that the brand’s manufacturer 
will submit this plan because, in most 
instances, the brand’s manufacturer is 
the entity best able to ensure that a plan 
meets the relevant requirements. The 
brand’s manufacturer is also typically 
the entity responsible, either directly or 
through a contractor or other agent, for 
placing or directing the placement of the 
required warnings on the brand’s 
cigarette packages and for directing 
distribution. For cigarettes that are 
imported, the importer (included in the 
definition of manufacturer) usually 
directs distribution of the packages after 
they are imported. Therefore, for 
imported cigarettes, the importer is 
likely best-positioned to submit the 
plan. To further aid in the 
understanding of the cigarette plan 
requirements, FDA intends to issue a 
final guidance document with 
additional information and 
recommendations that may be helpful in 
preparing these plans, which, when 
issued, may be found at https://

www.fda.gov/tobacco-products/rules- 
regulations-and-guidance/guidance. 

5. Section 1141.12—Misbranding of 
Cigarettes 

Under proposed § 1141.12 a cigarette 
would be deemed to be misbranded 
under section 903(a)(1) of the FD&C Act 
if its package does not bear one of the 
required warnings and will be deemed 
to be misbranded under section 
903(a)(7)(A) of the FD&C Act if its 
advertising does not bear one of the 
required warnings in accordance with 
section 4 of the FCLAA and this part. In 
addition, under proposed § 1141.12(b) a 
cigarette advertisement and other 
descriptive printed matter issued or 
caused to be issued by the 
manufacturer, packer, or distributor 
would be deemed to include a brief 
statement of relevant warnings for the 
purposes of section 903(a)(8) of the 
FD&C Act if it bears one of the required 
warnings in accordance with section 4 
of the FCLAA and this part. A cigarette 
distributed or offered for sale in any 
State shall be deemed to be misbranded 
under section 903(a)(8) of the FD&C Act 
unless the manufacturer, packer, or 
distributor includes in all 
advertisements and other descriptive 
printed matter issued or caused to be 
issued by the manufacturer, packer, or 
distributor with respect to the cigarette 
one of the required warnings in 
accordance with section 4 of the FCLAA 
and this part. We received no comment 
regarding proposed § 1141.12, and we 
are finalizing this section without 
change. 

6. Other Comments—Compliance 
(Comment 93) FDA received some 

general comments related to 
enforcement of the rule. These 
comments encourage FDA to ensure 
enforcement of the required warnings 
on packages and advertisements 
particularly in neighborhoods of low 
SES. The comments suggest that 
surveillance and fines may improve 
compliance. Other comments 
recommend that FDA be mindful of 
vendors who, although illegal, might 
sell merchandise such as from their 
backpacks. 

(Response 93) FDA agrees that 
enforcing warning requirements is 
important. FDA conducts routine 
monitoring and surveillance of the 
manufacturing, marketing, sales, 
distribution, labeling, advertising and 
other promotional activities of regulated 
tobacco products for compliance with 
applicable provisions of the FD&C Act. 
FDA has a range of tools to help ensure 
compliance with tobacco product 
regulations. Failure to comply with the 

FCLAA, FD&C Act, or their 
implementing regulations may result in 
FDA initiating action, including, but not 
limited to, warning letters, civil money 
penalties, no-tobacco-sale orders, 
seizures, injunction, or criminal 
prosecution. Additionally, misbranded 
tobacco products offered for import into 
the United States are subject to 
detention and refusal of admission. 

(Comment 94) Another comment also 
suggests that FDA require manufacturers 
to submit inventory information, 
including information on levels of 
inventory and when it is expected to be 
sold, as a means of distinguishing 
cigarette packages sold from existing 
inventory from inventory manufactured 
after the effective date. The comment 
recommends FDA ask for information 
on how to read date codes to help the 
Agency better understand which 
manufacturers may not be complying 
with the rule. 

(Response 94) FDA declines to adopt 
these suggestions as section 201(b) of 
the Tobacco Control Act imposes a 
requirement that, beginning 30 days 
after the effective date of the final rule, 
manufacturers would not be permitted 
to introduce into domestic commerce 
any cigarette packages that do not 
contain the required warnings, 
irrespective of the date of manufacture. 
FDA believes this requirement 
addresses the concern related to 
ensuring compliance with the required 
warnings. 

X. Comments Regarding 
Implementation Issues 

Some comments raise questions 
related to implementing the 
requirements of the final rule. We 
describe and address those comments in 
the following paragraphs. 

(Comment 95) FDA received 
comments objecting to the proposed 
rule as based on a fundamental 
misunderstanding of the processes used 
to print the vast majority of cigarette 
packaging in the United States, which 
one comment states is a gravure process 
using engraved cylinders. These 
comments state the rule would place 
significant and unnecessary burdens on 
industry because the requirement of 
random and equal display and 
distribution is infeasible. 

(Response 95) We disagree that the 
rule is based on a fundamental 
misunderstanding of the processes used 
to print the vast majority of cigarette 
packaging in the United States. We 
respond to this particular concern in 
more detail in the Final Regulatory 
Impact Analysis that is issuing with the 
final rule (Ref. 16), but we note 
generally that (contrary to the 
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comment’s suggestion) FDA’s Labeling 
Cost Model does assume that 95 percent 
of cigarette UPCs will be printed using 
the gravure method. 

In addition, we recognize and 
understand that achieving conformity 
with the narrowest possible reading of 
the random and equal display 
requirement within a 12-month period 
would pose some difficulties, and we 
agree that allowing some level of 
deviation is appropriate particularly 
given the language of the FCLAA, which 
includes the phrase ‘‘as equal a number 
of times as is possible.’’ As we discuss 
in section IX, the cigarette plan for 
packaging should include a discussion 
of how the requirements are to be 
implemented based on the specific 
manufacturing processes and 
distribution procedures to ensure 
random display, in as equal a number of 
times as is possible, in each 12-month 
period on each brand of the product. 
Manufacturers with concerns about 
complying with this requirement for 
their products should promptly reach 
out to FDA to discuss their approach 
and proposal for reasonably achieving 
the random and equal display and 
distribution of the required warnings, in 
as equal a number of times as is 
possible, and any other specific 
concerns or circumstances regarding 
this requirement. We encourage 
manufacturers to submit their cigarette 
plan to FDA as soon as possible so that 
we can discuss these concerns and 
consider proposals with manufacturers 
in a timely manner. Additionally, FDA 
intends to issue a final guidance 
document with additional information 
and recommendations that may be 
helpful in preparing these plans, which, 
when issued, may be found at https:// 
www.fda.gov/tobacco-products/rules- 
regulations-and-guidance/guidance. 

(Comment 96) One comment requests 
‘‘Printer’s Proofs’’ for each required 
warning to facilitate consistent 
reproduction of the color images. The 
comment notes that manufacturers use 
different ink application techniques and 
substrates, which could result in altered 
appearances of the warnings on packs. 

(Response 96) FDA intends to provide 
Printer’s Proofs upon request. Regulated 
entities can request a set of SWOP or 
GRACoL Printer’s Proofs for the 
required warnings (each set will contain 
a total of 22 proofs: The 11 required 
warnings with black text on white 
backgrounds and the 11 required 
warnings with white text on black 
backgrounds). Requests can be 
submitted by email 
(cigarettewarningfiles@fda.hhs.gov), 
phone (1–877–CTP–1373) or regular 
mail (Food and Drug Administration, 

Center for Tobacco Products, Document 
Control Center, Building 71, Room 
G335, ATTN: Office of Health 
Communication and Education, 10903 
New Hampshire Ave., Silver Spring, MD 
20993–0002). 

(Comment 97) One comment 
discusses a challenge with accurately 
reproducing the required warnings on a 
variety of cigarette package shapes and 
sizes. The company asked that FDA 
provide specific direction for 
permissible adjustments to the required 
warnings and that FDA tolerate minor 
variances in how the warnings appear 
on cigarette packaging. 

(Response 97) As discussed in section 
IX.B.3, we are providing the required 
warnings in a variety of sizes and 
formats as incorporated by reference 
materials. In addition, we are providing 
electronic, layered design files in an 
.eps format, which manufacturers may 
use in developing their packaging and 
labeling, as well as technical 
specifications to selecting, using, and 
adapting these files. These documents 
will provide extensive information and 
help manufacturers accurately 
reproduce the required warnings for 
different packages shapes and sizes. 

(Comment 98) One comment requests 
that FDA clarify how manufacturers 
should incorporate the required 
warnings on packs with hinged lids. 
The comment states that the content of 
warnings printed on the hinged lids can 
shift up or down by about 1 mm at the 
point where the lid meets the front of 
the pack due to normal variations in 
production of the packaging. These 
comments recommend that FDA design 
the warnings with all text located either 
above or below the hinged lid, allow for 
minor variations in how the required 
warnings appear on cigarette packs due 
to this manufacturing variability, or 
provide font suitcases and instructions 
for use that allow manufacturers to flow 
text freely within a designated text area 
to ensure that the text is not interrupted. 

(Response 98) To ensure that the 
warning is clear and legible on hinged 
lid packages, FDA is allowing for minor 
variations in how the required warnings 
appear. Manufacturers can separate two 
lines of text within the textual warning 
statement such that the line at the 
location where the lid is to open cuts 
across the background space between 
two lines rather than through a line of 
text. This will help ensure that the 
textual warning statement is not severed 
when the package is opened and is 
clear, conspicuous, and legible in 
accordance with section 4 of the 
FCLAA. We note that product packages 
with hinged lids are widely prevalent in 
countries that already require pictorial 

cigarette warnings and, based on that 
experience, we conclude that this new 
provision should provide companies 
with flexibility for displaying the 
warnings on packages with hinged lids. 

(Comment 99) One comment requests 
that FDA allow manufacturers to 
position warnings below soft pack 
closures. The comment explains that the 
top of a cigarette soft pack is folded 
down and held down by an adhesive 
closure that is applied after the packages 
have been printed. Without any 
accommodation, that closure would 
obstruct a portion of the required 
warnings. The comment notes that in 
FDA’s 2011 rulemaking, the Agency 
permitted manufacturers to ‘‘adapt the 
warnings on ’soft pack’ style packaging 
by moving the warning below the 
closure’’ (76 FR at 36691), but the 
comment asserts that the 0.375 inch 
boundary that FDA previously 
contemplated is too small to ensure 
there is enough adhesive for the package 
to remain closed while accounting for 
standard printing variations. Instead, 
the comment requests that FDA should 
allow the closure to extend up to 0.482 
inches from the top of the edge of the 
package. 

(Response 99) FDA disagrees. As in 
2011, we recognize the technological 
difficulty of incorporating the required 
warnings on ‘‘soft pack’’ style 
packaging. Given the paramount need to 
incorporate the warning without 
obstructing any of the elements of the 
warning (i.e., the image and the textual 
warning statement), a company may 
adapt the warnings on ‘‘soft pack’’ style 
packaging by moving the warning below 
the closure. Because of the importance 
of maintaining the integrity of the 
required warning (e.g., not distorting the 
image or text), an adaptation of 0.375 
inches may be acceptable only when it 
is not technologically feasible to 
incorporate the required warnings on 
‘‘soft pack’’ style packaging without the 
need to adapt the required warning and 
the required warning after the 
adaptation is still accurately reproduced 
(e.g., the required warning is not 
distorted). Anything in excess of 0.375 
inches may begin to distort the required 
warning and likely would not be in 
compliance with the requirements of the 
FCLAA and part 1141. We strongly 
encourage manufacturers to reach out to 
us to discuss these issues. 

Under this approach, companies 
using ‘‘soft pack’’ style packaging could 
move only the upper boundary of the 
display area of the warning so that it 
runs along a line that is parallel to and 
not more than 0.375 inches from the top 
edge of the package. The companies 
may compress the vertical size of the 
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image and then shift it down (so that it 
stays within the top 50 percent of the 
package), but companies who do this 
must ensure that, to the extent the 
required warning must be adapted to fit 
the dimensions of the warning area 
below the closure, the proportions of the 
required warning must be maintained. 
In addition, the closure and the portion 
of the packaging that appears between 
the top edge of the package and the 
upper boundary of the display area of 
the required warning must be either 
solid black or solid white. This will 
allow companies to continue to produce 
‘‘soft pack’’ style packaging with 
closures at the top center of the pack 
without obstructing the required 
warning. However, if we determine that 
it would be technologically feasible to 
incorporate the required warnings on 
‘‘soft pack’’ style packaging without the 
need to adapt the warning in this way, 
we plan to notify the regulated 
companies and the public of this 
conclusion and give regulated 
companies a reasonable amount of time 
to modify their packaging before any 
regulatory action is taken under this 
rule. 

(Comment 100) Some comments 
request clarifications on implementing 
the advertising requirements when the 
advertisement is what they call ‘‘small’’ 
or digital. For example, one comment 
notes that the proposed rule does not 
provide clarification regarding the 
display of warnings in digital 
advertisements. The comment asks that 
FDA evaluate existing digital platforms 
and provide specific direction on how 
to display the required warnings based 
on specific devices and software prior to 
finalizing the final rule. Another 
comment notes challenges related to 
displaying the warnings on small 
advertisements in a way that is not 
illegible or distorted. This comment 
suggests that FDA exempt small 
advertisements from the warning 
requirements or revise the minimum 
font requirements and use an 
appropriate image specifically designed 
for small formats. 

(Response 100) Although FDA 
acknowledges that implementing the 
requirements for certain small 
advertisements and some digital 
advertisements may present specific 
challenges in certain cases, we decline 
to exempt small advertisements. In both 
the case of digital advertisements or 
small advertisements, FDA invites 
manufacturers to raise the specific 
implementation issue they have as part 
of the submission of the plan under 
§ 1141.10(g) to facilitate a solution that 
reflects the requirements and is also 

technically feasible for the manufacturer 
or other responsible entity. 

XI. Effective Dates 
In the proposed rule, FDA proposed 

that the required warnings for packages 
and advertisement become effective 15 
months after the date the final rule 
publishes in the Federal Register, 
consistent with the language of section 
201(b) of the Tobacco Control Act. FDA 
also proposed an effective date for the 
submission of plans under § 1141.10(g) 
of no later than 5 months after the final 
rule publishes in the Federal Register. 
Section 201(b) of the Tobacco Control 
Act provides that, beginning 30 days 
after the effective date, a manufacturer 
must not introduce into domestic 
commerce of the United States any 
product, irrespective of the date of 
manufacture, that is not in conformance 
with section 4 of the FCLAA, as 
amended by the Tobacco Control Act. 
As provided by section 201(b) of the 
Tobacco Control Act, after the 30-day 
period, manufacturers would not be 
permitted to introduce into domestic 
commerce any cigarette packages that 
do not contain the required warnings, 
irrespective of the date of manufacture. 
In the proposed rule, we also requested 
comments regarding ways to 
differentiate cigarette packages sold 
from existing inventory from those that 
were manufactured after the effective 
date. 

We received comments on both of 
these proposed effective dates, as well 
as the 30-day period. Following 
consideration of the comments as 
described below, the final rule 
continues to include an effective date of 
15 months from the date the final rule 
publishes in the Federal Register, as 
required by section 201(b) of the 
Tobacco Control Act. However, after 
further consideration, we are no longer 
including a 5-month effective date for 
the submission of cigarette plans to 
FDA. The FCLAA and § 1141.10(g) 
require manufacturers to submit plans 
for the display and distribution of 
required warnings on cigarettes 
packages and the rotation of required 
warnings on cigarette advertising and to 
obtain FDA approval of their plans 
before products required to bear such 
warnings enter the market. Therefore, 
we strongly encourage entities to submit 
cigarette plans as soon as possible after 
publication of this final rule, and in any 
event within 5 months after the 
publication of this final rule. In 
addition, as directed by section 201(b) 
of the Tobacco Control Act, after the 30- 
day period, manufacturers will not be 
permitted to introduce into domestic 
commerce any cigarette packages that 

do not contain the required warnings, 
irrespective of the date of manufacture. 

(Comment 101) Some comments 
identify a challenge with complying 
with the implementation deadline of 15 
months after publication of the final 
rule. These comments note that once the 
final rule is published it will take time 
to redesign packaging to include the 
new required warnings, submit plans to 
FDA for review, work with printers to 
develop printing processes to print the 
new required warnings in accord with 
their approved plans, and then print 
new packs. These comments request an 
extension of the 15-month deadline, that 
FDA toll (i.e., pause) the deadline 
during the Agency’s review of the 
rotational plans, or both, or that FDA 
use enforcement discretion to allow 
companies greater than 15 months to 
come into compliance. A comment 
suggests FDA is obligated to determine 
the length of time it will take 
manufacturers to engrave cylinders and 
print labels and provide a sufficient 
amount of time to comply with the rule. 
This comment notes that the number of 
cylinders that need to be engraved will 
depend on the number of required 
warnings, which could result in 
thousands of cylinders, that there are 
two main printing companies used by 
the industry, that manufacturers may 
need additional time to redesign their 
labels to use fewer colors, and lastly, 
that manufacturers cannot get a head 
start because of uncertainty around the 
rule surviving constitutional challenge 
or being subject to severability. One 
comment requests that FDA clarify that 
‘‘distributors and retailers can continue 
to distribute and sell for an unlimited 
sell-through period products 
manufactured before the effective date 
and introduced into commerce by the 
manufacturer within 30 days of the 
effective date.’’ This comment asserts 
that small tobacco product 
manufacturers cannot afford the 
hardship of product returns by 
distributors and retailers who may be 
uncertain of their ability to sell products 
that do not bear the required warnings. 

Other comments encourage the 
Agency to maintain the proposed rule’s 
timelines for implementation (e.g., 
submitting cigarette plans no later than 
5 months after publication of the final 
rule and implementing the warnings no 
later than 15 months after publication of 
the final rule) as they are reasonable and 
consistent with the FCLAA, especially 
given the time that has elapsed since the 
issuance of the initial rule in 2011 and 
that the public has been deprived of the 
benefits of the required warnings for 
almost a decade due to FDA’s slow 
response in proposing this rule. These 
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comments note that industry has been 
on notice of the required warnings since 
the enactment of the Tobacco Control 
Act and manufacturers have 
implemented pictorial cigarette 
warnings in more than 100 other 
countries. 

(Response 101) We agree with the 
comments that suggest we maintain the 
proposed 15-month deadline for the 
effective date of the required warnings, 
consistent with the Tobacco Control 
Act. Consistent with the statute, we 
believe it is also important to maintain 
the 30-day period after which products 
may not be introduced into domestic 
commerce by the manufacturer, and we 
disagree that further clarification of this 
is necessary. Although we acknowledge 
that there may be some challenges as 
industry moves to implement these 
requirements, FDA intends to assist 
manufacturers, distributors, and 
retailers, as applicable, with specific 
questions and concerns regarding these 
requirements. Manufacturers with 
concerns about complying with this 
requirement for their products should 
reach out to FDA to discuss their 
approach and proposal for reasonably 
achieving the random and equal display 
and distribution of the required 
warnings, in as equal a number of times 
as is possible, and any other specific 
concerns or circumstances regarding 
compliance with the warning 
requirements. 

Section 201(a) of the Tobacco Control 
Act requires manufacturers to submit 
plans for the display and distribution of 
required warnings on cigarettes 
packages and the rotation of required 
warnings on cigarette advertising, and to 
obtain FDA approval of their plans 
before products required to bear such 
warnings enter the market. Therefore, 
for products that will be on the market 
as of the effective date of the required 
warnings, manufacturers must submit, 
and FDA must approve, their plans 
ahead of the required warnings’ 
effective date. FDA strongly encourages 
entities to submit cigarette plans as soon 
as possible after publication of this final 
rule, and in any event within five 
months after publication of this final 
rule. Doing so will benefit regulated 
industry, based on the comments the 
Agency received regarding the time 
firms may need to work with printers to 
implement the required warnings as 
outlined in their approved plans. Early 
submission will facilitate timely FDA 
review prior to the effective date of the 
required warnings, encourage dialogue 
with entities regarding any 
implementation concerns, and provide 
time to consider proposals by entities in 
a timely manner. Given the initial high 

volume of original submissions FDA 
may receive and based on our 
experience with review of plans for 
required warnings on other tobacco 
products, our best estimate is that it will 
take up to 6 months for the Agency to 
review those original submissions. FDA 
will ensure that its review of cigarette 
plans will be completed no later than 6 
months after receipt of an adequate plan 
from persons who work in good faith 
with FDA to complete its review (e.g., 
persons should work diligently with 
FDA and be responsive by submitting 
any requested information in a timely 
manner). If there is a higher volume of 
submissions received than currently 
expected, for those entities who submit 
an adequate plan within 5 months of 
publication of this final rule and who 
work in good faith with FDA to 
complete its review, FDA intends to 
ensure that entities are not delayed or 
prevented from distributing cigarette 
packages or advertising their products 
due to the Agency’s not having 
approved their plans by the effective 
date of the final rule. In addition, FDA 
intends to issue a final guidance 
document that is intended to assist 
entities with developing their cigarette 
plans, which, when issued, may be 
found at https://www.fda.gov/tobacco- 
products/rules-regulations-and- 
guidance/guidance. 

XII. Severability 
Consistent with section 5 of the 

Tobacco Control Act, FDA intends for 
the various requirements established by 
this rulemaking to be severable. Section 
5 of the Tobacco Control Act states that, 
if any provision of a regulation issued 
under the Tobacco Control Act is held 
to be invalid, the remainder of the 
regulation ‘‘shall not be affected and 
shall continue to be enforced to the 
fullest extent possible.’’ (Section 5 of the 
Tobacco Control Act is codified at 21 
U.S.C. 387 note.) FDA has concluded 
that the individual aspects of this rule 
are workable on their own and should 
go forward in the event that some are 
invalidated. As discussed below, FDA 
has determined that severability both is 
consistent with Congressional intent 
and would best advance the 
Government’s interest in promoting 
greater public understanding of the 
negative health consequences of 
cigarette smoking. 

The rule is sound in its entirety and 
should be upheld in full. However, in a 
circumstance where some but not all of 
the rule’s provisions are invalidated, 
FDA’s intent is for the other provisions 
to go into effect. A key question to 
determining severability is whether the 
remaining portions of a regulation 

‘‘could function sensibly without the 
stricken provision.’’ MD/DC/DE 
Broadcasters Ass’n v. F.C.C., 236 F.3d 
13, 22 (D.C. Cir. 2001). Here, FDA has 
considered each provision 
independently and concluded that the 
individual portions of this rule are 
workable on their own. 

In the event that some portions of the 
rule are stricken, FDA has concluded 
that each other portion of the rule 
would ‘‘function sensibly’’ on its own 
and should go into effect. As the 
proposed rule indicated, if a court were 
to invalidate some of the cigarette health 
warnings (i.e., text-and-image pairings), 
but some of the pairings remained valid, 
FDA intends that the remaining 
required warnings would go into effect. 
As another example, if a court were to 
invalidate some but not all of the images 
within the cigarette health warnings, 
FDA intends that those images would be 
severed and the corresponding textual 
warning statements would go into effect 
without the invalidated images, along 
with the remaining cigarette health 
warnings that pair a textual warning 
statement with an image. As a third 
example, if a court were to invalidate all 
of the images within the cigarette health 
warnings, FDA intends for the 
invalidated images to be severed and all 
the warnings to go into effect with only 
their textual warning statements. 

Among other things, FDA has 
considered the statute’s rotation and 
distribution requirements in reaching its 
conclusion that all portions of the rule 
can function sensibly and should take 
effect if any portions are invalidated. In 
the event that any warnings specified in 
this final rule do not go into effect, the 
requirements for warnings to be 
randomly and equally displayed and 
distributed on packages and quarterly 
rotated in advertisements will be 
applied to the remaining warnings, such 
as remaining text-and-image pairings or 
textual warning statements without 
images. 

FDA’s intent for any invalidated 
portions of the rule to be severed also 
advances Congress’s intent to replace 
the stale 1984 Surgeon General’s 
warnings and to promote greater public 
understanding of the negative health 
consequences of cigarette smoking, 
since the remaining warnings could go 
into effect much earlier than could any 
different warnings implemented by 
other, subsequent means, such as 
further Agency rulemaking. 

Several comments made remarks 
supporting or opposing the severability 
of the rule’s provisions. 

(Comment 102) One comment objects 
to any severing of the rulemaking 
because it asserts that FDA did not 
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justify each permutation presented in 
the proposed rule, and severing the 
rulemaking would deny interested 
parties sufficient notice to participate in 
a meaningful notice and comment 
process. The comment suggests that 
section 5 of the Tobacco Control Act 
does not mandate severing the 
rulemaking in this situation. In 
addition, one comment states that 
because the Tobacco Control Act 
mandates that the textual warning 
statements must be accompanied by 
color graphics, FDA does not have the 
discretion to implement the textual 
warning statements only. This comment 
asserts that FDA is not authorized to 
change the placement of the warnings or 
reduce the statutory 50 percent size 
requirement. Another comment stated 
that implementation of only portions of 
the regulation would not be workable 
from a practical standpoint of rotating, 
distributing, and displaying the required 
warnings on cigarette packages and 
advertisements. 

In contrast, other comments support 
severability, arguing that should any 
portion of the rule be invalidated, 
considering other parts severable and 
workable is consistent with section 5 of 
the Tobacco Control Act and 
Congressional intent. Some comments 
specifically recommend that should a 
court invalidate any portion or block the 
images, the remaining portions should 
go into effect, as they would promote 
greater public understanding of the 
negative health consequences of 
cigarette smoking. Some comments 
suggest that severability is appropriate, 
but FDA should further explain its 
rationale to ensure judicial 
consideration of severability, if 
necessary, to prevent vacation of the 
entire rule should a court find any 
portion objectionable. One comment 
addresses the various scenarios FDA set 
out in the proposed rule with 
suggestions of how FDA should proceed 
in each case. That comment suggests 
that, if a court blocks the images, FDA 
should proceed with implementing the 
textual warning statements and, even if 
the size of the warnings is reduced, FDA 
should prioritize maintaining the 
warning at the top of the pack because 
of the importance of visibility of the 
warning. 

(Response 102) FDA agrees with 
comments asserting that, if a portion of 
this rule is invalidated, severability 
would be appropriate. Case law 
supports that conclusion, including case 
law regarding the severability of 
statutory provisions. The Supreme 
Court in Alaska Airlines, Inc. v. Brock, 
480 U.S. 678 (1987), set forth the test for 
severability of statutory provisions, 

emphasizing that ‘‘a court should refrain 
from invalidating more of the statute 
than is necessary.’’ Id. at 684 (brackets 
omitted). There are two prongs to the 
examination. First, a court should 
evaluate whether ‘‘the Legislature 
would [] have enacted those provisions 
which are within its power, 
independently of that which is not,’’ 
i.e., ‘‘whether the statute will function 
in a manner consistent with the intent 
of Congress’’ if it is stripped of its 
unconstitutional provisions. Id. at 684, 
685. Then, the reviewing court will 
consider whether ‘‘what is left is fully 
operative as a law,’’ or if instead ‘‘the 
balance of the legislation is incapable of 
functioning independently.’’ Id. at 684 
(quotation marks omitted). 

The same test is used to determine 
whether the invalid portion of a statute 
or the invalid portion of a regulation 
may be severed from the rest. See 
United States v. Smith, 945 F.3d 729, 
738 (2d Cir. 2019) (citing decisions 
addressing statutory severability for the 
standard to determine regulatory 
severability). ‘‘Whether the offending 
portion of a regulation is severable 
depends upon the intent of the agency 
and upon whether the remainder of the 
regulation could function sensibly 
without the stricken provision.’’ MD/ 
DC/DE Broadcasters Ass’n v. F.C.C., 236 
F.3d 13, 22 (D.C. Cir. 2001). See also K- 
Mart Corp. v. Cartier, 486 U.S. 281, 294 
(1988) (severing a portion of a Customs 
Service regulation as being in conflict 
with the statute). 

As noted, FDA intends for every 
portion of this rule to be severable and 
has concluded that, if some but not all 
portions of the rule were invalidated, 
remaining portions could and should 
function sensibly on their own. FDA’s 
conclusion is informed by Congress’s 
express intent. FDA agrees with the 
comments that section 5 of the Tobacco 
Control Act, entitled ‘‘Severability,’’ 
expressly signals Congress’s intent for 
regulations issued under the statute to 
be severable and for any remaining 
portion to be legally enforceable should 
any portion be found invalid. Section 5 
provides in relevant part that ‘‘[i]f any 
. . . of the regulations promulgated 
under this division . . . is held to be 
invalid, the remainder . . . shall not be 
affected and shall continue to be 
enforced to the fullest extent possible.’’ 
The inclusion of section 5 in the 
Tobacco Control Act creates a 
presumption that Congress intended for 
any invalid portion of a regulation 
issued under the statute to be severable 
from the remainder. Alaska Airlines, 
480 U.S. at 686 (same, for statutes; 
holding that when Congress explicitly 
provides for severance by including a 

severability clause in a statute, there is 
‘‘a presumption that Congress did not 
intend the validity of the statute in 
question to depend on the validity of 
the constitutionally offensive 
provision’’). Here, taking into 
consideration this statutory provision 
and Congress’s stated goals in requiring 
these warnings, FDA is explicitly stating 
its intent that the portions of this 
regulation be interpreted as severable. 
Therefore, the courts can say without 
any doubt, and all the more strongly 
‘‘without any substantial doubt[,] that 
the agency would have adopted the 
severed portion on its own.’’ Am. 
Petroleum Inst. v. Envtl. Prot. Agency, 
862 F.3d 50, 71 (D.C. Cir. 2017) 
(quotation marks omitted), modified on 
other grounds, 883 F.3d 918 (D.C. Cir. 
2018). 

The second prong of a severability 
analysis is whether the remaining 
portions of a statute or regulation 
remain workable on their own. In this 
case, they do. The different text-and- 
image pairings and the different textual 
warning statements can be and are 
intended to be incorporated into the 
label of a package or an advertisement 
on an individual basis and therefore 
‘‘operate entirely independently of one 
another.’’ Davis Cty. Solid Waste Mgmt. 
v. U.S. E.P.A., 108 F.3d 1454, 1459 (D.C. 
Cir. 1997) (internal citation omitted). 
Because the Agency intends as many of 
the warnings to go forward as possible, 
and because the regulation will function 
even if some of the text-and-image 
pairings or the images are invalidated, 
any provisions of this rule that may be 
invalidated are properly severable. 

With respect to the comment asserting 
that FDA lacks the discretion to 
implement the warning requirements 
with textual warning statements only or 
with other deviations from the statutory 
mandate, FDA notes that the question of 
severability is distinct from that of the 
Congressional directive to issue a 
warning regulation in the first instance. 
The situation that is the subject of this 
‘‘Severability’’ section—i.e., the 
circumstance where a court has 
disagreed with FDA’s conclusions as to 
the legality of some but not all 
provisions of the rule—raises different 
questions from those addressed in the 
comment. Contrary to what the 
comment states, FDA is not asserting, 
and does not need to assert, that it has 
the authority to promulgate a rule under 
section 15 U.S.C. 1333 that deviates 
from the requirements of section 1333. 
Instead, FDA here is asserting, and need 
only assert, that in the event that a court 
invalidates certain provisions of this 
rule but not others, FDA intends the 
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remaining provisions to go into effect on 
their own. 

To the extent that the comment 
questions FDA’s authority to oversee 
implementation of text-only warnings in 
the event of a court decision 
invalidating the images but upholding 
the rest of the rule, FDA disagrees. The 
comment asserts that, because the 
Tobacco Control Act directs FDA to 
issue color graphics to accompany the 
textual warning statements, FDA is 
without authority to implement the 
remaining portions of a rule if a court 
invalidates the color graphics but not 
the textual statements. FDA disagrees 
with any interpretation of the statute 
that would compel this result. Again, 
the question here relates only to 
severability and to what details of the 
regulation are preserved in the case 
where some provisions do not survive. 
The statute provides that FDA ‘‘shall 
issue regulations that require color 
graphics depicting the negative health 
consequences of smoking to accompany 
the label statements specified in 
subsection (a)(1)’’ (section 201(a) of the 
Tobacco Control Act). But this language 
does not dictate that, if some of the text- 
and-image pairings, images, or textual 
warning statements were invalidated by 
a court while other pairings, images, or 
statements were not invalidated, the 
result would be to invalidate all of the 
rule’s requirements. For the reasons 
described above, in the event that some 
provisions of this rule are invalidated, 
the statute compels, FDA intends, and 
courts should recognize as workable the 
preservation of all remaining portions. 

FDA disagrees with comments that 
suggest that stating its intentions for 
severability fails to provide the public 
with adequate notice of the portions of 
the rule that would take effect if any 
others are severed and prevents 
meaningful public comment. The public 
has had the opportunity to comment on 
the entire proposal, as well as each 
required textual warning statement and 
each required text-and-image pairing, 
and thus all portions that may take 
effect if other portions are severed. 

FDA also disagrees with comments 
suggesting that, if, for example, a court 
struck down any or all of the images but 
upheld the textual warning statements, 
the remaining unsevered portions of the 
rule would not be consistent with the 
intent of Congress. While it is clear that 
in section 201 of the Tobacco Control 
Act Congress intended for color 
graphics to accompany textual warning 
statements, and while the affirmative 
proposal of a regulation by FDA under 
section 201 requiring only textual 
warnings would not effectuate that 
specific intent, this analysis does not 

answer the question of severability, i.e., 
of what provisions of a regulation 
should survive in the event that a court 
strikes down some but not all provisions 
of this rulemaking replacing the 
Surgeon General’s warnings with new 
text-and-image pairings. Here, 
Congress’s intent surely supports 
preservation. It was clearly the intent of 
Congress by passing the Tobacco 
Control Act to replace the stale 1984 
Surgeon General’s warnings and to 
increase the size and update the 
placement of new required cigarette 
warnings, as well as to require color 
graphics. In the event that a court 
determines that a rule is valid with 
respect to the new textual warning 
statements but is not valid with respect 
to other aspects, including the color 
graphics, implementation of those other 
aspects would be consistent with 
Congress’s intent to strengthen cigarette 
warnings. 

Likewise, FDA disagrees with 
comments that it would be unworkable 
for warnings containing only textual 
warning statements or only text-and- 
image pairings that were not invalidated 
to take effect. FDA is aware of no 
technical, practical, or other 
impediment to implementation of 
individual provisions of this rule 
without the others. Thus, in the context 
of the question of severability, FDA 
concludes that the implementation of 
warnings containing only textual 
warning statements would be workable 
(i.e., if all of the images are struck 
down), as would the implementation of 
a smaller number of required warnings 
(i.e., if some of the text-and-image 
pairings were found to be invalid and 
were severed, leaving fewer total 
pairings or a mixture of warnings that 
included both text-only and text-and- 
image pairings). FDA notes that 
comments do not provide details about 
why or how the implementation of 
portions of the regulation would not be 
workable. However, if companies have 
specific questions, FDA is ready to work 
with them regarding implementation 
issues. 

XIII. Economic Analysis of Impacts 
We have examined the impacts of the 

final rule under Executive Order (E.O.) 
12866, E.O. 13563, E.O. 13771, the 
Regulatory Flexibility Act (5 U.S.C. 
601–612), and the Unfunded Mandates 
Reform Act of 1995 (Pub. L. 104–4). 
E.O.s 12866 and 13563 direct us to 
assess all costs and benefits of available 
regulatory alternatives and, when 
regulation is necessary, to select 
regulatory approaches that maximize 
net benefits (including potential 
economic, environmental, public health 

and safety, and other advantages; 
distributive impacts; and equity). E.O. 
13771 requires that the costs associated 
with significant new regulations ‘‘shall, 
to the extent permitted by law, be offset 
by the elimination of existing costs 
associated with at least two prior 
regulations.’’ We believe that this final 
rule is an economically significant 
regulatory action as defined by E.O. 
12866. 

The Regulatory Flexibility Act 
requires us to analyze regulatory options 
that would minimize any significant 
impact of a rule on small entities. We 
estimate that for a small manufacturer or 
importer who would be affected by this 
final rule, initial costs could represent 
between 2.3 and 42 percent of their 
annual receipts and recurring costs 
could represent from 0.1 to 2.7 percent 
of their annual receipts. Hence, we find 
that the final rule will have a significant 
economic impact on a substantial 
number of small entities. 

The Unfunded Mandates Reform Act 
of 1995 (section 202(a)) requires us to 
prepare a written statement, which 
includes an assessment of anticipated 
costs and benefits, before proposing 
‘‘any rule that includes any Federal 
mandate that may result in the 
expenditure by State, local, and tribal 
governments, in the aggregate, or by the 
private sector, of $100,000,000 or more 
(adjusted annually for inflation) in any 
one year.’’ The current threshold after 
adjustment for inflation is $154 million, 
using the most current (2018) Implicit 
Price Deflator for the Gross Domestic 
Product. This final rule will result in an 
expenditure in any year that meets or 
exceeds this amount. 

This final rule requires that one of 11 
new cigarette health warnings, each 
comprising a textual warning statement 
paired with an accompanying color 
graphic, in the form of a photorealistic 
image, appear on cigarette packages and 
in cigarette advertisements. The final 
rule further requires that, for cigarette 
packages, the required warnings be 
randomly displayed in each 12-month 
period, in as equal a number of times as 
is possible on each brand of the product 
and be randomly distributed throughout 
the United States in accordance with a 
plan approved by FDA. The final rule 
also requires that, for cigarette 
advertisements, the required warnings 
must be rotated quarterly in alternating 
sequence in advertisements for each 
brand of cigarettes in accordance with a 
plan approved by FDA. 

Pictorial cigarette health warnings 
promote greater public understanding 
about the negative health consequences 
of smoking as they increase the 
noticeability of the warning’s message, 
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increase knowledge and learning about 
the negative health consequences of 
smoking, and benefit diverse 
populations that have disparities in 
knowledge about the negative health 
consequences of smoking. We do not 
predict the size of these benefits at this 
time. We discuss the informational 
effects qualitatively. 

The costs of this final rule consist of 
initial and recurring labeling costs 
associated with changing cigarette labels 
to accommodate the new cigarette 
health warnings, design and operation 
costs associated with the random and 
equal display and distribution of the 
required warnings for cigarette packages 
and quarterly rotations of the required 

warnings for cigarette advertisements, 
advertising-related costs, and costs 
associated with government 
administration and enforcement of the 
rule. Using a 20-year time horizon, we 
estimate that the present value of the 
costs of this final rule ranges from $1.5 
billion to $1.7 billion, with a mean 
estimate of $1.6 billion, using a three 
percent discount rate, and ranges from 
$1.1 billion to $1.3 billion, with a mean 
estimate of $1.2 billion, using a seven 
percent discount rate (2018$). 
Annualized costs, which are presented 
below in Table 1, range from $100 
million per year to $114 million per 
year, with a mean estimate of $107 

million per year, using a three percent 
discount rate, and range from $107 
million per year to $122 million per 
year, with a mean estimate of $114 
million per year, using a seven percent 
discount rate (2018$). 

Because it is not possible to compare 
benefits and costs directly when the 
benefits are not quantified, we employ 
a break-even approach. If the 
information provided by the cigarette 
health warning on each cigarette 
package were valued at about $0.01 (for 
every pack sold annually nationwide), 
then the benefits that would be 
generated by the final rule would equal 
or exceed the estimated annual costs. 

TABLE 1—SUMMARY OF THE INFORMATIONAL EFFECTS AND COSTS OF THE FINAL RULE 
[In millions of 2018$] 

Category Primary 
estimate 

Low 
estimate 

High 
estimate 

Units 

Notes Year 
dollars 

Discount 
rate 
(%) 

Period 
covered 
(years) 

Informational Effects ........................... Pictorial cigarette health warnings promote greater public understanding about the negative health 
consequences of smoking as they increase the noticeability of the warning’s message, increase 
knowledge and learning of the negative health consequences of smoking, and help reduce disparities in 
knowledge about the negative health consequences of smoking across diverse populations. If the 
information provided by the cigarette health warning on each cigarette package was valued at about 
$0.01 (for every pack sold annually nationwide), then the benefits that would be generated by the final 
rule would equal or exceed the estimated annual costs. 

Costs: 
Annualized Monetized $millions/ 

year.
$114.4 
106.7 

$106.6 
100.0 

$122.2 
113.5 

2018 
2018 

7 
3 

20 
20 

Effective date of 15 months from date 
of publication of final rule. 

In line with E.O. 13771, in Table 2 we 
estimate present and annualized values 
of costs and cost savings over an infinite 
time horizon. With a seven percent 

discount rate, discounted relative to 
year 2016, the estimated annualized net 
costs equal $73 million in 2016 dollars 
over an infinite horizon. Based on these 

costs, this final rule is considered a 
regulatory action under E.O. 13771. 

