January 11, 2011
Division of Docket Management, HFA-305
Food and Drug Administration
U.S. Department of Health and Human Services
5630 Fishers Lane, Rm 1061
Rockville, MD 20852
RE: Docket Number FDA-2010-N-0568
The comments below are submitted on behalf of Roswell Park Cancer Institute’s Tobacco
Research Program in response to FDA’s request for comments on the proposed cigarette warning
labels (Docket Number FDA-2010-N-0568). Our comments address the following four
questions related to the proposed cigarette warning labels:
1.
2.
3.
4.

Is there a need for new product warnings?
What kinds of warning labels are most likely to be effective?
Which pictorial warning labels work best?
Should the new warnings including supplemental smoking cessation information?

In addition to providing a list of references to supporting studies, we’ve also compiled
copies of relevant research papers which are attached as an appendix to this submission.
Q. Is there a need for new product warnings?
A. Despite the impression that “everyone knows smoking is bad for you,” there remain
areas of consumer ignorance or misunderstandings about the health risks of tobacco
that the proposed warning labels address.


A substantial body of peer-reviewed scientific literature shows that many smokers fail to
fully appreciate that their smoking is harmful to their personal health, or understand that the
cigarette brand that they smoke has been engineered to get them addicted and keep them
smoking. More important, many smokers equate the harmfulness of smoking with other
harms that are objectively far less. This is at least in part because smoking is not
immediately experienced as harmful by smokers. This means there is a need to help bring
the harms to life so that smokers have a reasonably accurate assessment of the risks they are
taking. This involves both increasing the scope of their knowledge and making it real.
(Cummings et al., 2004; Etter & Perneger, 2001; Etter, Kozlowski, & Perneger, 2003;
Kozlowski et al., 1998; Kozlowski & Pillitteri, 2001; Shiffman, Pillitteri, Burton, Rohay, &
Gitchell, 2001).



While most people know at a general level that smoking is dangerous and can cause lung
cancer, these same studies also reveal that many people are unaware of common diseases
caused by smoking such as stroke, mouth cancer, impotence, osteoporosis, and blindness.
For example, in a 2008 study conducted in Buffalo, New York, we found that among 239
adult current smokers, only 20% were aware that smoking caused osteoporosis, and 17%
were aware that smoking caused blindness(Smith et al., in press). Nearly half of the study
population (48%) either agreed or strongly agreed with the statement “nicotine is only a
minor factor in whether a person can stop smoking”. Nearly a third of the study population
(29%) reported that their chances of getting sick were the same as other, non-smoking adults
and nearly two thirds (63%) did not know that secondhand smoke exposure can cause heart
attacks. Thirty-nine percent did not know that the amount of nicotine a smoker inhales
depends on how they smoke, and 35% believed that filters reduce the harmful effects of
cigarettes. About half (45%) of the participants disagreed with the statement “one low tar
cigarette delivers as much tar as one full flavor cigarette”, and 61% believed that the word
“light” on a cigarette package means that the smoker gets less tar(Smith et al., in press).



In a 2006 study involving over 682 smokers, we found that two-thirds of smokers calling a
stop smoking quit line incorrectly believed that nicotine causes cancer(Bansal-Travers,
Cummings, Hyland, Brown, & Celestino, 2010). In a 2001 nationwide survey of over 1,000
adult smokers, we found a substantial percentage of respondents either answered incorrectly
or responded “don’t know” to questions about health risks of smoking, content of cigarette
smoke, safety of nicotine, and the use of additives in cigarettes(Cummings et al., 2004).
Another study conducted between February through March of 2003 found that 71% of
smokers (982 of 1,381) who called a stop smoking quitline were interested in receiving
additional information about their cigarettes(Bansal et al., 2004). The result these studies
lead us to the conclusion that smokers are misinformed about many aspects of the cigarettes
they smoke and, importantly, are interested in getting more information about ways to reduce
their health risks(Bansal-Travers et al., 2010; Bansal et al., 2004; Cummings et al., 2004).
The findings from these studies also support the general observation that people tend to
underestimate risks to their own health. For example, many smokers believe that they will be
able to stop smoking before health problems occur(Cummings et al., 2004; Weinstein,
Slovic, Waters, & Gibson, 2004).



Cigarette manufacturers have contributed to consumer misperceptions about smoking with
their failure to acknowledge the risks of smoking over several decades and by their use of
sophisticated marketing intended to make their products appear appealing and less dangerous
than they are(Cummings, Morley, & Hyland, 2002b; Cummings, Morley, Horan, Steger, &
Leavell, 2002a; Ling & Glantz, 2002b; Ling & Glantz, 2002a).



Internal industry documents reveal that the tobacco companies knew and for the most part
accepted the evidence that cigarette smoking was a cause of cancer by the late
1950s(Cummings et al., 2002b; Cummings, Brown, & O'Connor, 2007). The documents
reveal that the tobacco companies conspired to deliberately confuse the public debate about
smoking and health and co-opted scientists through the offer of research funding provided by
shadowy ‘independent’ funding organizations. By their own account these efforts were
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successful in impacting what the public believed about the dangers of smoking(Cummings et
al., 2002b; Cummings et al., 2007).


Tobacco companies view the cigarette pack itself as a marketing tool, using product
descriptors, colors, and shapes to distinguish among brands. Smokers form beliefs about
product features primarily from the colors and images portrayed in cigarette marketing,
which in turn are reinforced by the “feel sensations” carefully designed into the product (e.g.,
smooth, not harsh, cool, etc.)(Shiffman et al., 2001). While the new FDA tobacco law now
prohibits the use of misleading labels such as ‘light’, ‘low’ or ‘mild’, new research shows
that other words, such as ‘smooth’ and ‘silver’, can also mislead many smokers into thinking
a particular brand is safer or less risky, as can brands sold with lighter colors or with pictures
of filters(Hammond et al., 2009b; Bansal-Travers, Hammond, Smith, & Cummings, in press).



Industry documents reveal that the companies have carefully researched ways to use pack
design and color to communicate the impression of lower tar or milder smoke while
preserving taste ‘satisfaction’(Philip Morris USA, Lalley, Eisen, & Bonhomme, 1988; Philip
Morris USA & Halpern, 1994; Wakefield, Morley, Horan, & Cummings, 2002; Cummings et
al., 2002a; Kozlowski, 2000; Pollay & Dewhirst, 2002). For example, in jurisdictions that
have banned specific terms such as ‘light’ and ‘mild’, industry has replaced banned
descriptors with numbers and color names,(Hammond, Dockrell, Arnott, Lee, & McNeill,
2009a; Hammond & Parkinson, 2009b; King & Borland, 2005; Peace, Wilson, Hoek,
Edwards, & Thomson, 2009) and companies in the US have recently implemented color
replacements as well (such as ‘silver’, ‘gold’, ‘blue’, and ‘orange’).



We recently completed a Web-based survey to examine how cigarette pack colors are
perceived by smokers to correspond to different descriptor terms. Specifically, lighter
package colors were associated with the perception that products were less dangerous
(Bansal-Travers et al., in press). The results from this study were consistent with previous
research indicating that characteristics of package design such as colors and product
descriptors convey information to consumers about product characteristics and health
risks(Borland et al., 2008; Fong, Hammond, & Hitchman, 2009; Hammond et al., 2009a;
Hammond et al., 2009b; Wakefield & Letcher, 2002; Wakefield et al., 2002).

Q. What kinds of warning labels are likely to be most effective?
A. The key to choosing effective warning labels are to select those to which smokers are
most likely to attend. The research clearly shows that large, pictorial warnings work
best (Fong et al., 2009).


Evidence from several countries suggests that large warnings with photos are particularly
effective in discouraging smoking and increasing public awareness of the health effects of
smoking(Hammond, Fong, McNeill, Borland, & Cummings, 2006). For example, a fourcountry study indicated that text-only labels (as seen in the U.S.) were associated with lower
levels of awareness about the health risks of smoking than prominent, pictorial warning
labels (as seen in Canada and Australia)(Hammond et al., 2006). Furthermore, the study
indicated that pictorial warning labels were more effective than text-only labels in leading

3

people to think about quitting and deterring them from having a cigarette. A follow-up
investigation of the four-country study revealed that larger, pictorial warning labels were
associated with increased quit attempts(Borland et al., 2009).


Similar results have been found after Brazil implemented pictorial HWLs that covered 100%
of the back of cigarette packs(Cavalcante TM (National Cancer Institute), 2008).



The introduction of new pictorial warning labels in 2006 in Australia (graphic warnings
covering 30% of the front and 90% of the back of the pack, with two rotating sets of six
health messages) made 57% of smokers report thinking about quitting, helped 36% of
smokers smoke less, helped 34% of smokers try to quit, and helped 55% of recent quitters
remain abstinent(Shanahan & Elliott, 2009).



After Brazil introduced new pictorial warnings in 2002, 73% of smokers said they approved
of them, 54% said they had changed their opinion about the health consequences of smoking,
and 67% said the new warnings made them want to quit. The impact was particularly strong
among less educated, lower income people. Brazil introduced a second set of warning labels
in 2004. In a study evaluating both sets of warning labels, researchers found the most graphic
and threatening warning labels increased intentions to avoid smoking(Costa e Silva, 2002;
Nascimento et al., 2008).



Since Thailand introduced their second set of pictorial labels in 2006, 53% said the pictorial
warning labels made them think "a lot" about the health risks, and 44% of smokers said the
warnings made them "a lot" more likely to quit over the next month(International Tobacco
Control Policy Evaluation Project (ITC), 2009).



An investigation of the impact of the text-only Chinese labels compared to other text and
pictorial labels from around the world found that larger pictorial labels were perceived to be
more effective at informing about the dangers of smoking, convincing youth not to start and
motivating smokers to quit(Fong et al., 2010).

Q. Which pictorial warning labels work best?
A. Pictures that are more graphic in nature are most effective.


Our own research conducted in the United States shows that picture warnings that include
graphic, fear-arousing depictions of effect of smoking on the body are the most effective
because they are associated with increases in motivation to quit smoking, thinking about
health risks and engaging in cessation behavior(Bansal-Travers et al., in press; Borland et al.,
2009; Hammond et al., 2004). A cross-sectional mall-intercept study was conducted with
197 adult smokers and 200 nonsmokers in Buffalo, NY from June-July of 2009(BansalTravers et al., in press). Participants were shown 12 sets of packs randomly; each set varied
by a particular design feature (color, descriptor) or warning label style (text vs. graphic, size,
attribution, message framing). Packs were rated on criteria including risk perceptions, quit
motivation, and purchase interest. Participants selected larger, pictorial, and loss-framed
warning labels as more likely to attract attention, encourage thoughts about health risks,
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motivate quitting, and most effective. Participants were more likely to select packs with
lighter color shading and descriptors such as light, silver, and smooth as delivering less tar,
smoother taste, and lower health risk, compared to darker-shaded or full flavor packs.
Additionally, participants were more likely to select the branded compared to plain white
pack when asked which delivered the most tar, smoothest taste, was more attractive, appealed
to youth under 18 years, and contained cigarettes of better quality. The findings support
larger, graphic health warnings that convey loss-framed messages as most effective in
communicating health risks to U.S. adults. The results also indicate that color and product
descriptors are associated with false beliefs about risks. Plain packaging may reduce many
of the erroneous misperceptions of risk communicated through pack design features.


Preliminary results from a recent web-based study evaluating the proposed FDA warnings
found that those warnings which were more explicit about the health risks of smoking were
rated as more effective by both adults and youth (see attached report titled “US FDA Health
Warnings Study: Preliminary Results”). This preliminary report summarizes data from a
Web-based survey conducted among 783 adults (19 years and older) and 510 youth (16-18
years old) in the US in the fall of 2010. The survey tested nine “sets” of health warnings, one
for each of the nine statements required under the Family Smoking Prevention and Tobacco
Control Act. Each “set” consisted of 6-7 warnings: each of the warnings proposed by the
FDA for public comment and at least one additional warning featuring alternative themes for
comparative purposes. Each respondent was randomly assigned to view two of the nine sets
of warnings. Preliminary analyses found that, when tested against parallel versions of the
warnings using real people, the cartoon versions of the warnings were rated as less effective.
The results also found that color warnings were rated better than black and white, adding
cessation information (such as a quitline number) did increase perceived effectiveness, and
the more graphic the image, the higher the ratings for attention and believability.



These findings are consistent with those found in a report prepared by RTI International for
the Center for Tobacco Products, which concluded that cigarette warning labels that are most
graphic (e.g. Hole in Throat, Healthy/Diseased Lungs) or emotional (e.g., Girl Crying or
Woman Crying) elicit the strongest emotional reactions, and that images that evoke the
strongest graphic or emotional responses are likely to be effective in promoting increased
awareness of the warnings and in turn promoting behavior change(Nonnemaker, Farrelly,
Kamyab, Busey, & Mann, 2010).



Using images and pictures, instead of just English text, is also especially important for
reaching consumers who are not literate or who do not read English or whatever other
language a particular warning sign’s text might use(Capon & Burke, 1980; Davis et al., 2006;
Hadden, 1991; Wolf, Davis, Tilson, Bass, III, & Parker, 2006).



Youth represent a critical target group for health warnings given the potential to prevent
smoking initiation. In addition to communicating the long term consequences of smoking,
prominent health warnings also have the potential to undermine brand appeal of
packaging(Thrasher et al., 2007; Hyland & Birrell, 1979). More than 90 percent of Canadian
youth agree that picture warnings on Canadian cigarette packages have provided them with
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information about the health effects of smoking and make smoking seem less
attractive(Environics Research Group, 1999; Hammond, 2008).


Overall, evidence on the effectiveness of health warnings among youth is generally
consistent with the findings from adults: small text warnings, such as those on US cigarette
packages, are largely ineffective, whereas pictorial warnings are rated as more informative
and effective(Brubaker & Mitby, 1990; Crawford, Balch, & Mermelstein, 2002; Environics
Research Group, 1999; Fischer, Richards, Jr., Berman, & Krugman, 1989; Krugman, Fox,
Fletcher, Fischer, & Rojas, 1994; Rootman & Flay B, 1995).



Hence, graphic warnings may promote deeper processing that is more proximal to quit
behavior than text-based warnings. Pictorial imagery on HWLs may also be particularly
important in samples of the population where a significant proportion cannot read.

Q. Should the warnings include supplementary smoking cessation information?
A. Our research shows that pictorial health warnings improve knowledge of the health
risks of smoking and subsequently increase interest among smokers in quitting
smoking.


Several studies have documented that when a toll free phone number to a cessation support
service is included on the warning there is an increase in call volume.



Since many smokers now rely on the internet for information, extending the cessation
support information to a website would be appropriate also.



After Australia introduced pictorial labels with quit line information in 2006, the rate of quit
line callers doubled from the previous two years(White, Webster, & Wakefield, 2008).



After New Zealand introduced pictorial labels with quit line information in 2008, the number
of new quit line callers increased. (The rate doubled from 12% to 27% the first month and
then remained at 30% thereafter)(Li & Grigg, 2009).



Additionally, since March 2010 when the point of sale notices started to appear in stores in
New York City, the New York State Smokers’ Quitline saw a 20% increase in call volume
from the 311 number compared to the 6-month period prior to the signage law.



Preliminary results from a recent web-based study evaluating the proposed FDA warnings
found that those warnings which were more explicit about the health risks of smoking were
rated as more effective by both adults and youth (see attached report titled “US FDA Health
Warnings Study: Preliminary Results”). Preliminary analyses found that, when testing two
warnings with the same graphic image the image with an inserted a quitline phone number
attached to the warning was rated as much more effective by respondents compared to the
same image presented without the quitline phone number. These findings are consistent with
those found in preliminary results reported in a statement provided to the FDA by the
Campaign for Tobacco Free Kids.
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The present study assessed smokers’ beliefs about the health risks of smoking and the benefits of smoking filtered and
low-tar cigarettes, and their awareness of and interest in trying so-called reduced-risk tobacco products. Results were
based on a nationally representative random-digit-dialed telephone survey of 1,046 adult (aged 18 years or older)
current cigarette smokers. Data were gathered on demographic characteristics, tobacco use behaviors, awareness and
use of nicotine medications, beliefs about the health risks of smoking, content of smoke and design features of
cigarettes, and the safety and efficacy of nicotine medications. In addition, respondents were asked about their
interest in and perceived ability to stop smoking and about their desire for more information about the health risks of
smoking. Smokers were least knowledgeable about low-tar and filter cigarettes (65% of responses were incorrect or
"don’t know") and most knowledgeable about the health risks of smoking (39% of responses were incorrect or "don’t
know"). The smokers’ characteristics most commonly associated with misinformation when all six indices were
combined into a summary index were as follows: those aged 45 years or older, smokers of ultralight cigarettes,
smokers who believe they will stop smoking before they experience a serious health problem caused by smoking,
smokers who have never used a stop-smoking medication, and smokers with a lower education level. Those who
believed they would stop smoking in the next year were more knowledgeable about smoking. Some 77% of
respondents reported a desire for additional information from tobacco companies on the health dangers of smoking.
The present findings demonstrate that smokers are misinformed about many aspects of the cigarettes they smoke and
stop-smoking medications and that they want more information about ways to reduce their health risks.

Introduction
Cigarette advertising and promotional campaigns are
designed to create a specific brand image for the
smoker (e.g., lower risk of disease, latest technology
utilized) (Hastings & MacFadyen, 1998, 2002; Pollay,
2000). Cigarette manufacturers use colors (e.g., dark
vs. light), images (e.g., healthy, sexy, serious), and
words such as full flavored, light, mild, smooth, natural,
and low tar to communicate specific product features
to consumers (Cummings, Morley, Horan, Steger,
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& Leavell, 2002; Kozlowski, 2000). Industry documents also reveal that the companies have carefully
researched ways to use pack design and color to
communicate the impression of lower tar or milder
smoke while preserving taste "satisfaction" (Pollay &
Dewhirst, 2002; Wakefield, Morley, Horan, & Cummings,
2002). Despite the cigarette industry’s use of advertising and marketing to promote specific product
features to induce smokers to select their brand,
tobacco control interventions have largely ignored
providing smokers with product-related information
as a way of counteracting the false illusions created by
the colors, images, and words conveyed in cigarette
brand advertising.
The relative lack of effort to better inform smokers
about the products they use is partly the result of the
common assumption that smokers are already adequately informed about the health risks of smoking
(Viscusi, 2002). In fact, one of the legal defenses used
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by the tobacco industry rests on the premise that
smokers are adequately informed about the health
risks of smoking (Cummings, Morley, & Hyland,
2002). Although population surveys show that most
people today recognize major health risks from
smoking, this general knowledge does not necessarily
translate into a belief that one is personally at higher
risk of becoming seriously ill as a result of smoking
(Weinstein, 1982). Moreover, general awareness of
health risks does not mean that people are adequately
informed about smoking in ways that might influence
their smoking behavior. For example, many smokers
fail to appreciate that switching to a low-tar or filtered
cigarette does not make smoking less hazardous
(Shiffman, Pillitteri, Burton, Rohay, & Gitchell,
2001). Cohen (1996) reported results of a national
probability telephone survey in which he found that
few smokers knew the tar levels of their own cigarettes
and most did not know how to interpret the tar
ratings. Kozlowski et al. (1998) found that most
Massachusetts cigarette smokers were unaware of the
filter vents in their cigarettes. Hastrup, Cummings,
Swedrock, Hyland, and Pauly (2001) found that 58%
of smokers surveyed believed incorrectly that the
addition of a filter would make the cigarette safer.
To date, no comprehensive study of a nationwide
sample of smokers has been conducted to document
what smokers do and don’t know about the risks of
smoking. This article presents the results of a
nationally representative survey of adult cigarette
smokers undertaken to assess what smokers believe
about the health risks of smoking and the effects of
smoking filtered and low-tar cigarettes, as well as their
awareness of and interest in trying so-called reducedrisk tobacco products and nicotine medications.

Method
A nationally representative, random-digit-dialed telephone survey of adult (aged 18 years or older) current
cigarette smokers was conducted between May and
September 2001 to assess smokers’ beliefs about
alternative nicotine delivery devices. A current
smoker was defined as someone who reported
having smoked at least 100 cigarettes in their lifetime
and who currently smokes daily or on some days.
Within selected households, we identified all adult
members of the household who were current cigarette
smokers. If more than one adult smoker lived in the
household, then we selected the smoker with the most
recent birthday for interviewing; otherwise, we asked
to speak with the smoker. A total of 49,593 households were screened to form the achieved survey
group of 1,046 current smoking adults. The response
for the survey was 77%, computed as the proportion
of households originally designated for the sample
that provided information for the research (American

Association for Public Opinion Research, 2000). The
data were weighted to adjust for the probability of
selection and the age, race, and gender distribution
of U.S. adult smokers, using estimates from the
1998-1999 Current Population Survey Tobacco Use
Supplement (U.S. Bureau of the Census, 2001).
Proportions of the original sample were comparable
in age, race, and education level to the national
estimates of adult smokers, with a slightly higher
percentage of women than men in the sample. All
statistics were run using proportions obtained by this
weighting procedure, with weighted N values normalized to the original sample size (1,046).
The survey consisted of a 25-minute interview
administered by trained interviewers using computerassisted technology for online data entry. Interviewers
were trained on the interview forms, and a sample of
each interviewer’s work was monitored covertly to
ensure accuracy of the recorded responses to questions. The survey instrument was developed by project
staff and used research findings based on the
investigators’ clinical experiences with smokers, focus
groups, and two rounds of pilot testing that assisted in
instrument development. The survey instrument
included questions on the following subjects: demographic characteristics, tobacco use behaviors, awareness and use of nicotine medications, beliefs about the
health risks of smoking and whether they felt fully
informed about the risks of smoking, content of
smoke and design features of cigarettes, and the safety
and efficacy of nicotine medications. In addition,
respondents were asked about their interest in and
perceived ability to stop smoking and their desire for
more information from tobacco companies about the
health risks of smoking, constituents of tobacco
smoke, and ways to reduce health risks.
Table 1 shows the demographic and tobacco use
characteristics of survey respondents. The average age
of respondents was 40 years; 52% were male, and 78%
were White (non-Hispanic). The median number of
years reported smoking was 22 years, 25% were daily
smokers of 25 or more cigarettes per day, and 54%
reported smoking light or ultralight cigarettes. Table 2
shows the current cigarette brands smoked by respondents. The demographic characteristics, tobacco use
behaviors, and cigarette brand preferences of survey
respondents were consistent with the characteristics of
the U.S. population of adult cigarette smokers.