TABLE 2—E.O. 13771 SUMMARY TABLE 
[In millions of 2016$, over an infinite time horizon] 

Item 
Primary 
estimate 

(7%) 

Present Value of Costs .............................................................................................................................................................................. $1,046.0 
Present Value of Cost Savings ................................................................................................................................................................. 0.0 
Present Value of Net Costs ....................................................................................................................................................................... 1,046.0 
Annualized Costs ....................................................................................................................................................................................... 73.2 
Annualized Cost Savings ........................................................................................................................................................................... 0.0 
Annualized Net Costs ................................................................................................................................................................................ 73.2 

Note: Effective date is 15 months from date of publication of final rule. 

We have developed a comprehensive 
Economic Analysis of Impacts that 
assesses the impacts of the final rule. 
The full analysis of economic impacts is 
available in the docket for this final rule 
(Ref. 16) and at https://www.fda.gov/ 
AboutFDA/ReportsManualsForms/ 
Reports/EconomicAnalyses/default.htm. 

XIV. Analysis of Environmental Impact 

We have determined under 21 CFR 
25.30(k) that this action is of a type that 
does not individually or cumulatively 
have a significant effect on the human 
environment. Additionally, the action is 
not anticipated to pose serious harm to 
the environment and to adversely affect 
a species or the critical habitat of a 

species as stipulated under 21 CFR 
25.21(b). Therefore, neither an 
environmental assessment nor an 
environmental impact statement is 
required. 

XV. Paperwork Reduction Act of 1995 

The final rule contains information 
collection requirements that are subject 
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to review by OMB under the Paperwork 
Reduction Act of 1995 (44 U.S.C. 3501– 
3521) (PRA). The title, description, and 
respondent description of the 
information collection provisions are 
shown in the following paragraphs with 
an estimate of the annual reporting and 
recordkeeping burden. Included in the 
estimate is the time for reviewing 
instructions, searching existing data 
sources, gathering and maintaining the 
data needed, and completing and 
reviewing each collection of 
information. 

Title: Required Warnings for Cigarette 
Packages and Advertisements. 

Description: The requirement for 
submission of plans for cigarette 
packages and advertisements, and the 
specific marketing requirements relating 
to the random and equal display and 
distribution of required warnings on 
cigarette packaging and quarterly 
rotation of required warnings in 
alternating sequence in cigarette 
product advertising, appear in 
§ 1141.10(g). A record of the FDA- 
approved plan must also be established 
and maintained. 

Description of Respondents: The 
respondents to this collection of 
information are manufacturers, 
distributors, and certain retailers of 
cigarettes who will be required to 
submit plans for cigarette packages and 
advertisements to FDA. 

As required by section 3506(c)(2)(B) 
of the PRA, FDA provided an 
opportunity for public comment on the 
information collection requirements of 
the proposed rule that published in the 
Federal Register of August 16, 2019 (84 
FR 42754). No PRA-related comments 
were received. 

FDA requests that each cigarette plan 
cover both packaging and advertising as 
applicable. The tobacco product 
manufacturer, distributor, or retailer 
should demonstrate how they plan to 
achieve the random display in each 12- 
month period, in as equal a number of 
times as is possible on each brand of the 
product, and random distribution in all 
areas of the United States of the 
required warnings on packages and the 
quarterly rotation in advertisements. 
Required warnings for cigarettes must 
be randomly displayed, in as equal a 
number of times as is possible, and 
randomly distributed on packages, and 
rotated quarterly in advertisements, in 
accordance with an FDA-approved plan. 

FDA strongly encourages entities to 
submit their cigarette plans as soon as 
possible after publication of this final 
rule, and in any event within 5 months 
after publication of this final rule. 

Packages and advertisements of 
cigarettes are required to bear the 
required warnings beginning 15 months 
after the date of publication of the final 
rule. FDA intends to request an 
amendment to a plan under review if 
FDA needs clarification of information 
in the plan or other additional 
information to determine whether it 
could approve the plan. Any such 
amendments would likely increase the 
overall review time. 

After FDA approval of an initial plan, 
a supplement to the approved plan 
should be submitted to FDA and 
approved before making changes to the 
random and equal display or 
distribution of required warnings on 
packages or the quarterly rotation of 
required warnings in advertisements. 
For a new brand, a new plan or a 
supplement to an FDA-approved plan is 
required to be submitted and approved 
before distributing packages and 
advertisements for that new brand. 

However, in lieu of a supplement to 
an FDA-approved plan for a new brand, 
manufacturers may reference in their 
initial plan all brands in their product 
listing(s) under section 905(i) of the 
FD&C Act and incorporate any new 
brands into their approved plan, so long 
as no other changes are made to the 
plan. For retailer-generated advertising, 
retailers may list ‘‘all brands’’ in their 
plan, which would cover future brands, 
so long as the plan provides for the 
same schedule for quarterly rotation of 
the required warnings for all brands. 

FDA allows electronic submissions, 
via FDA’s Electronic Submissions 
Gateway, and written submissions. FDA 
strongly encourages electronic 
submission to facilitate efficiency and 
timeliness of submission and 
processing. 

For each brand of cigarettes, the plan 
for packaging should explain how: Each 
of the required warnings will be 
randomly displayed during each 12- 
month period on each brand; each of the 
required warnings will be displayed in 
as equal a number of times as possible 
on each brand of the product; and 
product packages will be randomly and 
equally distributed in all areas of the 
United States in which the product is 
marketed. FDA expects that a plan for 
random and equal display and 
distribution of required warnings on 
packages will ordinarily be based on the 
date of manufacture or shipment of the 
product. For each cigarette brand, the 
plan for advertising should explain how 
the required warnings will be rotated 
quarterly in advertisements and how the 
quarterly rotations will occur in 

alternating sequence. Among other 
things, the plan should specify the 
initial rotation timeframe on which 
quarterly rotation is based and, if the 
rotation timeframe varies for different 
types/forms of advertising, specify the 
different quarterly timeframes 
associated with the different types/ 
forms of advertising, and describe the 
quarterly schedule for rotating each of 
the required warnings for each cigarette 
brand. FDA would not consider a plan 
that merely restated the regulatory 
requirements to be sufficiently detailed 
to enable FDA to approve the plan. 

FDA’s review of a plan would only be 
for determining compliance with the 
regulatory criteria for approval of a plan, 
as set forth in § 1141.10(g)(1) and (2). 
FDA requests that plans submitted for 
review include representative samples 
of packages and advertisements with 
each of the required warnings. Such 
samples would place the plan in context 
and, therefore, facilitate FDA’s review of 
the plan, not a review of the content of 
the package labels and advertisements. 
Approval of a plan does not represent a 
determination by FDA that any package 
or advertisement complies with any of 
the other requirements regarding the 
placement, font type, size, and color of 
the warnings found in section 4 of the 
FCLAA and part 1141, or any other 
requirements under the FD&C Act and 
its implementing regulations. 

FDA intends to communicate the 
approval of a plan with a letter to the 
submitter. After FDA approval of an 
initial plan, a supplement to the 
approved plan would need to be 
submitted to FDA for review and 
approved before making changes to the 
display or distribution of required 
warnings on packages or the rotation of 
required warnings in advertisements. 
For a new brand, a new plan or a 
supplement to an approved plan would 
need to be submitted and approved 
before displaying or distributing 
packages and advertisements for that 
new brand. 

However, in lieu of a supplement to 
an approved plan for a new brand, 
manufacturers may reference in their 
initial plan ‘‘all brands’’ in their product 
listing(s) under section 905(i) of the 
FD&C Act and incorporate any new 
brands into their approved plan, so long 
as no other changes are made to the 
plan. For retailer-generated advertising, 
retailers may list ‘‘all brands’’ in their 
plan, which would cover future brands, 
so long as the plan provides for the 
same schedule for quarterly rotation of 
the required warnings for all brands. 
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TABLE 3—ESTIMATED ONE-TIME REPORTING BURDEN 1 

Type of plan Number of 
respondents 

Number of 
responses per 

respondent 

Total annual 
responses 

Average 
burden per 
response 

Total hours 

Initial Plans ........................................................................... 59 1 59 150 8,850 
Supplements ........................................................................ 30 1 30 75 2,250 

Total .............................................................................. ........................ ........................ ........................ ........................ 11,100 

1 There are no capital costs or operating and maintenance costs associated with this collection of information. 

The burden estimates are based on 
FDA’s experience with information 
collections for other tobacco product 
plans (i.e., OMB control numbers 0910– 
0671 (smokeless tobacco products) and 
0910–0768 (cigars)) and 2017 Treasury 
Alcohol and Tobacco Tax and Trade 
Bureau (TTB) data. 

As discussed in the Final Regulatory 
Impact Analysis (see section XIII; Ref. 
16), based on 2017 TTB data, FDA 
estimates 59 entities will be affected by 
the rule. We estimate these 59 entities 
will submit a one-time initial plan, and 
it will take an average of 150 hours per 
respondent to prepare and submit a plan 

for packaging and advertising for a total 
of 8,850 hours. We estimate that about 
half of respondents will submit a 
supplement. If a supplement to an 
approved plan is submitted, FDA 
estimates it will take half the time per 
response. We estimate receiving 30 
supplements at 75 hours per response 
for a total of 2,250 hours. FDA estimates 
that the total hours for submitting initial 
plans and supplements will be 11,100. 

Section 1141.10(g)(4) would establish 
that each tobacco product manufacturer 
required to randomly and equally 
display and distribute required 
warnings on packaging or quarterly 

rotate required warnings in 
advertisements in accordance with an 
FDA-approved plan under section 4 of 
the FCLAA and this part must maintain 
a copy of the FDA-approved plan 
(approved under § 1141.10(g)(3)). This 
copy (or record) of such FDA-approved 
plan must be available for inspection 
and copying by officers or employees of 
FDA. This subsection would require 
that the record(s) be retained while in 
effect and for a period of not less than 
4 years from the date of FDA’s approval 
of the plan. 

TABLE 4—ESTIMATED ANNUAL RECORDKEEPING BURDEN 1 

Plan records Number of 
recordkeepers 

Number of records 
per recordkeeper 

Total annual 
records 

Average burden 
per recordkeeping Total hours 

Records .................................................. 59 1.5 89 3 267 

Total ................................................ .............................. .............................. .............................. .............................. 267 

1 There are no capital costs or operating and maintenance costs associated with this collection of information. 

FDA estimates that 59 recordkeepers 
will keep a total of about 89 records at 
3 hours per record for a total of 267 
hours. As stated previously, these 
estimates are based on FDA’s experience 
with information collections for other 
tobacco product plans (i.e., OMB control 
numbers 0910–0671 and 0910–0768). 
Based on our estimates for the 
submission of initial plans and 
supplements (that all respondents will 
submit initial plans and about half of 
respondents will submit supplements), 
we estimate that each recordkeeper will 
keep an average of 1.5 records. 

FDA estimates that the total burden 
for this information collection is 11,367 
hours (11,100 reporting hours + 267 
recordkeeping hours). 

FDA believes that the required 
warnings for cigarette packages and 
cigarette advertisements in § 1141.10 are 
not subject to review by OMB under the 
PRA because they do not constitute a 
‘‘collection of information’’ under that 
statute (44 U.S.C. 3501–3521). Rather, 
these labeling statements are a ‘‘public 
disclosure’’ of information originally 
supplied by the Federal Government to 

the recipient for the purpose of 
‘‘disclosure to the public’’ (5 CFR 
1320.3(c)(2)). 

The information collection provisions 
in the final rule have been submitted to 
OMB for review as required by section 
3507(d) of the PRA. 

Before the effective date of the final 
rule, FDA will publish a notice in the 
Federal Register announcing OMB’s 
decision to approve, modify, or 
disapprove the information collection 
provisions in the final rule. An Agency 
may not conduct or sponsor, and a 
person is not required to respond to, a 
collection of information unless it 
displays a currently valid OMB control 
number. 

XVI. Federalism 

We have analyzed the final rule in 
accordance with the principles set forth 
in E.O. 13132. We have determined that 
the rule does not contain policies that 
have substantial direct effects on the 
States, on the relationship between the 
National Government and the States, or 
on the distribution of power and 
responsibilities among the various 

levels of government. Accordingly, we 
conclude that the rule does not contain 
policies that have federalism 
implications as defined in the E.O. and, 
consequently, a federalism summary 
impact statement is not required. 

XVII. Consultation and Coordination 
With Indian Tribal Governments 

We have analyzed this rule in 
accordance with the principles set forth 
in Executive Order 13175. We have 
determined that the rule does not 
contain policies that have substantial 
direct effects on one or more Indian 
Tribes, on the relationship between the 
Federal Government and Indian Tribes, 
or on the distribution of power and 
responsibilities between the Federal 
Government and Indian Tribes. 
Accordingly, we conclude that the rule 
does not contain policies that have 
tribal implications as defined in the 
Executive Order and, consequently, a 
tribal summary impact statement is not 
required. We received two comments 
related to tribal consultation and we 
respond to those comments in the 
following paragraphs. 
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(Comment 103) One comment objects 
to the rulemaking as a product of a court 
order rather than of deliberatively 
reasoned decision making, suggesting 
that due to the expedited schedule and 
lack of meaningful tribal consultation, 
the effectiveness of the rule in 
promoting public health and its 
disproportionate effect on tribal 
communities has not been fully 
considered. The comment notes that, 
because the tribe relies in part on 
tobacco revenues to fund basic 
governmental services, the rule 
threatens to have an outsized effect on 
tribal manufacturers and requests that 
meaningful tribal consultation occur 
prior to finalizing the rule to discuss the 
impact and cost incurred by tribal 
governments. 

(Response 103) FDA agrees that 
collaboration and consultation with 
federally recognized tribal governments, 
per the FDA Tribal Consultation Policy 
and E.O. 13175, is important. FDA 
engages with tribal stakeholders, 
including tribal government leaders, 
tribal health leaders, and public health 
professionals, about the implementation 
and enforcement of the Tobacco Control 
Act and related regulations by various 
methods (e.g., ‘‘Dear Tribal Leader’’ 
letters, All Tribes’ Calls, formal and 
informal consultations as well as face- 
to-face meetings). We also encourage 
tribes to stay informed about 
developments related to tobacco 
products through our website (https://
www.fda.gov/TobaccoProducts). 

We disagree that the tribal 
consultation for the proposed rule was 
inadequate. There were several 
opportunities for tribes to engage with 
FDA about the proposed rule, including 
the impact and costs of the proposed 
rule on tribal manufacturers, which was 
considered as part of the Preliminary 
Regulatory Impact Analysis (https://
www.fda.gov/AboutFDA/Reports
ManualsForms/Reports/ 
EconomicAnalyses/default.htm). In a 
‘‘Dear Tribal Leader’’ letter dated 
August 15, 2019, FDA initiated 
consultation with federally recognized 
Indian tribes on the proposed rule and 
invited tribes to participate in an All 
Tribes’ Call on September 19, 2019. The 
purpose of the call was to provide an 
overview of the proposed rule, answer 
questions, and hear tribal comments on 
the proposed rule. We provided contact 
information in the letter and during the 
call to help ensure that there was a 
mechanism to address any further 
questions. We also encouraged tribes to 
submit written comments on the 
proposed rule and supporting 
documents such as the Preliminary 
Regulatory Impact Analysis. 

(Comment 104) One comment 
supports the rule as a means to increase 
understanding of the negative health 
consequences of smoking and 
encourages FDA to ensure that these 
efforts reach American Indian/Alaska 
Native populations, which have the 
highest rates of cigarette smoking (Ref. 
26) but lack understanding of the scope 
of the negative health consequences of 
smoking. The comment suggests that 
FDA partner with Urban Indian Health 
organizations to achieve the goals of this 
and any future goals, not as a substitute 
for tribal consultation but as a means to 
reach a target population. 

(Response 104) We agree that the rule 
will promote greater public 
understanding of the negative health 
consequences of smoking. We note that 
in addition to this important 
rulemaking, FDA is developing other 
outreach with American Indian/Alaska 
Native partners. 
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List of Subjects in 21 CFR Part 1141 
Advertising, Incorporation by 

reference, Labeling, Packaging and 
containers, Tobacco, Smoking. 
■ Therefore, under the Federal Cigarette 
Labeling and Advertising Act, the 
Federal Food, Drug, and Cosmetic Act, 
and under authority delegated to the 
Commissioner of Food and Drugs, 21 
CFR part 1141 is revised to read as 
follows: 

PART 1141—REQUIRED WARNINGS 
FOR CIGARETTE PACKAGES AND 
ADVERTISEMENTS 

Subpart A—General Provisions 
Sec. 
1141.1 Scope. 
1141.3 Definitions. 
1141.5 Incorporation by reference. 

Subpart B—Required Warnings for 
Cigarette Packages and Advertisements 
1141.10 Required warnings. 
1141.12 Misbranding of cigarettes. 

Authority: 15 U.S.C. 1333; 21 U.S.C. 371, 
374, 387c, 387e, 387i; Secs. 201 and 202, 
Pub. L. 111–31, 123 Stat. 1776. 

Subpart A—General Provisions 

§ 1141.1 Scope. 
(a) This part sets forth the 

requirements for the display of required 
warnings on cigarette packages and in 
advertisements for cigarettes. 

(b) The requirements of this part do 
not apply to manufacturers or 
distributors of cigarettes that do not 
manufacture, package, or import 
cigarettes for sale or distribution within 
the United States. 

(c) A cigarette retailer will not be in 
violation of § 1141.10 for packaging that: 

(1) Contains a warning; 
(2) Is supplied to the retailer by a 

license- or permit-holding tobacco 
product manufacturer, or distributor; 
and 

(3) Is not altered by the retailer in a 
way that is material to the requirements 
of section 4 of the Federal Cigarette 
Labeling and Advertising Act (15 U.S.C. 
1333) or this part. 

(d) Section 1141.10(d) applies to a 
cigarette retailer only if that retailer is 
responsible for or directs the warnings 
required under § 1141.10 for 
advertising. However, this paragraph (d) 
does not relieve a retailer of liability if 
the retailer displays, in a location open 
to the public, an advertisement that 
does not contain a warning or has been 
altered by the retailer in a way that is 
material to the requirements of section 
4 of the Federal Cigarette Labeling and 
Advertising Act or this part. 

§ 1141.3 Definitions. 
For purposes of this part: 
Cigarette means— 
(1) Any roll of tobacco wrapped in 

paper or in any substance not 
containing tobacco; and 

(2) Any roll of tobacco wrapped in 
any substance containing tobacco 
which, because of its appearance, the 
type of tobacco used in the filler, or its 
packaging and labeling, is likely to be 
offered to, or purchased by, consumers 
as a cigarette described in paragraph (1) 
of this definition. 

Commerce means: 
(1) Commerce between any State, the 

District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, or Johnston Island and any place 
outside thereof; 

(2) Commerce between points in any 
State, the District of Columbia, the 
Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, or Johnston Island, but through 
any place outside thereof; or 

(3) Commerce wholly within the 
District of Columbia, Guam, the Virgin 
Islands, American Samoa, Wake Island, 
Midway Island, Kingman Reef, or 
Johnston Island. 

Distributor means any person who 
furthers the distribution of cigarettes, 
whether domestic or imported, at any 
point from the original place of 
manufacture to the person who sells or 
distributes the product to individuals 
for personal consumption. Common 
carriers are not considered distributors 
for the purposes of this part. 

Front panel and rear panel mean the 
two largest sides or surfaces of the 
package. 

Manufacturer means any person, 
including any repacker or relabeler, who 
manufactures, fabricates, assembles, 
processes, or labels a finished cigarette 
product; or imports any cigarette that is 
intended for sale or distribution to 
consumers in the United States. 

Package or packaging means a pack, 
box, carton, or container of any kind in 
which cigarettes are offered for sale, 
sold, or otherwise distributed to 
consumers. 

Person means an individual, 
partnership, corporation, or any other 
business or legal entity. 

Retailer means any person who sells 
cigarettes to individuals for personal 
consumption, or who operates a facility 
where vending machines or self-service 
displays of cigarettes are permitted. 

United States, when used in a 
geographical sense, includes the several 
States, the District of Columbia, the 

Commonwealth of Puerto Rico, Guam, 
the Virgin Islands, American Samoa, 
Wake Island, Midway Islands, Kingman 
Reef, and Johnston Island. The term 
‘‘State’’ includes any political division 
of any State. 

§ 1141.5 Incorporation by reference. 
(a) Certain material is incorporated by 

reference into this part with the 
approval of the Director of the Federal 
Register under 5 U.S.C. 552(a) and 1 
CFR part 51. All approved material is 
available for inspection at U.S. Food 
and Drug Administration, Division of 
Dockets Management, 5630 Fishers 
Lane, Rm. 1061, Rockville, MD 20852, 
and is available from the source listed 
in paragraph (b) of this section. It is also 
available for inspection at the National 
Archives and Records Administration 
(NARA). For information on the 
availability of this material at NARA, 
email fedreg.legal@nara.gov or go to 
www.archives.gov/federal-register/cfr/ 
ibr-locations.html. 

(b) Center for Tobacco Products, U.S. 
Food and Drug Administration, 10903 
New Hampshire Ave., Silver Spring, MD 
20993; 1–888–463–6332. You may also 
obtain the material at https://
www.fda.gov/cigarette-warning-files. 

(1) ‘‘Required Cigarette Health 
Warnings, 2020’’, IBR approved for 
§ 1141.10. 

(2) [Reserved] 

Subpart B—Required Warnings for 
Cigarette Packages and 
Advertisements 

§ 1141.10 Required warnings. 
(a) Required warnings. A required 

warning must include the following: 
(1) One of the following textual 

warning label statements: 
(i) WARNING: Tobacco smoke can 

harm your children. 
(ii) WARNING: Tobacco smoke causes 

fatal lung disease in nonsmokers. 
(iii) WARNING: Smoking causes type 

2 diabetes, which raises blood sugar. 
(iv) WARNING: Smoking reduces 

blood flow to the limbs, which can 
require amputation. 

(v) WARNING: Smoking causes 
cataracts, which can lead to blindness. 

(vi) WARNING: Smoking causes 
bladder cancer, which can lead to 
bloody urine. 

(vii) WARNING: Smoking reduces 
blood flow, which can cause erectile 
dysfunction. 

(viii) WARNING: Smoking causes 
head and neck cancer. 

(ix) WARNING: Smoking can cause 
heart disease and strokes by clogging 
arteries. 

(x) WARNING: Smoking during 
pregnancy stunts fetal growth. 
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(xi) WARNING: Smoking causes 
COPD, a lung disease that can be fatal. 

(2) A color graphic to accompany the 
textual warning label statement. 

(b) Accurately reproduced. Each 
required warning, comprising a 
combination of a textual warning label 
statement and its accompanying color 
graphic, must be accurately reproduced 
as shown in the materials contained in 
‘‘Required Cigarette Health Warnings, 
2020,’’ which is incorporated by 
reference at § 1141.5. 

(c) Packages. It is unlawful for any 
person to manufacture, package, sell, 
offer to sell, distribute, or import for sale 
or distribution within the United States 
any cigarettes unless the package of 
which bears a required warning in 
accordance with section 4 of the Federal 
Cigarette Labeling and Advertising Act 
and this part. 

(1) The required warning must appear 
directly on the package and must be 
clearly visible underneath any 
cellophane or other clear wrapping. 

(2) The required warning must 
comprise at least the top 50 percent of 
the front and rear panels; provided, 
however, that on cigarette cartons, the 
required warning must be located on the 
left side of the front and rear panels of 
the carton and must comprise at least 
the left 50 percent of these panels. 

(3) The required warning must be 
positioned such that the text of the 
required warning and the other 
information on that panel of the package 
have the same orientation. 

(d) Advertisements. It is unlawful for 
any manufacturer, distributor, or retailer 
of cigarettes to advertise or cause to be 
advertised within the United States any 
cigarette unless each advertisement 
bears a required warning in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. 

(1) For print advertisements and other 
advertisements with a visual component 
(including, for example, advertisements 
on signs, retail displays, internet web 
pages, digital platforms, mobile 
applications, and email 
correspondence), the required warning 
must appear directly on the 
advertisement. 

(2) The required warning must 
comprise at least 20 percent of the area 
of the advertisement in a conspicuous 
and prominent format and location at 
the top of each advertisement within the 
trim area, if any. 

(3) The text in each required warning 
must be in the English language, except 
as follows: 

(i) In the case of an advertisement that 
appears in a non-English medium, the 
text in the required warning must 

appear in the predominant language of 
the medium whether or not the 
advertisement is in English; and 

(ii) In the case of an advertisement 
that appears in an English language 
medium but that is not in English, the 
text in the required warning must 
appear in the same language as that 
principally used in the advertisement. 

(4) For English-language and Spanish- 
language warnings, each required 
warning must be accurately reproduced 
as shown in the materials contained in 
‘‘Required Cigarette Health Warnings, 
2020,’’ which is incorporated by 
reference at § 1141.5. 

(5) For non-English-language 
warnings, other than Spanish-language 
warnings, each required warning must 
be accurately reproduced as shown in 
the materials contained in ‘‘Required 
Cigarette Health Warnings, 2020,’’ 
which is incorporated by reference at 
§ 1141.5, including the substitution and 
insertion of a true and accurate 
translation of the textual warning label 
statement in place of the English 
language version. The inserted textual 
warning label statement must comply 
with the requirements of section 4 of the 
Federal Cigarette Labeling and 
Advertising Act, including area and 
other formatting requirements, and this 
part. 

(e) Irremovable or permanent 
warnings. The required warnings must 
be indelibly printed on or permanently 
affixed to the package or advertisement. 
These warnings, for example, must not 
be printed or placed on a label affixed 
to a clear outer wrapper that is likely to 
be removed to access the product within 
the package. 

(f) Sale or distribution. No person may 
manufacture, package, sell, offer for 
sale, distribute, or import for sale or 
distribution within the United States 
cigarettes whose packages or 
advertisements are not in compliance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part, except as provided by § 1141.1(c) 
and (d). 

(g) Marketing requirements—(1) 
Random display. The required warnings 
for packages specified in paragraph (a) 
of this section must be randomly 
displayed in each 12-month period, in 
as equal a number of times as is possible 
on each brand of the product and be 
randomly distributed in all areas of the 
United States in which the product is 
marketed in accordance with a plan 
submitted by the tobacco product 
manufacturer, distributor, or retailer to, 
and approved by, the Food and Drug 
Administration. 

(2) Rotation. The required warnings 
for advertisements specified in 

paragraph (a) of this section must be 
rotated quarterly in alternating sequence 
in advertisements for each brand of 
cigarettes in accordance with a plan 
submitted by the tobacco product 
manufacturer, distributer, retailer to, 
and approved by, the Food and Drug 
Administration. 

(3) Review. The Food and Drug 
Administration will review each plan 
submitted under this section and 
approve it if the plan: 

(i) Will provide for the equal 
distribution and display on packaging 
and the rotation required in advertising 
under this subsection; and 

(ii) Assures that all of the labels 
required under this section will be 
displayed by the tobacco product 
manufacturer, distributor, or retailer at 
the same time. 

(4) Record retention. Each tobacco 
product manufacturer required to 
randomly and equally display and 
distribute warnings on packaging or 
rotate warnings in advertisements in 
accordance with an FDA-approved plan 
under section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part must maintain a copy of such FDA- 
approved plan and make it available for 
inspection and copying by officers or 
employees duly designated by the 
Secretary of Health and Human 
Services. The FDA-approved plan must 
be retained while in effect and for a 
period of not less than 4 years from the 
date it was last in effect. 

§ 1141.12 Misbranding of cigarettes. 
(a) A cigarette will be deemed to be 

misbranded under section 903(a)(1) of 
the Federal Food, Drug, and Cosmetic 
Act if its package does not bear one of 
the required warnings in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. A cigarette will be deemed to be 
misbranded under section 903(a)(7)(A) 
of the Federal Food, Drug, and Cosmetic 
Act if its advertising does not bear one 
of the required warnings in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. 

(b) A cigarette advertisement and 
other descriptive printed matter issued 
or caused to be issued by the 
manufacturer, packer, or distributor will 
be deemed to include a brief statement 
of relevant warnings for the purposes of 
section 903(a)(8) of the Federal Food, 
Drug, and Cosmetic Act if it bears one 
of the required warnings in accordance 
with section 4 of the Federal Cigarette 
Labeling and Advertising Act and this 
part. A cigarette distributed or offered 
for sale in any State shall be deemed to 
be misbranded under section 903(a)(8) 
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of the Federal Food, Drug, and Cosmetic 
Act unless the manufacturer, packer, or 
distributor includes in all 
advertisements and other descriptive 
printed matter issued or caused to be 
issued by the manufacturer, packer, or 
distributor with respect to the cigarette 
one of the required warnings in 
accordance with section 4 of the Federal 
Cigarette Labeling and Advertising Act 
and this part. 

Dated: March 10, 2020. 
Stephen M. Hahn, 
Commissioner of Food and Drugs. 
[FR Doc. 2020–05223 Filed 3–17–20; 8:45 am] 

BILLING CODE 4164–01–P 

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Food and Drug Administration 

21 CFR Part 1141 

[Docket No. FDA–2020–D–0988] 

Required Warnings for Cigarette 
Packages and Advertisements: Small 
Entity Compliance Guide; Guidance for 
Industry; Availability 

AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Notification of availability. 

SUMMARY: The Food and Drug 
Administration (FDA or we) is 
announcing the availability of a final 
guidance for industry entitled 
‘‘Required Warnings for Cigarette 
Packages and Advertisements: Small 
Entity Compliance Guide.’’ This 
guidance is intended to help small 
businesses understand and comply with 
FDA’s document entitled ‘‘Tobacco 
Products: Required Warnings for 
Cigarette Packages and 
Advertisements,’’ which establishes 
new required cigarette health warnings 
for cigarette packages and 
advertisements. 

DATES: March 18, 2020. 
ADDRESSES: You may submit either 
electronic or written comments on 
Agency guidances at any time as 
follows: 

Electronic Submissions 

Submit electronic comments in the 
following way: 

• Federal eRulemaking Portal: 
https://www.regulations.gov. Follow the 
instructions for submitting comments. 
Comments submitted electronically, 
including attachments, to https://
www.regulations.gov will be posted to 
the docket unchanged. Because your 
comment will be made public, you are 

solely responsible for ensuring that your 
comment does not include any 
confidential information that you or a 
third party may not wish to be posted, 
such as medical information, your or 
anyone else’s Social Security number, or 
confidential business information, such 
as a manufacturing process. Please note 
that if you include your name, contact 
information, or other information that 
identifies you in the body of your 
comments, that information will be 
posted on https://www.regulations.gov. 

• If you want to submit a comment 
with confidential information that you 
do not wish to be made available to the 
public, submit the comment as a 
written/paper submission and in the 
manner detailed (see ‘‘Written/Paper 
Submissions’’ and ‘‘Instructions’’). 

Written/Paper Submissions 
Submit written/paper submissions as 

follows: 
• Mail/Hand Delivery/Courier (for 

written/paper submissions): Dockets 
Management Staff (HFA–305), Food and 
Drug Administration, 5630 Fishers 
Lane, Rm. 1061, Rockville, MD 20852. 

• For written/paper comments 
submitted to the Dockets Management 
Staff, FDA will post your comment, as 
well as any attachments, except for 
information submitted, marked and 
identified, as confidential, if submitted 
as detailed in ‘‘Instructions.’’ 

Instructions: All submissions received 
must include the Docket No. FDA– 
2020–D–0988 for ‘‘Required Warnings 
for Cigarette Packages and 
Advertisements: Small Entity 
Compliance Guide.’’ Received 
comments will be placed in the docket 
and, except for those submitted as 
‘‘Confidential Submissions,’’ publicly 
viewable at https://www.regulations.gov 
or at the Dockets Management Staff 
between 9 a.m. and 4 p.m., Monday 
through Friday. 

• Confidential Submissions—To 
submit a comment with confidential 
information that you do not wish to be 
made publicly available, submit your 
comments only as a written/paper 
submission. You should submit two 
copies total. One copy will include the 
information you claim to be confidential 
with a heading or cover note that states 
‘‘THIS DOCUMENT CONTAINS 
CONFIDENTIAL INFORMATION.’’ The 
Agency will review this copy, including 
the claimed confidential information, in 
its consideration of comments. The 
second copy, which will have the 
claimed confidential information 
redacted/blacked out, will be available 
for public viewing and posted on 
https://www.regulations.gov. Submit 
both copies to the Dockets Management 

Staff. If you do not wish your name and 
contact information to be made publicly 
available, you can provide this 
information on the cover sheet and not 
in the body of your comments and you 
must identify this information as 
‘‘confidential.’’ Any information marked 
as ‘‘confidential’’ will not be disclosed 
except in accordance with 21 CFR 10.20 
and other applicable disclosure law. For 
more information about FDA’s posting 
of comments to public dockets, see 80 
FR 56469, September 18, 2015, or access 
the information at: https://
www.govinfo.gov/content/pkg/FR-2015- 
09-18/pdf/2015-23389.pdf. 

Docket: For access to the docket to 
read background documents or the 
electronic and written/paper comments 
received, go to https://
www.regulations.gov and insert the 
docket number, found in brackets in the 
heading of this document, into the 
‘‘Search’’ box and follow the prompts 
and/or go to the Dockets Management 
Staff, 5630 Fishers Lane, Rm. 1061, 
Rockville, MD 20852. 

You may submit comments on any 
guidance at any time (see 21 CFR 
10.115(g)(5)). 

Submit written requests for single 
copies of the guidance to the Center for 
Tobacco Products, Food and Drug 
Administration, Document Control 
Center, 10903 New Hampshire Ave., 
Bldg. 71, Rm. G335, Silver Spring, MD 
20993–0002. Send one self-addressed 
adhesive label to assist that office in 
processing your request or include a Fax 
number to which the guidance 
document may be sent. See the 
SUPPLEMENTARY INFORMATION section for 
information on electronic access to the 
guidance. 
FOR FURTHER INFORMATION CONTACT: 
Lauren Belcher or Annette Marthaler, 
Center for Tobacco Products, Food and 
Drug Administration, Document Control 
Center, 10903 New Hampshire Ave., 
Bldg. 71, Rm. G335, Silver Spring, MD 
20993–0002, 1–877–287–1373, email: 
CTPRegulations@fda.hhs.gov. 
SUPPLEMENTARY INFORMATION: 

I. Background 

We are announcing the availability of 
a guidance for industry entitled 
‘‘Required Warnings for Cigarette 
Packages and Advertisements: Small 
Entity Compliance Guide.’’ FDA is 
issuing this guidance to help small 
businesses understand and comply with 
the final rule, codified at 21 CFR part 
1141, entitled ‘‘Tobacco Products: 
Required Warnings for Cigarette 
Packages and Advertisements’’, that 
establishes new required cigarette 
health warnings for cigarette packages 
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I. INTRODUCTION 

Versar, Inc. (Versar), an independent Food and Drug Administration (FDA) contractor, 
coordinated an external letter peer review of the External Peer Review (Letter) of quantitative 
consumer research on cigarette health warnings required by the Family Smoking Prevention and 
Tobacco Control Act. The peer review was conducted for FDA’s Center for Tobacco Products. 

To fulfill its statutory obligation under Section 201 of the Tobacco Control Act (TCA) (Pub. L. 
111-31), FDA has developed, refined, and tested new Cigarette Health Warnings (CHW) that 
depict the negative health consequences of cigarette smoking. Pursuant to Section 202(b) of the 
TCA, the Secretary may adjust the text of the label requirements if doing so would “promote 
greater public understanding of the risks associated with the use of tobacco products.” As part of 
the CHW development process, FDA developed new textual warning statements that were tested 
in a quantitative consumer research study. Based on the results of that study, FDA selected 
warning statements that were then paired with concordant photorealistic images that depicted the 
negative health consequences of cigarette smoking to form cigarette health warnings; those 
warnings were tested in a second study. 

Peer Reviewers: 

Joseph N. Cappella, Ph.D. 
University of Pennsylvania, Annenberg School for Communication 

Jennifer C. Morgan, Ph.D. 
University of Pennsylvania, Tobacco Center of Regulatory Science 

John P. Pierce, Ph.D. 
University of California, San Diego 

Kurt M. Ribisl, Ph.D. 
University of North Carolina, Gillings School of Global Public Health 

William G. Shadel, Ph.D. 
RAND Corporation 

James F. Thrasher, Ph.D. 
University of South Carolina, Arnold School of Public Health 
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II. CHARGE TO REVIEWERS 

FDA has completed two quantitative consumer research studies, one (Study 1) testing textual 
warning statements concerning the negative health consequences of cigarette smoking and the 
second (Study 2) testing combinations of textual warning statements paired with concordant 
photorealistic images depicting the negative health consequences of cigarette smoking (i.e., 
cigarette health warnings). The purposes of the studies were (1) to assess whether new FDA-
developed textual warning statements increased understanding of the negative health 
consequences of cigarette smoking relative to the warning statements provided in the Tobacco 
Control Act (Study 1); and (2) to assess whether FDA-developed cigarette health warnings 
increased understanding of the negative health consequences of cigarette smoking relative to the  
Surgeon General’s warnings currently used on cigarette packs and advertisements (Study 2). The 
peer review should provide input on clarity of the documents describing those studies and the 
soundness of the design and analysis of the studies including: (a) the clarity of the description of 
the study designs, analyses, and results as presented in the documents; (b) the scientific 
soundness of the methodology used; (c) the quality of the analysis/data; and (d) whether the 
conclusions reached are supported.  

Charge Questions (to be answered separately for each study/document) 
Please provide written responses to the following questions: 

Clarity of the documentation of the studies 
1. Is the document logical and clear? 
2. Does the executive summary accurately reflect the content of the overall document? 
3. Is sufficient information provided about the study design, stimuli, sample, methods, 

analysis, and results? 

Scientific soundness of the methodology used 
4. Is the methodology used appropriate to address the study’s purpose? 
5. Are the stimuli used appropriate given the study’s purpose? 
6. Are the outcomes measured appropriate given the study’s purpose? 
7. Are the study participants included appropriate given the study’s purpose? 

Quality of the analysis/data 
8. Is the analytic approach appropriate given the design and purpose of the study? 
9. Are results presented consistent with the analytic approach? 
10. Are there any concerns with the results presented? 

Study conclusions 
11. Are potential limitations of the study appropriately identified? 
12. Are the conclusions drawn from the study well supported by the data presented? 
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III. INDIVIDUAL REVIEWER COMMENTS 
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I.   Reviewer #1 
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External Letter Peer Review of Quantitative Consumer Research on Cigarette Health 
Warnings Required by the Family Smoking Prevention and Tobacco Control Act 

Reviewer #1 

Quantitative Consumer Research on Cigarette Health Warnings: Study 1 

I. GENERAL IMPRESSIONS 

Overall, this represents high quality statistical design to address key questions about a revised set 
of warning labels compared to the set of nine that were outlined in the TCA.  The statistical 
detail presented is of outstanding quality and thoroughly documented.  However, the lack of an 
appropriate theoretical framework to the document means that it is not clear how the nature of 
the different outcomes being addressed relate to each other. 

The report outlines the purpose of the study as the identification of whether the proposed revised 
warning labels will likely lead to higher levels of public understandings of the risks associated 
with tobacco use than is achieved with the TCA warnings.  The report notes that there are two 
questions needed to meet this goal: do the revised statements lead to new knowledge (question 
A-1) and do they lead to new learning (question A-2).  Quite appropriately, these two questions 
are primary aims.  However, the reader needs a theoretical framework to understand the rationale 
for including the other two primary aims and the four secondary aims. Indeed, is the overall 
purpose just to increase the public understanding or is it to increase the public understanding in a 
way that will motivate more behavior change (reduced uptake and increased quitting)? 

Indeed, from the executive summary, there is no indication that there are eight outcomes being 
investigated in this study, let alone how each might relate to the purpose of the study.  The case 
for including outcome #3 (thinking about the risks) might be expected to be that receiving new 
knowledge that relates to new learning should be most important when these two translate into 
cognitions on risks. 

It is particularly important that the reader understands the importance of inducing a change in 
health beliefs.  Indeed, health beliefs did not change with different textual warnings in Study 1 
but were responsive to graphic warnings in Study 2.  This is a critical finding from these two 
studies as it shows how graphic warnings have an added effect to text warnings.  Indeed, this 
indicates that the two studies should be presented as a single report.  This could be accompanied 
by a combined methodology report as an appendix.  Currently, there is a lot of replication in the 
methodology reports.     

Without an appropriate theoretical framework and expanded study purpose, this study should be 
limited to addressing only three of the study outcomes.  The remaining outcomes take up 
considerable space in the report (with appropriate analyses and results), but not even addressed 
in the executive summary.  This reviewer does not think that the report should be limited to the 
three obvious outcomes from the current specification of the purpose of the study.  Rather the 
outcomes as outlined are appropriate to the real issues at stake.  It is the study purpose that needs 
some expanding as suggested above.  In comments on the second report, a suggested theoretical 
framework is outlined that contains each of the eight aims investigated in the two studies. 
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II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

The document is written in clear English and for the most part the presentation is logical and 
concise.  The problem is that it is not clear why there are eight different aims addressed in 
this study.  It is well into the document before the reader learns that there are eight aims and, 
for many of them, the relevance to the study purpose is far from clear. It needs a theoretical 
framework from which the relevance of each aim is presented. 