Knowledge indices
In an attempt to summarize the knowledge that
smokers possessed on different tobacco-related topics,
we constructed indices to reflect the range of knowledge in the following six areas: (a) health risks of
smoking, (b) content of cigarette smoke, (c) safety
of nicotine, (d) low-tar and filtered cigarettes, (e)
additives in cigarettes, and (1) nicotine medications.
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Table 1. Demographics and tobacco use characteristics
among 1,046 smokers in the United States, 2001.
Characteristic

na

Table 2. Self-reported current brand of cigarettes
smoked by 1,046 smokers in the United States, 2001.

%b

Brand
Gender
Male
Female
Age (years)
Mean: 40
18-24
25-34
34-44
45-54
~55
Race
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other, non-Hispanic
Highest education level completed (years)
<12
12
13-15
2~16
Tar level
Ultralight cigarette smokers
Light cigarette smokers
Regular cigarette smokers
Filter
Filtered cigarette smokers
Non-filtered cigarette smokers
Menthol
Mentholated cigarette smokers
Nonmentholated cigarette smokers
Cigarettes smoked per day
<15
15-24
~!25
Number of years reported smoking
0-9
10-19
20-29
30-39
40
Previous quit attempts
Yes
No
Ever use of any stop-smoking medication
Yes
No

475
571

52%
48%

182
213
261
210
180

19%
18%
27%
21%
15%

816
88
75
54

78%
8%
8%
6%

125
436
313
163

12%
41%
31%
16%

147
431
453

14%
40%
46%

1015
29

97%
3%

301
737

29%
71%

366
432
246

33%
42%
25%

220
237
258
179
126

22%

824
222

78%
22%

419
609

40%
60%

22%
27%
18%
11%

Note. aunweighted frequencies shown. bPercentage estimates
are weighted to the national current smoker age, race, and
gender distribution in the United States.

The index for a given subject area (e.g., health risks)
was defined by scoring the responses given to a
particular question on that subject as either correct or
incorrect/"don’t know" and then counting up the total
number of correct responses for all questions assigned
to the index. A standardized knowledge score was
computed for each index by summing the number of
correct answers to questions and dividing this number
by the total number of questions to which the person
responded. Table 3 displays the knowledge questions
making up each index and the presumed correct
responses to each question. Because it is possible for a
smoker to be more knowledgeable about certain
characteristics of their cigarettes, a summary score
was analyzed to help capture these differences and
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Marlboro
Ultralight
Light
Regular
Newport
Ultralight
Light
Regular
Camel
Ultralight
Light
Regular
Basic
Ultralight
Light
Regular
Doral
Ultralight
Light
Regular
Winston
Kool
Salem
GPC
Virginia Slim
Benson and Hedges
Merit
Pall Mall
Capri
Other current brand
Did not report
a current brand

if

Percentb

382
31
197
154
110
0
23
87
79
7
37
35
59
13
24
22
46
14
18
14
41
30
32
25
27
14
12
9
10
154
16

37.3%
3.1%
18.4%
15.9%
10.7%
0.0%
2.4%
8.3%
7.7%
0.7%
3.6%
3.4%
5.5%
1.4%
1.8%
2.3%
4.3%
1.2%
1.6%
1.4%
3.8%
3.3%
2.8%
2.5%
2.0%
1.4%
1.1%
1.0%
1.0%
14.1%
1.6%

Cumulative
percentb
37.3%

48.0%

55.7%

61.2%

65.5%

69.3%
72.6%
75.4%
77.8%
79.8%
81.2%
82.3%
83.3%
84.3%
98.4%
100.0%

Note. aUnweighted frequencies shown. bPercentage estimates
are weighted to the national current smoker age, race, and
gender distribution in the United States.

assess knowledge of the product as a whole.
Reliability coefficients were calculated to measure
the internal consistency of each index. These values
demonstrate that some of the indices hold together
better than others. Again, it is possible for smokers to
know more about one aspect of their cigarette than
others. Further research is needed to improve the
psychometric properties of indices used to assess an
individual’s knowledge about product features.
Data analysis
Descriptive statistics, such as simple percentages and
means, were used to measure respondents’ knowledge
about smoking and nicotine medications. In addition,
regression models were constructed modeling each
knowledge index as a function of the respondent’s age
(18-24 years, 25-34 years, 35-44 years, 45-54 years, or
55 + years), gender (male or female), race/ethnicity
(White, non-Hispanic; Black, non-Hispanic; Hispanic;
or other, non-Hispanic), education level, cigarettes
smoked per day (<5, 5-14, 15-24, 25-34, or 35+),
type of cigarette smoked (unfiltered regular, filtered
regular, or light or ultralight), use of noncigarette
tobacco products (yes or no), history of quit attempt

336

ARE SMOKERS ADEQUATELY INFORMED?

Table 3.

Summary of responses to knowledge indices by 1,046 smokers in the United States, 2001.
Correct

Knowledge index
Health risks of smoking (range = 0-7)
Reliability coefficient= 0.69
Average percent incorrect responses = 39%
1. Do you think your risk of having a heart attack is higher,
lower, or about the same as other (men/women) your age?
2. Do you think your risk of cancer is higher, lower, or about
the same as other (men/women) your age?
3. Do you think your risk of lung cancer is higher, lower, or
about the same as other (men/women) your age?
4. Cigarettes still have not been proven to cause cancer.
5. If a person smokes only 5 cigarettes per day, their chances
of getting cancer from smoking are about the same as someone
who never smokes.
6. Only about 1 out of 10 smokers die because of smoking.
7. If you don’t inhale, smoking is not really dangerous.
Content of cigarette smoke (range = 0-6)
Reliability coefficient=0.58
Average percent incorrect responses = 53%
1. Cigarette smoke contains nicotine.
2. Cigarette smoke contains carbon monoxide.
3. Cigarette smoke contains lead.
4. Cigarette smoke contains radioactive materials.
5. Cigarette smoke contains ammonia.
6. Cigarette smoke contains arsenic.
Safety of nicotine (range = 0-3)
Reliability coefficient= 0.29
Average percent incorrect responses = 52%
1. Has the reduction of nicotine made cigarettes less dangerous
to the smoker?
2. Nicotine is a cause of cancer.
3. The claim that a cigarette brand is low in nicotine means
that it is less addictive.
Low-tar and filter cigarettes (range = 0-8)
Reliability coefficient= 0.65
Average percent incorrect responses = 65%
1. Has the reduction of tar made cigarettes less
dangerous to the smoker?
2. High-tar cigarettes are at least twice as likely to cause illness
as ones that are low in tar.
3. How many light cigarettes would someone have to smoke to
get the same amount of tar as from one regular cigarette?
4. How many ultralight cigarettes would someone have to
smoke to get the same amount of tar as from one regular cigarette?
5. Are light cigarettes more likely, about the same, or less
likely to cause someone to become addicted as regular cigarettes?
6. The milder the smoke, the less dangerous the cigarette.
7. Has the addition of filters made cigarettes less
dangerous to the smoker?
8. Do you think a filter makes a cigarette less dangerous than
the same cigarette without a filter?
Additives in cigarettes (range = 0-4)
Reliability coefficient= 0.25
Average percent incorrect responses=56%
1. Additive-free cigarettes have no nicotine.
2. Has the removal of additives made cigarettes less
dangerous to the smoker?
3. Cigarettes with additives are more harmful than the ones
that don’t have additives.
4. The claim that a cigarette has "no additives" means
that it includes only natural tobaccos.

Incorrect/don’t
know

Correct response

rf

Percentb

na

Percent"

Higher

574

54%

470

46%

Higher

607

58%

437

42%

Higher

643

62%

401

38%

Disagree
Disagree

689
600

67%
59%

355
444

33%
41%

Disagree
Disagree

522
798

50%
75%

522
248

50%
25%

Agree
Agree
Agree
Agree
Agree
Agree

957
898
212
143
338
339

92%
86%
21%
14%
33%
34%

89
148
833
901
708
707

8%
14%
79%
86%
67%
66%

No

484

46%

562

54%

No
Disagree

347
653

33%
63%

698
392

67%
37%

No

365

36%

680

64%

Disagree

341

33%

704

67%

1 light
cigarette
1 ultralight
cigarette
About the
same
Disagree
No

135

12%

911

88%

101

9%

945

91%

599

56%

438

44%

677
376

66%
35%

369
670

34%
65%

No

307

29%

735

71%

Disagree
Disagree

294
432

26%
40%

752
614

74%
60%

Disagree

288

27%

758

73%

Disagree

359

34%

686

66%
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Continued.
Correct
Correct response

Knowledge index
Nicotine medications (range = 0-7)
Reliability coefficient= 0.58
Average percent incorrect responses
56%
1. Are nicotine patches more likely, about the same, or less likely to
cause someone to become addicted as regular cigarettes?
2. Is nicotine gum more likely, about the same, or less likely to
cause someone to become addicted compared to regular cigarettes?
3. Are nicotine patches more likely, about the same, or less likely
to cause someone to have a heart attack as cigarettes?
4. Nicotine medications work by completely eliminating the urge to smoke.
5. Nicotine medications work by making you physically sick
if you take them and smoke at the same time.
6. It is easy to get addicted to nicotine gum.
7. Nicotine medications like the patch and gum improve
a smoker’s chances of quitting successfully.

na Percent’

Incorrect/don’t
know
na

Percent’

Less likely

471

46%

566

54%

Less likely

478

47%

562

53%

Less likely

370

35%

665

65%

Disagree
Disagree

639
319

60%
31%

407
727

40%
69%

Disagree
Agree

286
610

27%
59%

759
435

73%
41%

Note, aunweighted frequencies shown. bEstimates are weighted to the national current smoker age, race, and gender distribution in
the United States.

of 24 hours or longer (yes or no), expectation about
stopping smoking in the next year (yes or no), belief
that they will stop smoking before experiencing
serious health problems from smoking, and previous
use of nicotine medications (yes or no).