2. Does the executive summary accurately reflect the content of the overall document? 

Similar to the above statement, the executive summary does present how the findings of the 
study relate to the purpose of the study.  This is written in clear and understandable English.  
However, this means that the numerous additional aims that are addressed in this study are 
not mentioned at all.  The authors can’t have it both ways.  Either make the case for including 
the additional aims or delete the analyses relating to them from the report. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

This reader was very impressed with the presentation of the overall study design, the choice 
of sample and experimental methods used for this study.  As above, the problem was the 
additional aims that were not well justified and, indeed, the study did not have the power to 
address all of  them.  This puts at least one of these aims into the ‘exploratory aim’ category.  
While it may meet some internal needs of the FDA to obtain this information at the same 
time as conducting this study, it is not clear why the final aim should be included in this 
report. 

4. Is the methodology used appropriate to address the study’s purpose? 

The study is well designed and is appropriate to address the study’s purpose. 

5. Are the stimuli used appropriate given the study’s purpose? 

The experimental design is excellent and allows the assessment of the study aims related to 
the study purpose.  The rationale for presentation of study stimuli is well presented. 

6. Are the outcomes measured appropriate given the study’s purpose? 

No.  Only a subset of the aims are appropriate for the study’s purpose, as it is currently 
framed.  This reviewer suggests that the wording of the study purpose be qualified so that the 
new understandings relate to a potential change in smoking behavior.  The study lacks a 
theoretical framework section that demonstrates why each of the outcomes measured is 
relevant to the study’s purpose. 

7. Are the study participants included appropriate given the study’s purpose? 
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Yes, the choice of the study population and efforts taken to recruit them are appropriate.  
This is not a representative sample of the population, but it doesn’t need to be.  The goal is to 
test how a diverse population respond to study messages and the allocation between study 
groups is unbiased. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

This reviewer was impressed with the study analytic approach which was dictated by a very 
good experimental design. 

9. Are results presented consistent with the analytic approach? 

Yes, the results to all the study aims are thoughtfully and clearly presented. 

10. Are there any concerns with the results presented? 

Yes, some of the aims appear to be unrelated to the study’s purpose as currently written.  The 
report tries to make the case for this as it presents the results.  However, the danger is that 
this looks a little like post-hoc rationalization.  There was no theoretical framework section 
outlining the relevance of each of these additional measures, so the reader has no knowledge 
of whether the hypothesis for each aim is met or not.  Nor what a negative finding might 
mean to the overall purpose of the study.  Indeed, it is not until the second study that the 
point of some of the aims becomes clear (some change with graphic warning labels but not 
with text warning labels).  A combined theoretical framework is very much needed for these 
studies. 

11. Are potential limitations of the study appropriately identified? 

Yes, the limitations section in this report is appropriate. 

12. Are the conclusions drawn from the study well supported by the data presented? 

Yes, the conclusions outlined in the executive summary are well supported by the analyses and 
clearly relate to the study’s purpose as it is currently stated.  However, there is a lack of 
consideration of the meaning of the additional aims that are not directly related to the current 
(limited) specification of the study purpose.  See issues above on the need for a detailed 
theoretical framework for the study. 

III. Specific Observations on Experimental Study on Warning Statements for Cigarette 
Graphic Health Warnings: Study 1 Report 

None provided. 
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Quantitative Consumer Research on Cigarette Health Warnings: Study 2 

I. GENERAL IMPRESSIONS 

There is a lot of overlap in the methods section for Study 2 with that of Study 1.  I suggest that 
there be a re-positioning of these two studies so that you can combine the two methodology 
sections into a single presentation. 

The two studies could also be combined as they are somewhat hierarchical.  The first study 
investigates the response to new and improved text messages.  The second study investigates 
how graphic warning labels can enhance the response to these text messages.  A very important 
conclusion from these two studies is that text messaging alone does not achieve changes in 
health beliefs, but, when combined with graphic imaging,  health beliefs are influenced.  It is not 
possible to do this when the material is presented as two separate, and apparently independent, 
studies.  

This report needs a much better section on the theory of health communications that incorporates 
why changing health beliefs is important and a step above the communication-persuasion 
achieved with the text only communication.  I suggest a version of McGuire’s communication-
persuasion matrix that incorporates emotive processing in the behavior change model.  The linear 
nature of this model is too simplistic, however, there is a hierarchy that is important. 

For this application, exposure is controlled by the excellent experimental design that enables 
identification of associations with the different processes of communication-persuasion.  First of 
all, the participant needs to identify that the message has new information and that it is 
understandable.  When this new, understandable information is considered factual, it can lead to 
new cognitions (thinking about risks).  However, it is important to behavior change that this new 
knowledge leads to a modification of health beliefs that are retrievable at the time of 
performance of the addictive behavior.  When the exposure generates an emotive response 
associated with the risks of use, then it is likely that there will be greater change in health beliefs. 
The goal of putting graphic warning labels on cigarette packaging is that the image will continue 
to generate an emotive response which will be a cue to retrieve these health beliefs every time 
the person reaches for a cigarette. 

Both studies address how messages can assist people to make changes to their behavior and I 
would incorporate them into two sections of the same report. 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

To this reviewer the weakness in the report is the lack of an explicit theory that addresses 
why the different measures are undertaken and what each construct is expected to achieve in 
terms of the final outcome.  Is this behavior change, or is it just the first step towards this – 
the identification of new knowledge? 
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2. Does the executive summary accurately reflect the content of the overall document? 

The executive summary presents the findings clearly, however, it lacks the theoretical model 
that will help the reader understand the importance of the findings to the overall goal.  Is it 
just new knowledge or new knowledge that will assist the smoker in the behavior change 
process?  This reviewer thinks that the second study is built on the first study and that they 
should be presented as one.  The second study shows how graphic images lead to more 
advanced processing than text only messages that results in a change in health beliefs.  Thus, 
these warnings will be more associated with increased probability of behavior change.  At the 
present, there is no attempt to address why graphic warning labels are a step-above the 
textual warnings, although the findings can directly address this. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

The study design is enlightened and allows for a rigorous testing of the multiple applications 
of warning labels.  The stimuli are well chosen.  The sample is an appropriate size. 
Allocation to the respective groups is by a minimization method first introduced in the 
biostatistical literature in the 1970s and when grouped with quotas for key sampling units 
ensures that there is comparability across study groups with appropriate representation of the 
key population components.  This allows this research to be undertaken using the online 
panels.  The downside is that it is not a randomization procedure, however, the assumptions 
of the statistical testing are robust enough that this procedure does not introduce significant 
bias.  The analyses are appropriate and the results meaningful. 

4. Is the methodology used appropriate to address the study’s purpose? 

Yes.  The methodology demonstrates careful consideration of the design principles adapted 
for use with online panels.  The only thing that is lacking is a justification for the choice of 
the two-week follow-up.  This is an easy addition as this time-point is a trade-off between the 
need to go beyond short-term memory recall while keeping the timing close-enough to 
minimize loss to follow-up. 

5. Are the stimuli used appropriate given the study’s purpose? 

Yes.  Each graphic image was appropriately matched with a text message used in the first 
study.  In the instances in which there was not an appropriate match, the investigators used 
random assignment.  This is an optimal approach. 

6. Are the outcomes measured appropriate given the study’s purpose? 

The problem with the outcome measures is that there is no presentation of a theory on why 
they are important.  Of particular concern is the relevance of health beliefs.  This is the key 
difference between the text only vs. graphic warning labels.  See above. 
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7. Are the study participants included appropriate given the study’s purpose? 

Yes.  This study population represents a good trade off.  While it is not a representative 
sample of the population, it is diverse and easily recruitable.  As the study uses an unbiased 
allocation procedure across study groups, the study participants are appropriate to address the 
research questions.  

8. Is the analytic approach appropriate given the design and purpose of the study? 

Yes.  The analytic approach is very well considered if you assume the theoretical framework 
for the study.  However, this theoretical framework is not presented appropriately and needs 
further explication.  However, this can be done in a way that fits with the analytic approach 
and allows each of the study hypotheses to be addressed. 

9. Are results presented consistent with the analytic approach? 

Yes. 

10. Are there any concerns with the results presented? 

My only concern is the need for an appropriate theoretical framework to justify the analytic 
approach and to allow the reader to put the results in context.  To me, the results from this 
study, when taken with the results of Study 1, allow a conclusion that graphic text messages 
are much better than text only messages as they can lead to a modification of health beliefs 
which is a step further along in the behavior change process.  Thus, the graphic warning 
labels are much more likely to lead to quitting than the text-only messages. I suggest that the 
two studies be considered in the same report so that such a conclusion can be drawn.  I would 
put the combined methodology into an appendix to such a report. 

11. Are potential limitations of the study appropriately identified? 

The section on limitations is appropriate. 

12. Are the conclusions drawn from the study well supported by the data presented? 

Yes, the conclusions presented follow from the analyses and results.  However, they do not 
go far enough.  From both of these studies, the authors are able to address why graphic 
warning labels should be preferred to text-only warning labels.  This is very important to the 
consideration of policies on warning labels and the question should be addressed. 

III. Specific Observations on Experimental Study of Cigarette Warnings: Study 2 Report 

None provided. 

10 

Case 6:20-cv-00176   Document 1-10   Filed 04/03/20   Page 13 of 117 PageID #:  992



Final Report: Cigarette Health Warnings Peer Review 

II.   Reviewer #2 

11 

Case 6:20-cv-00176   Document 1-10   Filed 04/03/20   Page 14 of 117 PageID #:  993



Final Report: Cigarette Health Warnings Peer Review 

External Letter Peer Review of Quantitative Consumer Research on Cigarette Health 
Warnings Required by the Family Smoking Prevention and Tobacco Control Act 

Reviewer #2 

Quantitative Consumer Research on Cigarette Health Warnings: Study 1 

I. GENERAL IMPRESSIONS 

My primary comments are indicated below, but a few stand out: (1) The need for some 
overarching conceptual framework to bring coherence to the outcomes assessed and 
interpretation of results; (2) stronger justification for the measures used, including information 
on the validity of measures, especially novel ones; (3) consideration of prior research to 
determine meaningful effect sizes and power; (4) stronger justification for the phase 2 belief 
assessment; (5) stronger justification for the analytic approaches and inclusion of sensitivity 
analyses to evaluate the consistency of results under different specifications (e.g., approach to 
randomly selecting comparative TCA warning). 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Yes.  However, to make it even clearer, I recommend that the authors integrate a figure to 
illustrate the protocol steps, including when stimuli were shown and the timing of specific 
measures. 

I recommend eliminating redundancy between the methodology report and the results report, 
which includes a LOT of the same information. 

2. Does the executive summary accurately reflect the content of the overall document? 

Clarify that the stimuli are just text (i.e., no imagery/pictures).  Otherwise, it is a bit 
confusing since the title of the report indicates “graphic” warnings. 

Add a justification for the three primary outcomes selected, including an indication of the 
constructs that they are supposed to measure.  I would also mention the “secondary” 
outcomes since they are generally important constructs for evaluating message effects in a 
brief experiment like this (see comments in the outcome section for concerns about 
designating some measures as secondary without any theoretical or empirical justification). 

For phase 2, clarify this statement so that the reader understands what it means without going 
to the methods section:  “Participants assigned to the treatment conditions viewed one of 
several different combinations of 9 revised warning statements.” 

Not clear what this means:  “After viewing the 9 warning statements, all participants 
answered questions about their beliefs about the link between smoking and each of the health 
consequences presented in the warning statements.”  Did everyone answer the same 
questions, some of which included health effects that were on the warnings that they 
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evaluated and some of which were not?  Or did people just evaluate outcomes that were on 
the warnings they evaluated.  What was done has implications for the analysis and its 
interpretation (see below). 

For phase 2, did the control group get the same health belief questions asked as in phase 1? 
Clarify. 

Include descriptive information for the 4 of 15 revised statements that were higher than the 
standard warnings on thinking about risks given its importance in predicting cessation. 

Clarify what is being compared in the health beliefs summary at the end of the results 
section. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

The information provided is mostly sufficient.  I would add the following material to enhance 
the clarity of the information presented: 

• Integrate a figure to illustrate the protocol steps, including when stimuli were shown 
and when specific measures were used. 

• Include a figure with the actual stimuli as shown to participants. 
• Provide more information on how revised warning statements were selected 
• Include more information about measurement (see comments in the next section) 

4. Is the methodology used appropriate to address the study’s purpose? 

In section 2.1, experimental design: The rationale for the approach used for the treatment 
conditions should be spelled out, as it is not clear. In particular, justify showing only one 
revised statement and eight of the original warning statements. 

Provide a justification for evaluating beliefs in two separate moments with different 
measurement approaches. 

In the methods section or the limitations, the authors could do a better job of citing literature 
indicating the consistency of results from online studies of warning responses and those that 
use either physical packs in brief experiments or that compare responses to warnings in 
online studies with those smokers have after policies are rolled out (e.g., (1) Hammond D, 
Thrasher JF, Reid JL, Driezen P, Boudreau C, Arillo-Santillán E.  Perceived effectiveness of 
pictorial health warnings among Mexican youth and adults:  A population-level intervention 
with potential to reduce tobacco-related inequities.  Cancer Causes and Control.  23 (Supp1): 
57-67. 2012; (2) Huang L, Thrasher JF, Reid J, Hammond D. Predictive and external validity 
of a pre-market study to determine the most effective pictorial health warning label content 
for cigarette packages. Nicotine & Tobacco Research.  18(5):1376-1381. 2016; (3) Thrasher 
JF, Carpenter M, Andrews JO, Gray KM, Alberg AJ, Navarro A, Friedman DB, Cummings 
KM.  Cigarette warning label policy alternatives and smoking-related health disparities. 
American Journal of Preventive Medicine.  43(6):590–600.  2012; (4) Hammond D, Reid JL, 
Driezen P, Boudreau C. Pictorial health warnings on cigarette packs in the United States: an 
experimental evaluation of the proposed FDA warnings.  Nicotine Tob Res. 2013 
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Jan;15(1):93-102). 

Power calculations that adjust for false discovery rates (Benjamini & Hochberg, 1995) are 
important given the great number of comparisons made.  However, the authors would ideally 
provide citations and empirical justification for the anticipated effect size (difference of 0.5 
and standard deviation of 1) given the substantial body of research in this area.  Otherwise, it 
is hard to determine if the study is over or underpowered.  This information will also be 
useful when considering the unanticipated equal allocation of sample to treatment and control 
groups, especially given the significantly lower power found for the equal allocation scenario 
relative to the optimized allocation with a larger control group.  The authors may be able to 
address this concern by using the literature to show the effect size, including meta-analyses. 

5. Are the stimuli used appropriate given the study’s purpose? 

Yes.  The stimuli seem pretty standard for online studies of warnings; however, it would be 
clearer if the report showed example stimuli to illustrate what the stimuli looked like to 
participants (which they do not currently do).  

Topics for the new warnings generally capture outcomes about which there is likely to be 
lower awareness in the general population.  How these topics were selected should be 
clarified, as there is no information about this issue in the report. 

6. Are the outcomes measured appropriate given the study’s purpose? 

The conceptual model(s) that orients this study is underdetermined and never clearly defined.  
At the end of a single sentence, the authors cite a bunch of studies to support their 
measurement strategy.  The report would be stronger if it provided citations separately for 
each measure used and an indication of how the construct it measures fits within a 
framework for message effects and/or the conceptualization of “understanding” (given the 
FDA mandate to increase public understanding).  The primary outcomes of “new 
information” and “self-reported learning” have some face validity as potential indicators of 
understanding as knowledge accumulation.  Still, the report would ideally cite studies with 
more convincing validity for these indicators.  The other primary outcome, “thinking about 
risks,” has substantial predictive validity and relevant studies should be cited (e.g., many 
studies of adult smokers have shown that this response to warnings is associated with 
downstream cessation attempts).  Some researchers consider this measure as indicative of 
message engagement or elaboration, which is a more standard term in communication 
research. 

The authors should provide some justification for selecting some indicators as primary and 
others as “secondary,” ideally based on the conceptual model that orients the study.  For 
example, “informativeness” and “factuality” appear to overlap with the conceptualization of 
understanding.  Why are they secondary?  Why is credibility not primary, especially given 
that the messages are mostly about less well-known smoking-related outcomes?  Decisions to 
treat these as secondary appears even more arbitrary after reading Study 2, where all 
measures are treated equally (i.e., no distinctions are made between primary and secondary 
measures). 
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Phase 1 health belief questions use 5-point Likert type response options, which, in my 
opinion, does not really “fit” with the idea of a belief.  In section 4.3, the report states: 
“Conceptually, the response categories for a Likert response scale represent an underlying 
belief continuum”.  The report would ideally provide some justification for this approach to 
measuring beliefs (as opposed to attitudes, frequencies or other constructs for which a 
continuum makes sense conceptually and is more standard). 

The authors should include citations for each specific measure, as most are not standard (e.g., 
learning, new knowledge, informativeness, factuality). 

For phase 1, it is not clear to me if all participants answered the same belief questions or, as 
was implied in the executive summary, that this list included only the beliefs associated with 
the warnings that they evaluated. If the latter, it is not clear how alphas were calculated (due 
to incomplete data).  If the former, provide an explanation for why overall beliefs were 
evaluated. 

Better justify how asking health beliefs in phase 2 ads meaningful information. 

Phase 2 health belief questions appears to be a series of 22 questions with check boxes.  
Better justify the creation of summative measures across all knowledge outcomes if we are 
interested in determining sensitivity to content that is included in warnings to which they are 
exposed.  

The belief questions may be more about memory and test taking skills than “understanding”.   
The authors should consider this as a potential limitation, especially since they show the 
stimuli multiple times and evaluate beliefs at two distinct moments. 

7. Are the study participants included appropriate given the study’s purpose? 

Yes:  The focus on adolescents who smoke and are susceptible to smoke is standard for this 
kind of study, as is the inclusion of established adult smokers.  However, it is not clear why 
ever-smokers who are susceptible were excluded (and only never smokers susceptible were 
included).  Quotas for young adult smokers and older adult smokers is also appropriate given 
differential effects of warnings found for these populations and concerns about trying to 
influence young adults before they become too addicted.   

8. Is the analytic approach appropriate given the design and purpose of the study? 

See above comments on measurement of outcomes that are relevant to analyses. 

The authors could create quasi-control groups with the treatment groups that are not shown a 
revised warning with the health outcome of interest.  This would increase power for phase 1 
measures, which would be particularly beneficial for evaluating statistical significance within 
the 3 key subgroups. 

As mentioned above, the authors would ideally provide citations and empirical justification 
for the anticipated effect size given the substantial body of research in this area.  Contrasts 
like the one that I mention in the prior comment would allow for greater power. 
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Table 4-2 shows alpha for a number of different subscales of beliefs.  It is unusual to use 
alpha for assessing the internal consistency for two questions.  The methods literature with 
which I am familiar indicates the need for a minimum of three questions for alpha to be 
meaningful. 

Throughout the section on hypothesis statements (starting at 4-11), the hypotheses are 
presented as directional (e.g., “…treatment condition > …control condition”), but the 
statistical tests are indicated to be “two-sided”.  Either make the hypotheses NOT EQUAL or 
change the language around the statistical tests to indicate “one-sided”. 

4-13 is where the analysis approach that involves randomly selecting a TCA statement to 
serve as the control for the revised statements without clear parallel content.  This results in 
random selection of all responses to just one TCA statement for each comparison.  Given the 
very limited pool of TCA statements, this approach to random selection risks integrating a 
systematic bias around consumer responses to the particular statement that is selected.  For 
example, the TCA statement on “addiction” addresses a concept that is notoriously difficult 
to communicate and is often evaluated as less effective than well-known disease outcomes.  
Nevertheless, it was randomly selected as the comparison for the statement about “macular 
degeneration”.  A more robust comparison would involve a random selection from all TSA 
statements or even the grand mean of responses to all TSA statements, which would help iron 
out systematic idiosyncrasies around the specific topic that is randomly selected from a pool 
of only 9 possible TSA statements.  This could be done when comparing treatment and 
control, as well as within person comparisons. 

4.3.3, Phase 1, part 2:  Hypotheses and Analyses - The hypothesis phrase “average or level 
health belief score” is not clear, particularly the meaning of the term “level”. 

The analyses that involve evaluating whether the score was significantly higher than “not at 
all” (or 0 on a 0 to 7 scale) for learning, believability, and informativeness is unorthodox and 
should be better justified. I do not see this analysis as adding anything meaningful to what is 
already done with means and linear regression. 

Given the study design, provide a clearer justification for creating and evaluating a 
summative measure of smoking-related health consequences, as well as an overall health 
consequences measure.  This justification should speak to issues around how we would 
expect beliefs to be higher for participants who are exposed to warning statements that 
address that specific belief (compared to participants who are not exposed to statements with 
that content).  The summative measures used seem to reflect a broad conceptualization of 
risk perception (that goes beyond the content of the warnings) and should be justified.  The 
more specific domains around secondhand smoke and pregnancy consequences do a better 
job of mapping onto specific warning content and therefore do not raise this issue. 

Appendix A indicates that a “control” belief was evaluated for each of the three domains of 
health consequences.  To control for social desirability and acquiescence biases, it would be 
standard to include this as an adjustment variable in analyses that involve these beliefs.  Was 
that done? 

[The Prior comments are from the methods report.  Unless otherwise indicated, what follows 
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is on the results report, although issues I raise above are pertinent to the background and 
methods sections of the results.] 

9. Are results presented consistent with the analytic approach? 

Yes, the results are presented in a way that is consistent with the analytic approach. 

Tables use a p<0.05 for unadjusted results.  This is consistent with a one-tailed test, not a 
two-tailed test.  As I mention my comment about the analytic approach, the wording of the 
hypothesis is directional but stating that two-tailed tests were used suggests non-directional 
hypotheses. 

3.6 Phase 2 results - The description mentions respondents who “saw only revised 
statements,” but even these saw TCA statements in phase 1.  After reading the results, I am 
still not clear how phase 2 results add anything meaningful.  This should be clarified. 

10. Are there any concerns with the results presented? 

I am not clear why results are shown for tests that are not adjusted for multiple testing. The 
inclusion of these more problematic assessments does not seem to add any information of 
import and weakens the presentation by raising the question “Why have this information?”. 

For all tables that involve the comparison with a randomly selected TCA statement (e.g., 
Table 3-4), include a footnote or indication of the topic of the randomly selected warning in 
the table (if you do not choose to follow my recommendations above to do a different 
comparison). 

11. Are potential limitations of the study appropriately identified? 

When raising the issue of the ecological validity of responses to online images of warning 
statements, the authors could cite studies that indicate convergent validity (see comment 
above). 

Concerns about generalizability could be addressed with studies showing that patterns of 
response in experiments are generally consistent across population sources.  Also, as a 
sensitivity analysis, the authors could consider weighting observations so that they are more 
similar to the profile of smokers and nonsmokers in the general population. 

The limitations should do a better job of describing potential measurement error, citing the 
validity (or lack thereof) for the measurement approaches used.  This could include 
considerations of content validity around approaches for measuring “understanding.”  More 
broadly, there may be alternative conceptualizations of “understanding” that would 
encompass embodied/experiential understanding.  This kind of understanding may be 
stronger for smoking-related diseases associated with sensory perceptions from smoking 
(e.g., lung, throat, mouth, heart).  Some evidence suggests that smokers perceive warning 
labels for these well-known outcomes as more effective than warnings for less-well known 
outcomes.  Warnings may serve as reminders about this embodied understanding. 
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12. Are the conclusions drawn from the study well supported by the data presented? 

The summary of findings should report on the significance of comparisons after adjustment 
for multiple tests.  For example, I believe that the last sentence of the first paragraph in this 
section discusses 8 of 16 comparisons as higher for revised TCA statements, when I think it 
is only four after adjustment. 

The summary would ideally discuss patterns of findings across indicators, rather than treating 
them one at a time, which loses the broader patterns. 

The primary concern that I have is around the apparent prioritization of “primary outcomes” 
on “learning” and “new knowledge”.  I am unfamiliar with prior research showing the 
validity and meaningfulness of the outcomes used to measure understanding (i.e., meeting 
FDA’s mandate).  I am more familiar with indicators like the one used for “thinking about 
risks,” for which there is substantial evidence of predictive validity for cessation attempts 
across a variety of warning label policies and sociocultural contexts. Looking at the data for 
the revised statement on erectile dysfunction, for example, it generates more knowledge but 
lower thinking about risks and lower believability – which would recommend against its use.  
There are many other examples of inconsistent results, as well.  These concerns about the 
validity of measures, primary vs secondary outcomes (voiced in the section above on 
outcomes), and the consistency of patterns across indicators of effect become particularly 
important when interpreting the results to inform Study 2.  The documents would ideally be 
better linked, so that conclusions from Study 1 clearly inform the selection of stimuli for use 
in Study 2. 

III. Specific Observations on Experimental Study on Warning Statements for Cigarette 
Graphic Health Warnings: Study 1 Report 

None provided. 
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Quantitative Consumer Research on Cigarette Health Warnings: Study 2 

I. GENERAL IMPRESSIONS 

I have provided my comments below, emphasizing those that are most important.  A few stand 
out:  1. the need for some overarching conceptual framework to bring coherence to the outcomes 
assessed and interpretation of results; 2. stronger justification for the warnings selected, ideally 
based on Study 1 results and prior research; 3. stronger justification for the measures used, 
including information on the validity of measures, especially novel ones; 4. consideration of 
prior research to determine meaningful effect sizes and power; 5. stronger justification for the 
analytic approaches (e.g., combining four SG warning control groups for comparison instead of 
creating more comparable comparison groups) and inclusion of sensitivity analyses to evaluate 
the consistency of results under different specifications (e.g., population weights; adjustment for 
variables that account for differential attrition). 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Yes.  However, there is significant redundancy between the methods and results reports that 
would ideally be deleted. 

2. Does the executive summary accurately reflect the content of the overall document? 

Yes.  However, it would be useful to indicate which of the 15 warning statements are revised 
and which are original statements from the TCA.  Also, I would put the actual stimuli in the 
table that shows the warnings. 

Rather than listing the outcomes, the summary would be more compelling if these outcomes 
were somehow linked to the overarching conceptualization of “understanding” or to 
established frameworks on message effects.  My comments about specific outcome measures 
from Study 1 apply to this Study 2, as well, since many of the same outcomes are used. 
There are also some new outcomes assessed in Study 2 that should be justified (e.g., 
understandability, helpfulness) by linking to this conceptual framework.  For the executive 
summary, this could be done briefly, with more detailed description and justification in the 
background and measurement sections. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

The two studies should be better linked, so that results from Study 1 clearly inform the 
selection of stimuli for use in Study 2.  This is not currently done, and there is no justification 
for the selection of stimuli for Study 2. 

4. Is the methodology used appropriate to address the study’s purpose? 

The methods are generally appropriate. 
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There should be a stated rationale for the session 2 exposure, which I assume is to simulate 
naturalistic, repeated exposure to warnings that would happen in standard implementation 
periods. 

Power calculations that adjust for false discovery rates (Benjamini & Hochberg, 1995) are 
important given the great number of comparisons made.  However, the authors would ideally 
provide citations and empirical justification for the anticipated effect sizes given the 
substantial body of research comparing pictorial and text only warnings.  Otherwise, it is 
hard to determine if the study is over or underpowered.  This information will also be useful 
when considering the recommendation to conduct additional analyses that compare specific 
SG warnings with comparable GHWs, as well as power for evaluating subgroup analyses. 

5. Are the stimuli used appropriate given the study’s purpose? 

Stimuli seem appropriate, but the justification for selecting warning statements and 
associated pictorial imagery should be spelled out.  Ideally, this would build on Study 1 
findings and/or the scientific literature. 

When describing the stimuli in the text, the report should describe differences in the size and 
placement of the control vs. treatment statements. 

6. Are the outcomes measured appropriate given the study’s purpose? 

As I commented for Study 1, the conceptual model(s) that orients measurement for Study 2 is 
never clearly defined.  At the end of a single sentence in section 2.3 Instrument 
Development, the authors cite a bunch of studies to support their measurement strategy.  The 
report would be stronger if they provided citations separately for each measure used and an 
indication of how it fits under a framework for message effects and/or the conceptualization 
of “understanding” (given the FDA mandate to increase public understanding).  My 
comments around outcomes that are also used in Study 1 apply to Study 2, so I will not 
repeat them.  However, there are also some new measures for Study 2 that I have not seen 
before and that also would benefit from some information about their validity and prior use.  
For example, is “Understandability” the same thing as “clarity”? If so, that construct is 
relatively common in studies of perceived effectiveness and could be cited as such.  The new 
question on attention grabbing is commonly used and should be cited. 

The authors should include citations for each specific measure, as most are not standard (e.g., 
learning, new knowledge, informativeness, factuality).  This will help with interpretation of 
results. 

It is not clear how the measurement of B1 (Before today, had you heard about the specific 
smoking-related health effect described in the waring?) was done for warnings where 
multiple health effects are mentioned in the warning statements.  Were participants asked to 
interpret the entire gestalt of the warning statement, including if it mentioned multiple health 
outcomes (e.g., SG warning on “lung cancer, heart disease, emphysema and may complicate 
pregnancy”)? If so, there is a lack of “fit” between some warning statements and question 
B1.  There is also a lack of fit when the warning does not address a specific health effect (i.e., 
“Quitting smoking now greatly reduces serious risks to your health;” “Cigarette smoke 
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contains carbon monoxide”).  These issues should be addressed in the limitations. 

Measurement of recall is okay, but the authors would ideally describe the specific type of 
assessment (which some call “recognition”) and, in the limitation section, potential biases 
associated with this type of recall vs. other types (e.g., confirmed recall, cued recall).  For a 
good discussion of the strengths and weaknesses of different approaches to self-reported 
recall, see Niederdeppe J. Conceptual, empirical, and practical issues in developing valid 
measures of media campaign exposure. Communication Methods and Measures, 8(2), 138-
161. 2014. 

7. Are the study participants included appropriate given the study’s purpose? 

Generally, yes.  The focus on adolescents who smoke and are susceptible to smoke is 
standard for this kind of study, as is the inclusion of established adult smokers.  However, it 
is not clear why ever-smokers who are susceptible were excluded (and only never smokers 
susceptible were included).  Also, it is not clear why adult nonsmokers were included.  The 
report should justify these decisions. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

My primary concern around the analysis is the decision to combine into a single control 
group the four distinct groups that were exposed to each of the four different SG warnings.  
This is a reasonable approach if the concern is to mitigate social desirability and testing 
effects, but I think it would be stronger to also test differences between specific SG warnings 
and GHWs that are most comparable.  In other words, compare responses to the SG warning 
on health effects (i.e., …lung cancer, heart disease, emphysema and may complicate 
pregnancy) with the GHWs on health effects (perhaps noting which comparisons include the 
health effects mentioned in both warnings and which do not).  The SG warning on quitting 
can be compared with the GHW on quitting.  The SG warning on pregnancy could be 
compared with the GHW on pregnancy.  The SG warning on carbon monoxide is not 
comparable with any GHWs.  At the very least, these more focused analyses could be treated 
as sensitivity analyses. This focused approach may be most meaningful for the evaluation of 
measure of “new information” and changes in health beliefs, but I think it would strengthen 
all analyses. 

Power appears reasonable, but raises questions given that the “control” group is actually four 
distinct groups exposed to four distinct messages. Ideally, power would address comparisons 
where a specific SG warning is compared with the warnings with similar content (see above 
comments).    

Not sure why results that do not adjust for multiple comparisons are shown.  As far as I can 
tell, they do not provide additional meaningful information (especially as the 95% CIs are 
shown). 

Concerns about generalizability could be addressed somewhat by developing weights for the 
sample to make it more representative of age/sex/smoking status composition of the general 
population.  This could be used for sensitivity analyses, with consistent results taken as 
evidence for the likely generalizability. 
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[My prior comments are in response to the methods report.  Unless otherwise indicated, what 
follows is on the results report, although issues I raise above are pertinent to the background 
and methods sections of the results.] 

9. Are results presented consistent with the analytic approach? 

The results are consistent with the analytic approach described. 

10. Are there any concerns with the results presented? 

As far as I can tell, there was no assessment of whether the characteristics of the treatment 
and control groups were significantly different (i.e., whether randomization worked). 

The range of days from baseline to completion of session 2 and session 3 should be included.  
Just the median is currently provided. 

Table 3-1 would ideally include statistical tests for differences in sample composition across 
sessions.  While most characteristics appear similar, there appears to be some meaningful 
attrition by age and smoking status over time. 

Differential attrition could be partly addressed by including as control variables the specific 
age X smoking status variables that appear to differ over time (e.g., a single category for 
never smoker susceptible adolescents) rather than what I interpret as controlling for age and 
smoking status as separate adjustment variables. 

The assessment of differential attrition by treatment and control groups is only done at the 
group level.  There is no assessment of whether the sociodemographic and smoking status 
composition of the groups becomes more dissimilar over time.  Indeed, such differences 
could emerge even if the overall attrition rate was the same across groups.  The report would 
be strengthened by this kind of assessment and inclusion of statistical controls for the 
characteristics that become significantly different over time. 

Table 3-3.  Show the means for each SG warning done separately, as well as averaged 
together (see prior comment about analysis of specific SG warnings).  

11. Are potential limitations of the study appropriately identified? 

When raising the issue of the ecological validity of responses to online images of warning 
statements, the authors could cite studies that indicate convergent validity (see comments 
from Study 1). 

Concerns about generalizability could be addressed by citing studies showing that patterns of 
response in experiments are generally consistent across population sources.  Also, as a 
sensitivity analysis, the authors could weight observations so that they are more similar to the 
profile of smokers and nonsmokers in the general population and evaluate the consistency of 
results. 

The limitations should better describe potential measurement issues raised above (e.g., “fit” 
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of B1 for some warnings; measurement issues described for common measures with Study 
1), including implications for interpreting results.  See Study 1 comments on considerations 
of content validity around measurement of “understanding.” 

12. Are the conclusions drawn from the study well supported by the data presented? 

The lack of an overarching framework for and validity of the outcomes assessed makes it 
challenging to interpret results, particularly around factualness, which is lower for GHWs 
than SG warnings. The current explanation is neither based in empirical evidence nor theory. 

III. Specific Observations on Experimental Study of Cigarette Warnings: Study 2 Report 

None provided. 
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III. Reviewer #3 
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External Letter Peer Review of Quantitative Consumer Research on Cigarette Health 
Warnings Required by the Family Smoking Prevention and Tobacco Control Act 

Reviewer #3 

Quantitative Consumer Research on Cigarette Health Warnings: Study 1 

I. GENERAL IMPRESSIONS 

The comments that I have made in response to the 12 charge questions include various elements 
that would fall under “general impressions.”  I draw them out here in a separate answer. 

Both studies are very well done in terms of design and data analysis.  The designs selected 
provide for an appropriate control groups which are the current standards for warnings (Surgeon 
General in Study 2) or immediate past selections (initial FDA warning labels in Study 1).  The 
data analysis plan is strong and straight forward. It is careful on statistical treatment of the 
quality of data (e.g. continuous vs. rank order) and especially strong on correcting for 
experiment-wise error and power considerations.  Both documents do a good job in 
communicating their procedures and the results except as noted regarding Study 1’s complex and 
difficult design that requires some supplementation with a clear and effective graphical 
description.  If one accepts that the operational measures of learning and novelty are valid 
measures of their underlying constructs, then there is a clear picture that the new warning texts 
and warning labels are effective relative to their comparison. 

However, I am concerned that the measures deployed – perceived novelty and awareness – are 
not convincing measures of the underlying constructs that the research is targeting.  In Study 1, 
the researchers do employ a measure of believability and of facticity (opinion vs. fact) finding 
that the new labels are less believable.  In Study 2 the believability measure is not present even 
though it was diagnostic in Study 1.  Both the believability and facticity measures underscore the 
fact that the new warnings may not be accepted by the target audience.  The authors are well 
aware of this and comment on it in both studies.  But coupled with self-report measures of 
learning and novelty (awareness), the lower levels of acceptance of the labels reduce the overall 
impact of the results.  The implicit rejoinder in the data to the argument that the results are not so 
convincing is that the warnings affect the acceptance of negative health consequences (i.e. 
beliefs) in the warning label conditions versus the SG warnings condition and do so over time.  
But as I note in my comments on Study 2, two concerns arise about these findings.  The first is 
that asking beliefs at baseline before message exposure taints the message processing by 
focusing respondents’ attention to the messaging in ways that privilege the beliefs being targeted. 
Second, the beliefs are measured three times reinforcing the warning labels’ content.  Third, it is 
not clear why all beliefs would be affected by a specific warning label as opposed to a more 
targeted set of outcomes wherein warning label X affects beliefs related to warning label X but 
not beliefs Y and Z.  

In the end, these are both very carefully done studies that adhere closely to the data that has been 
gathered.  This reviewer is raising interpretive considerations that essentially claim that the 
overall set of results are less convincing than they might be had the same constructs been 
operationalized differently and slight changes in the design in Study 2 been implemented.   
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II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Yes, the document is logical and clear in many respects, most in fact.  However, the design 
of Study 1 is very complicated and unusual, and it took this reviewer multiple readings 
before it became clear what was taking place and what the exact nature of the protocol was. I 
would strongly recommend a visual presentation of the protocol to help readers understand 
what the sequence was and to understand the kinds of questions being asked at various stages 
along with the warnings to which respondents were exposed at the different stages and 
phases of the protocol. 

2. Does the executive summary accurately reflect the content of the overall document? 

Yes, I thought the executive summary was a good representation of the positive findings and 
procedures discussed in much greater detail in the subsections of the ensuing documents.  
The only respect in which I thought the executive summary was a little bit misleading -- and 
this may reflect more of my views about the research than others who read the document 
differently -- is the presentation of findings about believability.  These can be construed as 
negative and/or problematic for the research and they should be a part of the executive 
summary.  I’m pretty sure that the authors who prepared the work do not agree.  They have 
offered some commentary in Study 1 and definitely in Study 2 about concerns that might be 
raised about believability and factualness. More about this below for Studies 1 and 2. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

Yes, I thought that there was plenty of detailed information about the design, stimuli, 
sampling methods, and analysis both in the two documents that made up Study 1 plus the 
supplementary materials.  If I was looking for any additional information it would have been 
about the measures of susceptibility to smoking among adolescents which I couldn’t initially 
find although it does turn up later in the Study 1 and in Study 2.  Second, as I mentioned 
above, I think that the design of the study is complex and difficult to understand and could 
profit from a careful visual presentation of the protocol.  It’s not that the information is not 
present; it is.  However, it’s just difficult to fully comprehend what.  My final point concerns 
the stimulus materials that are generated for testing.  There is some brief discussion of how 
these materials were generated and while it may not be of value or of interest to understand 
the sifting and winnowing process here, this reviewer was a bit perplexed about the sources 
and topics that generated the new warnings. 

4. Is the methodology used appropriate to address the study’s purpose? 

Sampling procedures seem to be reasonably well presented and there appears to be sufficient 
care in monitoring the attentiveness and legitimacy of individual respondents whether adult 
or adolescent.  The sample’s vendor appears to be especially careful about this.  Kudos here. 

The key analysis appears to be a comparison between responses to the new statements in the 
16 experimental conditions to the old statements in the control condition on criteria such as 
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newness, perceived learning, and links between beliefs and outcome.  Although this sounds 
like it makes sense, it’s actually a weak criterion because the old statements have been 
rejected precisely because they are already well understood, and the new ones selected 
precisely because they are not so well known.  I think I would’ve been more impressed if 
there was a no-exposure control and/or an inaccurate belief control to show that the new 
information is better believed than both the old information and the information that is a part 
of inaccurate claims. 

The analysis plan for the knowledge learning and thinking about outcomes seems to make a 
fair amount of sense in that there is a comparison between items that are new and old but 
roughly matched on content between the treatment and control groups.  This allows one to 
infer that the new version is effective on these three measures versus similar content in 
comparison to the old version.  Where there is none whose content is comparable to that of 
the new than a random comparison is made between the new and the old which could easily 
overstate the effectiveness of the new.  The authors recognize this, but it nevertheless does 
run the possibility of overstating the result. 

5. Are the stimuli used appropriate given the study’s purpose? 

The FDA has chosen to study lesser-known health consequences in the new warning 
statements.  The argument here is that more well-established and better known health 
consequences are already well-known and only need reinforcement not creation or 
conversion.  The problem with teaching people something that is new is that “new 
information or claims” run the risk of being unpersuasive, and indeed raise skepticism about 
the new information given its novelty.  We have run across this problem in several different 
contexts where what is new is less likely to be believed.  This is a major issue here in Study 1 
and in Study 2. 