Results
When respondents were asked whether they consider
themselves to be adequately informed about the health
risks of smoking, 94% answered affirmatively. How ever, as shown in Table 3, a substantial percentage of
respondents either answered incorrectly or responded
"don’t know" to questions about health risks of
smoking (39%), content of cigarette smoke (53 1/o),
safety of nicotine (52%), low-tar cigarettes and filtered
cigarettes (65%), additives in cigarettes (56%), and
nicotine medications (56%).
Table 4 shows the findings from a series of
regression analyses to evaluate the relationship
among demographic and smoking history variables
and the different knowledge indices. The percentages
shown in the table indicate the proportion giving a
correct answer in comparison with a particular
reference group. For example, compared with respondents aged 18-24 years, those aged 55 years or older
gave an average of 14.3% fewer correct responses to
the health risk questions. As indicated in Table 4,
smokers aged 55 years or older were consistently less
knowledgeable about smoking compared with their
younger counterparts. Also, those with past experience using nicotine medications tended to be more
knowledgeable about the safety and efficacy of these
products. Those who believed they would stop
smoking in the next year also were more knowledgeable about smoking, whereas those who expressed the

belief that they would stop smoking before experiencing serious health problems were less knowledgeable
about smoking.
TableS shows responses to questions about information received from tobacco companies and the
respondents’ desire for more information about
smoking. Over 70% of respondents reported having
received discount coupons and promotions from
tobacco companies in the mail. Few respondents
(3%) reported that a cigarette company had ever
advised them how they could change their smoking to
make it less risky. Some 77% of respondents indicated
they would like the cigarette companies to provide
them with more information on the health risks of
smoking, 83% wanted information on the chemicals in
cigarette smoke, 68% wanted information on screening for diseases caused by smoking, and 63% wanted
information on methods to stop smoking.

Discussion
The suggestion that the health risks of smoking are
universally known and appreciated is clearly wrong
(Viscusi, 2002; Viscusi, 1992). The findings from the
present study demonstrate that smokers are misinformed about many aspects of the cigarettes they
smoke and that they want more information about
ways to reduce their health risks. For example, a
recent study found that 100% of smokers calling a
quitline accepted the offer for information about the
cigarettes they smoke (Bansal et al., 2004). Moreover,
knowledge about smoking was associated with the
person’s intention to stop smoking, indicating that
being misinformed about smoking is not a trivial
issue.
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Table 4.

Linear regression analyses of knowledge indices by demographic and tobacco use predictors.
Health risks
of smoking

Characteristic

(%)

Content of
cigarette
smoke (%)

Low-tar and
filtered
cigarettes (%)

Additives
in cigarettes

Nicotine
medications

Summary
measure

(%)

(%)

(%)

Referent
0.0%
-1.7%
-4.3%
-6.7%

Referent
5. 6%*
4,4%*

Referent
5,3%*

-4.5%

1.5%
3.7%
-10.0%

Referent
-4.6%
_6 . 5%*
_7 . 8%*
_11 . 8%*

Referent
1.0%
-0.5%
47% *
_9 . 0%*

Referent
1.9%

Referent
2.2%

Referent
-0.3%

Referent
53%*

Referent
0.8%

Referent
-4.2%
-0.8%
-1.7%

Referent
0.8%
4.8%
-4.1%

Referent
74% *
1.0%
-6.3%

Referent
11 . 7%*
-3.7%
-3.4%

Referent
-2.9%
-0.9%
-2.6%

Referent
-0.2%
5.0%
16%

Referent
3.7%
4.1%
1.1%

Referent
6 . 5%*
8 . 4%*
8 . 3%*

Referent
5 . 1%*
7. 1%*
13 . 7%*

Referent
49% *
6.8%*
6.9%*

Referent
-5.4%
-4.0%
-5.5%
1.2%

Referent
2.0%
1.6%
5.6%
0.6%

Referent
4.2%
2.3%
1.4%
2.8%

Referent
3,0%
6.1%
7.1%
-1.5%

Referent
1.0%
2.1%
2.5%
-0.4%

Referent
1.4%
-0.9%
0.2%

Referent
8.6%
-2.5%

Referent
5.5%
-1.4%
-1.6%

Referent
3.3%
-1.3%
-2.8%

Referent
1.0%
-1.2%
_2.7%*

Referent
8.2%*

Referent
45%*

Referent
4.3%

Referent
-2.1%

Referent
1.1%

Referent
-3.4%

Referent
2.2%

Referent
0.6%

Referent
45%*

Referent
1.4%

Referent
12 .6%*

Referent
12. 3%*

Referent
9 .2%*

Referent
0.3%

Referent
7.2%*

Referent
_13.0%*

Referent

Referent

Referent
3.0%

Referent
_2.5%*

Referent
3.8%
0.06

Referent
39%*

Referent
1.2%
0.07

Referent
10 .2%*
0.12

Referent
6.3%*
0.17

Safety
of nicotine

Age (years)
18-24
Referent
Referent
25-34
2.8%
-3.8%
34-44
-0.1%
-1.6%
45-54
-2.6%
-4.7%
_14 .3%*
_6 .4%*
~!55
Gender
Male
Referent
Referent
Female
-2.5%
-2.0%
Race
White, non-Hispanic
Referent
Referent
_10 .4%*
Black, non-Hispanic
4.9%
_93%*
Hispanic
3.9%
11.3%*
_10,1%*
Other, non-Hispanic
Highest education level completed (years)
Referent
<12
Referent
9.1%*
12
3.3%
94%
*
7. 0%*
13-15
54%*
8 . 9%*
~16
Cigarettes smoked per day
<5
Referent
Referent
5-14
0.6%
-3.1%
15-24
4.5%
-3.2%
25-34
3.4%
-4.9%
0.8%
-6.1%
~35
Current cigarette type
Regular, filtered
Referent
Referent
Regular, unfiltered
-7.9%
-5.4%
Light, filtered
-1.2%
0.2%
_4,4%*
Ultralight, filtered
-0.5%
Current use of a noncigarette tobacco product
Referent
No
Referent
Yes
-3.9%
-0.1%
Ever attempted to quit smoking
No
Referent
Referent
Yes
2.3%
-1.2%
Believe will stop smoking in the next year
No
Referent
Referent
57% *
6.3%*
Yes
Believe will stop smoking before serious health problem
No
Referent
Referent
Yes
3.2%
-1.5%
Previous use of nicotine medications
No
Referent
Referent
55%*
9 . 6%*
Yes
Adjusted model R2
0.12
0.06

(%)

0.09

Note. aEstimates are weighted to the national current smoker age, race, and gender distribution in the United States. bOutcome is the
number of correct responses divided by the number of total questions responded to within a particular knowledge index. A positive
value indicates relatively more accurate knowledge than the referent group. Estimates of effect are reported where all characteristic
variables are considered.
*p<05

The findings from this study also support the
general observation that people tend to underestimate
risks to their own health (Avis, Smith, & MeKinlay,
1989; Skinner, Kreuter, Kobrin, & Strecher, 1998;
Slovic, 2001; Weinstein, 1982, 1984). Weinstein (1982)
termed an individual’s unrealistic optimism regarding
susceptibility to disease as "optimistic bias," which is
observed when an individual perceives his or her risk
of a particular health condition to be low or average,
when it is actually above average. Previous research
has shown that smokers tend to be overly optimistic
about their personal risk of illness (Ayanian & Cleary,

1999). This misperception is due in part to the belief
that the person will be able to stop smoking before
health problems occur (Slovic, 2001). The present
findings support this view: 60% of smokers in our
study stated they would stop smoking before experiencing a serious health problem.
Smokers are often conflicted about their smoking
behavior because they recognize that smoking is
dangerous while at the same time deriving pleasure
from smoking. To reduce this conflict, smokers
downplay the risks of smoking to themselves by
developing rationalizations such as "I’ll quit smoking
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Correspondence with tobacco companies by 1,046 smokers in the United States, 2001.
Yes
Percentb

Receipt of information
Have cigarette companies ever mailed you discount coupons?
Have cigarette companies ever mailed you information on how to get tree
merchandise or free trips?
Have cigarette companies ever mailed you information on the
dangers of smoking?
Have cigarette companies ever mailed you advice about how to
oppose restriction of smoking in public places?
Has a cigarette company ever advised you about how you could
change your smoking to make it less risky?
Desire for additional information
Have you ever called or written a cigarette company for
information on health issues related to smoking?
Have you ever gone to any of the cigarette companies’ Web
sites for information?
Do you think cigarette companies should be required to provide you
with more information about the chemicals in cigarette smoke?
Do you think cigarette companies should be required to provide you
with more information about how to stop smoking?
Do you think cigarette companies should be required to provide
you with more information about the health dangers of smoking?
Do you think cigarette companies should be required to provide you with
more information about how to get screened for diseases caused by smoking?

686
619

66%
59%

170

17%

114

11%

28

3%

53

5%

44

4%

900

83%

688

63%

819

77%

739

68%

Note. aunweighted frequencies shown. bpercentage estimates are weighted to the national current smoker age, race, and gender
distribution in the United States.

before I have health problems" or "these low-tar
cigarettes aren’t so bad for me." Cigarette manufacturers, knowing that smokers are experiencing cognitive dissonance, have designed and marketed
cigarettes to help smokers address the psychic conflict
caused by worries about health risks (Pollay &
Dewhirst, 2002). Cigarette marketers have cleverly
incorporated the health warnings of the public health
community (i.e., too much tar and nicotine is bad)
into their brand advertising (e.g., government testing
methods show that Carlton brand is the lowest in tar
and nicotine) to specifically address and allay
smokers’ fears about health risks. The smoker’s
desire to believe that smoking a filtered or low-tar
brand can actually lower one’s health risks also has
contributed to the development of strong loyalties to
particular product features and brands.
Unfortunately, smokers have not been educated
adequately about some of the problems associated
with cigarette design features common to the brand of
cigarettes they smoke. More research is needed to
better define and measure knowledge deficits. The low
reliability of some of the knowledge indices suggests
the need for more work to develop reliable measures
of knowledge of product characteristics. Also,
research is needed to determine how information on
product features might be communicated to smokers
and what effect such information might have on a
person’s knowledge, beliefs, and tobacco use behaviors.

The main sources of information about cigarettes
are the cigarette manufacturers themselves. Thus,
smokers form beliefs about product features based
primarily on the images portrayed in cigarette
marketing, which are reinforced by the "feel sensations" of the smoke carefully designed into the
product (e.g., smooth, not harsh, cool) (Kozlowski
& O’Connor, 2002; Shiffman et al., 2001). Unfortunately, smokers’ misperceptions about the benefits of
product features such as low tar and filter efficacy help
immunize smokers against health messages about the
health dangers of smoking.
Cigarette companies have argued that they are not
responsible for any health problems that might arise
from smoking because smokers are aware of the
health risks involved with smoking (Cummings,
Morley, & Hyland, 2002; Herzog & Lotts, 2000;
Spencer, 1999, 2000). This argument is false. The
results from the present study demonstrate a continuing need to educate smokers about health risks. This
would include monitoring what smokers believe about
personal health risks from smoking, nicotine addiction, compensation, and ways to reduce one’s health
risks from smoking. So far, cigarette manufacturers
have been unwilling to do this and probably cannot be
trusted to do so, given the profit motive that drives
their business.
Given reluctance of the cigarette companies to
communicate openly and honestly with consumers
about health risks in the past, government agencies,
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charged with protecting the public’s health, would be
justified in taking more aggressive steps to regulate the
marketing of tobacco products and to educate the
public about the risks of smoking. For example, given
the lack of convincing evidence to demonstrate a
measurable public health benefit gained from lowering
of the machine-measured tar yield of cigarettes,
appropriate steps would include banning these products or at a minimum regulating the marketing
claims that continue to give the illusion that lower-tar
products are less dangerous (National Cancer Institute, 2001). Similarly, adoption of stronger, more
prominent warnings on cigarette packages analogous
to those adopted in Canada appears to be warranted
(Mahood, 1999). Cigarette companies should be held
accountable for monitoring what smokers do and
don’t know about the health risks of smoking to
ensure that smokers are adequately informed. They
should contribute resources to pay for an independent
group to monitor misperceptions and educate consumers about the risks of smoking, much as they have
already agreed to do as part of the Master Settlement
Agreement to prevent children from smoking.
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The present study examined the extent to which Marlboro Lights smokers perceive lower health risks associated with
using a low-tar cigarette and the extent to which they are aware of filter vents in their cigarettes. The data for this
study came from a nationally representative random-digit-dialed telephone survey of 1,046 adult current cigarette
smokers (aged 18 years or older) conducted between May and September 2001. Respondents were asked about the
brand and type of cigarettes smoked, beliefs about the health benefits associated with low-tar and filtered cigarettes,
and awareness of ventilation holes in the filters of their cigarettes. Marlboro Lights was the most popular brand,
smoked by 19% of survey respondents. Only 32% of Marlboro Lights smokers reported that the filters on their
cigarettes were ventilated. Many Marlboro Lights smokers believed incorrectly that lower tar, light, and ultra-light
cigarettes were less harmful compared with higher tar, full-flavored cigarettes. For example, only 11% of Marlboro
Lights smokers knew that the tar delivery of a light cigarette was about the same as that of a full-flavored cigarette.
The responses of Marlboro Lights smokers to questions about the hazards of low-tar cigarettes were similar to those
expressed by smokers of other cigarette brands. The data presented in this paper reveal that smokers of the leading
light cigarette brand sold in the United States today, Marlboro Lights, are for the most part unaware of filter vents
in the cigarettes they smoke and are misinformed about the health risk of using low-tar and filtered cigarettes.

Introduction
Based on the assumption that less tar would produce
less cancer, public health authorities in the 1950s and
1960s encouraged smokers who persisted in smoking
to switch to filtered and low-tar cigarette brands
(Kluger, 1996). Over the past 50 years a number of
design changes have been made to cigarettes that have
reduced the Federal Trade Commission (FTC)
machine-measured tar yield of cigarettes sold in the
United States by about 60% (Hoffman & Hoffman,
1997). These changes have included the addition of
filters, filter ventilation, the use of reconstituted
tobacco, alterations in cigarette dimension and
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length, additives, and the use of porous paper
(Hoffman & Hoffman, 1997; Kozlowski, Mehta
et a!,, 1998).
It was logical to assume that as tar levels fell, so
would lung cancer rates and perhaps other smokinginduced diseases. Unfortunately, evidence to demonstrate a measurable public health benefit gained from
lowering the FTC machine-measured tar yield of
cigarettes has proved elusive (National Cancer Institute, 2001). Industry documents reveal that cigarette
manufacturers have long known that the FTC
methodology underestimated the smokers’ exposure
to tar and nicotine from cigarette smoke, because
smokers adjust their puffing behavior to maintain a
fairly constant daily dosage of nicotine when switched
to a lower-yield cigarette (Dunn, 1968; Philip
Morris Tobacco Company, 1983, 1994; Schori, 1971;
Wakeham, 1961).
Philip Morris also knew that the discrepancy
between machine-measured yields and exposure to
tar and nicotine was greatest for the cigarettes with
the greatest amount of filter and paper ventilation
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(Dunn, 1967; Martin & Dunn, 1967; Wakeham, 1967,
1974). A 1967 memo written by Helmut Wakeham on
the impact of dilution filters observed that
In the smoking machine the puff volume is
constant so that with dilution the quantity of
"equivalent undiluted smoke" delivered to the
Cambridge filter is reduced. Not so with the
human smoker who appears to adjust to
the diluted smoke by taking a larger puff so
that he still gets about the same amount of
equivalent smoke.... The smoker is thus
apparently defeating the purpose of dilution
to give him less smoke per puff. He is certainly
not performing like the standard smoking
machine; and to this extent the smoking machine
data appear to be erroneous and misleading. It
probably always has been so for diluted smoke
cigarettes, whether dilution is obtained by porous
paper or holes in the filter (Wakeham, 1967).
Despite knowing that lower-tar cigarettes did not
mean that smokers would get less tar, Philip Morris
aggressively marketed lower-tar cigarettes, recognizing
that customers would perceive them to be safer than
full-flavored cigarettes (Fitzmaurice, 1979; Goldstein/
Krall Marketing Resources Inc., 1979; Johnson, 1966;
Lilly & Sanders, 1987; Longmire, 1978; Philip Morris
EEG Region, 1994; Roper Organization Inc., 1976;
Tindall, 1981; Unknown author, 1977; Wakeham, 1959).
For example, a 1978 focus group study exploring reasons

why smokers choose light and ultra-light cigarette brands
observed, "Those who are currently smoking ’Lights’ do
so because they are better for you than full flavor
cigarettes" (Longmire, 1978).
In 2000, light (i.e., 7-15 mg of tar, as defined by the
FTC smoking machine protocol) and ultra-light
cigarettes (<7mg of tar) accounted for 87% of
cigarettes sold in the United States (National
Cancer Institute, 2001). Nearly all leading brands of
light and ultra-light cigarettes sold today have
ventilated filters (Kozlowski, Mehta et al,, 1998).
Many smokers of light and ultra-light cigarettes are
often unaware of vents in their filters and that filter
vents may be blocked with their fingers or lips during
smoking (Kozlowski, Goldberg et al., 1996;
Kozlowski, White et al., 1998).
The present study examined the extent to which
Marlboro Lights smokers perceive lower health risks
associated with using a low-tar cigarette and the
extent to which they are aware of filter vents in their
cigarettes. Figure 1 shows the ventilation holes in the
filter of a Marlboro Lights cigarette. We chose to
focus on the responses of Marlboro Lights smokers
relative to the response of smokers of other cigarette
brands for three reasons: (a) Marlboro Lights is the
leading cigarette sold in the United States; thus the
findings from this study will be directly applicable to
the largest share of current smokers; (b) in the past,
advertising for Marlboro Lights has explicitly promoted the idea that smokers would get lower tar,

Figure 1. Ventilation holes on a Marlboro Lights cigarette (picture supplied courtesy of Lynn Kozlowski Pennsylvania
State University).
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which according to internal Philip Morris studies
(Dunn, 1967, 1968; Martin & Dunn, 1967; Schori,
1971; Wakeham, 1961, 1967) is unlikely if smokers
block the vent holes in the filter or change how they
smoke the cigarette (e.g., take more puffs, hold each
puff longer in their airway, take deeper puffs); and (c)
Philip Morris recently began including an information
insert on the packs of its light and ultra-light cigarette
brands warning smokers not to assume that cigarette
brands using descriptors such as ultra-light, light,
medium, and mild are less harmful than full-flavored
cigarettes. The data reported in this paper were
collected before Philip Morris began including this
insert (Figure 2) on its cigarette packs and thus represent
a baseline for future reference to evaluate the educational
impact of the information insert.

Method
The data for the present study came from a nationally
representative random-digit-dialed telephone survey of
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1,046 adult current cigarette smokers (aged 18 years or
older) conducted between May and September 2001,
The response for the survey was 77%, computed as the
proportion of households originally designated for the
sample that provided information for the research
(American Association for Public Opinion Research,
2000). Details regarding the survey are described
elsewhere (Cummings et al., 2004). The data were
weighted to adjust for the probability of selection and
the age, race, and gender distribution of U.S. adult
smokers, using estimates from the 1998-4999 Current
Population Survey Tobacco Use Supplement (U.S.
Department of Commerce, 2001). All statistics were
run using proportions obtained by this weighting
procedure, with weighted N values normalized to the
original sample size (N= 1,046).
The 25-minute telephone survey included questions
on a wide range of topics pertinent to defining the
subject’s smoking history, as well as beliefs about
health risks from smoking and the safety and efficacy
of nicotine medications. Pertinent to this analysis were
questions about the brand and type of cigarettes

Figure 2. Package insert included with light and ultra-light cigarette brands sold by Philip Morris Tobacco
Company, USA.
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smoked by the respondent, beliefs about the health
benefits associated with low-tar and filtered cigarettes,
and awareness of ventilation holes in the filters of the
cigarettes smoked by the respondent. Respondents
were asked to name their current brand of cigarettes
and to indicate whether the brand was filtered or
unfiltered; regular, light, or ultra-light; and menthol or
nonmenthol. Of the 1,046 respondents, 16 individuals
failed to provide adequate information on their
current cigarette brand and brand style and were
dropped from the analysis. We also asked respondents
to indicate the bar code number on their current pack. Of
the 1,030 respondents who provided self-report data on
their current brand and brand style, 43% (n-=441) were
able to give us the bar code number on their pack. There
was good agreement (>90%) between the bar code
classification of brand and brand strength and respondents’ self-reported brand name and brand style. The
data presented in this study are based on respondents’
self-reported brand and brand style.
Table 1 lists the 13 most popular cigarette brands
reported by respondents to our survey. Marlboro
Lights was the most popular brand (smoked by 19%
of respondents), followed by Marlboro Red (16%) and
Newport regular (8%). Table 2 shows the characteristics of Marlboro Lights smokers in our sample.
Compared with smokers of other cigarette brands,
Marlboro Lights smokers were on average younger
and more likely to be female and White.

Survey questions
Respondents to the survey were asked a series of
questions to assess their awareness of ventilation holes
in the filter and beliefs about the health risks of
smoking light compared with full-flavored cigarettes.
Questions asked were as follows: (a) There are

Table 1.

ventilation holes in the filter of the cigarettes I
smoke (agree, disagree, or don’t know); (b) Cigarette
manufacturers have changed their cigarettes in a
variety of ways over the last 50 years. For each of the
following changes, tell me if you think the change has
made the cigarette less dangerous to the smoker:
"Addition of filters;" "Reduction of tar;" "Reduction
of nicotine" (yes, no, or don’t know); (c) High tar
cigarettes are at least twice as likely to cause illness as
ones that are low in tar (agree, disagree, or don’t know);
(d) How many light cigarettes would someone have to
smoke to get the same amount of tar as from one regular
cigarette? (any number except 1 would be considered an
incorrect response); and (e) Are light cigarettes more
likely, about the same, or less likely to cause someone to
become addicted as regular cigarettes? (more likely,
about the same, less likely, don’t know).

Data analysis
Descriptive statistics, such as simple percentages and
means, were used to describe respondents’ awareness
of filter vents and beliefs about low-tar and filtered
cigarettes. Analysis of variance and chi-square statistics were computed to compare the responses of
Marlboro Lights smokers with the responses of
smokers of other cigarette brands and styles (light,
ultra-light, full-flavored) to questions on awareness of
filter vents and beliefs about low-tar and filtered
cigarettes. The Bonferroni method was used to adjust
for inflated significance levels due to multiple
comparisons.