6. Are the outcomes measured appropriate given the study’s purpose? 

Public understanding which is clearly the goal here.  It is being equated to self-reported 
learning and the newness of the information.  So, if a warning statement is identified as new 
and is perceived as teaching someone something they didn’t know before, then presumably 
this is a warning statement that is understood.  This is an odd use of the word understanding 
which, in common parlance, is identified with comprehension and linkage with established 
knowledge.  If I created an exam for students in my class and I asked them “is this 
information new to you and I asked them to report whether they learned something from the 
information” would I then conclude that they understood it? I think the answer is obviously 
no. Understanding is generally a concept that refers to the ability to use information 
successfully in one’s life and to integrate the information with an established pattern of 
beliefs which is already accepted.  So, I for one would find it difficult to equate these 
operational procedures with the ordinary concept of understanding or with the cognitive 
concept of understanding as used in the scientific literature. 

It’s clear that the revised warning statements outperformed the original TCA statements 
handily on criteria that really do not tap into understanding, acceptance, or knowledge other 
than as measured by self-reported learning.  And as I argued above, these two measures do 
not tap into understanding in any sense of what the word understanding ordinarily means 
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conceptually, in ordinary discourse, or in scientific measures of comprehension.  I am also 
not a fan of self-reported learning nor of novelty - that is awareness - as a criterion. 

For this reviewer, the primary outcomes seem a lot less interesting than the secondary 
outcomes seem to be.  My argument is that the knowledge, learning, and thinking about kinds 
of questions are transparent and in some ways don’t really get at what their labels say they 
are getting at. For example, the abbreviated wording called new knowledge is really an 
awareness question. 

Learning is really reported learning, not recall or understanding.  The belief items are about 
the extent to which people agree or disagree with a claim which is actually a rewording of 
one of the warnings. Later questions assess whether people accept the rewording as factual 
or not and as causal or not.  All the questions prior to this set of items are not really about 
acceptance and while this study is supposedly not about persuasion in reality it’s crucially 
important for people to accept the warnings and not simply say they are new or say it leads 
them to say that they learned something. 

7. Are the study participants included appropriate given the study’s purpose? 

One question about the weighting of the sample is how well the three age brackets reflect the 
distribution of smokers in the society.  The selection process was one third under 18, one 
third 18 to 24, and one third 25 and older.  The justification for this distribution is not clear 
but at a minimum should be compared to nationally representative samples. 

In the sample demographics, I was surprised to see some significant asymmetries in male-
female distribution by adolescent and young adult groups.  Females significantly 
outnumbered males among adolescents and the opposite was true of the young adult sample.  
It’s not clear why such sharp differences are present in the sub-samples or whether these 
differences might affect the results differentially for adolescents and young adults.  I was also 
surprised to see in the sampling section that there was no discussion of how adolescents that 
were susceptible were defined.  The definition is available later but should be there with the 
first introduction of the subgroup. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

Table 3.4 offers pretty strong results for learning although clearly the results are primarily the 
result of adolescents and young adults in lesser so for older adults.  Table 3.5 presents a 
strong evidence that new knowledge is enhanced for the new topical areas but no real 
advancement in terms of thinking about risks for these new topical domains except in a few 
cases (five to be precise). 

Table 3.6 makes my point that the new statements are often seen as less believable even 
though they are newer and quotes informative and elevated an awareness of new information. 
But simply put, new is not necessarily acceptable; new is often less believable and that’s 
borne out here.  Similar findings are obtained with regard to facticity versus opinion.   

9. Are results presented consistent with the analytic approach? 
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I appreciated the care with which the analytic plan was laid out and with the detailed 
attention to correcting for multiple comparisons and the presentation of both standard and 
corrected levels of statistical significance. Overall I think the analytic approach is not just 
solid but strong. 

10. Are there any concerns with the results presented? 

In Table 3.4 where the regression coefficients plus there are 95 percent confidence intervals 
are presented the authors use one of the kinds of presentations that drive this reviewer crazy. 
That is in presenting the confidence intervals they confuse dashes with minus signs whereas a 
simple modification could make it clear that something is a negative number versus 
something is a positive number by simply separating them with a comma; it’s a trivial thing 
but it makes for clarity in presentation or at least the absence of confusion. 

11. Are potential limitations of the study appropriately identified? 

I have no doubt that these new warnings will work versus the non-existent warnings we now 
have. But that said, acquisition of knowledge and recall of the new warnings is not the same 
as accepting the information as true. So while the purpose of the warnings is not to persuade, 
it is nevertheless to have people learn in the sense of accepting information, to understand in 
the sense of being able to use the information and to integrate it into a complex of 
information that is a part of people’s core understanding of the consequences of smoking 
combustible tobaccos. Simply being aware and saying that one has learned is not equivalent 
to having accepted the information.  This is true in these data as well when the awareness 
levels (told me something new) are contrasted to the believability and facticity judgments. 

It’s very unfortunate that the allocation plan for the control group was not properly carried 
out.  The reason of course is that the number of treatment conditions are so much greater than 
the control condition with equal allocation to all conditions without weighting. I had this 
problem in a study that I did a few years ago and rued the day when the treatment conditions 
were far out of proportion to the control condition.  This could be a flaw in the study 
depending upon the kinds of analyses to be carried out in comparing some portions of the 
control group to various combinations of the treatment conditions. 

There is no commentary in the sample description regarding the potential confound of gender 
with adolescent and young adult samples.  The problem this obviously creates is that 
comparisons between these groups -- if any (none so far) -- will be confounded with gender.  
I suspect some weighting will happen as needed but the asymmetries are pretty strong in the 
sample. 

12. Are the conclusions drawn from the study well supported by the data presented? 

While it is certainly difficult and to some degree unfair to compare the revised warning 
statements to one another relative to the original TCA warning statements, at some point a 
decision has to be made as to which of these 15 should be prioritized if all are potentially 
eligible. 

The following statement is crucial in the summary because it makes clear that believability 
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and facticity are called into question for information that is new and, as a consequence, the 
idea that people are becoming aware of a warning (i.e. a consequence) that they don’t 
actually accept as true undermines the quality of the results. Here’s the quote: 
“Though the revised statements were often considered to provide new information or 
improve understanding of the health effects of smoking compared to the TCA statements 
based on the primary outcomes, some statements were reported to be less believable or 
factual than TCA statements based on secondary outcomes. This pattern could be because a 
statement that provides new information that the respondent has not heard before might be 
viewed with some skepticism.” 

The report suggests that even though believability and facticity of the revised statements may 
be called into question in some cases the results are desirable or favorable because beliefs for 
the revised statement exposure were elevated as reported causes of negative consequences. 
But these negative consequences were themselves restatements of the warnings to which 
folks were exposed. 

III. Specific Observations on Experimental Study on Warning Statements for Cigarette 
Graphic Health Warnings: Study 1 Report 

None provided. 
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Quantitative Consumer Research on Cigarette Health Warnings: Study 2 

I. GENERAL IMPRESSIONS 

The comments that I have made in response to the 12 charge questions include various elements 
that would fall under “general impressions.” I draw them out here in a separate answer. 

Both studies are very well done in terms of design and data analysis.  The designs selected 
provide for an appropriate control groups which are the current standards for warnings (Surgeon 
General in Study 2) or immediate past selections (initial FDA warning labels in Study 1).  The 
data analysis plan is strong and straight forward. It is careful on statistical treatment of the 
quality of data (e.g. continuous vs. rank order) and especially strong on correcting for 
experiment-wise error and power considerations.  Both documents do a good job in 
communicating their procedures and the results except as noted regarding Study 1’s complex and 
difficult design that requires some supplementation with a clear and effective graphical 
description.  If one accepts that the operational measures of learning and novelty are valid 
measures of their underlying constructs, then there is a clear picture that the new warning texts 
and warning labels are effective relative to their comparison. 

However, I am concerned that the measures deployed – perceived novelty and awareness – are 
not convincing measures of the underlying constructs that the research is targeting.  In Study 1, 
the researchers do employ a measure of believability and of facticity (opinion vs. fact) finding 
that the new labels are less believable.  In Study 2 the believability measure is not present even 
though it was diagnostic in Study 1.  Both the believability and facticity measures underscore the 
fact that the new warnings may not be accepted by the target audience.  The authors are well 
aware of this and comment on it in both studies.  But coupled with self-report measures of 
learning and novelty (awareness), the lower levels of acceptance of the labels reduce the overall 
impact of the results.  The implicit rejoinder in the data to the argument that the results are not so 
convincing is that the warnings affect the acceptance of negative health consequences (i.e. 
beliefs) in the warning label conditions versus the SG warnings condition and do so over time.  
But as I note in my comments on Study 2, two concerns arise about these findings.  The first is 
that asking beliefs at baseline before message exposure taints the message processing by 
focusing respondents’ attention to the messaging in ways that privilege the beliefs being targeted. 
Second, the beliefs are measured three times reinforcing the warning labels’ content.  Third, it is 
not clear why all beliefs would be affected by a specific warning label as opposed to a more 
targeted set of outcomes wherein warning label X affects beliefs related to warning label X but 
not beliefs Y and Z.  

In the end, these are both very carefully done studies that adhere closely to the data that has been 
gathered.  This reviewer is raising interpretive considerations that essentially claim that the 
overall set of results are less convincing than they might be had the same constructs been 
operationalized differently and slight changes in the design in Study 2 been implemented.   

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Yes, the document is logical and clear.  The study design is easy to understand especially in 

31 

Case 6:20-cv-00176   Document 1-10   Filed 04/03/20   Page 34 of 117 PageID #:  1013



Final Report: Cigarette Health Warnings Peer Review 

contrast to Study 1 which is so much more difficult to figure out.  The description of the 
design, the measures, the analysis techniques as well as the results are readily interpretable 
and readily comprehensible. 

2. Does the executive summary accurately reflect the content of the overall document? 

Yes, I thought the executive summary was very good and clearly highlighted the overall 
findings as well as giving a sense of how the data were gathered and the empirical procedures 
carried out.  So, from the point of view of communication and presentation of findings I think 
the study too does a very good job.  In spite of its length, it really does a nice job of 
presentation and communication. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

The level of information provided is thorough in every segment of the work and so I have 
only minor quibbles about some additional pieces of information that might be provided.  
The stimulus materials that were presented were clear enough, but it was not clear how they 
were derived especially in the context of Study 1. Study 1 aimed to develop some new 
warning texts and the connection between Study 1 and Study 2 should have been obvious in 
some ways but was not. 

Table 3-6 refers to completed surveys but needs to be more forthcoming by describing if this 
means completing all three sessions and what happens to those dropping out after the first 
session etc.  Attrition is an issue and should be addressed in the sample completion section 
(somewhere for sure but this would be a good place). 

4. Is the methodology used appropriate to address the study’s purpose? 

Since the design is longitudinal over three points in time there clearly will be attrition and 
indeed there was. Some careful discussion of the process of participant loss is called for and I 
make some suggestions about what to take a look at here. 

Lightspeed’s quality control mechanisms seem strong to me.  As a researcher who uses 
online samples, I would be interested in using a panel with such quality control. 

The items in the surveys are described in Table 4-1 and seem to imply that the set of 16 
belief items were asked three times.  This is fine except that asking these items at baseline 
distorts the way people process the information given in the labels cuing them into the 
content to be processed.  In our message work we never ask the key outcome measures at 
baseline BEFORE the messages to be processed as we believe that that distorts how content 
is handled – priming, focusing, differential attention, etc. 

Every design can be criticized for failing to do something.  In the current design my greatest 
concern is that the belief items are asked three times. I’m not primarily concerned about test-
retest sensitization which occurs in both the control and the treatment conditions but rather 
the interaction effect between the belief assessments and the follow-up warning labels.  The 
problem is that the belief statements have content which is consistent with and primes the 
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respondents to focus on the warning label in a unique way.  This creates the possibility --
indeed the likelihood-- that respondents are reacting to the content of the warning label in 
ways that they would not in the absence of pretest measures of negative health consequences. 
So, this can confound the results in ways that are different in the experimental context than 
they would be in the real world context where the beliefs are not primed systematically prior 
to exposure to the stimulus materials.  This of course could have been designed out at 
substantial additional cost in terms of resources by having a post only condition to compare 
to the pre-post-conditions of the current design.  But as I said every design can be criticized 
for failing to do something and jeopardizing internal validity. 

5. Are the stimuli used appropriate given the study’s purpose? 

What led to the choices of the 16 given the results of the prior study?  Why not stay with the 
original set?  Why drop back to some of the previous warnings in the tested set?  How do the 
texts developed from Study 1 play into the selections for Study 2?  What did I miss? 
Exposure to stimuli is not masked in any way.  Respondents are exposed at time 1 and at 
time 2.  Health beliefs are assessed at three points in time including prior to exposure at time 
1. Asking all the beliefs together three separate times could have the effect of creating a 
clustering of beliefs such that any effects on one from a warning would transfer to the others 
even though that would be an unnatural result of the design and the set of items. 

6. Are the outcomes measured appropriate given the study’s purpose? 

The believability criterion was not included in this study and that is problematic I think 
because these results undermined the legitimacy and utility of the warnings.  Facticity was a 
problem with the new warnings in Study 1 and they are a problem here as well.  The bottom 
line in this and in the prior study is that the new information is not as well accepted as the old 
information and so as a warning to smokers and potential smokers it will be less effective 
than a warning based on established claims.  Of course, an established claim of negative 
health consequence is “old hat” and one cannot show improvements in learning as it is 
already overlearned.  But new warnings will require support or will fall by the wayside in 
terms of their acceptability.  The counterargument that this new warnings standard will be 
better than the existing warnings is without question going to be true but whether these new 
labels would be as effective as some established warnings that are already accepted is not 
tested and is a legitimate counter hypothesis.  Another counterargument from the data of this 
and the prior study is that beliefs are affected by the new labels and so are actually pretty 
effective?  But the comparison establishing this claim is a weak set of existing SG warnings 
and the beliefs shown to be affected are ones that are variations on the wording in the new 
warnings already (and repeated multiple times). So, the counterargument is a weak one I 
think.  Testing should have included some false beliefs or beliefs not a part of the warning set 
to show that the effects of the new warning labels are on the targeted beliefs and not a 
general halo on any and all smoking related beliefs. 

7. Are the study participants included appropriate given the study’s purpose? 

Sample selection.  The adolescent group included smokers and susceptibles which makes 
sense given that the transition to smoking occurs early and not later in life.  But why only use 
smokers and not-susceptibles in young adults where the transition still is occurring.  Makes 
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sense not to include susceptibles among adults but what is the justification for non-smokers 
in adults (former smokers yes but never smokers)?  What will this population tell us about 
the effectiveness of warnings other than the political acceptability of the warnings? 

The sample description in Table 2.2 says that adult non-smokers currently “do not smoke at 
all” but does this mean that they could be former smokers? Same for young adults. This is 
definitely clarified later on in the document, but it would be reasonable to make sure that it’s 
clear at the outset. 

In the sample’s demographics, the adult sample has a significant asymmetry in age 
distribution with 35-55 underrepresented. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

What is not clear in the analysis plan of beliefs is whether any treatment vs. control exposure 
is expected to affect any and all beliefs tested.  Obviously, the warning label in a condition 
only refers to particular beliefs and not all beliefs.  So why should any other belief not 
referenced in the warning be affected by the warning?  The partial answer to this is spillover 
through cognitive activation but without some idea of which beliefs are correlated with 
which other beliefs, there is no way of anticipating what is and is not affected by spreading 
activation.  Not clear what exactly is being tested in the belief analysis plan e.g., all beliefs 
regardless of condition or all beliefs but as a function of condition.  Why would the impact of 
one specific warning affect with a narrow focus affect all the other non-congruent beliefs? 

9. Are results presented consistent with the analytic approach? 

The effects on beliefs from session 1 to session 3 are of course even more difficult to produce 
statistically significant effects but there is indeed some evidence of the remaining effect on 
beliefs even as long as two weeks out. Obviously, there are always competing explanations 
having to do with attrition rates and test sensitization among other things. But these are 
potentially strong findings from such a small and unfamiliar warning dose. 

10. Are there any concerns with the results presented? 

The strong effects obtained on judgments that the information presented in the new warnings 
is new would have been more persuasive to me if for example some false information was 
included but was not a part of the warnings or information that was not a part of the warnings 
was included.  In order to see that the “thinking about risk” outcome is to some degree not 
completely dependent on the “new information” judgment which it follows in the 
questionnaire, some measure of association between the new information measure in the 
thinking about risks measure should be provided. What is also clear is that the perceived 
factualness of the warning is less accepted when the information is seen as new.  So just as in 
the Study 1 people identify information that they hadn’t seen before as new but also less 
likely to be a fact rather than opinion and therefore less likely to be accepted which is a part 
of the learning process.  What happened to believability? 

The fact that the recall item at session 3 was better recalled than the specific textual warning 
from the Surgeon General’s warnings is not at all surprising.  The respondents were exposed 

34 

Case 6:20-cv-00176   Document 1-10   Filed 04/03/20   Page 37 of 117 PageID #:  1016



Final Report: Cigarette Health Warnings Peer Review 

to their specific warning within condition four times – session 1 and session 2 one on a 
cigarette pack and the other on an advertisement-- so to find that the recall of the text that 
they saw and read after four exposures versus no exposures is minimal evidence of the recall 
ability of the materials. Also, this is a recognition test not a recall test.  Recognition tests are 
a lot easier than recall tests would be.  A third factor of course is the presence of a visual 
image supporting the text in a way that is presumably concordant with the text that is being 
recalled. So, several factors argue in favor of successful recall that is recognition of the 
message to which they were exposed. 

11. Are potential limitations of the study appropriately identified? 

In discussing the demographics of the sample at times one through three I think it would be 
reasonable to compare the characteristics of the sample to more representative samples that 
have been gathered by other sources simply as a way of saying that the sample is close or far 
from established samples of smokers and susceptibles among young people. 

The attrition from time one to time three is substantial as would be expected but it is 
incumbent upon the researchers to discuss a little bit about who it is that remains in terms of 
things like a priori beliefs and how those change over time with the attenuated samples of 
sessions two and three. For example, adolescents who are susceptible to smoking seem to 
drop off from session 1 to session 3 and the percentage of adult non-smokers seems to 
increase from session 1 session 3.  So, by session 3 the susceptible adolescents are down, and 
the adult non-smokers is up. The attrition by condition does not look appreciable to me on 
any criteria other than the couple of demographic differences that I noted above.  But one of 
the things that makes a lot of sense to me is to report attrition as a function of session 1 
beliefs. So, for example if there is evidence to show that those who are more accepting of the 
negative health consequences remain in the sample than they are going to be more likely to 
be attuned to the messages that the warnings carry being more engaged attentive and 
accepting. If that is the case then the very favorable outcomes observed are overstated. 

12. Are the conclusions drawn from the study well supported by the data presented? 

Let’s focus on the belief changes from session 1 to session 2 in contrast to the changes in the 
control condition. What’s clear from the results of Table 3.5 is that acceptance of the beliefs 
that smoking (for example) causes bladder cancer is elevated in the treatment conditions in 
contrast to the control conditions.  But why would this be?  First of all, the treatment 
conditions mentioned bladder cancer at both session 1 and session 2 but only in the warning 
condition that’s about bladder cancer. In the other 15 conditions there is no discussion of 
bladder cancer so why would the effect here on accepting bladder cancer as being caused by 
smoking be so distinctive across conditions when in fact only one condition mentions bladder 
cancer? Should it not be the case that the treatment condition mentioning bladder cancer 
should carry the weight of the impact and the other conditions mentioning other health 
consequences not be affected or at least affected to a much lesser degree. If that’s not the 
case then there is something else going on where in the warning about bladder cancer is 
dragging the other effects along with it on other health consequences and so the content of 
the warning is less consequential to belief change than one would expect. Clearly, if some 
form of spreading activation among potential beliefs is the basis for these effects then the 
particular warnings don’t matter as much to the effects on beliefs or there is some process 
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other than the warnings that is producing these effects.  I would be more convinced that it’s 
the content of the warnings if indeed what happened was that the bladder cancer warning as 
the greatest effect on the change from session 1 to session 2 than the other conditions do; 
alternatively that the bladder cancer condition affects the bladder cancer belief but not the 
other health consequences or does so to a lesser degree. This is easy to check and would 
make a stronger case that it is the warnings that produce the change rather than some other 
process obviously related to the warnings but not necessarily consistent with the content of 
the warnings. 

In the conclusion section, the authors argue that the skepticism attached to the graphic health 
warnings because they are new might disappear over time as exposure is increased.  That 
may be true, but I think the reality is that a persuasion oriented campaign consistent with the 
claims that are being made here providing more elaborated evidence, information about 
credibility, and even testimonials to support the claims may be necessary.  Otherwise, the 
warnings may be seen as new and unfamiliar and remain in the domain of opinion rather than 
fact, and less believable and accepted than would be desirable. 

III. Specific Observations on Experimental Study of Cigarette Warnings: Study 2 Report 

None provided. 
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External Letter Peer Review of Quantitative Consumer Research on Cigarette Health 
Warnings Required by the Family Smoking Prevention and Tobacco Control Act 

Reviewer #4 

Quantitative Consumer Research on Cigarette Health Warnings: Study 1 

I. GENERAL IMPRESSIONS 

This extremely clearly written report documents an online experiment that was conducted to 
evaluate the efficacy of new smoking warning statements (versus older statements) for 
improving knowledge of the health risks of smoking.  The information is accurately reported, 
and a very good amount of detail is provided to support transparency in reporting the methods 
and results.  The methods mostly follow logically from the stated goals of the research, and the 
complex experimental design is suited to the task at hand.  The report carefully describes power 
analysis, rationale for taking specific analytic approaches, and drawing conclusions based on the 
results (essentially a restatement of those results).  The report was lacking in several areas and 
would benefit from: providing more detail and rationale on the need for warning labels and 
conceptually, the link between warnings and behavior or behavior change; being clearer on the 
origin of the assessments and their validity; and providing more information on vendor and 
sampling issues.  Presentation of the results would be improved with more frequent summaries 
and inclusion of graphic presentation of key results (e.g., for primary outcomes).  It is 
unfortunate that the study was not powered to detect differences in different subgroups or by age; 
warning statements are not received the same by some segments of the population and to the 
extent that the warning labels need to cover a wide population base, it would be important to 
know what worked and for whom.  The key limitation, for this reviewer, is in the sampling frame 
and sampling design.  The report acknowledges the limitations with employing a convenience 
sample (albeit one that is very diverse), but the robustness of the conclusions depends, in part, on 
the extent to which they generalize to the population as a whole; and this is just not as easily 
possible with a convenience sample.  Additional information on vendor choice, features of their 
panel, and decisions to not utilize weighting or some other sampling scheme would help to 
contextualize the results. 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

The report of Study 1 is very well-written, and clearly described.  Some additional details on 
study rationale, features of the design, and analyses would have improved the depth and 
quality of the report, however (these are described in subsequent sections of these review 
comments). 

2. Does the executive summary accurately reflect the content of the overall document? 

Yes.  The executive summary is quite detailed and provides sufficient information that 
accurately reflects the report as a whole. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
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analysis, and results? 

The study design, analysis, and results are described and are sufficiently detailed.  Aspects of 
the sample, stimuli, and methods are less detailed.  Some of the information needed includes 
(these are described in more detail in subsequent sections of this review): more conceptual 
background and motivation for studying warning labels; the value of warning labels; and 
need for new labels (beyond statutory requirements); formative work that went into 
development of the new warning labels; decision rules for segmenting the sample (e.g., using 
days smoked in past month; excluding committed never-smokers) and for choice of vendor 
(given the important limitations inherent in the non-representative sample); and validity of 
key measures used.  

The study is framed in a very practical manner, i.e., TCA developed text warnings, this study 
is designed to improve on those warnings by providing additional detail.  As important as this 
feature is for ease of communication, it is lacking in conceptual and empirical motivation; the 
result is that the rationale for the study comes across as thin.  An enhanced background 
section (it does not necessarily require pages of dense theory and analysis of previous 
research) – one that reviews relevant literature on health warnings, particularly the efficacy 
of such warnings (and need to change them periodically/frequently); importance of warnings 
for improving knowledge; importance of knowledge to motivating behavior change, etc. – 
would really improve the scholarship of the report and motivation for the study.  Such 
information would also help to motivate the study hypotheses (which appear later). 

4. Is the methodology used appropriate to address the study’s purpose? 

The study design is complex but given some of the built-in limitations of internet survey 
panels that challenge internal validity of experiments, the design was well-appropriated for 
purposes of this study.  In other words, the randomization scheme and viewing allocations 
and random ordering of study stimuli in the control and experimental conditions (as well as 
the data security checks) improved internal validity and helped to overcome the limitations 
with internet panels. 

5. Are the stimuli used appropriate given the study’s purpose? 

The study has a very focused purpose, and to the extent that the experimental stimuli reflect 
warnings that will actually be used and (potentially) implemented, these stimuli are 
appropriate to the task at hand. It makes logical sense to compare these newer warnings to 
the TCA warnings provided to evaluate whether those newer warnings improve knowledge 
and retention over and above the prior ones. 

Information on the development of the revised statements is lacking but is needed to evaluate 
their conceptual adequacy and literacy level, among other issues.  More description of the 
formative work that drove the development of these new warnings is needed. 

6. Are the outcomes measured appropriate given the study’s purpose? 

The measures provided were seemingly drawn from extant assessments (as generally asserted 
in Section 2.3) but there are no links between these references and the actual measures used.  
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Providing these links (as well as the rationale for such choices) is important for determining 
validity of the items and whether they were used appropriately in this study.  For example, 
does improving knowledge lead to behavior changes?  Providing a link to actual behavior is, 
of course, outside of the scope of the goals of this project.  However, to the extent that 
knowledge is a proxy (or alternatively, mediates behavior change from warning exposure to 
behavior), it is important to consider and discuss.  

The single item assessments (e.g., informativeness; believability; fact vs. opinion) would 
necessarily be lacking in reliability (versus a longer scale). Disposition of these items and 
any validity evidence would help to underscore their appropriateness.  

Other measures could have been employed, even in the context of this internet panel.  For 
example, memory of risks, true-false items, etc.  The stated measures are likely adequate 
(especially if evidence can be provided on their psychometric soundness and use in previous 
studies) but other assessments could have been used to further meet the study goals. 

The decision to parse outcomes into primary and secondary was not clearly stated; or put 
another way, the reasons that some outcomes are considered primary versus secondary were 
not clearly stated. For example, given the stated goals of the study, “number of health 
conditions” seems more like a primary versus secondary outcome.  Other secondary 
outcomes (believability, factuality, informativeness) seems tangential to the primary goal of 
improving “understanding of the risks”.  Additional rationale is needed on these points. 

7. Are the study participants included appropriate given the study’s purpose? 

The sample employed for this study is one of convenience, which brings with it a host of 
potential biases and limits to generalizability versus employing a representative sample.  The 
report describes limitations with this approach to sampling versus other options (Section 4.2) 
and describes cost as being a core decision-making factor in choosing convenience instead of 
representative sampling.  There are differences in vendors in terms of sample quality – so one 
wonders about the reasons that Lightspeed was used versus some other vendor.  Were there 
substantive reasons to select this vendor over others beyond cost and some of the data 
security features described (Section 2.2)? 

It would be useful to know what potential participants were told during recruitment.  Were 
they given full details about the study or were smoking, warning labels, FDA, etc. mentioned 
to potential study participants during recruitment?  Was a cover story used?  This point is 
important because study framing could have an impact on those that agree and refuse; and 
also help to understand more about potential sampling biases (e.g., were those that agreed 
more likely to do so because they already held knowledge about smoking or needed 
knowledge?). 

One also wonders whether any methods (e.g., weighting) were or could have been employed 
to increase representativeness and generalizability. 

That said, the sample is diverse, so this offsets lack of representativeness and potential biases 
related to sampling (and match to population characteristics) somewhat.  Still, lack of 
representativeness is probably the most serious limitation with this research.   
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Is it possible to conduct analyses to test for differences between those that completed the 
study versus those that were eligible and quit or that did not start the study (i.e., by using the 
vendor’s existing data base)?  Such analyses would further help to contextualize the results in 
terms of generalizability. 

There is some ambiguity for the criteria used to group participants into smoking or smoking 
risk groups.  For example, what does “smoked on some days” translate into? In addition, 
there is significant heterogeneity in intermittent smoking (that includes not just days smoked, 
but amount smoked on each occasion); some rationale is needed for these grouping decisions.  
Relatedly, the decision to exclude non-susceptible adolescents or committed never smokers is 
not clear; more rationale is needed on this point.  

8. Is the analytic approach appropriate given the design and purpose of the study? 

The analyses follow a logical procedure and process; analyses are appropriate given the study 
questions (use of the powerful Benjamini-Hochberg procedure to account for multiple tests is 
a nice feature of the approach).  Describing, in detail, each hypothesis, its link to a specific 
assessment, and the analytic approach used strongly underscores transparency of the work 
and approach (i.e., that no “short cuts” were employed).  

It wasn’t clear from the write-up whether there were baseline differences within each age 
group between conditions.  There were no differences in the overall sample, as reported in 
4.3.1, but it’s not clear whether that holds for specific age groups.   

9. Are results presented consistent with the analytic approach? 

Yes, there are no concerns – the analyses are presented exactly as intended – no “fishing” 
expeditions were conducted. 

10. Are there any concerns with the results presented? 

Graphical presentation of key findings would improve readability (for those that prefer 
figures or graphs) and periodic summaries of the findings would assist in interpretation (lots 
of results are presented). 

It seems inappropriate to discuss non-significant findings, even to simply comment 
descriptively on mean differences.  It is recommended that the results only comment on those 
results that are significant as defined in this report (i.e., with all corrections employed).  

The report asserts that the study was underpowered to conduct subgroup analyses (e.g., 
between smoking groups; ages).  This limitation is unfortunate because some important 
conclusions about the widespread applicability and utility of the new statements could be 
made. 

11. Are potential limitations of the study appropriately identified? 

Limits to sample representativeness are described in Section 4.2; other limitations are also 
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described (e.g., endemic to online studies).  Although the study was focused on assessing 
knowledge as an outcome, it seems important to state as a limitation that the results do not 
imply that these knowledge changes translate into less tobacco product use or initiation of 
use. 

12. Are the conclusions drawn from the study well supported by the data presented? 

The conclusions section is a summary of the results; it accurately represents those results.  To 
the extent that broader conclusions need to be drawn (e.g., about specific statements and their 
suitability), those statements are absent. 

III. Specific Observations on Experimental Study on Warning Statements for Cigarette 
Graphic Health Warnings: Study 1 Report 

None provided. 
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Quantitative Consumer Research on Cigarette Health Warnings: Study 2 

I. GENERAL IMPRESSIONS 

This very clearly written report describes a study that compared new graphic health warning 
labels for cigarettes to those that are already in circulation in the U.S. on various measures of 
health education.  The methods and results are very clearly described in a way that lends the 
study to great transparency in its approach.  The conclusions and reporting of results are 
accurate.  The randomized design is well described and appropriately conducted to ensure 
internal validity (especially important with an internet panel experiment).  Concerns that 
detracted from the overall quality of the study and report include the following.  First, the study 
needs greater levels of conceptual and empirical motivation – even as a practical matter, it is 
important to understand the reasons that graphic health warnings are important and why 
improving knowledge of the health risks of smoking could lead to changes in behavior.  Second, 
the measures, while clearly described, are not linked to any specific study or research program, 
making it difficult to evaluate their utility and validity (beyond face validity).  Third, the 
sampling scheme is a major limitation as the convenience sample limits generalizability of the 
study findings and the attrition rate over the three study sessions (over almost three weeks) is 
very problematic. Finally, the stimuli are necessarily artificial in experiments such as this one, 
but some design decisions (use of a blue package; model in the mocked-up design) could limit 
the overall generalizability of the study findings (i.e., for non-blue packages; and ads that do not 
feature a musical theme or male model). 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

The document is exceedingly clear in its purpose and in its style of communicating.  It 
follows a logical course (with some redundancy between sections adding to the readability of 
this dense, comprehensive report). Level of detail, particularly as it relates to the analytic 
plan and results, are crystal clear – supporting transparency of this endeavor. 

2. Does the executive summary accurately reflect the content of the overall document? 

The detailed executive summary accurately reflects the content of the full report. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

The design and analyses all are very clearly described.  The sample is clearly described, but 
some additional details would help to overcome structural limitations with the sampling 
frame (i.e., a convenience sample is used vs. a population-representative sample).  The 
specific procedures that went into development of the new text warnings and images were 
not described in detail; more information on formative work would improve the presentation 
of the report.  Additional information that links measures to their origin in the literature and 
provides some evidence of validity is needed.  Results would be improved by providing 
graphical representation of the results.  Overall, the study requires more conceptual 
motivation other than to build upon the practical motivation of testing labels as required by 
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statute.  All of these issues are described in detail below. 

4. Is the methodology used appropriate to address the study’s purpose? 

The randomized design is straightforward and enables a mostly internally valid test of the 
study hypotheses (about the primacy of graphic health warnings over text-only warnings).  

5. Are the stimuli used appropriate given the study’s purpose? 

From a practical perspective within the context of the study goals, the stimuli are appropriate. 
The present study is linked to the former study (OMB# 0910-0848) but it does not appear as 
though the results of that former study were used to inform the stimuli choice in the present 
study. In other words, the most effective stimuli (text warnings) from the former study were 
not used in the current study; all of the text warnings were used.  This is not a limitation or 
criticism per se, but it does suggest that the relationship between studies needs to be more 
clearly explained. 

In addition, the development process for the graphic images needs to be more clearly 
described.  What was the formative testing process that went into designing and then finally 
choosing those images? What was the charge given to the designer that developed those 
images?  Were images keyed to the specific text warnings?  Were issues regarding diversity 
of the model facsimiles part of the development (e.g., regarding age, gender, apparent race or 
ethnicity)? 

There is an element of artificiality in this kind of experimental study, of course, but the 
decision to use a cigarette named “brand” versus a name brand was not clear.  There also 
could be concerns about use of a blue box for this cigarette brand stimuli as different colors 
communicate different features of the product.  For example, some older research by the 
tobacco industry suggests that blue could convey information that the product is “safer” or 
more geared toward males (again the research is old).  While there were not differences 
between conditions in the package color, the findings may be different with differently 
colored or logoed packages (or packages for real brands).  Some consideration of this issue is 
warranted. 

Decision processes and development of the print ad is also needed (e.g., why music? why a 
male model?). 

6. Are the outcomes measured appropriate given the study’s purpose? 

The outcomes are geared toward the goal of the study, but more information on the origin of 
the measures and validity needs to be considered.  There are general references provided in 
the aggregate for the measures but linking specific measures to a specific citation is 
important for determining the appropriateness of that measure.  

7. Are the study participants included appropriate given the study’s purpose? 

The sampling frame is a significant weakness for this research.  As noted in the report, 
convenience samples suffer from a host of structural biases that cannot be easily overcome 
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(unless there is some sort of weighting procedure considered; but was not apparently done for 
this study).  Moreover, the loss to follow-up over the short time frame of the study creates 
additional problems.  The report advances some discussion points to minimize the attrition 
problems; but these are significant problems, nonetheless.  Some analysis of drop-outs versus 
completers, sample representativeness, etc. would help to offset some of these concerns 
about the sample. 

Some information on recruitment methods are needed.  For example, what were participants 
told about the research? Were participants kept blind to the study purpose up to a point? 
These issues are important to consider because each has implications for contextualizing the 
limitations to generalizability of the sample. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

The analytic plans represent a solid test of the study hypotheses.  Correction for multiple tests 
is considered, and the results are presented and discussed plainly.  Key results could also be 
presented via figures to improve communication of this densely packed set of results. 

9. Are results presented consistent with the analytic approach? 

The analytic approach was very clearly described, and the execution and presentation follow 
from this approach. 

10. Are there any concerns with the results presented? 

No concerns beyond the fact that the study was not powered to detect subgroup differences. 
While the report is very clear about this decision, it is unfortunate because to understand 
what works and for whom (and potentially why) are important questions given widespread 
distribution of the warning labels. 

11. Are potential limitations of the study appropriately identified? 

Major study limitations are described in the conclusions. Some of these limitations are quite 
serious (e.g., sampling) and the report does a reasonable job of explaining and describing 
implications of these limits. 

12. Are the conclusions drawn from the study well supported by the data presented? 

The conclusions are generally non-numeric restatements of the findings and are accurately 
stated.  However, some of the non-significant results for some of the warnings are discussed 
and explained; these sorts of explanations are largely speculative (if informed) and also do 
not match with other aspects of the report (where non-significant results are left 
unexplained).  It may be best (most consistent) to not offer such explanations. 

III. Specific Observations on Experimental Study of Cigarette Warnings: Study 2 Report 

None provided. 
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V.   Reviewer #5 
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External Letter Peer Review of Quantitative Consumer Research on Cigarette Health 
Warnings Required by the Family Smoking Prevention and Tobacco Control Act 

Reviewer #5 

Quantitative Consumer Research on Cigarette Health Warnings: Study 1 

I. GENERAL IMPRESSIONS 

None provided. 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

The document is pretty logical, but I believe that clarity could be improved.  The study 
designs are complex given the research questions.  Although it would increase length by a 
few pages, I think some extra information would be helpful.  The report reads like it was 
written by someone who is very succinct, but who knows this study really well and forgets 
that others do not know it as well.  Some additional phrases and explanation, even if 
redundant, will help the reader navigate this complex and important study.  I also believe that 
the 3 ‘reports’ in this Study could be condensed and one could remove all of the cover pages 
and do one larger Table of Contents and you remove some of the redundant recap summaries 
and the Table of Contents that are not necessary if this is one large report instead of 3 reports. 

2. Does the executive summary accurately reflect the content of the overall document? 

The summary does a pretty good job of summarizing the overall document. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

The detail is nearly sufficient.  I had to read some sections 3 times to understand them and 
that is not ideal.  At the most basic level, any study report or publication should provide 
enough detail to fully replicate this study. In this case, I think that I could fully replicate that 
study by reading this report.  My primary critique is to help the reader with short reminders 
and rationales about the study design or key findings, especially given the many nuances of 
these studies.  See specific suggestions in the table below. 

4. Is the methodology used appropriate to address the study’s purpose? 

I believe that the randomized design and other methods appropriate to answer the study 
purpose. 

5. Are the stimuli used appropriate given the study’s purpose? 

The stimuli, warning statements, were appropriate and captured the key health risks of using 
cigarettes that smokers and at-risk youth should be aware of. 
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6. Are the outcomes measured appropriate given the study’s purpose? 

Overall, the outcomes are appropriate.  However, I have a concern about the collinearity of 
two of the secondary outcomes.  I believe that they may be highly correlated and could either 
be combined or one could be dropped if they are highly correlated.  I did not have access to a 
correlation table, but that is my suspicion. 

7. Are the study participants included appropriate given the study’s purpose? 

Yes, I think it was very appropriate to assess youth susceptible to smoking, youth smokers, 
and adult smokers.  In other words, I agree with not including youth who are non-susceptible 
nonsmokers and adults who are nonsmokers.  

8. Is the analytic approach appropriate given the design and purpose of the study? 

Although I am not a statistician, I believe that the statistics were appropriate.  The authors 
conducted a large number of statistical tests and performed analyses to avoid making Type 1 
errors.  I am aware of Bonferroni corrections, but not the FDR method; however, it seemed 
appropriate from the description. 

9. Are results presented consistent with the analytic approach? 

Yes. 

10. Are there any concerns with the results presented? 

No. 

11. Are potential limitations of the study appropriately identified? 

The study sample as a convenience sample is a limitation but that was clearly identified.  The 
study also relied totally on self-report and that could have been highlighted a little more 
clearly. 

12. Are the conclusions drawn from the study well supported by the data presented? 

Yes, the conclusions generally flow well from the data presented.  However, the conclusions 
are very conservative.  The report does not really ‘take a stand’ on which warnings might be 
the best according to the data. I prefer findings that are a little more prescriptive based on the 
evidence and that synthesizes rather than merely regurgitates the findings.  That said, I do not 
think the report goes well beyond the data. 

III. Specific Observations on Experimental Study on Warning Statements for Cigarette 
Graphic Health Warnings: Study 1 Report 
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Page Paragraph/Li 
ne 

Comment 

4 Whole page The design is a little confusing and the verbal description would be 
improved by a study design figure similar to the one in Study 2 
(Figure 2-1, p.15) that showed the 3 sessions and the outcomes. 
Please add a study design figure that shows the two phases and the 
outcomes and stimuli by condition. 

17 Tables 2-1, 
2-2 

The ‘matching’ that was done between original TCA labels and the 
revised ones is quite confusing. I would consider making a new table 
in landscape that shows the original statement and their matches. I 
know that some don’t have a match and that could be denoted. This 
new table of matches could replace these tables or be an additional 
one. I think replacing might be better. This would also make is 
clearer that conditions 12-16 don’t have a true match. 

18 Para “The 
Phase 2…” 

This paragraph is dense and takes 2-3 readings to grasp. A picture in 
the form of that revised study design or table would help. 

20 Middle (added word) However, because respondents were recruited using 
non-probability, convenience sampling methods, results from this 
study are not necessarily representative of the populations from 
which the sample was drawn. 

24 Middle The final secondary outcome looks at secondhand smoke. I do not 
think the report pointed out that none of the labels focused on 
secondhand smoke, and I would point that out. It would be a type of 
halo effect to impact that outcome. 

27 B8_1 to 4 If not mentioned, I would make it clear that those items were all 
mentioned together in a warning, but the specific elements are split 
apart for measurement. 

30 Middle Can you state the actual amount of statistical power for the Tx vs 
Control comparison rather than say it was lower? 

32 Para 1 I believe these are analyses 12-16 – I would say that to aid the reader. 
36 Section 1 For dichotomous outcomes, I think the last one should be Ha and not 

Ho. 
37 Top of page Same as above. 

For dichotomous outcomes (i.e., new knowledge, thinking about 
risks, factuality):– 
H0: the proportion (%) responding in a manner indicative of being 
better informed about the health risks of smoking (e.g., reporting that 
the statement provided new knowledge) for those in the treatment 
group = 0. 
–H0: the proportion (%) responding in a manner indicative of being 
better informed about the health risks of smoking (e.g., reporting that 
the statement provided new knowledge) for those in the treatment 
group > 0. 

60 It might be easier for the reader to show the Phase 1 methods and 
results and then describe Phase 2 vs the method 1 & 2 and then 
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Page Paragraph/Li 
ne 

Comment 

results 1 & 2. 
63 Sect 3.2 I don’t recall seeing the S stood for Statutory so I might say that 

earlier. Maybe I missed it. 
68 Comparison2 The pattern of findings seemed odd and I might recheck them. The 

two warnings had very different % of new knowledge yet had 
identical rates of Thinking about Risks. 

73 Sect 3.3.6 Believability and Factuality seem like the same construct. I also think 
the pattern of findings may be identical. If they are highly correlated, 
I would drop Factuality. 
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Quantitative Consumer Research on Cigarette Health Warnings: Study 2 

I. GENERAL IMPRESSIONS 

None provided. 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Overall, the document is logically organized and is pretty clear.  I have one comment on the 
general organization of the document.  As with Study 1, I think it is inefficient and lengthier 
to have 3 cover pages for Executive Summary, Methods, and Results rather than having them 
all part of one document with a clear Table of Contents. 

2. Does the executive summary accurately reflect the content of the overall document? 

The Summary does a nice job of reflecting the overall content of the full report. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

Overall, the document provides most of the key details.  However, there are some additional 
explanations or ancillary analyses that I would recommend.  These are listed below and in the 
table at the end of this document.  

4. Is the methodology used appropriate to address the study’s purpose? 

The methods of an online panel to test consumer reactions to new warning labels is generally 
appropriate.  An in-person study with a sample this large and multiple follow-ups would be 
very cost and time prohibitive.  I like that the design of this study involved two viewings of 
the stimuli.  This mimics the real world exposure whereby people will see the warnings on 
their pack each time they pull it out to smoke.  As such, showing the warnings twice are a 
likely underestimate of the impact of these warnings.  In other words, the fact that this study 
detected significant effects bodes well for their real world impact given the more frequent 
exposure that will occur. 

5. Are the stimuli used appropriate given the study’s purpose? 

The stimuli used were appropriate for an online study.  The images were presented on both a 
cigarette pack and on a mock print advertisement, which replicates how they will appear in 
the real world.  Having a 3D-style pack that rotates is appropriate and desirable.  However, 
the Appendix did not properly depict what the pack presented to study participant actually 
looks like.  Appendix 1 shows a flattened illustration for a printing company.  That is fine to 
show, but at least one example of a control image and one of a treatment pack should be 
depicted in the Appendix.  I know that this image will not be movable given this is a report 
but show the image from 3-4 angles to show readers what the images looked like in the 
study. 
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6. Are the outcomes measured appropriate given the study’s purpose? 

Yes, given the outcomes listed in the original legislation, the outcomes chosen are 
appropriate. I also appreciate that labels with multiple warning elements were evaluated with 
scales rather than a single double-barreled or triple-barreled question.  The study goes 
beyond just one or two measures of the novelty of this warning information, but also probes 
the credibility, understandability of the images, as well as their ability to grab viewers’ 
attention.  This last factor is a key element of many health communication theories. 

7. Are the study participants included appropriate given the study’s purpose? 

The inclusion of youth who use tobacco and who are susceptible is appropriate as were the 
selection of adult smokers.  However, I am puzzled why non-smoking adults were studied.  
Why would you want to ask a 60- or 70-year-old non-smoker what they think about these 
warning labels?  There is almost no chance that they will become a smoker. I encourage a 
revised report to either state why they were included or to remove them from analyses. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

The analytic approach seemed appropriate.  There were two primary comparisons: comparing 
the new warnings to the existing Surgeon General ones and comparing the change in health 
beliefs over two time periods using a difference in difference approach.  Both are appropriate 
and yield slightly different information. 

9. Are results presented consistent with the analytic approach? 

Yes, the way that the results are presented is consistent with the planned analyses. 

10. Are there any concerns with the results presented? 

There are many results, but the report walks the reader through them systematically.  The 
primary exception is that the power analyses were very confusing.  I make some suggestions 
in the table below about how this could be more clearly presented. 

11. Are potential limitations of the study appropriately identified? 

Yes, key limitations are identified. 

12. Are the conclusions drawn from the study well supported by the data presented? 

Overall, the conclusions are mostly a verbatim restatement of the results.  The results are 
well supported by the data presented.  However, there should be more synthesis of the vast 
amount of data presented.  Also, there should be more of a summary of the merits or 
drawbacks of the individual warnings.  I know that there is not power to compare warnings to 
each other, but I think the report should provide stronger guidance, based on multiple 
outcome variables and metrics, about whether one or more warnings should be dropped for 
consideration.  As a whole, they fare well but 1-3 of these warnings do not score as well as 
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the others.  For instance, the Addictive and Quit Now warnings did not score as well, but did 
they score well enough to merit inclusion in the final list of warnings?  Moreover, which one 
of the COPD warnings is better based on the data? I know that overall the majority of new 
warnings are better than the controls on the outcomes, however, I lost track of whether there 
are a couple of warnings fail to show a significant improvement on most of the outcomes.  If 
so, that warning should not be recommended.  Pointing that out makes it easier for the reader 
and regulatory agency to know if there are one or more weak warnings. 

III. Specific Observations on Experimental Study of Cigarette Warnings: Study 2 Report 

Page Paragraph/Line Comment 
2 of 5 I would add a column showing the study condition # (0 – 16). 

See comment right below this row – use Table 2-1 here. 
14 Table 2-1 This table is excellent – conveys a lot of information in one page. 
15 Middle The duration of exposure to the warnings should be described. 

Did the survey software require 5-10 seconds of exposure, or 
was the respondent allowed to click through at their own pace? 
Did the software track how long the respondent viewed the 
stimuli? Presenting that they viewed that page for something like 
an average of 9 seconds would be useful. 

17 Middle The quality control description is useful, and I agree with that 
approach. However, I do not believe that the report lists the # or 
% of responses that were rejected for quality control purposes. 
Please show that somewhere, perhaps on this page or on the 
participant flow diagram. 

17 Sentence above 
Sec 2.3 

I would say “not necessarily representative….” These findings 
might actually be representative. 

18 Anywhere The mode of data collection as a study eligibility requirement 
should be mentioned earlier, perhaps on this page. Later in the 
report we learn that people taking the survey on their phone or 
tablet would get it discarded. 

24 All The report gives excellent data on the # of respondents (and their 
demographics and smoking status) to each of the 3 data 
collection periods. I know there is a lot of data, but it is useful. 

27 Table 4-2 This whole section is really hard to follow. I believe that the 
researchers eventually calculated the within-person correlation – 
can you mention that or highlight it, so we know the actual 
power in this study? Was is >90% for most analyses? 

28 4.3.1 after first 
para 

This is pretty complex, and I would walk the reader through one 
example. The example on p.105 for difference in difference was 
very useful for the reader. 

94 2.3 The report mentions that the comparison for the Control group is 
a pooled estimate for the 4 warnings (and not the participant 
reaction to just 1 of the SG warnings that they viewed). 
However, on Table 3-5 (p.106) the means for the controls are 
different (Session 1 – 3.35, 3.94, 4.37). I thought the control 
numbers should be the same if the data are pooled. I clearly did 
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Page Paragraph/Line Comment 
not understand the control comparison. 

99 Table 3-1 Attrition across Sessions was fairly high. The good news is that 
it did not vary by condition. However, attrition seemed higher 
for smokers. I would add a nonresponse or attrition analysis for 
demographics and smoking behavior to show if attrition was 
differential. 
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VI.   Reviewer #6 
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External Letter Peer Review of Quantitative Consumer Research on Cigarette Health 
Warnings Required by the Family Smoking Prevention and Tobacco Control Act 

Reviewer #6 

Quantitative Consumer Research on Cigarette Health Warnings: Study 1 

I. GENERAL IMPRESSIONS 

This study was well designed to assess whether the revised warning statements would meet the 
mandate to increase understanding of the risks associated with smoking. It is clear why the main 
outcomes of new knowledge and learning were included and prioritized because of the statutory 
obligation in the TCA, and the writers mention that novelty is important for drawing attention.  
However, there is little discussion of theory in the selection of the other measures that have been 
included and analyzed.  For example, the cognitive elaboration measure (“think about risks”) and 
the potential importance it may have in retention of information included on the labels, is not 
included in the report.   

Each of the individual choices for the stimuli and comparisons make sense for each individual 
label, and for each phase of the study.  The choices are clearly explained, and the logic is sound.  
But because the labels are not parallel in wording (some with multiple health effects, others with 
only one), and because some of the labels have clear controls in the statutory labels, while others 
don’t, it makes the results section quite dense.  It hampers an easy comparison between the 
categories of labels.  In the summary section, it may help to expand on the tie between novel 
information and believability. It is common for people to view new information with skepticism, 
this should not be seen as a potential drawback.  Table 4-1 was particularly helpful in bringing a 
large amount of information together in an easily digestible way, but the summary section does 
not help the reader synthesize the findings or leave the reader with an overall take-home 
message. 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Yes. There is some redundancy between sections, but it does allow for each section to be 
read and digested independently.  I understand the reasoning behind using linear and ordinal 
regression for the health beliefs, but it makes the findings more burdensome to digest and 
compare. 

2. Does the executive summary accurately reflect the content of the overall document? 

Yes. The executive summary provides a good overview of the purpose, methods and 
findings. Given the level of detail provided in the full report, it could likely be simplified 
further to assist an audience not well versed in scientific nuance and methodology. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 
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Yes. The methods section was thorough and detailed.  I do think that a quick summary of the 
planned vs. actual assignment to condition error would be useful in the results section.  The 
explanation of the effects of the error were clear. 

4. Is the methodology used appropriate to address the study’s purpose? 

Yes. One drawback to the method is that some of the labels had multiple health beliefs and 
others only one.  Because these are treated differently in analysis (some linear, some ordinal), 
it makes comparisons about label features more difficult. 

5. Are the stimuli used appropriate given the study’s purpose? 

Yes. The stimuli are appropriate.  Using the statutory and revised statements allow for a 
direct comparison and allows for conclusions about which ones are better suited to increase 
knowledge about the harms of tobacco. 

6. Are the outcomes measured appropriate given the study’s purpose? 

Yes. It would be helpful for there to be some theoretical expansion on some of the constructs 
measured.  The rationale for the new knowledge, learning and health beliefs is clear, but I 
would have liked to have seen some more rationale for including thinking about the risks, 
believability, and factuality.  Why are these particular measures important to the purpose? 

7. Are the study participants included appropriate given the study’s purpose? 

Yes. You may wish to include a brief rationale for not including adult non-smokers, I believe 
this is a strength of the study, as these statements are designed to appear on packs and 
therefore the intended audience is smokers. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

Yes. While the reasoning behind using ordinal and linear regression based on whether the 
items could be scaled is scientifically sound, it does make the interpretation of the results 
more difficult.  The sample seems large enough to consider dichotomizing the responses as 
agree/disagree.  If the pattern of findings holds, it would be easier to interpret, and would 
help the reader draw conclusions. 

9. Are results presented consistent with the analytic approach? 

Yes. The results section provides a great deal of information on the individual statements and 
warnings, and it is consistent with the proposed analytic strategy.  However, it would benefit 
from a few more summary figures or tables that help highlight the results of the slightly 
bigger picture question being asked.  What do these results tell us about the statutory labels 
vs. the revised labels as a whole? 

10. Are there any concerns with the results presented? 

No. If there is a way to summarize the results of Tables 3-6 and 3-7 in an additional table,  
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that would be helpful.  Consider making 3-8 into a figure or providing a figure that highlights 
some of the significant findings. 

11. Are potential limitations of the study appropriately identified? 

Yes. Other potential limitations are in my comments in the methods section. 

12. Are the conclusions drawn from the study well supported by the data presented? 

To the extent that there are conclusions presented, yes.  The study presents a summary of 
findings, which is a better descriptor than conclusions.  The report does not conclude which 
statements are the best, or which of the results presented are used to determine the utility of 
the statement for selection.  Table 4-1 summarizes the findings nicely, but the summary does 
not provide any real “take-home” points in any easily digestible fashion.  This section could 
be improved if it not only summarized the findings but helped place them in the context of 
the purpose of the findings. 

III. Specific Observations on Experimental Study on Warning Statements for Cigarette 
Graphic Health Warnings: Study 1 Report 

None provided. 
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Quantitative Consumer Research on Cigarette Health Warnings: Study 2 

I. GENERAL IMPRESSIONS 

This study was well designed to assess whether the revised warning statements would meet the 
mandate to increase understanding of the risks associated with smoking.  It is clear why the main 
outcomes of new knowledge and learning were included and prioritized because of the statutory 
obligation in the TCA.  However, there is little discussion of theory in the selection of the other 
measures that have been included and analyzed. For example, the cognitive elaboration measure 
(“think about risks”) and the potential importance it may have in retention of information 
included on the labels, is not included in the report.    

The longitudinal nature of the study, as well as a naturalistic placement of the messages on packs 
and in advertisements make these data compelling, as does the use of the SGW as the control 
condition.   

In the summary section, Table 4-1 was particularly helpful in bringing a large amount of 
information together in an easily digestible way, but the summary section does not help the 
reader synthesize the findings or leave the reader with an overall take-home message. 

II. RESPONSE TO CHARGE QUESTIONS 

1. Is the document logical and clear?  

Yes. There is some redundancy between sections, but it does allow for each section to be 
read and digested independently.  Many of the outcome measures are not justified in the 
background or methods section. 

2. Does the executive summary accurately reflect the content of the overall document? 

Yes. The summary gives a succinct overview of the study purpose, methods, and results. It is 
clear and should be easy to follow for interested members of the public. 

3. Is sufficient information provided about the study design, stimuli, sample, methods, 
analysis, and results? 

Yes. It would be helpful to provide a brief summary of the interesting and relevant findings 
from the subgroup analyses that are included in the appendices embedded in the results 
section of the report.  

4. Is the methodology used appropriate to address the study’s purpose? 

Yes. The naturalistic approach and longitudinal nature of the study are assets of the study and 
help address the study’s purpose.  Comparing the proposed warnings to the current warnings 
is appropriate to the study’s purpose.  

5. Are the stimuli used appropriate given the study’s purpose? 
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Yes. You could consider giving some details about the development of the photorealistic 
images and how they were determined as concordant with the messages. 

6. Are the outcomes measured appropriate given the study’s purpose? 

Yes. It would be helpful for there to be some theoretical expansion on some of the constructs 
measured.  The rationale for the new knowledge, learning and health beliefs is clear, but I 
would have liked to have seen some more rationale for including thinking about the risks, 
believability, and factuality. 

7. Are the study participants included appropriate given the study’s purpose? 

Yes.  I would clarify whether the non-smoker category includes never smokers and former 
smokers, or only former smokers.  Since you are including non-smokers in this study (as 
opposed to Study 1), you might provide a brief rationale for the inclusion on non-smokers as 
a group in this study and any hypothesized differences. 

8. Is the analytic approach appropriate given the design and purpose of the study? 

Yes.  I’m slightly concerned about the number of times the participants were exposed to the 
health beliefs assessment and whether there could be an interaction with the condition.  All 
participants were exposed to a large list of health effects of cigarettes that are, by design, 
novel.  Then only those in the treatment condition are being exposed to the warnings with the 
new/novel information on it. It concerns me slightly, that there might be a priming effect of 
the health belief assessment for those participants in the treatment condition.   

9. Are results presented consistent with the analytic approach? 

In the presentation of results, rather than order the tables by condition, which has no inherent 
meaning to the reader, consider leaving the control at the top and then ordering the remaining 
rows by the highest (new information, or highest mean). It allows the reader to see the labels 
from most effective to least effective on some of the main outcomes.  

10. Are there any concerns with the results presented? 

Potentially. In addition to differential attrition by condition, I would like to make sure there 
wasn’t differential attrition among key demographic groups between time points, it wouldn’t 
impact the treatment/control findings, but it might hamper the generalizability of the findings 
if particular demographic groups were more likely to drop out.  Looking at Table 3-1 it 
appears that low income individuals were dropping out more than higher income individuals, 
and that higher education participants were retained better than lower education.  I would be 
curious to know if these demographics dropped out at different rates per condition. 

11. Are potential limitations of the study appropriately identified? 

Mostly. I was interested in the possible impact of an interaction between testing and 
condition.  All participants saw a list of health beliefs (many of which are considered novel), 
and then those in the treatment group saw a warning that potentially reinforces one of those 
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novel health beliefs, while those in the control see information that is mostly not considered 
novel.  I was wondering if there was a concern about priming people with the pre-test, and it 
being reinforced in the treatment condition, but not the control. 

12. Are the conclusions drawn from the study well supported by the data presented? 

The study presents a summary of findings, which is a better descriptor than conclusions.  The 
report does not conclude which labels are the best, or which of the results presented are used 
to determine the utility of the label for selection.  It would be interesting to discuss whether 
there are certain characteristics of the labels that predicted better recall.  Table 4-1 
summarizes the findings nicely, but the summary does not provide any real “take-home” 
points. 

III. Specific Observations on Experimental Study of Cigarette Warnings: Study 2 Report 

None provided. 
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IV. PEER REVIEWER COMMENT TABLE 
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Study 1 

I. General Impressions 
REVIEWER COMMENT RESPONSE 
Reviewer #1 Overall, this represents high quality statistical design to address key questions about a revised set 

of warning labels compared to the set of nine that were outlined in the TCA.  The statistical detail 
presented is of outstanding quality and thoroughly documented.  However, the lack of an 
appropriate theoretical framework to the document means that it is not clear how the nature of the 
different outcomes being addressed relate to each other. 

The report outlines the purpose of the study as the identification of whether the proposed revised 
warning labels will likely lead to higher levels of public understandings of the risks associated 
with tobacco use than is achieved with the TCA warnings.  The report notes that there are two 
questions needed to meet this goal: do the revised statements lead to new knowledge (question A-
1) and do they lead to new learning (question A-2).  Quite appropriately, these two questions are 
primary aims.  However, the reader needs a theoretical framework to understand the rationale for 
including the other two primary aims and the four secondary aims. Indeed, is the overall purpose 
just to increase the public understanding or is it to increase the public understanding in a way that 
will motivate more behavior change (reduced uptake and increased quitting)? 

Indeed, from the executive summary, there is no indication that there are eight outcomes being 
investigated in this study, let alone how each might relate to the purpose of the study.  The case 
for including outcome #3 (thinking about the risks) might be expected to be that receiving new 
knowledge that relates to new learning should be most important when these two translate into 
cognitions on risks. 

It is particularly important that the reader understands the importance of inducing a change in 
health beliefs.  Indeed, health beliefs did not change with different textual warnings in Study 1 
but were responsive to graphic warnings in Study 2.  This is a critical finding from these two 
studies as it shows how graphic warnings have an added effect to text warnings.  Indeed, this 
indicates that the two studies should be presented as a single report.  This could be accompanied 
by a combined methodology report as an appendix.  Currently, there is a lot of replication in the 
methodology reports.     
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I. General Impressions 
REVIEWER COMMENT RESPONSE 

Without an appropriate theoretical framework and expanded study purpose, this study should be 
limited to addressing only three of the study outcomes.  The remaining outcomes take up 
considerable space in the report (with appropriate analyses and results), but not even addressed in 
the executive summary.  This reviewer does not think that the report should be limited to the 
three obvious outcomes from the current specification of the purpose of the study.  Rather the 
outcomes as outlined are appropriate to the real issues at stake.  It is the study purpose that needs 
some expanding as suggested above.  In comments on the second report, a suggested theoretical 
framework is outlined that contains each of the eight aims investigated in the two studies. 

Reviewer #2 My primary comments are indicated below, but a few stand out: 1. The need for some 
overarching conceptual framework to bring coherence to the outcomes assessed and 
interpretation of results; 2. stronger justification for the measures used, including information on 
the validity of measures, especially novel ones; 3. consideration of prior research to determine 
meaningful effect sizes and power; 4. stronger justification for the phase 2 belief assessment; 5. 
stronger justification for the analytic approaches and inclusion of sensitivity analyses to evaluate 
the consistency of results under different specifications (e.g., approach to randomly selecting 
comparative TCA warning). 

Reviewer #3 The comments that I have made in response to the 12 charge questions include various elements 
that would fall under “general impressions.” I draw them out here in a separate answer.  

Both studies are very well done in terms of design and data analysis.  The designs selected 
provide for an appropriate control groups which are the current standards for warnings (Surgeon 
General in Study 2) or immediate past selections (initial FDA warning labels in Study 1).  The 
data analysis plan is strong and straight forward.  It is careful on statistical treatment of the 
quality of data (e.g. continuous vs. rank order) and especially strong on correcting for 
experiment-wise error and power considerations.  Both documents do a good job in 
communicating their procedures and the results except as noted regarding Study 1’s complex and 
difficult design that requires some supplementation with a clear and effective graphical 
description.  If one accepts that the operational measures of learning and novelty are valid 
measures of their underlying constructs, then there is a clear picture that the new warning texts 
and warning labels are effective relative to their comparison. 

However, I am concerned that the measures deployed – perceived novelty and awareness – are 
not convincing measures of the underlying constructs that the research is targeting.  In Study 1, 
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I. General Impressions 
REVIEWER COMMENT RESPONSE 

the researchers do employ a measure of believability and of facticity (opinion vs. fact) finding 
that the new labels are less believable. In Study 2 the believability measure is not present even 
though it was diagnostic in Study 1.  Both the believability and facticity measures underscore the 
fact that the new warnings may not be accepted by the target audience.  The authors are well 
aware of this and comment on it in both studies.  But coupled with self-report measures of 
learning and novelty (awareness), the lower levels of acceptance of the labels reduce the overall 
impact of the results.  The implicit rejoinder in the data to the argument that the results are not so 
convincing is that the warnings affect the acceptance of negative health consequences (i.e. 
beliefs) in the warning label conditions versus the SG warnings condition and do so over time. 
But as I note in my comments on Study 2, two concerns arise about these findings.  The first is 
that asking beliefs at baseline before message exposure taints the message processing by focusing 
respondents’ attention to the messaging in ways that privilege the beliefs being targeted.  Second, 
the beliefs are measured three times reinforcing the warning labels’ content.  Third, it is not clear 
why all beliefs would be affected by a specific warning label as opposed to a more targeted set of 
outcomes wherein warning label X affects beliefs related to warning label X but not beliefs Y and 
Z. 

In the end, these are both very carefully done studies that adhere closely to the data that has been 
gathered.  This reviewer is raising interpretive considerations that essentially claim that the 
overall set of results are less convincing than they might be had the same constructs been 
operationalized differently and slight changes in the design in Study 2 been implemented. 

Reviewer #4 This extremely clearly written report documents an online experiment that was conducted to 
evaluate the efficacy of new smoking warning statements (versus older statements) for improving 
knowledge of the health risks of smoking.  The information is accurately reported, and a very 
good amount of detail is provided to support transparency in reporting the methods and results.  
The methods mostly follow logically from the stated goals of the research, and the complex 
experimental design is suited to the task at hand.  The report carefully describes power analysis, 
rationale for taking specific analytic approaches, and drawing conclusions based on the results 
(essentially a restatement of those results).  The report was lacking in several areas and would 
benefit from: providing more detail and rationale on the need for warning labels and 
conceptually, the link between warnings and behavior or behavior change; being clearer on the 
origin of the assessments and their validity; and providing more information on vendor and 
sampling issues.  Presentation of the results would be improved with more frequent summaries 
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I. General Impressions 
REVIEWER COMMENT RESPONSE 

and inclusion of graphic presentation of key results (e.g., for primary outcomes).  It is unfortunate 
that the study was not powered to detect differences in different subgroups or by age; warning 
statements are not received the same by some segments of the population and to the extent that 
the warning labels need to cover a wide population base, it would be important to know what 
worked and for whom.  The key limitation, for this reviewer, is in the sampling frame and 
sampling design.  The report acknowledges the limitations with employing a convenience sample 
(albeit one that is very diverse), but the robustness of the conclusions depends, in part, on the 
extent to which they generalize to the population as a whole; and this is just not as easily possible 
with a convenience sample.  Additional information on vendor choice, features of their panel, and 
decisions to not utilize weighting or some other sampling scheme would help to contextualize the 
results. 

Reviewer #5 None provided. 
Reviewer #6 This study was well designed to assess whether the revised warning statements would meet the 

mandate to increase understanding of the risks associated with smoking.  It is clear why the main 
outcomes of new knowledge and learning were included and prioritized because of the statutory 
obligation in the TCA, and the writers mention that novelty is important for drawing attention.  
However, there is little discussion of theory in the selection of the other measures that have been 
included and analyzed.  For example, the cognitive elaboration measure (“think about risks”) and 
the potential importance it may have in retention of information included on the labels, is not 
included in the report.   

Each of the individual choices for the stimuli and comparisons make sense for each individual 
label, and for each phase of the study.  The choices are clearly explained, and the logic is sound.  
But because the labels are not parallel in wording (some with multiple health effects, others with 
only one), and because some of the labels have clear controls in the statutory labels, while others 
don’t, it makes the results section quite dense.  It hampers an easy comparison between the 
categories of labels.  In the summary section, it may help to expand on the tie between novel 
information and believability. It is common for people to view new information with skepticism, 
this should not be seen as a potential drawback.  Table 4-1 was particularly helpful in bringing a 
large amount of information together in an easily digestible way, but the summary section does 
not help the reader synthesize the findings or leave the reader with an overall take-home message. 
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II. Response to Charge Questions 

CHARGE QUESTION 1. Is the document logical and clear? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 The document is written in clear English and for the most part the presentation is logical and 
concise.  The problem is that it is not clear why there are eight different aims addressed in this 
study. It is well into the document before the reader learns that there are eight aims and, for 
many of them, the relevance to the study purpose is far from clear. It needs a theoretical 
framework from which the relevance of each aim is presented. 

Reviewer #2 Yes. However, to make it even clearer, I recommend that the authors integrate a figure to 
illustrate the protocol steps, including when stimuli were shown and the timing of specific 
measures. 

I recommend eliminating redundancy between the methodology report and the results report, 
which includes a LOT of the same information. 

Reviewer #3 Yes, the document is logical and clear in many respects, most in fact.  However, the design of 
Study 1 is very complicated and unusual, and it took this reviewer multiple readings before it 
became clear what was taking place and what the exact nature of the protocol was.  I would 
strongly recommend a visual presentation of the protocol to help readers understand what the 
sequence was and to understand the kinds of questions being asked at various stages along with 
the warnings to which respondents were exposed at the different stages and phases of the 
protocol. 

Reviewer #4 The report of Study 1 is very well-written, and clearly described.  Some additional details on 
study rationale, features of the design, and analyses would have improved the depth and quality 
of the report, however (these are described in subsequent sections of these review comments). 

Reviewer #5 The document is pretty logical, but I believe that clarity could be improved.  The study designs 
are complex given the research questions.  Although it would increase length by a few pages, I 
think some extra information would be helpful.  The report reads like it was written by someone 
who is very succinct, but who knows this study really well and forgets that others do not know it 
as well.  Some additional phrases and explanation, even if redundant, will help the reader 
navigate this complex and important study.  I also believe that the 3 ‘reports’ in this Study could 
be condensed and one could remove all of the cover pages and do one larger Table of Contents 
and you remove some of the redundant recap summaries and the Table of Contents that are not 
necessary if this is one large report instead of 3 reports. 
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CHARGE QUESTION 1. Is the document logical and clear? 
REVIEWER COMMENT RESPONSE 

Reviewer #6 Yes. There is some redundancy between sections, but it does allow for each section to be read 
and digested independently.  I understand the reasoning behind using linear and ordinal 
regression for the health beliefs, but it makes the findings more burdensome to digest and 
compare. 

CHARGE QUESTION 2. Does the executive summary accurately reflect the content of the overall document? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Similar to the above statement, the executive summary does present how the findings of the study 
relate to the purpose of the study.  This is written in clear and understandable English.  However, 
this means that the numerous additional aims that are addressed in this study are not mentioned at 
all.  The authors can’t have it both ways.  Either make the case for including the additional aims or 
delete the analyses relating to them from the report. 

Reviewer #2 Clarify that the stimuli are just text (i.e., no imagery/pictures).  Otherwise, it is a bit confusing 
since the title of the report indicates “graphic” warnings. 
Add a justification for the three primary outcomes selected, including an indication of the 
constructs that they are supposed to measure.  I would also mention the “secondary” outcomes 
since they are generally important constructs for evaluating message effects in a brief experiment 
like this (see comments in the outcome section for concerns about designating some measures as 
secondary without any theoretical or empirical justification). 

For phase 2, clarify this statement so that the reader understands what it means without going to 
the methods section:  “Participants assigned to the treatment conditions viewed one of several 
different combinations of 9 revised warning statements.” 

Not clear what this means:  “After viewing the 9 warning statements, all participants answered 
questions about their beliefs about the link between smoking and each of the health consequences 
presented in the warning statements.”  Did everyone answer the same questions, some of which 
included health effects that were on the warnings that they evaluated and some of which were 
not?  Or did people just evaluate outcomes that were on the warnings they evaluated.  What was 
done has implications for the analysis and its interpretation (see below). 
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CHARGE QUESTION 2. Does the executive summary accurately reflect the content of the overall document? 
REVIEWER COMMENT RESPONSE 

For phase 2, did the control group get the same health belief questions asked as in phase 1? 
Clarify. 

Include descriptive information for the 4 of 15 revised statements that were higher than the 
standard warnings on thinking about risks given its importance in predicting cessation. 
Clarify what is being compared in the health beliefs summary at the end of the results section. 

Reviewer #3 Yes, I thought the executive summary was a good representation of the positive findings and 
procedures discussed in much greater detail in the subsections of the ensuing documents.  The 
only respect in which I thought the executive summary was a little bit misleading -- and this may 
reflect more of my views about the research than others who read the document differently -- is 
the presentation of findings about believability.  These can be construed as negative and/or 
problematic for the research and they should be a part of the executive summary.  I’m pretty sure 
that the authors who prepared the work do not agree.  They have offered some commentary in 
Study 1 and definitely in Study 2 about concerns that might be raised about believability and 
factualness. More about this below for Studies 1 and 2. 

Reviewer #4 Yes.  The executive summary is quite detailed and provides sufficient information that accurately 
reflects the report as a whole. 

Reviewer #5 The summary does a pretty good job of summarizing the overall document. 
Reviewer #6 Yes. The executive summary provides a good overview of the purpose, methods and findings. 

Given the level of detail provided in the full report, it could likely be simplified further to assist 
an audience not well versed in scientific nuance and methodology. 

CHARGE QUESTION 3. Is sufficient information provided about the study design, stimuli, sample, methods, analysis, and results? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 This reader was very impressed with the presentation of the overall study design, the choice of 
sample and experimental methods used for this study.  As above, the problem was the additional 
aims that were not well justified and, indeed, the study did not have the power to address all of 
them.  This puts at least one of these aims into the ‘exploratory aim’ category.  While it may meet 
some internal needs of the FDA to obtain this information at the same time as conducting this study, 
it is not clear why the final aim should be included in this report. 

Reviewer #2 The information provided is mostly sufficient.  I would add the following material to enhance the 
clarity of the information presented: 
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CHARGE QUESTION 3. Is sufficient information provided about the study design, stimuli, sample, methods, analysis, and results? 
REVIEWER COMMENT RESPONSE 

• Integrate a figure to illustrate the protocol steps, including when stimuli were shown 
and when specific measures were used. 

• Include a figure with the actual stimuli as shown to participants. 
• Provide more information on how revised warning statements were selected 
• Include more information about measurement (see comments in the next section) 

Reviewer #3 Yes, I thought that there was plenty of detailed information about the design, stimuli, sampling 
methods, and analysis both in the two documents that made up Study 1 plus the supplementary 
materials.  If I was looking for any additional information it would have been about the measures 
of susceptibility to smoking among adolescents which I couldn’t initially find although it does 
turn up later in the Study 1 and in Study 2.  Second, as I mentioned above, I think that the design 
of the study is complex and difficult to understand and could profit from a careful visual 
presentation of the protocol.  It’s not that the information is not present; it is.  However, it’s just 
difficult to fully comprehend what.  My final point concerns the stimulus materials that are 
generated for testing.  There is some brief discussion of how these materials were generated and 
while it may not be of value or of interest to understand the sifting and winnowing process here, 
this reviewer was a bit perplexed about the sources and topics that generated the new warnings. 

Reviewer #4 The study design, analysis, and results are described and are sufficiently detailed.  Aspects of the 
sample, stimuli, and methods are less detailed.  Some of the information needed includes (these 
are described in more detail in subsequent sections of this review): more conceptual background 
and motivation for studying warning labels; the value of warning labels; and need for new labels 
(beyond statutory requirements); formative work that went into development of the new warning 
labels; decision rules for segmenting the sample (e.g., using days smoked in past month; 
excluding committed never-smokers) and for choice of vendor (given the important limitations 
inherent in the non-representative sample); and validity of key measures used. 

The study is framed in a very practical manner, i.e., TCA developed text warnings, this study is 
designed to improve on those warnings by providing additional detail.  As important as this 
feature is for ease of communication, it is lacking in conceptual and empirical motivation; the 
result is that the rationale for the study comes across as thin.  An enhanced background section (it 
does not necessarily require pages of dense theory and analysis of previous research) – one that 
reviews relevant literature on health warnings, particularly the efficacy of such warnings (and 
need to change them periodically/frequently); importance of warnings for improving knowledge; 
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CHARGE QUESTION 3. Is sufficient information provided about the study design, stimuli, sample, methods, analysis, and results? 
REVIEWER COMMENT RESPONSE 

importance of knowledge to motivating behavior change, etc. – would really improve the 
scholarship of the report and motivation for the study.  Such information would also help to 
motivate the study hypotheses (which appear later). 

Reviewer #5 The detail is nearly sufficient.  I had to read some sections 3 times to understand them and that is 
not ideal.  At the most basic level, any study report or publication should provide enough detail to 
fully replicate this study. In this case, I think that I could fully replicate that study by reading this 
report.  My primary critique is to help the reader with short reminders and rationales about the 
study design or key findings, especially given the many nuances of these studies.  See specific 
suggestions in the table below. 

Reviewer #6 Yes. The methods section was thorough and detailed.  I do think that a quick summary of the 
planned vs. actual assignment to condition error would be useful in the results section.  The 
explanation of the effects of the error were clear. 

CHARGE QUESTION 4. Is the methodology used appropriate to address the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 The study is well designed and is appropriate to address the study’s purpose. 
Reviewer #2 In section 2.1, experimental design: The rationale for the approach used for the treatment 

conditions should be spelled out, as it is not clear. In particular, justify showing only one revised 
statement and eight of the original warning statements. 
Provide a justification for evaluating beliefs in two separate moments with different measurement 
approaches. 

In the methods section or the limitations, the authors could do a better job of citing literature 
indicating the consistency of results from online studies of warning responses and those that use 
either physical packs in brief experiments or that compare responses to warnings in online studies 
with those smokers have after policies are rolled out (e.g., Hammond D, Thrasher JF, Reid JL, 
Driezen P, Boudreau C, Arillo-Santillán E.  Perceived effectiveness of pictorial health warnings 
among Mexican youth and adults:  A population-level intervention with potential to reduce 
tobacco-related inequities.  Cancer Causes and Control.  23 (Supp1): 57-67. 2012; Huang L, 
Thrasher JF, Reid J, Hammond D. Predictive and external validity of a pre-market study to 
determine the most effective pictorial health warning label content for cigarette packages. 
Nicotine & Tobacco Research.  18(5):1376-1381.  2016; Thrasher JF, Carpenter M, Andrews JO, 
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CHARGE QUESTION 4. Is the methodology used appropriate to address the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Gray KM, Alberg AJ, Navarro A, Friedman DB, Cummings KM.  Cigarette warning label policy 
alternatives and smoking-related health disparities.  American Journal of Preventive Medicine. 
43(6):590–600.  2012; Hammond D, Reid JL, Driezen P, Boudreau C.  Pictorial health warnings 
on cigarette packs in the United States: an experimental evaluation of the proposed FDA 
warnings.  Nicotine Tob Res. 2013 Jan;15(1):93-102). 

Power calculations that adjust for false discovery rates (Benjamini & Hochberg, 1995) are 
important given the great number of comparisons made.  However, the authors would ideally 
provide citations and empirical justification for the anticipated effect size (difference of 0.5 and 
standard deviation of 1) given the substantial body of research in this area.  Otherwise, it is hard 
to determine if the study is over or underpowered.  This information will also be useful when 
considering the unanticipated equal allocation of sample to treatment and control groups, 
especially given the significantly lower power found for the equal allocation scenario relative to 
the optimized allocation with a larger control group.  The authors may be able to address this 
concern by using the literature to show the effect size, including meta-analyses. 

Reviewer #3 Sampling procedures seem to be reasonably well presented and there appears to be sufficient care 
in monitoring the attentiveness and legitimacy of individual respondents whether adult or 
adolescent.  The sample’s vendor appears to be especially careful about this.  Kudos here. 
The key analysis appears to be a comparison between responses to the new statements in the 16 
experimental conditions to the old statements in the control condition on criteria such as newness, 
perceived learning, and links between beliefs and outcome.  Although this sounds like it makes 
sense, it’s actually a weak criterion because the old statements have been rejected precisely 
because they are already well understood, and the new ones selected precisely because they are 
not so well known.  I think I would’ve been more impressed if there was a no-exposure control 
and/or an inaccurate belief control to show that the new information is better believed than both 
the old information and the information that is a part of inaccurate claims. 

The analysis plan for the knowledge learning and thinking about outcomes seems to make a fair 
amount of sense in that there is a comparison between items that are new and old but roughly 
matched on content between the treatment and control groups.  This allows one to infer that the 
new version is effective on these three measures versus similar content in comparison to the old 
version.  Where there is none whose content is comparable to that of the new than a random 
comparison is made between the new and the old which could easily overstate the effectiveness 
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CHARGE QUESTION 4. Is the methodology used appropriate to address the study’s purpose? 
REVIEWER COMMENT RESPONSE 

of the new.  The authors recognize this, but it nevertheless does run the possibility of overstating 
the result. 

Reviewer #4 The study design is complex but given some of the built-in limitations of internet survey panels 
that challenge internal validity of experiments, the design was well-appropriated for purposes of 
this study.  In other words, the randomization scheme and viewing allocations and random 
ordering of study stimuli in the control and experimental conditions (as well as the data security 
checks) improved internal validity and helped to overcome the limitations with internet panels. 

Reviewer #5 I believe that the randomized design and other methods appropriate to answer the study purpose. 
Reviewer #6 Yes. One drawback to the method is that some of the labels had multiple health beliefs and others 

only one. Because these are treated differently in analysis (some linear, some ordinal), it makes 
comparisons about label features more difficult. 

CHARGE QUESTION 5. Are the stimuli used appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 The experimental design is excellent and allows the assessment of the study aims related to the 
study purpose.  The rationale for presentation of study stimuli is well presented. 

Reviewer #2 Yes.  The stimuli seem pretty standard for online studies of warnings; however, it would be 
clearer if the report showed example stimuli to illustrate what the stimuli looked like to 
participants (which they do not currently do).  

Topics for the new warnings generally capture outcomes about which there is likely to be lower 
awareness in the general population.  How these topics were selected should be clarified, as there 
is no information about this issue in the report. 