Results
Marlboro Lights was the most popular brand, smoked
by 197 respondents in the survey. As shown in

Most popular cigarette brands reported by respondents.
95% CI

Brand Name
Marlboro light
Marlboro regular
Newport regular
Camel light
Camel regular
Marlboro ultralight
Basic light
Kool regular
Newport light
Winston regular
Basic regular
Doral light
Virginia Slims ultralight
All other brands combined
No current brand report

Frequency’

Valid percent"

Lower bound

Upper bound

Cumulative percentb

197
154
87
37
35
31
24
24
23
23
22
18
16
339
16

18.7%
16.2%
8.4%
3.7%
3.4%
3.1%
1.8%
2.5%
2.5%
2.2%
2.4%
1.6%
1.2%
30.7%
1.6%

16.3%
14.0%
6.7%
2.6%
2.3%
2.0%
1.0%
1.6%
1.6%
1.3%
1.5%
0.8%
0.5%
27.9%
0.8%

21.1%
18.4%
10.1%
4.8%
4.5%
4.2%
2.6%
3.4%
3.4%
3.1%
3.3%
2.4%
1.9%
33,5%
2.4%

18.7%
39.4%
43.3%
47.0%
50.4%
53.5%
55.3%
57.8%
60,3%
62.5%
64.9%
66.5%
67.7%
98.4%
100.0%

aUnweighted frequencies shown.
bP ercentage estimated are weighted to the national current smoker age, race, and

gender distribution in the United States.

Table 2.

Demographic characteristics of current Marlboro Lights and other light, ultralight, and full-flavor cigarette smokers.
Smokers of
Marlboro Lights
cigarettes

n=192
Weighted sample si ze*
Characteristic
Average age in years
Age (years)
18-24
25-34
34-44
45-54
55 years or older
Gender
Male
Female
Race
White
Black, non-Hispanic
Hispanic
Other, non-Hispanic
Highest education level
completed (years)
<12
12
13-15
16 years or older
Average amount smoked per day
Cigarettes smoked per day
<5
5-14
15-24
25-34
35 years or older
Years smoked
0-9 years
10-19 years
20-29 years
30-39 years
40+ years

Smokers of
ultralight
cigarettes

95% CI

n-142

Lower
bound

Upper
bound

34.0

33.2

34.8

51
56
54
23
8

26.6%
29.2%
28.1%
12.0%
4.2%

20.3%
22.8%
21.7%
7.4%
1.4%

32.9%
35.6%
34.5%
16.6%
7.0%

90
102

46.9%
53.1%

39.8% 54.0%
46.0% 60.2%

171
1
12
6

90.0%
0.5%
6.3%
3.2%

17
92
50
31

8.9%
48.4%
26.3%
16.3%
18.6 CPD

4.9%
41.3%
20.0%
11.0%
17.8

12.9%
55.5%
32.6%
21.6%
19.4

9
55
49
29

7
58
85
23
18

3.7%
30.4%
44.5%
12.0%
9.4%

1.0%
23.9%
37.5%
7.4%
5.3%

6.4%
36.9%
51.5%
16.6%
13.5%

59
50
53
17
5

32.1%
27.2%
28.8%
9.2%
2.7%

25.4% 38.8%
20.8% 33.6%
22.3% 35.3%
5.0% 13.4%
0.4%
5.0%

n

%

Smokers of
other light
cigarettes

95% CI
Lower
bound

Upper
bound

45.5

44.3

46.7

7
25
41
34
35

4.9%
17.7%
29.0%
24.0%
24.4%

1.3%
11.4%
21.5%
17.0%
17.3%

8.5%
24.0%
36.5%
31.0%
31.5%

61
81

42.8%
57.2%

85.7% 94.3% 121
1.5%
-0.5%
5
2.8%
9.8%
8
0.7%
5.7%
7

86.3%
3.2%
5.5%
5.0%

n

%

n=205

Smokers of
full-flavor
cigrettes

95% CI
Lower
bound

Upper
bound

42.1

41.1

43.1

35
30
55
43
42

17.0%
14.6%
27.0%
20.8%
20.5%

11.9%
9.8%
20.9%
15.2%
15.0%

34.7% 50.9%
49.1% 65.3%

90
115

80.6% 92.0%
6.1%
0.3%
1.7% 9.3%
1.4% 8.6%

n=490

95% CI
Lower
bound

Upper
bound Significance

39.1

38.5

39.8

22.1% 106
19.4% 85
33.1% 124
26.4% 108
26.0%
67

21.7%
17.4%
25.2%
22.0%
13.7%

18.1%
14.0%
21.4%
18.3%
10.7%

25.3%
20.8%
29.0%
25.7%
16.7%

43.8%
56.2%

37.0% 50.6% 297
49.4% 63.0% 193

60.6%
39.4%

56.3% 64.9%
35.1% 43.7%

166
24
6
9

81.0%
11.7%
3.1%
4.2%

75.6% 86.4% 334
7.3% 16.1% 51
0.7%
5.5%
54
1.5% 6.9%
40

69.7%
10.7%
11.3%
8.3%

65.6%
7.9%
8.5%
5.8%

73.8%
13.5%
14.1%
10.8%

13.1%
28.8%
34.9%
23.2%
19.5 CPD

8.5%
22.6%
28.4%
17.4%
18.69

17.7% 66
13.6%
35.0% 207
42.8%
41.4% 153
31.5%
29.0%
59
12.1%
20.4
20.2 CPD

10.5%
38.4%
27.4%
9.2%
19.60

16.7%
47.2%
35.6%
15.0%
20.89

n

%

n

%

b,1,2,3,5

a,3,5,6
a,2,3,4,5,6

a,2,5,6
6.4%
38.4%
34.5%
20.6%
18.7 CPD

2.4%
30.4%
26.7%
13.9%
17.7

10.4%
46.4%
42.3%
27.3%
19.7

27
59
71
47

7
44
59
18
15

4.6%
30.7%
41.6%
12.4%
10.7%

1.2%
23.1%
33.5%
7.0%
5.6%

8.0%
38.3%
49.7%
17.8%
15.8%

11
63
78
32
22

5.2%
30.5%
38.1%
15.4%
10.7%

2.2%
24.2%
31.5%
10.5%
6.5%

8.2% 36
36.8% 119
44.7% 212
20.3%
50
14.9% 71

7.5%
24.4%
43.3%
10.2%
14.6%

5.2%
20.6%
38.9%
7.5%
11.5%

9.8%
28.2%
47.7%
12.9%
17.7%

10
30
47
32
19

7.3%
21.8%
33.8%
23.2%
13.8%

3.0%
14.9%
25.9%
16.2%
8.0%

11.6%
28.7%
41.7%
30.2%
19.6%

37
36
63
33
31

18.7%
17.8%
31.4%
16.5%
15.7%

13.3%
12.5%
25.0%
11.4%
10.7%

24.1% 119
23.1% 109
37.8% 108
21.6%
95
20.7%
50

24.7%
22.7%
22.5%
19.8%
10.4%

20.8%
19.0%
18.8%
16.2%
7.7%

28.6%
26.4%
26.2%
23.4%
13.1%
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Table 2.

Continued.
Smokers of
Marlboro Lights
cigarettes
n=192

Weighted sample s ize*
Characteristic
Age first tried cigarette (even a puff)
0-9 years
10-19 years
20-29 years
30-39 years
40 years or older
Age first started smoking every day
(for at least a month)
0-9 years
10-19 years
20-29 years
30-39 years
40 years or older

Smokers of
ultralight
cigarettes

95% CI
Lower
bound

Upper
bound

n=142

n

Smokers of
other light
cigarettes

95% CI
Lower
bound

Upper
bound

n=205

n

%

Smokers of
full-flavor
cigrettes

95% CI
Lower
bound

Upper
bound

n=490

n

%

95% CI
Lower
bound

Upper
bound Significance

n

%

16
161
13
1
0

8.3%
84.3%
6.9%
0.5%
0.0%

8
4.4% 12.2%
79.1% 89.5% 115
14
3.3% 10.5%
1.5%
2
-0.5%
0.0%
2
0.0%

5.6%
81.6%
10.2%
1.3%
1.3%

10
1.8% 9.4%
75.2% 88.0% 170
5.2% 15.2% 24
1
-0.6% 3.2%
0
-0.6% 3.2%

4.7%
82.9%
11.8%
0.6%
0.0%

1.8% 7.6%
58
77.7% 88.1% 400
7.4% 16.2% 26
-0.5%
1.7%
2
0.0% 0.0%
0

12.0%
82.2%
5.4%
0.5%
0.0%

9.1% 14.9%
78.8% 85.6%
3.4%
7.4%
-0.1%
1.1%
0.0%
0.0%

2
160
19
4
0

1.1%
86.2%
10.5%
2.2%
0.0%

-0.4% 2.6%
81.2% 91.2%
6.1% 14.9%
0.1% 4.3%
0.0% 0.0%

0.0%
70.8%
24.4%
3.8%
1.1%

0.0%
0.0%
63.2% 78.4%
17.3% 31.5%
7.0%
0.6%
2.8%
-0.6%

1
147
48
5
1

0.6%
73.1%
23.7%
2.3%
0.3%

-0.5%
1.7%
10
67.0% 79.2% 346
17.8% 29.6%
88
0.2% 4.4%
7
1.1%
2
-0.5%

2.3%
77.4%
18.1%
1.4%
0.7%

0.9%
3.7%
73.5% 81.3%
14.6% 21.6%
0.3%
2.5%
-0.1%
1.5%

%

b,5,6

b,1,5
0
99
34
5
1

*Frequencies and percentage estimates are weighted to the national current smoker age, race, and gender distribution in the United States.
a: Variable is statistically significant, chi-square test, p<.05 significance level.
b: Variable is statistically significant, One-way ANOVA, p<.05 significance level adjusted for multiple comparisons using the Bonferroni method.
1: Statistically significant difference in means between current Marlboro Lights smoker and current ultra-light smoker.
2: Statistically significant difference in means between current Marlboro Lights smoker and current other light smoker.
3: Statistically significant difference in means between current Marlboro Lights smoker and current full -flavor smoker.
4: Statistically significant difference in means between current ultra-light smoker and current other light smoker.
5: Statistically significant difference in means between current ultra-light smoker and current full-flavor smoker.
6: Statistically significant difference in means between current other light smoker and current full-flavor smoker.