Reviewer #3 The FDA has chosen to study lesser-known health consequences in the new warning statements.  
The argument here is that more well-established and better known health consequences are 
already well-known and only need reinforcement not creation or conversion.  The problem with 
teaching people something that is new is that “new information or claims” run the risk of being 
unpersuasive, and indeed raise skepticism about the new information given its novelty.  We have 
run across this problem in several different contexts where what is new is less likely to be 
believed.  This is a major issue here in Study 1 and in Study 2. 

Reviewer #4 The study has a very focused purpose, and to the extent that the experimental stimuli reflect 
warnings that will actually be used and (potentially) implemented, these stimuli are appropriate to 
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CHARGE QUESTION 5. Are the stimuli used appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

the task at hand. It makes logical sense to compare these newer warnings to the TCA warnings 
provided to evaluate whether those newer warnings improve knowledge and retention over and 
above the prior ones. 

Information on the development of the revised statements is lacking but is needed to evaluate 
their conceptual adequacy and literacy level, among other issues.  More description of the 
formative work that drove the development of these new warnings is needed. 

Reviewer #5 The stimuli, warning statements, were appropriate and captured the key health risks of using 
cigarettes that smokers and at-risk youth should be aware of. 

Reviewer #6 Yes. The stimuli are appropriate.  Using the statutory and revised statements allow for a direct 
comparison and allows for conclusions about which ones are better suited to increase knowledge 
about the harms of tobacco. 

CHARGE QUESTION 6. Are the outcomes measured appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 
Reviewer #1 No.  Only a subset of the aims are appropriate for the study’s purpose, as it is currently framed. 

This reviewer suggests that the wording of the study purpose be qualified so that the new 
understandings relate to a potential change in smoking behavior.  The study lacks a theoretical 
framework section that demonstrates why each of the outcomes measured is relevant to the study’s 
purpose. 

Reviewer #2 The conceptual model(s) that orients this study is underdetermined and never clearly defined.  At 
the end of a single sentence, the authors cite a bunch of studies to support their measurement 
strategy.  The report would be stronger if it provided citations separately for each measure used 
and an indication of how the construct it measures fits within a framework for message effects 
and/or the conceptualization of “understanding” (given the FDA mandate to increase public 
understanding).  The primary outcomes of “new information” and “self-reported learning” have 
some face validity as potential indicators of understanding as knowledge accumulation.  Still, the 
report would ideally cite studies with more convincing validity for these indicators.  The other 
primary outcome, “thinking about risks,” has substantial predictive validity and relevant studies 
should be cited (e.g., many studies of adult smokers have shown that this response to warnings is 
associated with downstream cessation attempts). Some researchers consider this measure as 
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indicative of message engagement or elaboration, which is a more standard term in 
communication research. 

The authors should provide some justification for selecting some indicators as primary and others 
as “secondary,” ideally based on the conceptual model that orients the study. For example, 
“informativeness” and “factuality” appear to overlap with the conceptualization of understanding.  
Why are they secondary?  Why is credibility not primary, especially given that the messages are 
mostly about less well-known smoking-related outcomes?  Decisions to treat these as secondary 
appears even more arbitrary after reading Study 2, where all measures are treated equally (i.e., no 
distinctions are made between primary and secondary measures). 

Phase 1 health belief questions use 5-point Likert type response options, which, in my opinion, 
does not really “fit” with the idea of a belief. In section 4.3, the report states: “Conceptually, the 
response categories for a Likert response scale represent an underlying belief continuum”.  The 
report would ideally provide some justification for this approach to measuring beliefs (as opposed 
to attitudes, frequencies or other constructs for which a continuum makes sense conceptually and 
is more standard). 

The authors should include citations for each specific measure, as most are not standard (e.g., 
learning, new knowledge, informativeness, factuality). 

For phase 1, it is not clear to me if all participants answered the same belief questions or, as was 
implied in the executive summary, that this list included only the beliefs associated with the 
warnings that they evaluated. If the latter, it is not clear how alphas were calculated (due to 
incomplete data).  If the former, provide an explanation for why overall beliefs were evaluated. 

Better justify how asking health beliefs in phase 2 ads meaningful information. 

Phase 2 health belief questions appears to be a series of 22 questions with check boxes.  Better 
justify the creation of summative measures across all knowledge outcomes if we are interested in 
determining sensitivity to content that is included in warnings to which they are exposed. 

The belief questions may be more about memory and test taking skills than “understanding”.   
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The authors should consider this as a potential limitation, especially since they show the stimuli 
multiple times and evaluate beliefs at two distinct moments. 

Reviewer #3 Public understanding which is clearly the goal here.  It is being equated to self-reported learning 
and the newness of the information.  So, if a warning statement is identified as new and is 
perceived as teaching someone something they didn’t know before, then presumably this is a 
warning statement that is understood.  This is an odd use of the word understanding which, in 
common parlance, is identified with comprehension and linkage with established knowledge.  If I 
created an exam for students in my class and I asked them “is this information new to you and I 
asked them to report whether they learned something from the information” would I then 
conclude that they understood it?  I think the answer is obviously no.  Understanding is generally 
a concept that refers to the ability to use information successfully in one’s life and to integrate the 
information with an established pattern of beliefs which is already accepted.  So, I for one would 
find it difficult to equate these operational procedures with the ordinary concept of understanding 
or with the cognitive concept of understanding as used in the scientific literature. 

It’s clear that the revised warning statements outperformed the original TCA statements handily 
on criteria that really do not tap into understanding, acceptance, or knowledge other than as 
measured by self-reported learning.  And as I argued above, these two measures do not tap into 
understanding in any sense of what the word understanding ordinarily means conceptually, in 
ordinary discourse, or in scientific measures of comprehension.  I am also not a fan of self-
reported learning nor of novelty - that is awareness - as a criterion. 

For this reviewer, the primary outcomes seem a lot less interesting than the secondary outcomes 
seem to be.  My argument is that the knowledge, learning, and thinking about kinds of questions 
are transparent and in some ways don’t really get at what their labels say they are getting at.  For 
example, the abbreviated wording called new knowledge is really an awareness question.  
Learning is really reported learning, not recall or understanding.  The belief items are about the 
extent to which people agree or disagree with a claim which is actually a rewording of one of the 
warnings.  Later questions assess whether people accept the rewording as factual or not and as 
causal or not.  All the questions prior to this set of items are not really about acceptance and while 
this study is supposedly not about persuasion in reality it’s crucially important for people to 
accept the warnings and not simply say they are new or say it leads them to say that they learned 
something. 
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Reviewer #4 The measures provided were seemingly drawn from extant assessments (as generally asserted in 

Section 2.3) but there are no links between these references and the actual measures used.  
Providing these links (as well as the rationale for such choices) is important for determining 
validity of the items and whether they were used appropriately in this study.  For example, does 
improving knowledge lead to behavior changes? Providing a link to actual behavior is, of course, 
outside of the scope of the goals of this project.  However, to the extent that knowledge is a proxy 
(or alternatively, mediates behavior change from warning exposure to behavior), it is important to 
consider and discuss.  

The single item assessments (e.g., informativeness; believability; fact vs. opinion) would 
necessarily be lacking in reliability (versus a longer scale). Disposition of these items and any 
validity evidence would help to underscore their appropriateness.  

Other measures could have been employed, even in the context of this internet panel.  For 
example, memory of risks, true-false items, etc.  The stated measures are likely adequate 
(especially if evidence can be provided on their psychometric soundness and use in previous 
studies) but other assessments could have been used to further meet the study goals. 

The decision to parse outcomes into primary and secondary was not clearly stated; or put another 
way, the reasons that some outcomes are considered primary versus secondary were not clearly 
stated.  For example, given the stated goals of the study, “number of health conditions” seems 
more like a primary versus secondary outcome.  Other secondary outcomes (believability, 
factuality, informativeness) seems tangential to the primary goal of improving “understanding of 
the risks”.  Additional rationale is needed on these points. 

Reviewer #5 Overall, the outcomes are appropriate.  However, I have a concern about the collinearity of two 
of the secondary outcomes.  I believe that they may be highly correlated and could either be 
combined or one could be dropped if they are highly correlated.  I did not have access to a 
correlation table, but that is my suspicion. 

Reviewer #6 Yes. It would be helpful for there to be some theoretical expansion on some of the constructs 
measured.  The rationale for the new knowledge, learning and health beliefs is clear, but I would 
have liked to have seen some more rationale for including thinking about the risks, believability, 
and factuality.  Why are these particular measures important to the purpose? 
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Reviewer #1 Yes, the choice of the study population and efforts taken to recruit them are appropriate.  This is 
not a representative sample of the population, but it doesn’t need to be.  The goal is to test how a 
diverse population respond to study messages and the allocation between study groups is 
unbiased. 

Reviewer #2 Yes:  The focus on adolescents who smoke and are susceptible to smoke is standard for this kind 
of study, as is the inclusion of established adult smokers.  However, it is not clear why ever-
smokers who are susceptible were excluded (and only never smokers susceptible were included).  
Quotas for young adult smokers and older adult smokers is also appropriate given differential 
effects of warnings found for these populations and concerns about trying to influence young 
adults before they become too addicted. 

Reviewer #3 One question about the weighting of the sample is how well the three age brackets reflect the 
distribution of smokers in the society.  The selection process was one third under 18, one third 18 
to 24, and one third 25 and older.  The justification for this distribution is not clear but at a 
minimum should be compared to nationally representative samples. 

In the sample demographics, I was surprised to see some significant asymmetries in male-female 
distribution by adolescent and young adult groups.  Females significantly outnumbered males 
among adolescents and the opposite was true of the young adult sample.  It’s not clear why such 
sharp differences are present in the sub-samples or whether these differences might affect the 
results differentially for adolescents and young adults.  I was also surprised to see in the sampling 
section that there was no discussion of how adolescents that were susceptible were defined.  The 
definition is available later but should be there with the first introduction of the subgroup. 

Reviewer #4 The sample employed for this study is one of convenience, which brings with it a host of 
potential biases and limits to generalizability versus employing a representative sample.  The 
report describes limitations with this approach to sampling versus other options (Section 4.2) and 
describes cost as being a core decision-making factor in choosing convenience instead of 
representative sampling.  There are differences in vendors in terms of sample quality – so one 
wonders about the reasons that Lightspeed was used versus some other vendor.  Were there 
substantive reasons to select this vendor over others beyond cost and some of the data security 
features described (Section 2.2)? 
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It would be useful to know what potential participants were told during recruitment.  Were they 
given full details about the study or were smoking, warning labels, FDA, etc. mentioned to 
potential study participants during recruitment? Was a cover story used? This point is important 
because study framing could have an impact on those that agree and refuse; and also help to 
understand more about potential sampling biases (e.g., were those that agreed more likely to do 
so because they already held knowledge about smoking or needed knowledge?). 

One also wonders whether any methods (e.g., weighting) were or could have been employed to 
increase representativeness and generalizability. 

That said, the sample is diverse, so this offsets lack of representativeness and potential biases 
related to sampling (and match to population characteristics) somewhat.  Still, lack of 
representativeness is probably the most serious limitation with this research. 

Is it possible to conduct analyses to test for differences between those that completed the study 
versus those that were eligible and quit or that did not start the study (i.e., by using the vendor’s 
existing data base)?  Such analyses would further help to contextualize the results in terms of 
generalizability. 

There is some ambiguity for the criteria used to group participants into smoking or smoking risk 
groups.  For example, what does “smoked on some days” translate into? In addition, there is 
significant heterogeneity in intermittent smoking (that includes not just days smoked, but amount 
smoked on each occasion); some rationale is needed for these grouping decisions.  Relatedly, the 
decision to exclude non-susceptible adolescents or committed never smokers is not clear; more 
rationale is needed on this point. 

Reviewer #5 Yes, I think it was very appropriate to assess youth susceptible to smoking, youth smokers, and 
adult smokers.  In other words, I agree with not including youth who are non-susceptible 
nonsmokers and adults who are nonsmokers. 

Reviewer #6 Yes. You may wish to include a brief rationale for not including adult non-smokers, I believe this 
is a strength of the study, as these statements are designed to appear on packs and therefore the 
intended audience is smokers. 
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Reviewer #1 This reviewer was impressed with the study analytic approach which was dictated by a very good 
experimental design. 

Reviewer #2 See above comments on measurement of outcomes that are relevant to analyses. 

The authors could create quasi-control groups with the treatment groups that are not shown a 
revised warning with the health outcome of interest.  This would increase power for phase 1 
measures, which would be particularly beneficial for evaluating statistical significance within the 
3 key subgroups. 

As mentioned above, the authors would ideally provide citations and empirical justification for 
the anticipated effect size given the substantial body of research in this area.  Contrasts like the 
one that I mention in the prior comment would allow for greater power. 

Table 4-2 shows alpha for a number of different subscales of beliefs.  It is unusual to use alpha 
for assessing the internal consistency for two questions.  The methods literature with which I am 
familiar indicates the need for a minimum of three questions for alpha to be meaningful. 

Throughout the section on hypothesis statements (starting at 4-11), the hypotheses are presented 
as directional (e.g., “…treatment condition > …control condition”), but the statistical tests are 
indicated to be “two-sided”.  Either make the hypotheses NOT EQUAL or change the language 
around the statistical tests to indicate “one-sided”. 

4-13 is where the analysis approach that involves randomly selecting a TCA statement to serve as 
the control for the revised statements without clear parallel content.  This results in random 
selection of all responses to just one TCA statement for each comparison.  Given the very limited 
pool of TCA statements, this approach to random selection risks integrating a systematic bias 
around consumer responses to the particular statement that is selected.  For example, the TCA 
statement on “addiction” addresses a concept that is notoriously difficult to communicate and is 
often evaluated as less effective than well-known disease outcomes.  Nevertheless, it was 
randomly selected as the comparison for the statement about “macular degeneration”.  A more 
robust comparison would involve a random selection from all TSA statements or even the grand 
mean of responses to all TSA statements, which would help iron out systematic idiosyncrasies 
around the specific topic that is randomly selected from a pool of only 9 possible TSA 
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statements.  This could be done when comparing treatment and control, as well as within person 
comparisons. 

4.3.3, Phase 1, part 2:  Hypotheses and Analyses - The hypothesis phrase “average or level 
health belief score” is not clear, particularly the meaning of the term “level”. 

The analyses that involve evaluating whether the score was significantly higher than “not at all” 
(or 0 on a 0 to 7 scale) for learning, believability, and informativeness is unorthodox and should 
be better justified. I do not see this analysis as adding anything meaningful to what is already 
done with means and linear regression. 

Given the study design, provide a clearer justification for creating and evaluating a summative 
measure of smoking-related health consequences, as well as an overall health consequences 
measure.  This justification should speak to issues around how we would expect beliefs to be 
higher for participants who are exposed to warning statements that address that specific belief 
(compared to participants who are not exposed to statements with that content).  The summative 
measures used seem to reflect a broad conceptualization of risk perception (that goes beyond the 
content of the warnings) and should be justified.  The more specific domains around secondhand 
smoke and pregnancy consequences do a better job of mapping onto specific warning content and 
therefore do not raise this issue. 

Appendix A indicates that a “control” belief was evaluated for each of the three domains of 
health consequences.  To control for social desirability and acquiescence biases, it would be 
standard to include this as an adjustment variable in analyses that involve these beliefs.  Was that 
done? 

[The Prior comments are from the methods report.  Unless otherwise indicated, what follows is 
on the results report, although issues I raise above are pertinent to the background and methods 
sections of the results.] 

Reviewer #3 Table 3.4 offers pretty strong results for learning although clearly the results are primarily the 
result of adolescents and young adults in lesser so for older adults.  Table 3.5 presents a strong 
evidence that new knowledge is enhanced for the new topical areas but no real advancement in 
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terms of thinking about risks for these new topical domains except in a few cases (five to be 
precise). 

Table 3.6 makes my point that the new statements are often seen as less believable even though 
they are newer and quotes informative and elevated an awareness of new information. But simply 
put, new is not necessarily acceptable; new is often less believable and that’s borne out here. 
Similar findings are obtained with regard to facticity versus opinion. 

Reviewer #4 The analyses follow a logical procedure and process; analyses are appropriate given the study 
questions (use of the powerful Benjamini-Hochberg procedure to account for multiple tests is a 
nice feature of the approach).  Describing, in detail, each hypothesis, its link to a specific 
assessment, and the analytic approach used strongly underscores transparency of the work and 
approach (i.e., that no “short cuts” were employed).   

It wasn’t clear from the write-up whether there were baseline differences within each age group 
between conditions.  There were no differences in the overall sample, as reported in 4.3.1, but it’s 
not clear whether that holds for specific age groups.   

Reviewer #5 Although I am not a statistician, I believe that the statistics were appropriate.  The authors 
conducted a large number of statistical tests and performed analyses to avoid making Type 1 
errors.  I am aware of Bonferroni corrections, but not the FDR method; however, it seemed 
appropriate from the description. 

Reviewer #6 Yes. While the reasoning behind using ordinal and linear regression based on whether the items 
could be scaled is scientifically sound, it does make the interpretation of the results more 
difficult.  The sample seems large enough to consider dichotomizing the responses as 
agree/disagree.  If the pattern of findings holds, it would be easier to interpret, and would help the 
reader draw conclusions. 

CHARGE QUESTION 9. Are results presented consistent with the analytic approach? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes, the results to all the study aims are thoughtfully and clearly presented. 
Reviewer #2 Yes, the results are presented in a way that is consistent with the analytic approach. 
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Tables use a p<0.05 for unadjusted results.  This is consistent with a one-tailed test, not a two-
tailed test.  As I mention my comment about the analytic approach, the wording of the hypothesis 
is directional but stating that two-tailed tests were used suggests non-directional hypotheses. 

3.6 Phase 2 results - The description mentions respondents who “saw only revised statements,” 
but even these saw TCA statements in phase 1.  After reading the results, I am still not clear how 
phase 2 results add anything meaningful.  This should be clarified. 

Reviewer #3 I appreciated the care with which the analytic plan was laid out and with the detailed attention to 
correcting for multiple comparisons and the presentation of both standard and corrected levels of 
statistical significance. Overall I think the analytic approach is not just solid but strong. 

Reviewer #4 Yes, there are no concerns – the analyses are presented exactly as intended – no “fishing” 
expeditions were conducted. 

Reviewer #5 Yes. 
Reviewer #6 Yes. The results section provides a great deal of information on the individual statements and 

warnings, and it is consistent with the proposed analytic strategy.  However, it would benefit 
from a few more summary figures or tables that help highlight the results of the slightly bigger 
picture question being asked.  What do these results tell us about the statutory labels vs. the 
revised labels as a whole? 

CHARGE QUESTION 10. Are there any concerns with the results presented? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes, some of the aims appear to be unrelated to the study’s purpose as currently written.  The 
report tries to make the case for this as it presents the results.  However, the danger is that this 
looks a little like post-hoc rationalization.  There was no theoretical framework section outlining 
the relevance of each of these additional measures, so the reader has no knowledge of whether the 
hypothesis for each aim is met or not.  Nor what a negative finding might mean to the overall 
purpose of the study.  Indeed, it is not until the second study that the point of some of the aims 
becomes clear (some change with graphic warning labels but not with text warning labels).  A 
combined theoretical framework is very much needed for these studies. 

Reviewer #2 I am not clear why results are shown for tests that are not adjusted for multiple testing.  The 
inclusion of these more problematic assessments does not seem to add any information of import 
and weakens the presentation by raising the question “Why have this information?”. 
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For all tables that involve the comparison with a randomly selected TCA statement (e.g., Table 3-
4), include a footnote or indication of the topic of the randomly selected warning in the table (if 
you do not choose to follow my recommendations above to do a different comparison). 

Reviewer #3 In Table 3.4 where the regression coefficients plus there are 95 percent confidence intervals are 
presented the authors use one of the kinds of presentations that drive this reviewer crazy. That is 
in presenting the confidence intervals they confuse dashes with minus signs whereas a simple 
modification could make it clear that something is a negative number versus something is a 
positive number by simply separating them with a comma; it’s a trivial thing but it makes for 
clarity in presentation or at least the absence of confusion. 

Reviewer #4 Graphical presentation of key findings would improve readability (for those that prefer figures or 
graphs) and periodic summaries of the findings would assist in interpretation (lots of results are 
presented).  

It seems inappropriate to discuss non-significant findings, even to simply comment descriptively 
on mean differences.  It is recommended that the results only comment on those results that are 
significant as defined in this report (i.e., with all corrections employed).  

The report asserts that the study was underpowered to conduct subgroup analyses (e.g., between 
smoking groups; ages).  This limitation is unfortunate because some important conclusions about 
the widespread applicability and utility of the new statements could be made. 

Reviewer #5 No. 
Reviewer #6 No. If there is a way to summarize the results of Tables 3-6 and 3-7 in an additional table,  that 

would be helpful.  Consider making 3-8 into a figure or providing a figure that highlights some of 
the significant findings. 

CHARGE QUESTION 11. Are potential limitations of the study appropriately identified? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes, the limitations section in this report is appropriate. 
Reviewer #2 When raising the issue of the ecological validity of responses to online images of warning 

statements, the authors could cite studies that indicate convergent validity (see comment above). 
Concerns about generalizability could be addressed with studies showing that patterns of 
response in experiments are generally consistent across population sources.  Also, as a sensitivity 
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analysis, the authors could consider weighting observations so that they are more similar to the 
profile of smokers and nonsmokers in the general population. 

The limitations should do a better job of describing potential measurement error, citing the 
validity (or lack thereof) for the measurement approaches used.  This could include 
considerations of content validity around approaches for measuring “understanding.”  More 
broadly, there may be alternative conceptualizations of “understanding” that would encompass 
embodied/experiential understanding.  This kind of understanding may be stronger for smoking-
related diseases associated with sensory perceptions from smoking (e.g., lung, throat, mouth, 
heart).  Some evidence suggests that smokers perceive warning labels for these well-known 
outcomes as more effective than warnings for less-well known outcomes.  Warnings may serve as 
reminders about this embodied understanding. 

Reviewer #3 I have no doubt that these new warnings will work versus the non-existent warnings we now 
have. But that said, acquisition of knowledge and recall of the new warnings is not the same as 
accepting the information as true. So while the purpose of the warnings is not to persuade, it is 
nevertheless to have people learn in the sense of accepting information, to understand in the sense 
of being able to use the information and to integrate it into a complex of information that is a part 
of people’s core understanding of the consequences of smoking combustible tobaccos. Simply 
being aware and saying that one has learned is not equivalent to having accepted the information.  
This is true in these data as well when the awareness levels (told me something new) are 
contrasted to the believability and facticity judgments. 

It’s very unfortunate that the allocation plan for the control group was not properly carried out.  
The reason of course is that the number of treatment conditions are so much greater than the 
control condition with equal allocation to all conditions without weighting. I had this problem in 
a study that I did a few years ago and rued the day when the treatment conditions were far out of 
proportion to the control condition.  This could be a flaw in the study depending upon the kinds 
of analyses to be carried out in comparing some portions of the control group to various 
combinations of the treatment conditions. 

There is no commentary in the sample description regarding the potential confound of gender 
with adolescent and young adult samples.  The problem this obviously creates is that comparisons 
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between these groups -- if any (none so far) -- will be confounded with gender.  I suspect some 
weighting will happen as needed but the asymmetries are pretty strong in the sample. 

Reviewer #4 Limits to sample representativeness are described in Section 4.2; other limitations are also 
described (e.g., endemic to online studies).  Although the study was focused on assessing 
knowledge as an outcome, it seems important to state as a limitation that the results do not imply 
that these knowledge changes translate into less tobacco product use or initiation of use. 

Reviewer #5 The study sample as a convenience sample is a limitation but that was clearly identified.  The 
study also relied totally on self-report and that could have been highlighted a little more clearly. 

Reviewer #6 Yes. Other potential limitations are in my comments in the methods section. 

CHARGE QUESTION 12. Are the conclusions drawn from the study well supported by the data presented? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes, the conclusions outlined in the executive summary are well supported by the analyses and 
clearly relate to the study’s purpose as it is currently stated.  However, there is a lack of 
consideration of the meaning of the additional aims that are not directly related to the current 
(limited) specification of the study purpose.  See issues above on the need for a detailed 
theoretical framework for the study. 

Reviewer #2 The summary of findings should report on the significance of comparisons after adjustment for 
multiple tests.  For example, I believe that the last sentence of the first paragraph in this section 
discusses 8 of 16 comparisons as higher for revised TCA statements, when I think it is only four 
after adjustment. 

The summary would ideally discuss patterns of findings across indicators, rather than treating 
them one at a time, which loses the broader patterns. 

The primary concern that I have is around the apparent prioritization of “primary outcomes” on 
“learning” and “new knowledge”.  I am unfamiliar with prior research showing the validity and 
meaningfulness of the outcomes used to measure understanding (i.e., meeting FDA’s mandate). I 
am more familiar with indicators like the one used for “thinking about risks,” for which there is 
substantial evidence of predictive validity for cessation attempts across a variety of warning label 
policies and sociocultural contexts.  Looking at the data for the revised statement on erectile 
dysfunction, for example, it generates more knowledge but lower thinking about risks and lower 
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believability – which would recommend against its use.  There are many other examples of 
inconsistent results, as well.  These concerns about the validity of measures, primary vs 
secondary outcomes (voiced in the section above on outcomes), and the consistency of patterns 
across indicators of effect become particularly important when interpreting the results to inform 
Study 2.  The documents would ideally be better linked, so that conclusions from Study 1 clearly 
inform the selection of stimuli for use in Study 2. 

Reviewer #3 While it is certainly difficult and to some degree unfair to compare the revised warning 
statements to one another relative to the original TCA warning statements, at some point a 
decision has to be made as to which of these 15 should be prioritized if all are potentially eligible. 

The following statement is crucial in the summary because it makes clear that believability and 
facticity are called into question for information that is new and, as a consequence, the idea that 
people are becoming aware of a warning (i.e. a consequence) that they don’t actually accept as 
true undermines the quality of the results. Here’s the quote: 
“Though the revised statements were often considered to provide new information or improve 
understanding of the health effects of smoking compared to the TCA statements based on the 
primary outcomes, some statements were reported to be less believable or factual than TCA 
statements based on secondary outcomes. This pattern could be because a statement that provides 
new information that the respondent has not heard before might be viewed with some 
skepticism.” 

The report suggests that even though believability and facticity of the revised statements may be 
called into question in some cases the results are desirable or favorable because beliefs for the 
revised statement exposure were elevated as reported causes of negative consequences. But these 
negative consequences were themselves restatements of the warnings to which folks were 
exposed. 

Reviewer #4 The conclusions section is a summary of the results; it accurately represents those results.  To the 
extent that broader conclusions need to be drawn (e.g., about specific statements and their 
suitability), those statements are absent. 

Reviewer #5 Yes, the conclusions generally flow well from the data presented.  However, the conclusions are 
very conservative.  The report does not really ‘take a stand’ on which warnings might be the best 
according to the data. I prefer findings that are a little more prescriptive based on the evidence 
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CHARGE QUESTION 12. Are the conclusions drawn from the study well supported by the data presented? 
REVIEWER COMMENT RESPONSE 

and that synthesizes rather than merely regurgitates the findings.  That said, I do not think the 
report goes well beyond the data. 

Reviewer #6 To the extent that there are conclusions presented, yes.  The study presents a summary of 
findings, which is a better descriptor than conclusions.  The report does not conclude which 
statements are the best, or which of the results presented are used to determine the utility of the 
statement for selection.  Table 4-1 summarizes the findings nicely, but the summary does not 
provide any real “take-home” points in any easily digestible fashion.  This section could be 
improved if it not only summarized the findings but helped place them in the context of the 
purpose of the findings. 

III. Specific Observations on Study 1 

REVIEWER Page Paragraph/ 
Line Comment RESPONSE 

Reviewer #1 None provided. 
Reviewer #2 None provided. 
Reviewer #3 None provided. 
Reviewer #4 None provided. 
Reviewer #5 4 Whole page The design is a little confusing and the verbal description would be 

improved by a study design figure similar to the one in Study 2 (Figure 2-1, 
p.15) that showed the 3 sessions and the outcomes. Please add a study 
design figure that shows the two phases and the outcomes and stimuli by 
condition. 

Reviewer #5 17 Tables 2-1, 2-2 The ‘matching’ that was done between original TCA labels and the revised 
ones is quite confusing. I would consider making a new table in landscape 
that shows the original statement and their matches. I know that some don’t 
have a match and that could be denoted. This new table of matches could 
replace these tables or be an additional one. I think replacing might be 
better. This would also make is clearer that conditions 12-16 don’t have a 
true match. 

Reviewer #5 18 Para “The Phase 
2…” 

This paragraph is dense and takes 2-3 readings to grasp. A picture in the 
form of that revised study design or table would help. 
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III. Specific Observations on Study 1 

REVIEWER Page Paragraph/ 
Line Comment RESPONSE 

Reviewer #5 20 Middle (added word) However, because respondents were recruited using non-
probability, convenience sampling methods, results from this study are not 
necessarily representative of the populations from which the sample was 
drawn. 

Reviewer #5 24 Middle The final secondary outcome looks at secondhand smoke. I do not think the 
report pointed out that none of the labels focused on secondhand smoke, 
and I would point that out. It would be a type of halo effect to impact that 
outcome. 

Reviewer #5 27 B8_1 to 4 If not mentioned, I would make it clear that those items were all mentioned 
together in a warning, but the specific elements are split apart for 
measurement. 

Reviewer #5 30 Middle Can you state the actual amount of statistical power for the Tx vs Control 
comparison rather than say it was lower? 

Reviewer #5 32 Para 1 I believe these are analyses 12-16 – I would say that to aid the reader. 
Reviewer #5 36 Section 1 For dichotomous outcomes, I think the last one should be Ha and not Ho. 

37 Top of page Same as above. 
For dichotomous outcomes (i.e., new knowledge, thinking about risks, 
factuality):– 
H0: the proportion (%) responding in a manner indicative of being better 
informed about the health risks of smoking (e.g., reporting that the 
statement provided new knowledge) for those in the treatment group = 0. 
–H0: the proportion (%) responding in a manner indicative of being better 
informed about the health risks of smoking (e.g., reporting that the 
statement provided new knowledge) for those in the treatment group > 0. 

Reviewer #5 60 It might be easier for the reader to show the Phase 1 methods and results 
and then describe Phase 2 vs the method 1 & 2 and then results 1 & 2. 

Reviewer #5 63 Sect 3.2 I don’t recall seeing the S stood for Statutory so I might say that earlier. 
Maybe I missed it. 
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III. Specific Observations on Study 1 

REVIEWER Page Paragraph/ 
Line Comment RESPONSE 

Reviewer #5 68 Comparison2 The pattern of findings seemed odd and I might recheck them. The two 
warnings had very different % of new knowledge yet had identical rates of 
Thinking about Risks. 

Reviewer #5 73 Sect 3.3.6 Believability and Factuality seem like the same construct. I also think the 
pattern of findings may be identical. If they are highly correlated, I would 
drop Factuality. 

Reviewer #6 None provided. 
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Study 2 

I.  General Impressions 
REVIEWER COMMENT RESPONSE 
Reviewer #1 There is a lot of overlap in the methods section for Study 2 with that of Study 1.  I suggest that 

there be a re-positioning of these two studies so that you can combine the two methodology 
sections into a single presentation. 

The two studies could also be combined as they are somewhat hierarchical.  The first study 
investigates the response to new and improved text messages.  The second study investigates how 
graphic warning labels can enhance the response to these text messages.  A very important 
conclusion from these two studies is that text messaging alone does not achieve changes in health 
beliefs, but, when combined with graphic imaging,  health beliefs are influenced.  It is not 
possible to do this when the material is presented as two separate, and apparently independent, 
studies.  

This report needs a much better section on the theory of health communications that incorporates 
why changing health beliefs is important and a step above the communication-persuasion 
achieved with the text only communication.  I suggest a version of McGuire’s communication-
persuasion matrix that incorporates emotive processing in the behavior change model.  The linear 
nature of this model is too simplistic, however, there is a hierarchy that is important. 

For this application, exposure is controlled by the excellent experimental design that enables 
identification of associations with the different processes of communication-persuasion.  First of 
all, the participant needs to identify that the message has new information and that it is 
understandable.  When this new, understandable information is considered factual, it can lead to 
new cognitions (thinking about risks).  However, it is important to behavior change that this new 
knowledge leads to a modification of health beliefs that are retrievable at the time of performance 
of the addictive behavior.  When the exposure generates an emotive response associated with the 
risks of use, then it is likely that there will be greater change in health beliefs.  The goal of putting 
graphic warning labels on cigarette packaging is that the image will continue to generate an 
emotive response which will be a cue to retrieve these health beliefs every time the person 
reaches for a cigarette. 
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I.  General Impressions 
REVIEWER COMMENT RESPONSE 

Both studies address how messages can assist people to make changes to their behavior and I 
would incorporate them into two sections of the same report. 

Reviewer #2 I have provided my comments below, emphasizing those that are most important.  A few stand 
out:  (1) the need for some overarching conceptual framework to bring coherence to the outcomes 
assessed and interpretation of results; (2) stronger justification for the warnings selected, ideally 
based on Study 1 results and prior research; (3) stronger justification for the measures used, 
including information on the validity of measures, especially novel ones; (4) consideration of 
prior research to determine meaningful effect sizes and power; (5) stronger justification for the 
analytic approaches (e.g., combining four SG warning control groups for comparison instead of 
creating more comparable comparison groups) and inclusion of sensitivity analyses to evaluate 
the consistency of results under different specifications (e.g., population weights; adjustment for 
variables that account for differential attrition). 

Reviewer #3 The comments that I have made in response to the 12 charge questions include various elements 
that would fall under “general impressions.” I draw them out here in a separate answer.  

Both studies are very well done in terms of design and data analysis.  The designs selected 
provide for an appropriate control groups which are the current standards for warnings (Surgeon 
General in Study 2) or immediate past selections (initial FDA warning labels in Study 1).  The 
data analysis plan is strong and straight forward. It is careful on statistical treatment of the 
quality of data (e.g. continuous vs. rank order) and especially strong on correcting for 
experiment-wise error and power considerations.  Both documents do a good job in 
communicating their procedures and the results except as noted regarding Study 1’s complex and 
difficult design that requires some supplementation with a clear and effective graphical 
description.  If one accepts that the operational measures of learning and novelty are valid 
measures of their underlying constructs, then there is a clear picture that the new warning texts 
and warning labels are effective relative to their comparison. 

However, I am concerned that the measures deployed – perceived novelty and awareness – are 
not convincing measures of the underlying constructs that the research is targeting.  In Study 1, 
the researchers do employ a measure of believability and of facticity (opinion vs. fact) finding 
that the new labels are less believable.  In Study 2 the believability measure is not present even 
though it was diagnostic in Study 1.  Both the believability and facticity measures underscore the 
fact that the new warnings may not be accepted by the target audience.  The authors are well 
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I.  General Impressions 
REVIEWER COMMENT RESPONSE 

aware of this and comment on it in both studies.  But coupled with self-report measures of 
learning and novelty (awareness), the lower levels of acceptance of the labels reduce the overall 
impact of the results.  The implicit rejoinder in the data to the argument that the results are not so 
convincing is that the warnings affect the acceptance of negative health consequences (i.e. 
beliefs) in the warning label conditions versus the SG warnings condition and do so over time.  
But as I note in my comments on Study 2, two concerns arise about these findings.  The first is 
that asking beliefs at baseline before message exposure taints the message processing by focusing 
respondents’ attention to the messaging in ways that privilege the beliefs being targeted.  Second, 
the beliefs are measured three times reinforcing the warning labels’ content.  Third, it is not clear 
why all beliefs would be affected by a specific warning label as opposed to a more targeted set of 
outcomes wherein warning label X affects beliefs related to warning label X but not beliefs Y and 
Z. 

In the end, these are both very carefully done studies that adhere closely to the data that has been 
gathered.  This reviewer is raising interpretive considerations that essentially claim that the 
overall set of results are less convincing than they might be had the same constructs been 
operationalized differently and slight changes in the design in Study 2 been implemented.  

Reviewer #4 This very clearly written report describes a study that compared new graphic health warning 
labels for cigarettes to those that are already in circulation in the U.S. on various measures of 
health education.  The methods and results are very clearly described in a way that lends the 
study to great transparency in its approach.  The conclusions and reporting of results are accurate.  
The randomized design is well described and appropriately conducted to ensure internal validity 
(especially important with an internet panel experiment).  Concerns that detracted from the 
overall quality of the study and report include the following.  First, the study needs greater levels 
of conceptual and empirical motivation – even as a practical matter, it is important to understand 
the reasons that graphic health warnings are important and why improving knowledge of the 
health risks of smoking could lead to changes in behavior.  Second, the measures, while clearly 
described, are not linked to any specific study or research program, making it difficult to evaluate 
their utility and validity (beyond face validity).  Third, the sampling scheme is a major limitation 
as the convenience sample limits generalizability of the study findings and the attrition rate over 
the three study sessions (over almost three weeks) is very problematic. Finally, the stimuli are 
necessarily artificial in experiments such as this one, but some design decisions (use of a blue 
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I.  General Impressions 
REVIEWER COMMENT RESPONSE 

package; model in the mocked-up design) could limit the overall generalizability of the study 
findings (i.e., for non-blue packages; and ads that do not feature a musical theme or male model). 

Reviewer #5 None provided. 
Reviewer #6 This study was well designed to assess whether the revised warning statements would meet the 

mandate to increase understanding of the risks associated with smoking.  It is clear why the main 
outcomes of new knowledge and learning were included and prioritized because of the statutory 
obligation in the TCA.  However, there is little discussion of theory in the selection of the other 
measures that have been included and analyzed. For example, the cognitive elaboration measure 
(“think about risks”) and the potential importance it may have in retention of information 
included on the labels, is not included in the report.    

The longitudinal nature of the study, as well as a naturalistic placement of the messages on packs 
and in advertisements make these data compelling, as does the use of the SGW as the control 
condition.   

In the summary section, Table 4-1 was particularly helpful in bringing a large amount of 
information together in an easily digestible way, but the summary section does not help the reader 
synthesize the findings or leave the reader with an overall take-home message. 

II. Response to Charge Questions 

CHARGE QUESTION 1. Is the document logical and clear? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 To this reviewer the weakness in the report is the lack of an explicit theory that addresses why the 
different measures are undertaken and what each construct is expected to achieve in terms of the 
final outcome.  Is this behavior change, or is it just the first step towards this – the identification 
of new knowledge? 

Reviewer #2 Yes.  However, there is significant redundancy between the methods and results reports that 
would ideally be deleted. 
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CHARGE QUESTION 1. Is the document logical and clear? 
REVIEWER COMMENT RESPONSE 

Reviewer #3 Yes, the document is logical and clear.  The study design is easy to understand especially in 
contrast to Study 1 which is so much more difficult to figure out.  The description of the design, 
the measures, the analysis techniques as well as the results are readily interpretable and readily 
comprehensible. 

Reviewer #4 The document is exceedingly clear in its purpose and in its style of communicating.  It follows a 
logical course (with some redundancy between sections adding to the readability of this dense, 
comprehensive report). Level of detail, particularly as it relates to the analytic plan and results, 
are crystal clear – supporting transparency of this endeavor. 

Reviewer #5 Overall, the document is logically organized and is pretty clear.  I have one comment on the 
general organization of the document.  As with Study 1, I think it is inefficient and lengthier to 
have 3 cover pages for Executive Summary, Methods, and Results rather than having them all 
part of one document with a clear Table of Contents. 

Reviewer #6 Yes. There is some redundancy between sections, but it does allow for each section to be read 
and digested independently.  Many of the outcome measures are not justified in the background 
or methods section. 

CHARGE QUESTION 2. Does the executive summary accurately reflect the content of the overall document? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 The executive summary presents the findings clearly, however, it lacks the theoretical model that 
will help the reader understand the importance of the findings to the overall goal. Is it just new 
knowledge or new knowledge that will assist the smoker in the behavior change process?  This 
reviewer thinks that the second study is built on the first study and that they should be presented as 
one.  The second study shows how graphic images lead to more advanced processing than text only 
messages that results in a change in health beliefs.  Thus, these warnings will be more associated 
with increased probability of behavior change.  At the present, there is no attempt to address why 
graphic warning labels are a step-above the textual warnings, although the findings can directly 
address this. 

Reviewer #2 Yes.  However, it would be useful to indicate which of the 15 warning statements are revised and 
which are original statements from the TCA.  Also, I would put the actual stimuli in the table that 
shows the warnings. 
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CHARGE QUESTION 2. Does the executive summary accurately reflect the content of the overall document? 
REVIEWER COMMENT RESPONSE 

Rather than listing the outcomes, the summary would be more compelling if these outcomes were 
somehow linked to the overarching conceptualization of “understanding” or to established 
frameworks on message effects.  My comments about specific outcome measures from Study 1 
apply to this Study 2, as well, since many of the same outcomes are used. There are also some 
new outcomes assessed in Study 2 that should be justified (e.g., understandability, helpfulness) 
by linking to this conceptual framework.  For the executive summary, this could be done briefly, 
with more detailed description and justification in the background and measurement sections. 