Table 3. Beliefs and awareness about low-tar cigarettes, Marlboro Lights smokers vs. smokers of ultralight, other light, and full-flavor cigarettes

Characteristic
Weighted sample size*

Smokers of Marlboro
Lights cigarettes

Smokers of ultralight
cigarettes

95% Cl

95% Cl

n=192

Lower
bound

Upper
bound

There are ventilation holes in the filter
of the cigarettes I currently smoke.
Yes
No
Don’t know

31.8%
45.3%
22.9%

25.2%
38.3%
17.0%

Cigarette manufacturers have changed
their cigarettes in a variety of ways
over the last 50 years. For each of the
following changes, tell me if you
think the change has made the cigarette
LESS dangerous to the smoker:
Addition of filters (% yes)
Reduction of tar (% yes)
Reduction of nicotine (% yes)

61.8%
59.7%
49.5%

High tar cigarettes are at least twice as
likely to cause illness as ones that are
low in tar.
Agree
Disagree
Don’t know

48.7%
36.1%
15.2%

How many light cigarettes would
someone have to smoke to get the
same amount of tar as from one
regular cigarette?
1
2 or more
Don’t know
How many ultralight cigarettes would
someone have to smoke to get
the same amount of tar as from one
regular cigarette?
1
2 or more
Don’t know

Smokers of other light
cigarettes
95% Cl
n=205

Lower
bound

Upper
bound

38.6%
58.2%
25.5%

21.5%
56.6%
22.0%

15.9%
49.8%
16.3%

50.4%
53.3%
40.1%

66.6%
69.3%
56.5%

66.0%
61.0%
49.5%

42.5%
20.8%
14.4%

58.9%
35.6%
27.8%

56.8%
27.2%
16.0%

n=142

Lower
bound

Upper
bound

38.4%
52.3%
28.8%

31.0%
50.0%
19.0%

23.4%
41.8%
12.5%

54.9%
52.7%
42.4%

68.7%
66.7%
56.6%

58.5%
61.3%
48.3%

41.6%
29.3%
10.1%

55.8%
42.9%
20.3%

50.7%
28.2%
21.1%

Smokers of full-flavor
cigarettes
95% Cl
n=490

Lower
bound

Upper
bound

27.1%
63.4%
27.7%

12.7%
70.0%
17.3%

9.8%
65.9%
14.0%

15.6%
74.1%
20.6%

59.5%
54.3%
42.7%

72.5%
67.7%
56.3%

56.1%
54.5%
46.0%

51.7%
50.1%
41.6%

60.5%
58.9%
50.4%

50.0%
21.1%
11.0%

63.6%
33.3%
21.0%

47.0%
35.5%
17.5%

42.6%
31.3%
14.1%

51.4%
39.7%
20.9%

Significance
a,2,3,5,6

0
ns
ns

ns

’:4

0
H

13.1%
46.6%
40.3%

8.3%
39.5%
33.4%

17.9%
53.7%
47.2%

5.7%
37.9%
56.4%

1.9%
29.9%
48.2%

9.5%
45.9%
64.6%

15.1%
45.4%
39.5%

10.2%
38.6%
32.8%

20.0%
52.2%
46.2%

12.9%
46.6%
40.5%

9.9%
42.2%
36.1%

15.9%
51.0%
44.9%

zrn

H
0
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10.5%
46.6%
42.9%

6.2%
39.5%
35.9%

14.8%
53.7%
49.9%

5.0%
39.7%
55.3%

1.4%
31.6%
47.1%

8.6%
47.8%
63.5%

8.3%
51.2%
40.5%

4.5%
44.4%
33.8%

12.1%
58.0%
47.2%

10.9%
46.4%
42.7%

8.1%
42.0%
38.3%

13.7%
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47.1%
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Table 3.

Continued.
Smokers of Marlboro
Lights cigarettes

Smokers of ultralight
cigarettes
n=o/

95% Cl
Characteristic
Weighted sample size*
Are light cigarettes more likely/about the
same/less likely to cause
someone to become addicted as regular
cigarettes?
More likely
About the same
Less likely
Don’t know

n=192

Lower
bound

Upper
bound

7.8%
61.5%
15.1%
15.6%

4.0%
54.6%
10.0%
10.5%

11.6%
68.4%
20.2%
20.7%

Smokers of other light
cigarettes
1o,_

I-,

n=142

Lower
bound

Upper
bound

5.0%
59.0%
21.6%
14.4%

1.4%
50.8%
14.8%
8.6%

8.6%
67.2%
28.4%
20.2%

Smokers of full-flavor
cigarettes
95% CI

I-.!

n=205

Lower
bound

Upper
bound

3.0%
62.7%
26.4%
8.0%

0.6%
56.0%
20.3%
4.2%

5.4%
69.4%
32.5%
11.8%

*F requencies and percentage estimates are weighted to the national current smoker age, race, and gender distribution in the United States.
a: Variable is statistically significant, chi-square test, p<O.OS significance level.
1: Statistically significant difference in means between current Marlboro Lights smoker and current utra-light smoker.
2: Statistically significant difference in means between current Marlboro Lights smoker and current other light smoker.
3: Statistically significant difference in means between current Marlboro Lights smoker and current full-flavor smoker.
4: Statistically significant difference in means between current ultra-light smoker and current otherlight smoker.
5: Statistically significant difference in means between current ultra-light smoker and current full-flavor smoker.
6: Statistically significant difference in means between current other light smoker and current full-flavor smoker.

n=490

Lower
bound

Upper
bound

11.8%
49.3%
24.1%
14.8%

8.9%
44.9%
20.3%
11.6%

14.7%
53.7%
27.9%
18.0%

Significance
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Table 3, 68% of Marlboro Lights smokers were
unaware that the filters on their cigarettes were
ventilated. Many Marlboro Lights smokers also
expressed the belief that low-tar and filtered cigarettes
are safer than full-flavored cigarettes. In general, the
responses of Marlboro Lights smokers were similar to
those expressed by smokers of other light and ultralight cigarette brands. Not surprisingly, because some
full-flavored cigarette brands do not have vented
filters and those that do tend to be less visible, these
smokers were less likely than smokers of light and
ultra-light brands to report that their cigarette filters
are vented. Smokers of full-flavored cigarette brands
were less likely than smokers of light and ultra-light
cigarettes to express the view that smoking a low-tar
or filtered cigarette light is less hazardous.

Discussion
The data presented in this paper reveal that smokers
of the leading light cigarette brand sold in the United
States today, Marlboro Lights, are for the most part
unaware of filter vents in the cigarettes they smoke
and are misinformed about the health risk of using
low-tar and filtered cigarettes. Awareness of filter
vents is important because smokers may unknowingly
block the filter vents during smoking, thus defeating
the lower-tar benefit presumably gained by ventilation
(Dunn, 1967, 1968; Kozlowski, Pope, & Lux, 1988;
Kozlowski, Sweeney, & Pillitteri, 1996; Martin &
Dunn, 1967; Schori, 1971; Wakeham, 1961, 1967). The
filter vents in Marlboro Lights are difficult to see,
which may explain why the majority of respondents
were unaware of the vent holes in the filter. Common
sense would suggest that invisible filter vents are more
likely to be blocked during smoking than are vent
holes visible to the smoker.
A common thread through much of the advertising
and marketing of lower-tar cigarette brands over the
past 50 years has been the promise of preserving taste
satisfaction while reducing perceptions of cigarette
strength (Pollay & Dewhirst, 2002). Philip Morris
recognized that product line extensions, such as
Marlboro Lights, had the advantage of being
perceived as more flavorful due to the taste reputation
of its parent brand (Unknown author, 1977). However, Philip Morris also recognized that the motivation for a smoker choosing a light cigarette was the
belief that the cigarette would be lower in tar and
therefore less risky to smoke. The advertising and
marketing of Marlboro Lights cigarettes worked,
given that data from the present study show that (a)
Marlboro Lights is the most popular brand smoked
by smokers, (b) nearly all Marlboro Lights smokers
believe that they need to smoke a greater number of
light cigarettes to get the same amount of tar as a fullflavored cigarette, and (c) the majority of Marlboro
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Lights smokers express the beliefs that addition of
filters and lowering of tar yield in cigarettes has made
smoking less hazardous.
The misguided belief that a low-tar cigarette is less
risky is undoubtedly a deterrent to smoking cessation
because concern about health consequences is an
important factor in motivating smoking cessation.
Industry documents talk openly about marketing new
cigarette brands to "alleviate smokers’ guilt and
reduce their desire to quit" (Goldstein/Krall Marketing Resources Inc., 1979; Levy, 1988; Lilly & Sanders,
1987).
Marlboro Lights went to test market in 1971 both
as an offensive move into the rapidly growing segment
of low-tar delivery cigarettes and to give smokers of
Marlboro Red an alternative brand if they wanted a
lower-tar delivery product (Unknown author, 1977).
Marlboro Lights was the first cigarette brand to use
the light descriptor to communicate its lower-tar
feature. The Marlboro Lights pack was similar to that
of Marlboro Red but with a lighter look, achieved by
the use of a slightly smaller gold chevron instead of
the distinctive red chevron found on Marlboro Red.
Consumer research conducted by Philip Morris found
that smokers perceived different tastes when they
smoked identical cigarettes in red vs. gold packs
(Fitzmaurice, 1979). Marlboro Lights advertising also
used more white space, less action, and muted colors,
all intended to reinforce the lower-tar delivery message
of the brand (Unknown author, 1977).
The cigarette itself also has been designed to
reinforce the perception of a safer product, with the
use of white tipping paper on the filter tip, in contrast
to the cork-colored paper used on most full-flavored
cigarettes (Bonhomme, 1989). The use of chemical
additives and milder tobacco blends in low-tar
cigarettes also helps reinforce the consumer’s perception that their so-called light cigarette is safer, when in
fact it has been designed in a way that simply
enhances the smoker’s ability to puff more freely on
the cigarette (Kozlowski & O’Connor, 2002; Shiffman,
Pillitteri, Burton, Rohay, & Gitchell, 2001). Internal
industry studies show that low-tar, higher-filterdilution cigarettes score higher on the Salmonella/
microsome mutation assay, compared with full-flavor,
lower-filter-dilution cigarettes (Levins, 1984; Pages,
1978; Rapp, 1979).
To counter the decades of misleading marketing
about low-tar and filtered cigarettes, cigarette manufacturers should be required to support a remedial
public education campaign to inform consumers in a
consistent and meaningful way about critically
important facts, including the presence and function
of filter vents, the use of additives and other
technologies used in fabricating low-tar cigarettes,
the contaminants that may be present in the
combustible column and on the filter tip, the
constituents of smoke that may be hazardous, and
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the addictiveness of nicotine. There also appears to be
no justification for cigarette manufacturers to
continue to use product descriptors such as light,
ultra-light, and mild in their product advertising.
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Abstract

Introduction

The objective of this study was to test the efficacy
of specially designed educational materials to
correct misperceptions held by smokers about
nicotine, nicotine medications, low tar cigarettes,
filters and product ingredients. To accomplish
this, 682 New York State Smokers’ Quitline callers were randomized to one of two groups: control group received counseling, nicotine patches
and quit smoking guide; and experimental group
received counseling, nicotine patches, quit guide,
pins information about cigarette characteristics
mailed in a brand-tailored box. Participants were
contacted 1 month later to assess knowledge
about cigarettes and actions taken to alter smoking behavior. The results found that respondents
in the experimental condition were more likely to
report using and sharing the test materials with
others compared with the control condition.
Overall mean knOwledge scores for the experimental group were slightly higher compared
with those who received the standard materials.
Knowledge of cigarette ingredients was not related to quit attempts or quitting smoking. This
study found that the experimental materials were
better recalled and contributed to higher levels of
knowledge about specific cigarette design features; however, this did not translate into
changes in smoking behavior.