Reviewer #3 Yes, I thought the executive summary was very good and clearly highlighted the overall findings 
as well as giving a sense of how the data were gathered and the empirical procedures carried out. 
So, from the point of view of communication and presentation of findings I think the study too 
does a very good job.  In spite of its length, it really does a nice job of presentation and 
communication. 

Reviewer #4 The detailed executive summary accurately reflects the content of the full report. 
Reviewer #5 The Summary does a nice job of reflecting the overall content of the full report. 
Reviewer #6 Yes. The summary gives a succinct overview of the study purpose, methods, and results. It is 

clear and should be easy to follow for interested members of the public. 

CHARGE QUESTION 3. Is sufficient information provided about the study design, stimuli, sample, methods, analysis, and results? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 The study design is enlightened and allows for a rigorous testing of the multiple applications of 
warning labels.  The stimuli are well chosen.  The sample is an appropriate size. Allocation to the 
respective groups is by a minimization method first introduced in the biostatistical literature in the 
1970s and when grouped with quotas for key sampling units ensures that there is comparability 
across study groups with appropriate representation of the key population components.  This allows 
this research to be undertaken using the online panels.  The downside is that it is not a 
randomization procedure, however, the assumptions of the statistical testing are robust enough that 
this procedure does not introduce significant bias.  The analyses are appropriate and the results 
meaningful. 

Reviewer #2 The two studies should be better linked, so that results from Study 1 clearly inform the selection 
of stimuli for use in Study 2.  This is not currently done, and there is no justification for the 
selection of stimuli for Study 2. 
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CHARGE QUESTION 3. Is sufficient information provided about the study design, stimuli, sample, methods, analysis, and results? 
REVIEWER COMMENT RESPONSE 

Reviewer #3 The level of information provided is thorough in every segment of the work and so I have only 
minor quibbles about some additional pieces of information that might be provided.  The stimulus 
materials that were presented were clear enough, but it was not clear how they were derived 
especially in the context of Study 1. Study 1 aimed to develop some new warning texts and the 
connection between Study 1 and Study 2 should have been obvious in some ways but was not. 

Table 3-6 refers to completed surveys but needs to be more forthcoming by describing if this 
means completing all three sessions and what happens to those dropping out after the first session 
etc.  Attrition is an issue and should be addressed in the sample completion section (somewhere 
for sure but this would be a good place). 

Reviewer #4 The design and analyses all are very clearly described.  The sample is clearly described, but some 
additional details would help to overcome structural limitations with the sampling frame (i.e., a 
convenience sample is used vs. a population-representative sample).  The specific procedures that 
went into development of the new text warnings and images were not described in detail; more 
information on formative work would improve the presentation of the report.  Additional 
information that links measures to their origin in the literature and provides some evidence of 
validity is needed.  Results would be improved by providing graphical representation of the 
results.  Overall, the study requires more conceptual motivation other than to build upon the 
practical motivation of testing labels as required by statute.  All of these issues are described in 
detail below. 

Reviewer #5 Overall, the document provides most of the key details.  However, there are some additional 
explanations or ancillary analyses that I would recommend.  These are listed below and in the 
table at the end of this document. 

Reviewer #6 Yes. It would be helpful to provide a brief summary of the interesting and relevant findings from 
the subgroup analyses that are included in the appendices embedded in the results section of the 
report. 

CHARGE QUESTION 4. Is the methodology used appropriate to address the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes.  The methodology demonstrates careful consideration of the design principles adapted for 
use with online panels.  The only thing that is lacking is a justification for the choice of the two-
week follow-up. This is an easy addition as this time-point is a trade-off between the need to go 
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CHARGE QUESTION 4. Is the methodology used appropriate to address the study’s purpose? 
REVIEWER COMMENT RESPONSE 

beyond short-term memory recall while keeping the timing close-enough to minimize loss to 
follow-up. 

Reviewer #2 The methods are generally appropriate.  
There should be a stated rationale for the session 2 exposure, which I assume is to simulate 
naturalistic, repeated exposure to warnings that would happen in standard implementation 
periods. 

Power calculations that adjust for false discovery rates (Benjamini & Hochberg, 1995) are 
important given the great number of comparisons made.  However, the authors would ideally 
provide citations and empirical justification for the anticipated effect sizes given the substantial 
body of research comparing pictorial and text only warnings.  Otherwise, it is hard to determine if 
the study is over or underpowered.  This information will also be useful when considering the 
recommendation to conduct additional analyses that compare specific SG warnings with 
comparable GHWs, as well as power for evaluating subgroup analyses. 

Reviewer #3 Since the design is longitudinal over three points in time there clearly will be attrition and indeed 
there was. Some careful discussion of the process of participant loss is called for and I make 
some suggestions about what to take a look at here. 

Lightspeed’s quality control mechanisms seem strong to me.  As a researcher who uses online 
samples, I would be interested in using a panel with such quality control. 

The items in the surveys are described in Table 4-1 and seem to imply that the set of 16 belief 
items were asked three times.  This is fine except that asking these items at baseline distorts the 
way people process the information given in the labels cuing them into the content to be 
processed.  In our message work we never ask the key outcome measures at baseline BEFORE 
the messages to be processed as we believe that that distorts how content is handled – priming, 
focusing, differential attention, etc.  

Every design can be criticized for failing to do something.  In the current design my greatest 
concern is that the belief items are asked three times. I’m not primarily concerned about test-
retest sensitization which occurs in both the control and the treatment conditions but rather the 
interaction effect between the belief assessments and the follow-up warning labels.  The problem 
is that the belief statements have content which is consistent with and primes the respondents to 
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CHARGE QUESTION 4. Is the methodology used appropriate to address the study’s purpose? 
REVIEWER COMMENT RESPONSE 

focus on the warning label in a unique way.  This creates the possibility -- indeed the likelihood--
that respondents are reacting to the content of the warning label in ways that they would not in 
the absence of pretest measures of negative health consequences. So, this can confound the 
results in ways that are different in the experimental context than they would be in the real world 
context where the beliefs are not primed systematically prior to exposure to the stimulus 
materials.  This of course could have been designed out at substantial additional cost in terms of 
resources by having a post only condition to compare to the pre-post-conditions of the current 
design.  But as I said every design can be criticized for failing to do something and jeopardizing 
internal validity. 

Reviewer #4 The randomized design is straightforward and enables a mostly internally valid test of the study 
hypotheses (about the primacy of graphic health warnings over text-only warnings).  

Reviewer #5 The methods of an online panel to test consumer reactions to new warning labels is generally 
appropriate.  An in-person study with a sample this large and multiple follow-ups would be very 
cost and time prohibitive.  I like that the design of this study involved two viewings of the 
stimuli.  This mimics the real world exposure whereby people will see the warnings on their pack 
each time they pull it out to smoke.  As such, showing the warnings twice are a likely 
underestimate of the impact of these warnings.  In other words, the fact that this study detected 
significant effects bodes well for their real world impact given the more frequent exposure that 
will occur. 

Reviewer #6 Yes. The naturalistic approach and longitudinal nature of the study are assets of the study and 
help address the study’s purpose.  Comparing the proposed warnings to the current warnings is 
appropriate to the study’s purpose.  

CHARGE QUESTION 5. Are the stimuli used appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes.  Each graphic image was appropriately matched with a text message used in the first study. 
In the instances in which there was not an appropriate match, the investigators used random 
assignment.  This is an optimal approach. 

Reviewer #2 Stimuli seem appropriate, but the justification for selecting warning statements and associated 
pictorial imagery should be spelled out.  Ideally, this would build on Study 1 findings and/or the 
scientific literature. 
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CHARGE QUESTION 5. Are the stimuli used appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

When describing the stimuli in the text, the report should describe differences in the size and 
placement of the control vs. treatment statements. 

Reviewer #3 What led to the choices of the 16 given the results of the prior study?  Why not stay with the 
original set?  Why drop back to some of the previous warnings in the tested set?  How do the 
texts developed from Study 1 play into the selections for Study 2?  What did I miss? 
Exposure to stimuli is not masked in any way.  Respondents are exposed at time 1 and at time 2.  
Health beliefs are assessed at three points in time including prior to exposure at time 1.  Asking 
all the beliefs together three separate times could have the effect of creating a clustering of beliefs 
such that any effects on one from a warning would transfer to the others even though that would 
be an unnatural result of the design and the set of items. 

Reviewer #4 From a practical perspective within the context of the study goals, the stimuli are appropriate. 
The present study is linked to the former study (OMB# 0910-0848) but it does not appear as 
though the results of that former study were used to inform the stimuli choice in the present 
study. In other words, the most effective stimuli (text warnings) from the former study were not 
used in the current study; all of the text warnings were used.  This is not a limitation or criticism 
per se, but it does suggest that the relationship between studies needs to be more clearly 
explained.  

In addition, the development process for the graphic images needs to be more clearly described.  
What was the formative testing process that went into designing and then finally choosing those 
images?  What was the charge given to the designer that developed those images? Were images 
keyed to the specific text warnings? Were issues regarding diversity of the model facsimiles part 
of the development (e.g., regarding age, gender, apparent race or ethnicity)? 

There is an element of artificiality in this kind of experimental study, of course, but the decision 
to use a cigarette named “brand” versus a name brand was not clear.  There also could be 
concerns about use of a blue box for this cigarette brand stimuli as different colors communicate 
different features of the product.  For example, some older research by the tobacco industry 
suggests that blue could convey information that the product is “safer” or more geared toward 
males (again the research is old).  While there were not differences between conditions in the 
package color, the findings may be different with differently colored or logoed packages (or 
packages for real brands).  Some consideration of this issue is warranted.   
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CHARGE QUESTION 5. Are the stimuli used appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Decision processes and development of the print ad is also needed (e.g., why music? why a male 
model?).  

Reviewer #5 The stimuli used were appropriate for an online study.  The images were presented on both a 
cigarette pack and on a mock print advertisement, which replicates how they will appear in the 
real world.  Having a 3D-style pack that rotates is appropriate and desirable.  However, the 
Appendix did not properly depict what the pack presented to study participant actually looks like.  
Appendix 1 shows a flattened illustration for a printing company.  That is fine to show, but at 
least one example of a control image and one of a treatment pack should be depicted in the 
Appendix.  I know that this image will not be movable given this is a report but show the image 
from 3-4 angles to show readers what the images looked like in the study. 

Reviewer #6 Yes. You could consider giving some details about the development of the photorealistic images 
and how they were determined as concordant with the messages. 

CHARGE QUESTION 6. Are the outcomes measured appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 
Reviewer #1 The problem with the outcome measures is that there is no presentation of a theory on why they 

are important.  Of particular concern is the relevance of health beliefs.  This is the key difference 
between the text only vs. graphic warning labels.  See above. 

Reviewer #2 As I commented for Study 1, the conceptual model(s) that orients measurement for Study 2 is 
never clearly defined.  At the end of a single sentence in section 2.3 Instrument Development, the 
authors cite a bunch of studies to support their measurement strategy.  The report would be 
stronger if they provided citations separately for each measure used and an indication of how it 
fits under a framework for message effects and/or the conceptualization of “understanding” 
(given the FDA mandate to increase public understanding).  My comments around outcomes that 
are also used in Study 1 apply to Study 2, so I will not repeat them.  However, there are also some 
new measures for Study 2 that I have not seen before and that also would benefit from some 
information about their validity and prior use.  For example, is “Understandability” the same 
thing as “clarity”? If so, that construct is relatively common in studies of perceived effectiveness 
and could be cited as such.  The new question on attention grabbing is commonly used and 
should be cited. 
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CHARGE QUESTION 6. Are the outcomes measured appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

The authors should include citations for each specific measure, as most are not standard (e.g., 
learning, new knowledge, informativeness, factuality).  This will help with interpretation of 
results. 

It is not clear how the measurement of B1 (Before today, had you heard about the specific 
smoking-related health effect described in the waring?) was done for warnings where multiple 
health effects are mentioned in the warning statements.  Were participants asked to interpret the 
entire gestalt of the warning statement, including if it mentioned multiple health outcomes (e.g., 
SG warning on “lung cancer, heart disease, emphysema and may complicate pregnancy”)?   If so, 
there is a lack of “fit” between some warning statements and question B1.  There is also a lack of 
fit when the warning does not address a specific health effect (i.e., “Quitting smoking now greatly 
reduces serious risks to your health;” “Cigarette smoke contains carbon monoxide”).  These 
issues should be addressed in the limitations. 

Measurement of recall is okay, but the authors would ideally describe the specific type of 
assessment (which some call “recognition”) and, in the limitation section, potential biases 
associated with this type of recall vs. other types (e.g., confirmed recall, cued recall).  For a good 
discussion of the strengths and weaknesses of different approaches to self-reported recall, see 
Niederdeppe J. Conceptual, empirical, and practical issues in developing valid measures of media 
campaign exposure. Communication Methods and Measures, 8(2), 138-161. 2014. 

Reviewer #3 The believability criterion was not included in this study and that is problematic I think because 
these results undermined the legitimacy and utility of the warnings. Facticity was a problem with 
the new warnings in Study 1 and they are a problem here as well.  The bottom line in this and in 
the prior study is that the new information is not as well accepted as the old information and so as 
a warning to smokers and potential smokers it will be less effective than a warning based on 
established claims.  Of course, an established claim of negative health consequence is “old hat” 
and one cannot show improvements in learning as it is already overlearned.  But new warnings 
will require support or will fall by the wayside in terms of their acceptability.  The 
counterargument that this new warnings standard will be better than the existing warnings is 
without question going to be true but whether these new labels would be as effective as some 
established warnings that are already accepted is not tested and is a legitimate counter hypothesis. 
Another counterargument from the data of this and the prior study is that beliefs are affected by 
the new labels and so are actually pretty effective?  But the comparison establishing this claim is 
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CHARGE QUESTION 6. Are the outcomes measured appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

a weak set of existing SG warnings and the beliefs shown to be affected are ones that are 
variations on the wording in the new warnings already (and repeated multiple times). So, the 
counterargument is a weak one I think.  Testing should have included some false beliefs or 
beliefs not a part of the warning set to show that the effects of the new warning labels are on the 
targeted beliefs and not a general halo on any and all smoking related beliefs. 

Reviewer #4 The outcomes are geared toward the goal of the study, but more information on the origin of the 
measures and validity needs to be considered.  There are general references provided in the 
aggregate for the measures but linking specific measures to a specific citation is important for 
determining the appropriateness of that measure. 

Reviewer #5 Yes, given the outcomes listed in the original legislation, the outcomes chosen are appropriate.  I 
also appreciate that labels with multiple warning elements were evaluated with scales rather than 
a single double-barreled or triple-barreled question.  The study goes beyond just one or two 
measures of the novelty of this warning information, but also probes the credibility, 
understandability of the images, as well as their ability to grab viewers’ attention.  This last factor 
is a key element of many health communication theories. 

Reviewer #6 Yes. It would be helpful for there to be some theoretical expansion on some of the constructs 
measured.  The rationale for the new knowledge, learning and health beliefs is clear, but I would 
have liked to have seen some more rationale for including thinking about the risks, believability, 
and factuality. 

CHARGE QUESTION 7. Are the study participants included appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes.  This study population represents a good trade off.  While it is not a representative sample of 
the population, it is diverse and easily recruitable.  As the study uses an unbiased allocation 
procedure across study groups, the study participants are appropriate to address the research 
questions.  

Reviewer #2 Generally, yes.  The focus on adolescents who smoke and are susceptible to smoke is standard for 
this kind of study, as is the inclusion of established adult smokers.  However, it is not clear why 
ever-smokers who are susceptible were excluded (and only never smokers susceptible were 
included).  Also, it is not clear why adult nonsmokers were included.  The report should justify 
these decisions. 
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CHARGE QUESTION 7. Are the study participants included appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #3 Sample selection.  The adolescent group included smokers and susceptibles which makes sense 
given that the transition to smoking occurs early and not later in life.  But why only use smokers 
and not-susceptibles in young adults where the transition still is occurring.  Makes sense not to 
include susceptibles among adults but what is the justification for non-smokers in adults (former 
smokers yes but never smokers)? What will this population tell us about the effectiveness of 
warnings other than the political acceptability of the warnings? 

The sample description in Table 2.2 says that adult non-smokers currently “do not smoke at all” 
but does this mean that they could be former smokers?  Same for young adults. This is definitely 
clarified later on in the document, but it would be reasonable to make sure that it’s clear at the 
outset. 

In the sample’s demographics, the adult sample has a significant asymmetry in age distribution 
with 35-55 underrepresented. 

Reviewer #4 The sampling frame is a significant weakness for this research.  As noted in the report, 
convenience samples suffer from a host of structural biases that cannot be easily overcome 
(unless there is some sort of weighting procedure considered; but was not apparently done for this 
study).  Moreover, the loss to follow-up over the short time frame of the study creates additional 
problems.  The report advances some discussion points to minimize the attrition problems; but 
these are significant problems, nonetheless.  Some analysis of drop-outs versus completers, 
sample representativeness, etc. would help to offset some of these concerns about the sample. 

Some information on recruitment methods are needed.  For example, what were participants told 
about the research?  Were participants kept blind to the study purpose up to a point?  These issues 
are important to consider because each has implications for contextualizing the limitations to 
generalizability of the sample. 

Reviewer #5 The inclusion of youth who use tobacco and who are susceptible is appropriate as were the 
selection of adult smokers.  However, I am puzzled why non-smoking adults were studied.  Why 
would you want to ask a 60- or 70-year-old non-smoker what they think about these warning 
labels? There is almost no chance that they will become a smoker. I encourage a revised report 
to either state why they were included or to remove them from analyses. 
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CHARGE QUESTION 7. Are the study participants included appropriate given the study’s purpose? 
REVIEWER COMMENT RESPONSE 

Reviewer #6 Yes.  I would clarify whether the non-smoker category includes never smokers and former 
smokers, or only former smokers.  Since you are including non-smokers in this study (as opposed 
to Study 1), you might provide a brief rationale for the inclusion on non-smokers as a group in 
this study and any hypothesized differences. 

CHARGE QUESTION 8. Is the analytic approach appropriate given the design and purpose of the study? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes.  The analytic approach is very well considered if you assume the theoretical framework for 
the study.  However, this theoretical framework is not presented appropriately and needs further 
explication.  However, this can be done in a way that fits with the analytic approach and allows 
each of the study hypotheses to be addressed. 

Reviewer #2 My primary concern around the analysis is the decision to combine into a single control group the 
four distinct groups that were exposed to each of the four different SG warnings.  This is a 
reasonable approach if the concern is to mitigate social desirability and testing effects, but I think 
it would be stronger to also test differences between specific SG warnings and GHWs that are 
most comparable.  In other words, compare responses to the SG warning on health effects (i.e., 
…lung cancer, heart disease, emphysema and may complicate pregnancy) with the GHWs on 
health effects (perhaps noting which comparisons include the health effects mentioned in both 
warnings and which do not).  The SG warning on quitting can be compared with the GHW on 
quitting.  The SG warning on pregnancy could be compared with the GHW on pregnancy.  The 
SG warning on carbon monoxide is not comparable with any GHWs.  At the very least, these 
more focused analyses could be treated as sensitivity analyses. This focused approach may be 
most meaningful for the evaluation of measure of “new information” and changes in health 
beliefs, but I think it would strengthen all analyses. 

Power appears reasonable, but raises questions given that the “control” group is actually four 
distinct groups exposed to four distinct messages. Ideally, power would address comparisons 
where a specific SG warning is compared with the warnings with similar content (see above 
comments).    

Not sure why results that do not adjust for multiple comparisons are shown.  As far as I can tell, 
they do not provide additional meaningful information (especially as the 95% CIs are shown). 
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CHARGE QUESTION 8. Is the analytic approach appropriate given the design and purpose of the study? 
REVIEWER COMMENT RESPONSE 

Concerns about generalizability could be addressed somewhat by developing weights for the 
sample to make it more representative of age/sex/smoking status composition of the general 
population.  This could be used for sensitivity analyses, with consistent results taken as evidence 
for the likely generalizability. 

[My prior comments are in response to the methods report.  Unless otherwise indicated, what 
follows is on the results report, although issues I raise above are pertinent to the background and 
methods sections of the results.] 

Reviewer #3 What is not clear in the analysis plan of beliefs is whether any treatment vs. control exposure is 
expected to affect any and all beliefs tested.  Obviously, the warning label in a condition only 
refers to particular beliefs and not all beliefs.  So why should any other belief not referenced in 
the warning be affected by the warning?  The partial answer to this is spillover through cognitive 
activation but without some idea of which beliefs are correlated with which other beliefs, there is 
no way of anticipating what is and is not affected by spreading activation.  Not clear what exactly 
is being tested in the belief analysis plan e.g., all beliefs regardless of condition or all beliefs but 
as a function of condition.  Why would the impact of one specific warning affect with a narrow 
focus affect all the other non-congruent beliefs? 

Reviewer #4 The analytic plans represent a solid test of the study hypotheses.  Correction for multiple tests is 
considered, and the results are presented and discussed plainly.  Key results could also be 
presented via figures to improve communication of this densely packed set of results. 

Reviewer #5 The analytic approach seemed appropriate.  There were two primary comparisons: comparing the 
new warnings to the existing Surgeon General ones and comparing the change in health beliefs 
over two time periods using a difference in difference approach.  Both are appropriate and yield 
slightly different information. 

Reviewer #6 Yes.  I’m slightly concerned about the number of times the participants were exposed to the 
health beliefs assessment and whether there could be an interaction with the condition.  All 
participants were exposed to a large list of health effects of cigarettes that are, by design, novel. 
Then only those in the treatment condition are being exposed to the warnings with the new/novel 
information on it. It concerns me slightly, that there might be a priming effect of the health belief 
assessment for those participants in the treatment condition. 
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CHARGE QUESTION 9. Are results presented consistent with the analytic approach? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes. 
Reviewer #2 The results are consistent with the analytic approach described. 
Reviewer #3 The effects on beliefs from session 1 to session 3 are of course even more difficult to produce 

statistically significant effects but there is indeed some evidence of the remaining effect on 
beliefs even as long as two weeks out. Obviously, there are always competing explanations 
having to do with attrition rates and test sensitization among other things.  But these are 
potentially strong findings from such a small and unfamiliar warning dose. 

Reviewer #4 The analytic approach was very clearly described, and the execution and presentation follow from 
this approach. 

Reviewer #5 Yes, the way that the results are presented is consistent with the planned analyses. 
Reviewer #6 In the presentation of results, rather than order the tables by condition, which has no inherent 

meaning to the reader, consider leaving the control at the top and then ordering the remaining 
rows by the highest (new information, or highest mean). It allows the reader to see the labels 
from most effective to least effective on some of the main outcomes. 

CHARGE QUESTION 10. Are there any concerns with the results presented? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 My only concern is the need for an appropriate theoretical framework to justify the analytic 
approach and to allow the reader to put the results in context.  To me, the results from this study, 
when taken with the results of Study 1, allow a conclusion that graphic text messages are much 
better than text only messages as they can lead to a modification of health beliefs which is a step 
further along in the behavior change process.  Thus, the graphic warning labels are much more 
likely to lead to quitting than the text-only messages.  I suggest that the two studies be considered 
in the same report so that such a conclusion can be drawn.  I would put the combined 
methodology into an appendix to such a report. 

Reviewer #2 As far as I can tell, there was no assessment of whether the characteristics of the treatment and 
control groups were significantly different (i.e., whether randomization worked). 

The range of days from baseline to completion of session 2 and session 3 should be included.  
Just the median is currently provided. 
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CHARGE QUESTION 10. Are there any concerns with the results presented? 
REVIEWER COMMENT RESPONSE 

Table 3-1 would ideally include statistical tests for differences in sample composition across 
sessions.  While most characteristics appear similar, there appears to be some meaningful attrition 
by age and smoking status over time.   

Differential attrition could be partly addressed by including as control variables the specific age 
X smoking status variables that appear to differ over time (e.g., a single category for never 
smoker susceptible adolescents) rather than what I interpret as controlling for age and smoking 
status as separate adjustment variables. 

The assessment of differential attrition by treatment and control groups is only done at the group 
level.  There is no assessment of whether the sociodemographic and smoking status composition 
of the groups becomes more dissimilar over time. Indeed, such differences could emerge even if 
the overall attrition rate was the same across groups.  The report would be strengthened by this 
kind of assessment and inclusion of statistical controls for the characteristics that become 
significantly different over time. 

Table 3-3.  Show the means for each SG warning done separately, as well as averaged together 
(see prior comment about analysis of specific SG warnings). 

Reviewer #3 The strong effects obtained on judgments that the information presented in the new warnings is 
new would have been more persuasive to me if for example some false information was included 
but was not a part of the warnings or information that was not a part of the warnings was 
included.  In order to see that the “thinking about risk” outcome is to some degree not completely 
dependent on the “new information” judgment which it follows in the questionnaire, some 
measure of association between the new information measure in the thinking about risks measure 
should be provided. What is also clear is that the perceived factualness of the warning is less 
accepted when the information is seen as new.  So just as in the Study 1 people identify 
information that they hadn’t seen before as new but also less likely to be a fact rather than 
opinion and therefore less likely to be accepted which is a part of the learning process.  What 
happened to believability? 

The fact that the recall item at session 3 was better recalled than the specific textual warning from 
the Surgeon General’s warnings is not at all surprising.  The respondents were exposed to their 
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CHARGE QUESTION 10. Are there any concerns with the results presented? 
REVIEWER COMMENT RESPONSE 

specific warning within condition four times – session 1 and session 2 one on a cigarette pack and 
the other on an advertisement-- so to find that the recall of the text that they saw and read after 
four exposures versus no exposures is minimal evidence of the recall ability of the materials.  
Also, this is a recognition test not a recall test.  Recognition tests are a lot easier than recall tests 
would be.  A third factor of course is the presence of a visual image supporting the text in a way 
that is presumably concordant with the text that is being recalled. So, several factors argue in 
favor of successful recall that is recognition of the message to which they were exposed. 

Reviewer #4 No concerns beyond the fact that the study was not powered to detect subgroup differences. 
While the report is very clear about this decision, it is unfortunate because to understand what 
works and for whom (and potentially why) are important questions given widespread distribution 
of the warning labels. 

Reviewer #5 There are many results, but the report walks the reader through them systematically.  The primary 
exception is that the power analyses were very confusing.  I make some suggestions in the table 
below about how this could be more clearly presented. 

Reviewer #6 Potentially. In addition to differential attrition by condition, I would like to make sure there 
wasn’t differential attrition among key demographic groups between time points, it wouldn’t 
impact the treatment/control findings, but it might hamper the generalizability of the findings if 
particular demographic groups were more likely to drop out.  Looking at Table 3-1 it appears that 
low income individuals were dropping out more than higher income individuals, and that higher 
education participants were retained better than lower education.  I would be curious to know if 
these demographics dropped out at different rates per condition. 

CHARGE QUESTION 11. Are potential limitations of the study appropriately identified? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 The section on limitations is appropriate. 
Reviewer #2 When raising the issue of the ecological validity of responses to online images of warning 

statements, the authors could cite studies that indicate convergent validity (see comments from 
Study 1). 

Concerns about generalizability could be addressed by citing studies showing that patterns of 
response in experiments are generally consistent across population sources.  Also, as a sensitivity 
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CHARGE QUESTION 11. Are potential limitations of the study appropriately identified? 
REVIEWER COMMENT RESPONSE 

analysis, the authors could weight observations so that they are more similar to the profile of 
smokers and nonsmokers in the general population and evaluate the consistency of results. 

The limitations should better describe potential measurement issues raised above (e.g., “fit” of B1 
for some warnings; measurement issues described for common measures with Study 1), including 
implications for interpreting results.  See Study 1 comments on considerations of content validity 
around measurement of “understanding.” 

Reviewer #3 In discussing the demographics of the sample at times one through three I think it would be 
reasonable to compare the characteristics of the sample to more representative samples that have 
been gathered by other sources simply as a way of saying that the sample is close or far from 
established samples of smokers and susceptibles among young people. 

The attrition from time one to time three is substantial as would be expected but it is incumbent 
upon the researchers to discuss a little bit about who it is that remains in terms of things like a 
priori beliefs and how those change over time with the attenuated samples of sessions two and 
three. For example, adolescents who are susceptible to smoking seem to drop off from session 1 
to session 3 and the percentage of adult non-smokers seems to increase from session 1 session 3.  
So, by session 3 the susceptible adolescents are down, and the adult non-smokers is up. The 
attrition by condition does not look appreciable to me on any criteria other than the couple of 
demographic differences that I noted above.  But one of the things that makes a lot of sense to me 
is to report attrition as a function of session 1 beliefs. So, for example if there is evidence to show 
that those who are more accepting of the negative health consequences remain in the sample than 
they are going to be more likely to be attuned to the messages that the warnings carry being more 
engaged attentive and accepting.  If that is the case then the very favorable outcomes observed 
are overstated. 

Reviewer #4 Major study limitations are described in the conclusions. Some of these limitations are quite 
serious (e.g., sampling) and the report does a reasonable job of explaining and describing 
implications of these limits. 

Reviewer #5 Yes, key limitations are identified. 
Reviewer #6 Mostly. I was interested in the possible impact of an interaction between testing and condition.  

All participants saw a list of health beliefs (many of which are considered novel), and then those 
in the treatment group saw a warning that potentially reinforces one of those novel health beliefs, 
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CHARGE QUESTION 11. Are potential limitations of the study appropriately identified? 
REVIEWER COMMENT RESPONSE 

while those in the control see information that is mostly not considered novel.  I was wondering if 
there was a concern about priming people with the pre-test, and it being reinforced in the 
treatment condition, but not the control. 

CHARGE QUESTION 12. Are the conclusions drawn from the study well supported by the data presented? 
REVIEWER COMMENT RESPONSE 

Reviewer #1 Yes, the conclusions presented follow from the analyses and results.  However, they do not go far 
enough.  From both of these studies, the authors are able to address why graphic warning labels 
should be preferred to text-only warning labels.  This is very important to the consideration of 
policies on warning labels and the question should be addressed. 

Reviewer #2 The lack of an overarching framework for and validity of the outcomes assessed makes it 
challenging to interpret results, particularly around factualness, which is lower for GHWs than 
SG warnings. The current explanation is neither based in empirical evidence nor theory. 

Reviewer #3 Let’s focus on the belief changes from session 1 to session 2 in contrast to the changes in the 
control condition. What’s clear from the results of Table 3.5 is that acceptance of the beliefs that 
smoking (for example) causes bladder cancer is elevated in the treatment conditions in contrast to 
the control conditions.  But why would this be?  First of all, the treatment conditions mentioned 
bladder cancer at both session 1 and session 2 but only in the warning condition that’s about 
bladder cancer. In the other 15 conditions there is no discussion of bladder cancer so why would 
the effect here on accepting bladder cancer as being caused by smoking be so distinctive across 
conditions when in fact only one condition mentions bladder cancer? Should it not be the case 
that the treatment condition mentioning bladder cancer should carry the weight of the impact and 
the other conditions mentioning other health consequences not be affected or at least affected to a 
much lesser degree. If that’s not the case then there is something else going on where in the 
warning about bladder cancer is dragging the other effects along with it on other health 
consequences and so the content of the warning is less consequential to belief change than one 
would expect. Clearly, if some form of spreading activation among potential beliefs is the basis 
for these effects then the particular warnings don’t matter as much to the effects on beliefs or 
there is some process other than the warnings that is producing these effects.  I would be more 
convinced that it’s the content of the warnings if indeed what happened was that the bladder 
cancer warning as the greatest effect on the change from session 1 to session 2 than the other 
conditions do; alternatively that the bladder cancer condition affects the bladder cancer belief but 
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CHARGE QUESTION 12. Are the conclusions drawn from the study well supported by the data presented? 
REVIEWER COMMENT RESPONSE 

not the other health consequences or does so to a lesser degree. This is easy to check and would 
make a stronger case that it is the warnings that produce the change rather than some other 
process obviously related to the warnings but not necessarily consistent with the content of the 
warnings. 

In the conclusion section, the authors argue that the skepticism attached to the graphic health 
warnings because they are new might disappear over time as exposure is increased.  That may be 
true, but I think the reality is that a persuasion oriented campaign consistent with the claims that 
are being made here providing more elaborated evidence, information about credibility, and even 
testimonials to support the claims may be necessary.  Otherwise, the warnings may be seen as 
new and unfamiliar and remain in the domain of opinion rather than fact, and less believable and 
accepted than would be desirable. 

Reviewer #4 The conclusions are generally non-numeric restatements of the findings and are accurately stated. 
However, some of the non-significant results for some of the warnings are discussed and 
explained; these sorts of explanations are largely speculative (if informed) and also do not match 
with other aspects of the report (where non-significant results are left unexplained). It may be 
best (most consistent) to not offer such explanations. 

Reviewer #5 Overall, the conclusions are mostly a verbatim restatement of the results.  The results are well 
supported by the data presented.  However, there should be more synthesis of the vast amount of 
data presented.  Also, there should be more of a summary of the merits or drawbacks of the 
individual warnings.  I know that there is not power to compare warnings to each other, but I 
think the report should provide stronger guidance, based on multiple outcome variables and 
metrics, about whether one or more warnings should be dropped for consideration.  As a whole, 
they fare well but 1-3 of these warnings do not score as well as the others.  For instance, the 
Addictive and Quit Now warnings did not score as well, but did they score well enough to merit 
inclusion in the final list of warnings?  Moreover, which one of the COPD warnings is better 
based on the data? I know that overall the majority of new warnings are better than the controls 
on the outcomes, however, I lost track of whether there are a couple of warnings fail to show a 
significant improvement on most of the outcomes.  If so, that warning should not be 
recommended.  Pointing that out makes it easier for the reader and regulatory agency to know if 
there are one or more weak warnings. 
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CHARGE QUESTION 12. Are the conclusions drawn from the study well supported by the data presented? 
REVIEWER COMMENT RESPONSE 

Reviewer #6 The study presents a summary of findings, which is a better descriptor than conclusions.  The 
report does not conclude which labels are the best, or which of the results presented are used to 
determine the utility of the label for selection. It would be interesting to discuss whether there are 
certain characteristics of the labels that predicted better recall.  Table 4-1 summarizes the findings 
nicely, but the summary does not provide any real “take-home” points. 

III. Specific Observations on Study 2 

REVIEWER Page Paragraph/ 
Line Comment RESPONSE 

Reviewer #1 None provided. 
Reviewer #2 None provided. 
Reviewer #3 None provided. 
Reviewer #4 None provided. 
Reviewer #5 2 of 5 I would add a column showing the study condition # (0 – 16). See comment 

right below this row – use Table 2-1 here. 
Reviewer #5 14 Table 2-1 This table is excellent – conveys a lot of information in one page. 
Reviewer #5 15 Middle The duration of exposure to the warnings should be described. Did the 

survey software require 5-10 seconds of exposure, or was the respondent 
allowed to click through at their own pace? Did the software track how long 
the respondent viewed the stimuli? Presenting that they viewed that page 
for something like an average of 9 seconds would be useful. 

Reviewer #5 17 Middle The quality control description is useful, and I agree with that approach. 
However, I do not believe that the report lists the # or % of responses that 
were rejected for quality control purposes. Please show that somewhere, 
perhaps on this page or on the participant flow diagram. 

Reviewer #5 17 Sentence above 
Sec 2.3 

I would say “not necessarily representative….” These findings might 
actually be representative. 

Reviewer #5 18 Anywhere The mode of data collection as a study eligibility requirement should be 
mentioned earlier, perhaps on this page. Later in the report we learn that 
people taking the survey on their phone or tablet would get it discarded. 

Reviewer #5 24 All The report gives excellent data on the # of respondents (and their 
demographics and smoking status) to each of the 3 data collection periods. I 
know there is a lot of data, but it is useful. 
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III. Specific Observations on Study 2 

REVIEWER Page Paragraph/ 
Line Comment RESPONSE 

Reviewer #5 27 Table 4-2 This whole section is really hard to follow. I believe that the researchers 
eventually calculated the within-person correlation – can you mention that 
or highlight it, so we know the actual power in this study? Was is >90% for 
most analyses? 

Reviewer #5 28 4.3.1 after first 
para 

This is pretty complex, and I would walk the reader through one example. 
The example on p.105 for difference in difference was very useful for the 
reader. 

Reviewer #5 94 2.3 The report mentions that the comparison for the Control group is a pooled 
estimate for the 4 warnings (and not the participant reaction to just 1 of the 
SG warnings that they viewed). However, on Table 3-5 (p.106) the means 
for the controls are different (Session 1 – 3.35, 3.94, 4.37). I thought the 
control numbers should be the same if the data are pooled. I clearly did not 
understand the control comparison. 

Reviewer #5 99 Table 3-1 Attrition across Sessions was fairly high. The good news is that it did not 
vary by condition. However, attrition seemed higher for smokers. I would 
add a nonresponse or attrition analysis for demographics and smoking 
behavior to show if attrition was differential. 

Reviewer #6 None provided. 
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	COMPLAINT
	INTRODUCTION
	1. For nearly fifty-five years, cigarette packages have included textual warnings that convey factual, uncontroversial information about the risks of smoking. In 2009, however, Congress sought to replace these factual disclosures with government-creat...
	2. The Rule requires the use of eleven new textual warnings, accompanied by eleven graphic images—such as images of a specimen cup filled with bloody urine and a pair of diseased feet with several amputated toes—that are designed to frighten, shock, a...
	3. Such “warnings” are unprecedented. Never before in the United States have producers of a lawful product been required to use their own packages and advertising to convey an emotionally charged government message urging adult consumers to shun their...
	4. This is precisely the type of compelled speech that the First Amendment prohibits. As the Supreme Court has explained, the government may not compel Plaintiffs to “use their private property as a ‘mobile billboard’ for the State’s ideological messa...
	5. When FDA first tried to transform cigarette packages and advertising into billboards for the government’s anti-smoking message, the D.C. Circuit had no difficulty holding that the rule violated the First Amendment. See R.J. Reynolds Tobacco Co. v. ...
	6. FDA’s new rule fares no better. Once again, the Rule is an unconstitutional attempt to compel Plaintiffs to disparage their own products, frighten and shame their own customers, and proclaim the government’s anti-smoking message. Once again, the wa...
	7. FDA’s back-to-back failures to develop a constitutional rule point to a larger problem: the Tobacco Control Act’s graphic-warnings mandate itself is an unconstitutional attempt “to remove a popular but disfavored product from the marketplace.” Sorr...
	8. The Rule has yet more flaws. For example, in issuing the Rule, FDA contravened several core requirements of the Administrative Procedure Act (“APA”), 5 U.S.C. § 500 et seq. In addition, FDA lacked statutory authority for its revisions to the textua...
	9. In light of these problems, Plaintiffs respectfully request that this Court (1) declare that the Rule and the Act’s graphic-warnings requirement violate the First Amendment to the United States Constitution, (2) declare that the Rule violates the A...

	Parties
	10. Plaintiff R.J. Reynolds Tobacco Company is a North Carolina corporation headquartered in Winston-Salem, North Carolina. Reynolds manufactures, sells, distributes, and advertises cigarettes nationwide, including in this district.
	11. Plaintiff Santa Fe Natural Tobacco Company, Inc., is a New Mexico corporation headquartered in Oxford, North Carolina. Santa Fe manufactures, sells, distributes, and advertises cigarettes nationwide, including in this district.
	12. Plaintiff ITG Brands, LLC is a Texas limited liability company headquartered in Greensboro, North Carolina.  ITG Brands manufactures, sells, distributes, and advertises cigarettes nationwide, including in this district.
	13. Plaintiff Liggett Group LLC is a Delaware limited liability company headquartered in Mebane, Alamance County, North Carolina.  Liggett manufactures cigarettes and, through an affiliate, sells, distributes, and advertises them nationwide, including...
	14. Plaintiff Neocom, Inc., is a Texas corporation headquartered in Tyler, Texas. Neocom, Inc. operates three convenience stores in Tyler that sell cigarettes in this district.
	15. Plaintiff Rangila Enterprises Inc. is a Texas corporation headquartered in Fort Worth, Texas.  Rangila Enterprises Inc. operates five convenience stores in Fort Worth that sell cigarettes.
	16. Plaintiff Rangila LLC is a Texas limited liability company headquartered in Fort Worth, Texas.  Rangila LLC operates convenience stores in Fort Worth, Hurst, and Terrell that sell cigarettes.
	17. Plaintiff Sahil Ismail, Inc. is a Texas corporation headquartered in Grapevine, Texas.  Sahil Ismail, Inc. operates a convenience store in Grapevine that sells cigarettes.
	18. Plaintiff Is Like You Inc. is a Texas corporation headquartered in Fort Worth, Texas.  Is Like You Inc. operates a convenience store in Fort Worth that sells cigarettes.
	19. Defendant United States Department of Health and Human Services (“HHS”) is a federal agency of the United States. Under the Food, Drug, and Cosmetic Act and the Tobacco Control Act, HHS is responsible for regulating cigarettes marketed in the Unit...
	20. Defendant FDA is a federal agency of the United States within HHS. FDA regulates cigarettes marketed in the United States using authority delegated to it by HHS. Id. § 387a(e). FDA is headquartered in Silver Spring, Maryland.
	21. Defendant Alex M. Azar II is the Secretary of HHS. Secretary Azar oversees FDA’s activities and is responsible for the implementation and enforcement of the Tobacco Control Act and the Rule. Secretary Azar is sued in his official capacity.
	22. Defendant Dr. Stephen M. Hahn is the Commissioner of FDA. Commissioner Hahn oversees the implementation and day-to-day enforcement of the Tobacco Control Act and the Rule. Commissioner Hahn is sued in his official capacity.

	Jurisdiction and Venue
	23. This Court has subject-matter jurisdiction under 28 U.S.C. § 1331, 28 U.S.C. § 2201, and 5 U.S.C. § 701 et seq.
	24. Venue is proper in this district under 28 U.S.C. § 1391(e) because it is where one of the Plaintiffs resides.

	Background
	A. The Government’s Historical Approach To Reducing Smoking
	25. For decades, the government has used a multi-pronged approach to reducing smoking. The government has promulgated messages about the dangers of smoking; it has severely restricted the speech of tobacco manufacturers; and it has otherwise regulated...
	26. First, the government has required that cigarette packages and advertising display factual warnings about the risks of smoking. In 1965, Congress “establish[ed] a comprehensive Federal program to deal with cigarette labeling and advertising with r...
	27. In 1984, Congress amended the Labeling Act to require that all cigarette packages and advertising include a series of rotating warnings that cover a variety of smoking risks:
	 “SURGEON GENERAL’S WARNING: Smoking Causes Lung Cancer, Heart Disease, Emphysema, And May Complicate Pregnancy.”
	 “SURGEON GENERAL’S WARNING: Quitting Smoking Now Greatly Reduces Serious Risks to Your Health.”
	 “SURGEON GENERAL’S WARNING: Smoking By Pregnant Women May Result in Fetal Injury, Premature Birth, And Low Birth Weight.”
	 “SURGEON GENERAL’S WARNING: Cigarette Smoke Contains Carbon Monoxide.”
	Comprehensive Smoking Education Act, Pub. L. No. 98-474, 98 Stat. 2200, 2201–02 (1984). These warnings have become known as the “Surgeon General’s warnings,” and they are in effect today.
	28. Second, the government has systematically limited the avenues through which Plaintiffs can advertise their lawful products. For example, federal law prohibits Plaintiffs from advertising cigarettes in television and radio advertisements, see 15 U....
	29. Federal law also prohibits Plaintiffs from doing the following:
	a. sponsoring “any athletic, musical, artistic, or other social or cultural event, or any entry or team in any event, in the brand name … , logo, symbol, motto, selling message, recognizable color or pattern of colors, or any other indicia of product ...
	b. marketing, licensing, distributing, or selling any promotional item (such as hats and t-shirts) bearing the “brand name … , symbol, motto, selling message, recognizable color or pattern of colors, or any other indicia of product identification iden...
	c. “distribut[ing] or caus[ing] to be distributed any free samples of cigarettes,” 21 U.S.C. § 387a-1(a)(2)(G); 21 C.F.R.§ 1140.16(d).
	30. Federal law also provides that federal agencies, states and subdivisions, and Indian tribes may “enact, adopt, promulgate, and enforce any law, rule, regulation, or other measure with respect to tobacco products that is in addition to, or more str...
	31. Many cigarette manufacturers (including Reynolds and Santa Fe) are also subject to the Master Settlement Agreement (“MSA”), which settled litigation brought by forty-six states. Under this agreement, the participating manufacturers are subject to ...
	32. Together, these advertising restrictions leave Plaintiffs with few avenues through which they can effectively communicate truthful information about their lawful products to adult cigarette consumers.
	33. Third, the government has imposed numerous non-speech restrictions on the advertising, sale, and use of cigarettes. For example, federal law prohibits the sale of cigarettes to anyone under the age of twenty-one, see Further Consolidated Appropria...
	34. Fourth, the government has run multiple public-education campaigns urging smokers to quit. For example, between 2009 and 2014, FDA spent more than $500 million on such campaigns. Comment Letter of RAI Services Co. at 32, Docket No. FDA-2019-N-3065...
	35. Other government agencies have run similar campaigns. For example, the CDC regularly runs public-education campaigns, and the Surgeon General has issued more than thirty reports about the health risks of smoking. Id. at 13; see also CDC’s Successf...
	36. This multi-pronged approach—factual warnings, advertising restrictions, non-speech restrictions, and public-education campaigns—coincided with effectively universal public awareness of the risks of smoking. Over the past several decades, the publi...
	37. It would be difficult, if not impossible, to improve these numbers. Experts generally agree that, “as a practical matter, getting to awareness levels above 80 or 90 percent is unrealistic.” Reynolds Comments at 14 (brackets and quotation marks omi...
	38. At the same time, smoking prevalence and cigarette consumption have fallen dramatically. For example:
	a. Between 1965 and 2017, the percentage of adults who smoked cigarettes fell from 42.4% to 14%. Id. at 23; see also CDC, Current Cigarette Smoking Among Adults in the United States (last updated Nov. 18, 2019), https://tinyurl.com/jdqoxrq (explaining...
	b. Between 1981 and 2017, the number of cigarettes purchased annually in the United States dropped from 640 billion to 249 billion—a decline of more than 60% despite an increase in the U.S. population of more than 100 million. Reynolds Comments at 23.
	c. Between 1997 and 2017, the percentage of high school students who smoked fell from 36.4% to 8.1%. Id.; see also CDC, Youth and Tobacco Use (last updated Dec. 10, 2019), https://tinyurl.com/jvsmmen (explaining that, in 2019, the percentage of high s...
	39. Indeed, youth and adult smoking rates are at historic lows. As Mitch Zeller, the Director of FDA’s Center for Tobacco Products, recently testified before Congress, “[w]e’ve made such progress in reducing the number of kids who smoke cigarettes. Th...
	B. The Tobacco Control Act
	40. In 2009, Congress changed the government’s approach to cigarette warnings by enacting the Tobacco Control Act. Pub. L. No. 111-31, § 201 (amending section 4 of the Labeling Act, 15 U.S.C. § 1333). Specifically, Congress transformed the factual and...
	41. The Tobacco Control Act requires that cigarette packages and advertising bear one of nine textual warnings:
	 “WARNING: Cigarettes are addictive.”
	 “WARNING: Tobacco smoke can harm your children.”
	 “WARNING: Cigarettes cause fatal lung disease.”
	 “WARNING: Cigarettes cause cancer.”
	 “WARNING: Cigarettes cause strokes and heart disease.”
	 “WARNING: Smoking during pregnancy can harm your baby.”
	 “WARNING: Smoking can kill you.”
	 “WARNING: Tobacco smoke causes fatal lung disease in nonsmokers.”
	 “WARNING: Quitting smoking now greatly reduces serious risks to your health.”
	15 U.S.C. § 1333(a)(1), (b)(1).
	42. The Act also directs FDA to “issue regulations that require color graphics depicting the negative health consequences of smoking to accompany” these textual warnings. Id. § 1333(d)[1].
	43. Together, the textual warnings and color graphics must occupy the top 50% of the front and back of cigarette packages and the top 20% of cigarette advertising. Id. § 1333(a)(2), (b)(2). The Act does not explain why Congress believed such large war...
	44. The Act gives FDA a limited ability to adjust the textual warnings as part of its rulemaking to require graphic warnings. Specifically, FDA can “adjust the type size, text and format of the label statements specified in subsections (a)(2) and (b)(...
	45. After the graphic warnings take effect, FDA has a greater ability to adjust them. Specifically, FDA may, via rulemaking, “adjust the format, type size, color graphics, and text of any of the label requirements … if the Secretary finds that such a ...
	46. In addition to adopting new textual warnings and directing FDA to issue a regulation adopting graphic images, the Tobacco Control Act imposes a related set of labeling requirements. These requirements (the “related requirements”) require that ciga...
	 “the name and place of business of the tobacco product manufacturer, packer, or distributor,” 21 U.S.C. § 387c(a)(2)(A);
	 “an accurate statement of the quantity of the contents in terms of weight, measure, or numerical count,” id. § 387c(a)(2)(B);
	 “an accurate statement of the percentage of the tobacco used in the product that is domestically grown tobacco and the percentage that is foreign grown tobacco,” id. § 387c(a)(2)(C); and
	 where applicable, “the statement ‘Sale only allowed in the United States,’” id. § 387t(a).
	47. The Act provides that the new textual and graphic warnings, and each of the related requirements, will become effective “15 months after the issuance of [a graphic-warnings rule].” Pub. L. No. 111-31, § 201(b) (setting the effective date for the a...
	C. FDA’s First Graphic-Warnings Rule
	48. On June 22, 2011, FDA issued a rule implementing the Act’s graphic-warnings requirement. Required Warnings for Cigarette Packages and Advertisements, 76 Fed. Reg. 36,629 (June 22, 2011) (the “2011 Rule”). The 2011 Rule required that all cigarette ...
	49. FDA freely admitted that these images were designed to make consumers “depressed, discouraged, and afraid” to buy cigarettes. Id. at 36,638 (quotation marks omitted). FDA also admitted that these images were designed to convey the government’s ant...
	50. FDA claimed that the 2011 Rule was designed to further the government’s interest in “reducing the number of Americans, particularly children and adolescents, who use cigarettes.” 76 Fed. Reg. at 36,629. But FDA’s own study determined that the warn...
	D. R.J. Reynolds Tobacco Co. v. FDA
	51. A federal district court enjoined the 2011 Rule before it went into effect and, in 2012, the D.C. Circuit held that it violated the First Amendment. See R.J. Reynolds, 696 F.3d 1205.
	52. The court began by analyzing whether the 2011 Rule was subject to the standard of scrutiny set forth in Zauderer v. Office of Disciplinary Counsel, 471 U.S. 626 (1985), which holds that “purely factual and uncontroversial disclosures are permissib...
	53. First, the graphic warnings were not “reasonably related to the State’s interest in preventing deception of consumers.” The court explained that the Tobacco Control Act already prohibited misleading statements on cigarette packages and advertising...
	54. Second, the graphic warnings were not “purely factual.” As “FDA tacitly admit[ted],” the warnings were “primarily intended to evoke an emotional response, or, at most, shock the viewer into retaining the information in the text warning.” Id. at 12...
	55. Third, the warnings were not “uncontroversial.” On the contrary, “many of the images chosen by FDA could be misinterpreted by consumers.” Id. at 1216.
	56. Having held Zauderer inapplicable, the court then turned to analyzing whether the 2011 Rule satisfied the standard of scrutiny set forth in Central Hudson Gas & Electric Corp. v. Public Service Commission, 447 U.S. 557 (1980), which governs certai...
	57. The court first held that the 2011 Rule would not advance the government’s interest in reducing smoking. As the court explained, “FDA has not provided a shred of evidence—much less the ‘substantial evidence’ required by the APA—showing that the gr...
	58. The court then rejected FDA’s argument that the government had a substantial interest in “effectively communicating health information regarding the negative effects of cigarettes.” Id. at 1221 (quotation marks omitted). As “FDA concede[d], this p...
	59. Because the 2011 Rule failed to satisfy either Zauderer or Central Hudson, the court vacated it and remanded to FDA. Id. at 1222.
	E. FDA’s New Proposed Rule
	60. On August 16, 2019—almost seven years after the D.C. Circuit vacated the 2011 Rule—FDA issued a proposed rule that again implemented the Tobacco Control Act’s graphic-warnings requirement. Tobacco Products; Required Warnings for Cigarette Packages...
	61. The Proposed Rule deleted all but two of the textual warnings prescribed by the Tobacco Control Act, and added ten FDA-created textual warnings. Id. at 42,772–77. Thus, the Proposed Rule required all cigarette packages and advertising to bear one ...
	 “WARNING: Tobacco smoke can harm your children.”
	 “WARNING: Tobacco smoke causes fatal lung disease in nonsmokers.”
	 “WARNING: Smoking causes age-related macular degeneration, which can lead to blindness.”
	 “WARNING: Smoking causes type 2 diabetes, which raises blood sugar.”
	 “WARNING: Smoking reduces blood flow to the limbs, which can require amputation.”
	 “WARNING: Smoking causes cataracts, which can lead to blindness.”
	 “WARNING: Smoking causes bladder cancer, which can lead to bloody urine.”
	 “WARNING: Smoking reduces blood flow, which can cause erectile dysfunction.”
	 “WARNING: Smoking causes head and neck cancer.”
	 “WARNING: Smoking can cause heart disease and strokes by clogging arteries.”
	 “WARNING: Smoking during pregnancy stunts fetal growth.”
	 “WARNING: Smoking causes COPD, a lung disease that can be fatal.”
	Id. at 42,797 (proposed 21 C.F.R. § 1141.10(a)).
	62. The Proposed Rule also included thirteen graphic images to be paired with these textual warnings, for a total of thirteen graphic warnings. Id. at 42,772–77. Together, the textual warnings and graphic images must occupy the top 50% of the front an...
	63. Just like their predecessors, these warnings used gruesome images that were designed to evoke negative emotions, such as fear and shock, and to convey the government’s anti-smoking message. A recent survey, which is part of the administrative reco...
	 85.9% of respondents said that the warnings were “trying to make people feel afraid”;
	 85.4% of respondents said that the warnings were “trying to shock people”;
	 74.5% of respondents said that the warnings conveyed the message that people “should not smoke” cigarettes; and
	 68.2% of respondents said that the warnings conveyed the message that people “should not buy” cigarettes.
	Reynolds Comments, Exh. E, Samantha Iyengar, Ph.D., NERA Survey: Consumer Perceptions of Cigarette Warning Labels, at  31 & Appendix 3 (the “Iyengar Report”).
	64. Also like their predecessors, the warnings misrepresent or exaggerate the potential effects of smoking. For example:
	a. The “Sick Child” image appears to depict a “worst case scenario”: “a child hospitalized due to an asthma attack caused by environmental tobacco smoke.” Reynolds Comments, Exh. G, Decl. of Lawrence R. Brooks, MD  4. Moreover, the warning is “exagge...
	b. The “Diseased, Non-Smoker’s Lungs” image depicts an “amount of black pigmentation” that “would likely result from many years of heavy direct smoking” and would be “very unusual … in a non-smoker.” Reynolds Comments, Exh. I, Decl. of Mark O. Farber,...
	c. The “Needle In Eyeball” image exaggerates the effects of smoking by emphasizing a condition—blindness—that occurs in only a small minority of cases of age-related macular degeneration. Comment Letter of Altria Client Services at 57, Docket No. FDA-...
	d. The “Diseased Feet” image suggests that the depicted condition is common, when in fact, it affects at most one in 1,000 smokers. Reynolds Comments, Exh. K, Decl. of Robert Wagmeister, MD  4.
	e. The “Cataracts” image is “not a reasonable depiction of persons with cataracts in the US, because in the US the cataract would have been treated surgically long before it got to this stage.” Davidorf Decl. at 3. The warning also emphasizes a condit...
	f. The “Neck Tumor” image misleadingly suggests that “a cancerous mass of that size could arise quickly enough that a reasonable person would not have had an opportunity to seek treatment before this point.” Reynolds Comments, Exh. J, Decl. of Kim R. ...
	g. The “Open Heart Surgery” image misleadingly suggests that open heart surgery is the most common method of treating coronary artery disease, when in-patient percutaneous coronary interventions are at least 2.5 times more common. Reynolds Comments at 8.
	h. The “Crying Baby” image is misleading because it shows a newborn infant weighing four pounds, when infants born to women who smoke cigarettes typically weigh more than five pounds. Id.
	i. The “Bloody Urine” image is misleading. FDA itself cited “literature in which the association between bladder cancer and consistent smoking of up to ten cigarettes per day was not statistically significant.” Comment Letter of ITG Brands at 12, Dock...
	j. The “COPD Diseased Lung” image misleadingly conveys the relationship between cigarette use and the depicted image, as it “fails to convey that such lung pigmentation is unlikely to occur except after ‘many years’ of ‘heavy’ smoking.”  ITG Comments 14.
	k. The “Erectile Dysfunction” image fails to “convey either the absolute or relative risk of erectile dysfunction associated with smoking,” and misleadingly suggests that this outcome is commonplace for smokers. ITG Comments 15. In support of this ima...
	l. The “COPD Nasal Cannula” image misleadingly “depicts a ‘worst case scenario,’ without any discussion in the administrative record of the proportion of smokers developing COPD who will require long-term oxygen therapy (or home oxygen), much less the...
	m. The “Finger Prick” image is “misleading in that it does not convey either the absolute or relative risk of diabetes as a result of smoking,” and instead suggests that smoking will result in development of diabetes requiring the use of painful finge...
	F. FDA’s Qualitative And Quantitative Studies
	65. In the Proposed Rule, FDA changed its rationale for requiring graphic warnings. Instead of saying that graphic warnings would reduce smoking, as FDA said in the 2011 Rule, FDA said that they would “promote greater public understanding of the negat...

	Qualitative Study For The FDA-Created Textual Warnings
	66. FDA first conducted “a series of 16 qualitative focus groups” to gather consumers’ feedback about whether the ten FDA-created textual warnings would improve public understanding of the risks of smoking cigarettes. Id. at 42,767. These focus groups...
	67. First, the participants in the FDA study already understood many of the risks described in the textual warnings. For example, the warning “Smoking during Pregnancy Can Stunt Your Baby’s Growth” was new information for 0% of adults, and the warning...
	68. Second, many of the textual warnings conveying that harm would occur (rather than can occur) were not believable. For example, the FDA study’s “most prevalent finding” was that the study participants were more likely to believe statements that sai...
	69. Third, the government had several less-restrictive means of achieving its goals. For example, the participants in the FDA study often remarked that “the warning statements on cigarette packs were less powerful” than other forms of education, such ...

	Quantitative Study For The FDA-Created Textual Warnings
	70. FDA next conducted a “quantitative consumer research study to assess which, if any, of the [FDA-created] warning statements would promote greater public understanding of the risks associated with cigarette smoking as compared to the [Tobacco Contr...
	71. As an initial matter, this study was poorly designed. The U.S. Office of Management and Budget (“OMB”) granted the study only a limited approval and noted that, “[d]ue to the study design, convenience sampling methodology, and methods of analyses—...
	72. Even disregarding the “significant limitations” noted above, FDA’s first quantitative study showed that the FDA-created textual warnings would not promote greater public understanding of smoking risks as compared to the Tobacco Control Act’s state...
	73. Moreover, FDA’s quantitative study revealed the same problems as the Agency’s qualitative study. First, the study participants already understood many of the risks described in the textual warnings. The study showed that the “[Tobacco Control Act’...
	74. Second, many of the FDA-created textual warnings that are in the Rule were not believable. Indeed, the study showed that six of those statements (the “diabetes,” “amputation,” “cataracts,” “bladder cancer,” “erectile dysfunction,” and “head and ne...

	Qualitative Studies For The Graphic Images And Warnings
	75. FDA also conducted “53 in[-]depth individual interviews” on early versions of the graphic images, as well as “a series of 20 qualitative focus groups” on the close-to-final graphic warnings. 84 Fed. Reg. at 42,770. Once again, these qualitative te...
	76. First, many of the images frightened, shocked, and disgusted many of the participants in FDA’s studies. Indeed, participants reported that several images were “grotesque,” “gruesome,” “disgusting,” “heartbreaking,” “startling,” “powerfully disturb...
	77. Second, many of the images were misleading or confusing. For example, some participants thought the “Sick Child” image was misleading because it was “not a realistic outcome of secondhand smoke.” RTI International, Qualitative Study on Consumer Pe...

	Quantitative Study For The Graphic Warnings
	78. Finally, FDA conducted a “consumer research study” to “assess the extent to which any of the cigarette health warnings … increase understanding of the negative health consequences of cigarette smoking.” 84 Fed. Reg. at 42,771.
	79. As with the first quantitative study, this study was poorly designed. Although OMB had stressed that the first quantitative study may not generalize to the broader U.S. population because of its “design, convenience sampling methodology, and metho...
	80. Once again, even taken at face value, FDA’s second quantitative study showed that the graphic warnings would not improve the public’s understanding of smoking risks. The study tested participants’ knowledge about the health risks of smoking (“Sess...

	FDA’s Refusal To Test The Warnings’ Emotional Impact Or Less-Restrictive Alternatives
	81. As discussed above, FDA’s own qualitative and quantitative tests demonstrate that the graphic warnings will not further FDA’s asserted interest. In addition, these studies are just as significant for what they failed to test.
	82. As explained above, the D.C. Circuit recognized that FDA’s first set of graphic warnings were “unabashed attempts to evoke emotion (and perhaps embarrassment) and browbeat consumers into quitting.” R.J. Reynolds, 696 F.3d at 1217. FDA nonetheless ...
	83. FDA also refused to test possible alternatives to the Proposed Rule. Approximately nine months before the Proposed Rule, Reynolds urged FDA to “test whether FDA could increase public understanding by making less-burdensome changes to the existing ...
	G. FDA’s Preliminary Regulatory Impact Analysis
	84. The Proposed Rule also included a preliminary regulatory impact analysis, which ostensibly analyzed the Proposed Rule’s benefits and costs. See FDA, Preliminary Regulatory Impact Analysis (Aug. 2019). But this analysis was flawed.
	85. As an initial matter, FDA expressly disclaimed any attempt to quantify the Proposed Rule’s benefits. FDA said that “there is a high level of uncertainty around quantitative economic benefits” and therefore chose to “describe them qualitatively.” I...
	86. FDA’s refusal to quantify the Proposed Rule’s benefits stands in sharp contrast with the Agency’s approach in other contexts. For example, just four days after FDA issued the Proposed Rule, FDA asserted that The Real Cost had “prevented up to 587,...
	87. Instead of attempting to quantify the Proposed Rule’s benefits, FDA decided to rely on a “break-even calculation.” After estimating the Proposed Rule would impose costs of “about $1.6 billion,” 84. Fed. Reg. at 42,756, FDA concluded that the Propo...
	H. Comments On The Proposed Rule
	88. Reynolds, Santa Fe, ITG Brands, and Liggett (the “manufacturer Plaintiffs”) submitted extensive comments on the Proposed Rule. See Reynolds Comments; ITG Comments; Comment Letter of Liggett Group, Docket No. FDA-2019-N-3065 (Oct. 15, 2019) (“Ligge...
	89. The comments explained that, whatever the standard of review, the Proposed Rule and the Tobacco Control Act’s graphic-warnings requirement would violate the First Amendment for at least three reasons. Reynolds Comments, Executive Summary at 3–4; I...
	90. Second, even if the government had asserted a valid interest, the Proposed Rule and the graphic-warnings requirement in the Tobacco Control Act would not sufficiently advance it. The public already knew that smoking is harmful and can cause seriou...
	91. Third, the Proposed Rule and the graphic-warnings requirement in the Tobacco Control Act were insufficiently tailored. Id. at 25–34; ITG Comments at 17–20; Liggett Comments at 5. The warnings were extremely burdensome: they occupied the top 50% of...
	92. The comments also explained that FDA had violated the Tobacco Control Act by revising the language of the Act’s textual warnings, and by increasing the number of warnings from nine to thirteen. Reynolds Comments at 36–38.
	93. Finally, the comments explained that FDA had violated the Administrative Procedure Act in multiple ways, such as relying on unreliable analyses and studies, failing to support its findings with substantial evidence, ignoring contrary evidence, fai...
	94. Other manufacturers and interested parties raised similar objections. For example, Altria Client Services submitted comments arguing that “the text and graphic warnings proposed by this rule would violate free speech protections guaranteed by the ...
	I. FDA Releases The Qualitative Study Reports And Re-Opens The Docket
	95. During the initial comment period, several manufacturers criticized FDA for failing to release key information and data. For example, Reynolds criticized FDA for failing “to release any information about its qualitative studies,” which “were criti...
	96. On November 12, 2019, nearly a month after the comment period closed, FDA placed additional materials regarding the qualitative studies in the docket. Tobacco Products; Required Warnings for Cigarette Packages and Advertisements; Additional Materi...
	97. FDA failed to provide a coherent explanation about why it had failed to release these reports along with the Proposed Rule. FDA acknowledged that it had “used” these reports to “inform” the development of the proposed warnings. Id. At the same tim...
	98. Although these reports spanned nearly 600 pages, FDA gave the public only “15 days to allow comment on the additional materials.” Id.
	J. Comments On The Qualitative Study Reports
	99. On November 25, 2019, Reynolds submitted comments on the additional materials. See Comment Letter of RAI Services Company, Docket No. FDA-2019-N-3065 (Nov. 25, 2019) (attached as Ex. 3). As the comments explained, the additional materials “confirm...
	100. The comments also explained that, “[i]n addition to these problems, FDA’s handling of the additional materials violated the Administrative Procedure Act. FDA relied on these materials when it developed the proposed rule, which means that the publ...
	101. Once again, other manufacturers and interested parties raised similar objections. For example, Altria argued that the additional materials “cast yet further doubt on FDA’s claim that the proposed graphic health warnings would promote greater publ...
	K. FDA’s Final Rule
	102. Despite being advised of the many constitutional and statutory flaws with the Proposed Rule, FDA promulgated the final Rule on March 18, 2020. See 85 Fed. Reg. at 15,638–710. The Rule made few meaningful changes to the Proposed Rule.
	103. The Rule largely requires the same textual warnings with the same graphic images as the Proposed Rule. However, it omits two of the Proposed Rule’s required warnings: the macular degeneration warning (with the “Needle in Eyeball” image) and the C...
	104. In the Rule, FDA noted that it received a comment that its “two quantitative consumer research studies were not credible because they did not go through a peer review process.” 85 Fed. Reg. 15,661. It responded that its studies had—subsequent to ...
	105. Contrary to FDA’s characterization, the peer reviewers raised serious, substantive concerns about FDA’s studies. See Final Summary Report: External Letter Peer Review of FDA’s Quantitative Consumer Research on Cigarette Health Warnings Required b...
	106. Second, reviewers questioned and criticized the measures FDA used to test understanding in both studies. Reviewers were concerned that FDA did not use “standard” measures in the studies, and failed to demonstrate the validity of its novel measure...
	107. Third, reviewers criticized FDA for failing to use representative samples (and instead using convenience samples with significant asymmetries). Reviewers noted that using a convenience sample “brings with it a host of potential biases and limits ...
	108. Fourth, reviewers raised a host of other analytical concerns. For example, reviewers were concerned FDA’s testing method primed study participants and skewed the results. See id. at 32 (Reviewer 3) (explaining that FDA asking about beliefs “at ba...
	109. Despite the fundamental flaws identified by the reviewers, FDA made only the most minimal effort to address their comments. Indeed, FDA made clear that it would not make substantive revisions to the studies. For example, in responding to a sugges...
	110. Instead, FDA merely “updated the study reports” with “clarifying details,” while emphasizing that “none of these updates … changes the results, findings, or conclusions of either study.” 85 Fed. Reg. 15,661. For example, FDA added certain citatio...
	111. Notably, FDA was forced to clarify the report accompanying its second quantitative study in a way that highlighted that the revised warnings were perceived as less factual relative to the control condition. Compare Revised Second Quantitative Stu...
	112. FDA also released a Final Regulatory Impact Analysis. FDA, Final Regulatory Impact Analysis, Tobacco Products; Required Warnings for Cigarette Packages and Advertisements, Docket No. FDA-2019-N-3065 (2020). It largely tracked the preliminary regu...
	L. The Rule and the Tobacco Control Act’s Graphic-Warnings Requirement Will Impose Concrete And Particularized Harm On Plaintiffs
	113. The Rule and the Act’s graphic-warnings requirement will directly cause at least four forms of concrete injury to Plaintiffs.
	114. First, Plaintiffs will be severely injured by the placement of the new graphic warnings on their packages and advertising, since the warnings violate their rights under the First Amendment to the United States Constitution, the APA, and the Tobac...
	115. Second, the warnings undermine the manufacturer Plaintiffs’ ability to compete with other cigarette manufacturers. The cigarette industry is highly competitive. Overall use is declining, and the manufacturer Plaintiffs compete heavily against one...
	116. Third, the warnings will cause Plaintiffs Neocom, Inc., Rangila Enterprises Inc., Rangila LLC, Sahil Ismail, Inc., and Is Like You Inc. (the “retailer Plaintiffs”) to lose business from smokers, non-smokers, or both. The retailer Plaintiffs curre...
	117. Fourth, to comply with the Rule on its effective date of June 18, 2021, the manufacturer Plaintiffs will need to undertake costly and extensive compliance efforts that necessarily must begin well before the effective date. For example, Reynolds a...
	a. Reynolds and Santa Fe would be forced to modify approximately 390 individual package designs.
	b. The Rule requires that all eleven warnings be “randomly displayed in each 12-month period, in as equal a number of times as is possible on each brand of the product and be randomly distributed in all areas of the United States in which the product ...
	c. Reynolds and Santa Fe will need to purchase approximately 6,000 printing cylinder bases and additional tools to print the redesigned packages. Reynolds and Santa Fe will then need to have the cylinders engraved so they can be used to apply the ink ...
	d. Reynolds and Santa Fe will need to hire a graphics design firm to design the new labeling. This design work will cost at least $1 million and take several months, and approximately 3,000 hours of employee and supplier time, to complete.
	e. Reynolds and Santa Fe will need to begin the internal approval process for the new package designs. The approval process will be extensive given the nature of the label changes and the number of individual designs. Numerous departments—including Co...
	f. The Rule also requires revised warnings to appear in advertising. Reynolds and Santa Fe will thus need to modify existing brand advertising that appears on their websites and retail point-of-sale advertising. Collectively, Reynolds and Santa Fe wil...
	g. In anticipation of the Rule becoming effective, Reynolds and Santa Fe will need to begin manufacturing cigarettes in compliant packaging beginning at least three months prior to the Rule’s effective date. If the Rule is then invalidated, Reynolds a...
	h. All these time estimates are based on normal business operations. The full extent of the coronavirus’s impact on business operations is currently unclear. Based on current interruptions in the normal work environment, however, the time estimates fo...
	118. ITG Brands will similarly have to undertake costly and extensive compliance efforts that necessarily must begin well before the effective date of June 18, 2021. For example, ITG Brands has taken or plans to take the following steps:
	a. ITG Brands would be forced to modify approximately 121 individual package designs.
	b. ITG Brands will need to purchase between 263 and 976 printing cylinder bases and additional tools to print the redesigned packages. ITG Brands will then need to have the cylinders engraved so they can be used to apply the ink on the new cigarette p...
	c. ITG Brands will need to hire a graphics design firm to design the new labeling. This design work will cost at least $945,000 and take several months, and approximately 5,000 hours of employee and supplier time, to complete.
	d. ITG Brands will need to begin the internal approval process for the new package designs. The approval process will be extensive given the nature of the label changes and the number of individual designs. Numerous departments—including Consumer Mark...
	e. The Rule also requires revised warnings to appear in advertising. ITG Brands will thus need to modify existing brand advertising that appears on their websites and retail point-of-sale advertising. Collectively, ITG Brands will need to redesign, pr...
	f. In anticipation of the Rule becoming effective, ITG Brands will need to begin manufacturing cigarettes in compliant packaging beginning at least three months prior to the Rule’s effective date. If the Rule is then invalidated, ITG Brands will be un...
	119. Likewise, Liggett will have to undertake costly and extensive compliance efforts that necessarily must begin well before the effective date of June 18, 2021. For example, Liggett has taken or plans to take the following steps:
	120. The retailer Plaintiffs may incur costs to alter the manner in which cigarette packs and cartons are displayed to their customers.
	121. Plaintiffs fear that, if they do not conform their behavior to the requirements of the Rule, FDA will seize their products. See 21 U.S.C. § 334(g). FDA has not disavowed an intention to enforce the Rule.

	CLAIM I
	The Rule Violates The First Amendment
	122. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	123. The Rule violates the First Amendment, and each of the warnings—taking into account factors such as their images, text, size, and placement—is unlawful.
	124. The Rule’s warnings compel Plaintiffs to express the government’s anti-smoking message, and are therefore subject to strict scrutiny.
	125. The warnings do not substantially advance a compelling governmental interest. Indeed, the warnings are unlikely to have any material impact on the public’s smoking behavior or beliefs.
	126. The warnings are not narrowly tailored to achieve the government’s asserted interest. The warnings are extremely burdensome: compelling Plaintiffs to use large portions of cigarette packages and advertising to disseminate the government’s emotion...
	127. The warnings are not subject to the standard of scrutiny set forth in Zauderer v. Office of Disciplinary Counsel, 471 U.S. 626 (1985), because they are not “reasonably related to the State’s interest in preventing deception of consumers,” and do ...
	128. Even if the warnings were subject to the Zauderer standard, however, they would still violate the First Amendment.
	129. The warnings do not advance any substantial governmental interest, for the same reasons they do not advance any compelling governmental interest.
	130. The warnings are “unjustified” because they will not remedy a real-world harm. Id.
	131. The warnings are also “unduly burdensome” because, despite having few if any benefits, they compel Plaintiffs to disseminate the government’s anti-smoking message even though the government has many less-restrictive alternatives for achieving its...
	132. The warnings are not subject to the standard of scrutiny set out in Central Hudson Gas & Electric Corp. v. Public Service Commission, 447 U.S. 557 (1980), and would not satisfy that standard of scrutiny in any event.
	133. Plaintiffs therefore seek the entry of a judgment declaring the Rule unconstitutional, setting it aside, and preliminarily and permanently enjoining Defendants from enforcing it.

	CLAIM II
	The Tobacco Control Act’s Graphic-Warnings Requirement Violates The First Amendment
	134. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	135. The Tobacco Control Act requires FDA to issue a graphic-warnings rule.
	136. FDA has now issued two graphic-warnings rules, and both violated the First Amendment. This is because the Act itself directs FDA to “issue regulations that require color graphics depicting the negative health consequences of smoking.” 15 U.S.C. §...
	137. Accordingly, any graphic-warnings rule issued pursuant to the Act will necessarily suffer from the same constitutional problems as the current Rule. As a result, “no set of circumstances exists under which the [Act’s graphic-warnings requirement]...
	138. Plaintiffs therefore seek the entry of a judgment declaring the Act’s requirement unconstitutional, and permanently enjoining Defendants from enforcing it.

	CLAIM III
	FDA Acted Arbitrarily And Capriciously In Violation Of 5 U.S.C. § 706(2)(A)
	139. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	140. In promulgating the Rule, FDA acted arbitrarily and capriciously by relying on unreliable analyses and studies, failing to support its findings with substantial evidence, ignoring contrary evidence, failing to consider reasonable alternatives, pe...
	141. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(A), and preliminarily and permanently enjoining FDA from enforcing it.

	CLAIM IV
	FDA Failed To Provide Meaningful Notice Under 5 U.S.C. § 553(b)(3)
	142. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	143. In promulgating the Rule, FDA failed to provide the public with meaningful notice as required under 5 U.S.C. § 553(b)(3), by failing to disclose key data and information underlying the Rule.
	144. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(D), and preliminarily and permanently enjoining FDA from enforcing it.

	CLAIM V
	FDA Failed To Provide A Meaningful Opportunity To Comment Under 5 U.S.C. § 553(c)
	145. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	146. In promulgating the Rule, FDA failed to give the public a meaningful opportunity to comment as required under 5 U.S.C. § 553(c). FDA disclosed nearly 600 pages of key data and information after the comment period had closed, even though that info...
	147. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(D), and preliminarily and permanently enjoining FDA from enforcing it.

	CLAIM VI
	The Rule Violates The Tobacco Control Act
	148. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	149. In promulgating the Rule, FDA violated the Tobacco Control Act by changing the language of the Act’s textual warnings, as well as the total number of warnings, without authority.
	150. Plaintiffs therefore seek an order setting aside the Rule under 5 U.S.C. § 706(2)(C), and preliminarily and permanently enjoining FDA from enforcing it.

	CLAIM VII
	The Effective Dates For The New Textual Warnings And The Related Requirements Do Not Take Effect Until Fifteen Months After FDA Issues A Legally Valid Rule
	151. Plaintiffs incorporate and re-allege the preceding paragraphs here.
	152. As explained above, see supra  47, the Act provides for a single effective date for the graphic-warnings rule, the new textual warnings, and the related requirements: specifically, “15 months after the issuance of [the graphic-warnings rule].” P...
	153. Congress’s use of a single implementation date for the graphic-warnings rule, the new textual warnings, and the related requirements demonstrates an intent that manufacturers not be subjected to multiple, costly overhauls of their packages and ad...
	154. Plaintiffs therefore seek a declaration that the new textual warnings and the related requirements cannot take effect until FDA issues a legally valid Rule.

	REQUEST FOR RELIEF
	Plaintiffs request that this Court grant the following relief:
	(A) enter a judgment declaring that the Rule violates the First Amendment to the United States Constitution and setting aside the Rule in its entirety;
	(B) enter a judgment declaring that the Tobacco Control Act’s graphic-warnings requirement violates the First Amendment to the United States Constitution;
	(C) enter a judgment declaring that the Rule violates the APA and setting aside the Rule in its entirety;
	(D) enter a judgment declaring that the Rule violates the Tobacco Control Act and setting aside the Rule in its entirety;
	(E) enter a preliminary injunction enjoining Defendants from enforcing the Rule and postponing its effective date until fifteen months after Plaintiffs’ claims are resolved on the merits;
	(F) enter a permanent injunction enjoining Defendants from enforcing the Rule and the Tobacco Control Act’s graphic-warnings requirement, as well as enjoining the new textual warnings and the related requirements until fifteen months after FDA issues ...
	(G) grant Plaintiffs such additional or different relief as the Court deems just and proper, including an award of reasonable attorneys’ fees and the costs of this action.
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	5_Exhibit_Ex_2_Reynolds_Comments_and_Exhibits_Part_1_5.pdf
	Comment from RAI Services Company (Oct. 11, 2019)
	I. The Tobacco Control Act’s Graphic-warnings requirement and the proposed rule violate the first amendment.
	A. The graphic-warnings requirement and the proposed rule are subject to strict scrutiny, a standard they cannot possibly meet.
	B. The Zauderer standard of review does not save the graphic-warnings requirement or the proposed rule.
	1. Graphic warnings are not “purely factual” because they are intended to evoke an emotional response and convey an ideological, anti-smoking message.
	2. Graphic warnings are not “uncontroversial” because they are misleading and use inflammatory images.
	3. Graphic warnings do not disclose information about “the terms under which services will be available.”
	4. Graphic warnings are not “reasonably related to the government’s interest in preventing deception of consumers.”
	5. In any event, “promoting greater public understanding” is not a substantial interest.
	6. Graphic warnings are “unjustified” because they would not remedy a real-world harm.
	(a) The graphic-warnings requirement and the proposed rule are trying to solve a hypothetical problem.
	(b) Even if the public did not understand these risks, FDA has not shown that graphic warnings would increase the public’s understanding.
	(c) FDA cannot show that graphic warnings will reduce smoking.

	7. Graphic warnings are “unduly burdensome” because they are broader than reasonably necessary.

	C. The Central Hudson standard likewise does not save the graphic-warnings requirement or the proposed rule.

	II. The Tobacco Control Act Does Not Authorize FDA’s Proposed Changes to the Statutorily Mandated Textual Warnings.
	A. FDA lacks authority to alter the Tobacco Control Act’s warning statements.
	B. FDA also lacks authority to change the number of textual warnings.

	III. The Proposed Rule Does Not Comply With the Administrative Procedure Act.
	A. The proposed rule’s cost-benefit analysis is irrational.
	B. FDA has failed to articulate a rational explanation for the proposed rule.
	C. FDA has failed to consider reasonable alternatives.
	D. FDA has failed to provide a meaningful opportunity to comment.
	E. FDA may have made some of these errors because a court order forced it to rush through the final stages of the rule.
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	Comments from RAI Services (Nov. 25, 2019)
	I. The additional materials confirm that FDA Designed The Proposed Warnings To Evoke Negative Emotions And Convey An Ideological, Anti-Smoking Message.
	II. the additional materials likewise confirm that fda failed to consider other constitutional problems.
	A. FDA Ignored Evidence That The Proposed Graphic Warnings Were Confusing And Misleading.
	B. FDA Failed To Consider Whether The Proposed Warnings Would Actually Remedy A Real-World Harm.
	C. FDA Ignored Evidence That The Proposed Warnings Were Broader Than Reasonably Necessary.

	III. FDA’s handling of the additional materials deprived the public of a meaningful chance to comment.
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