It is difficult to argue that people today are not
better informed about the dangers of tobacco compared with their counterparts a half century ago. In
fact, the declining rate of smoking in the United
States over the past 50 years can be traced directly
to increasing public awareness of the dangers of
smoking [1]. Recent studies suggest that while
many smokers are aware of well-publicized health
risks from smoking such as lung cancer, they remain largely uninformed about the products they
use, how they become addicted and what they can
do to quit [2-12].
Today’s smoker is bombarded with marketing
pitches for a wide array of product choices that
are promoted in advertisements to lessen health
risks by lowering exposure to tar, nicotine and other
smoke constituents. Examples of such marketing
practices include the development and promotion
of electronic cigarettes and increased advertising
of low tar (e.g. light, ultralight, mild, medium)
and ’natural’ varieties of cigarette brands [10, 1319]. How smokers interpret these messages about
tobacco products is likely to influence the choices
they make about whether to smoke or not, what
products to smoke, quitting smoking and how to
use nicotine medications. To date, only a handful
of studies have actually attempted to test the impact
of messages developed specifically to counteract
common misperceptions that smokers have about
specific product characteristics, including low tar,
filter vents, nicotine and nicotine medications.
Kozlowski et al. [20] tested simulated radio messages and found that ’light’ smokers who heard that
’light’ cigarettes were just as dangerous as ’regular’
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cigarettes increased their desire to stop smoking.
Shiffman et al. [2 1 ] tested the impact of three health
messages on beliefs and intention to quit: one message focused on vent holes, another on sensory
effects of light and ultralight cigarettes and a third
on health consequences of smoking. Their results
showed that the message focusing on smokers’ sensory perceptions of light and ultralight cigarettes
resulted in the most positive change in beliefs about
safety, delivery and intent to quit; it was particularly
effective among those who believed that these cigarettes were less harsh. Shiffman et al. concluded
that addressing smokers’ sensory experience that
low tar cigarettes feel less harsh may be a promising
strategy for changing their misperceptions and increasing cessation.
Mooney et al. [22] tested the impact of giving
smokers, enrolled in a nicotine gum clinical trial,
brief tailored feedback about nicotine and nicotine
medications in hopes that this would increase par ticipant compliance with the nicotine replacement
therapy. The intervention was successful in changing knowledge and attitudes about nicotine and nicotine medications but did not alter compliance.
Finally, Bansal et al. [23] tested print materials, sent
to smokers who called a quitline and designed specifically to address misperceptions about nicotine,
cigarette ingredients and low tar cigarettes. Smokers who called the quitline were receptive to receiving information about their cigarettes, but few
smokers could recall the actual content of the materials sent to them after only 6 weeks. When subsequent focus groups of smokers were shown the
printed materials tested in this study, it was found
that the brochures were too verbose and failed to
effectively communicate the relevant information
about cigarette characteristics and nicotine medications.
This paper reports the results of the CEASE
(CEssation After Smoking Education) Study,
a study intended to test the efficacy of a specially
designed set of graphic educational materials developed to correct misperceptions that many
smokers have about nicotine, nicotine medications, low tar cigarettes, filters and product ingredients. Building upon the previous findings from
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Bansal et al. [23], we relied upon the input from
smokers to help us create the educational materials
and packaging tested in this study. A post-test only
control group design was employed to test if adult
smokers calling a quitline exposed to our new educational materials would report higher levels of
knowledge about nicotine, nicotine medications,
low tar cigarettes, filters and product ingredients
compared with those getting the quitline’s standard stop smoking guide. Secondarily, we evaluated if increasing smokers’ knowledge about their
cigarettes would impact their smoking behavior.
This study was approved by the Roswell Park Cancer Institute Institutional Review Board to safeguard the rights of all participants.

Methods

Development of study materials
Three telephone focus groups and five in-depth
interviews were conducted with adult smokers
recruited from callers to the New York State Smokers’ Quitline to help guide the development of the
educational materials tested in this study. Feedback
from focus group participants encouraged the research team to package the materials in large boxes
that were designed to get attention, as well as incorporate cessation tips and tools in the test materials. The final materials developed for the study are
shown in Fig. 1.

Recruitment of participants
The test materials were evaluated on a group of 682
adult smokers who contacted the New York State
Smokers’ Quitline seeking quitting assistance for
themselves from December 2004 through February
2005. The study population was restricted to current cigarette smokers, 18 years or older, who provided and wanted information about their cigarette
brand, spoke English, agreed to be recontacted for
a follow-up interview and were eligible to receive
a free 2-week supply of nicotine medications. Callers were offered a 2-week supply of nicotine
patches (either 21 or 14 mg depending upon how
much they smoked daily); to be eligible for the
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Fig. 1. Intervention materials used in the CEASE (CEssation After Smoking Education) Study, 2005.

patches, callers had to report currently smoking at
least 10 cigarettes per day, express an interest to
stop smoking within the next 2 weeks, not report
any contraindications to using the nicotine patch
and agree to a follow-up call. Medicaid and uninsured callers were excluded from this study since
this group of callers was eligible for extra counseling calls and up to 6 weeks of free nicotine medication through another Quitline program. Of the
682 who met the eligibility criteria and agreed to
enroll into the CEASE study, 341 were randomly
assigned to receive the specially designed set of
materials (experimental group) and 341 were randomly assigned to receive the Quitline’s standard
quit smoking guide (control group). Randomization
of participants to study condition was conducted using a pre-randomized list that assigned participants
to experimental condition based upon the order in
which they called and were deemed eligible for participation. An analysis of the baseline characteristics
of participants assigned to the experimental and control conditions revealed no significant differences
between the groups on demographic and smoking
history characteristics.

Description of study materials
In an effort to enhance the likelihood that participants would attend to the test materials, we sent two
separate mailings. The first mailing sent to the experimental group was packaged to resemble an
oversized box of the respondent’s self-reported current brand and type of cigarettes (regular full flavor,
light, ultralight and menthol); the banner on the
box was labeled ’The Truth about Your Smokes’
(Fig. 1). The back of the package included information on the benefits of quitting smoking, while the
two side panels previewed the materials contained
inside the package. Inside the box were two colorful
glossy pamphletsone on cigarette ingredients and
another on low tar cigarettes, a dozen graphic colorful stickers to put on the front of their cigarette
pack, two decals promoting a smoke-free home
and car environment, a squeezable stress pack and
a BetterQuit plastic cigarette substitute. The test
materials also included instructions for experiments
which illustrated concepts pictorially. For example,
one of the experiments showed respondents how to
identify reconstituted tobacco using a glass of water
and one of their cigarettes. The other experiment
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demonstrated how to identify filter vents in their
cigarettes by deconstructing the filter and shining
a flashlight through the vent holes in the filter paper.
A second mailing sent a day later included the free
nicotine medications and a pamphlet on nicotine
and nicotine medications. These materials were
packaged in an oversized envelope that highlighted
the benefits of the nicotine medication for smoking
cessation by stating on the envelope: ’90% effective
in easing stress from nicotine withdrawal’.
In contrast, participants randomized to the control group were mailed the standard ’Ready to Quit’
kit 1 day after their initial call and a nicotine medication 2-week starter kit 2 days after their initial
call. The standard materials included a cover letter
congratulating the participant on their decision to
quit smoking. They also contained a self-help guide
called the ’Break Loose Guide’, which is a 12-page
guide outlining some health risks from smoking
(such as lung cancer, emphysema and heart disease), how smoking affects you if you are pregnant,
a few chemicals in cigarettes, testimonials from
four people who successfully quit smoking and suggestions on how to fight cigarette cravings. The
standard materials also include an information sheet
(black and white) about stop smoking medications,
dealing with withdrawal symptoms, the dangers of
secondhand smoke and tips on how to stay tobacco
free in different social situations.

Follow-up survey
All participants enrolled in the study were recontacted by a professional telephone survey firm approximately 1 month later and asked questions
intended to assess their knowledge about nicotine,
nicotine medications, low tar cigarettes, filters and
product ingredients. Respondents were also asked
to report their use of the educational materials, the
nicotine medication and their current smoking status. Follow-up interviews were completed with 515
of the original 682 study participants, yielding an
overall response rate of 76%. Response rates were
similar for participants in the experimental and control conditions (75 versus 76%, respectively). Compared with non-responders, responders were more
likely to report prior quit attempts, were slightly
4 of 9

older than non-responders and reported smoking
for a greater number of years, although differences
were slight.

Outcome measures
Level of attention given to the study materials
All study participants were asked how carefully they
had read the materials sent to them in the mail (i.e.
read carefully, just glanced at it or did not look at
them). Those who answered that they read or
glanced at the materials were then asked four additional questions inquiring about use or sharing of the
materials (specific questions outlined in Table I).
The respondent was given a score of one for each
question which they answered affirmatively and
a zero if answered negatively. The scores were
then summed for a composite index score representing level of attention given to the materials (i.e.
scores ranging from 0 to 5; Cronbach’s reliability
coefficient = 0.68).

Knowledge
Table H displays the 12 questions used to measure
a respondent’s knowledge of low tar and filtered
cigarettes, nicotine and nicotine medications and
cigarette ingredients. Respondents were given a score
of one for a correct answer and zero for an incorrect
answer. An overall mean knowledge score was computed by summing the number of correct answers
given across the 12 questions and dividing by the
total. Since there was not a consistent pattern of
responses across each of the separate knowledge
domains (i.e. low tar and filtered cigarettes, nicotine
and nicotine medications, tobacco constituents), we
report results for each item individually.

Actions taken to stop smoking
Respondents in the follow-up survey were asked
about their use of the nicotine medication sent to
them, quitting smoking for 24 hours or longer in the
past month and current smoking status. Respondents were classified as having quit if, at the 1 month
follow-up interview, they answered ’not at all’ to
the question: ’Do you now smoke cigarettes every
day, some days, or not at all?’ and answered ’no’ to
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Table L Distribution for measures regarding level of attention given to the materials received by experimental group for the CEASE
Study, n = 515
Question

Value

Control group
is (%)

Intervention group
ii (%)

Sample size
258 (50%)
257 (50%)
247(96%)
Read all or some of the materials sent
1
242(94%)
10(4%)
Read none of the materials Sent
0
16(6%)
188 (73%)
Used all or some of the materials Sent
163(63%)
1
69(27%)
Used none of the materials sent
0
95 (37%)
Did you follow any of the advice given in the materials?
Yes
206(83%)
1
202(84%)
Did you talk with other people about any of the materials that we Sent you?
Yes
196(79%)
1
185(76%)
Did you share any of the materials with other people?
145(59%)
Yes
1
124(51%)
Scale for level of attention given to materials (range: 0-5) (reliability coefficient = 0.68)
Mean
3.82
3.55
Do you
234(91%)
Still have any of the materials
237(92%)
22(9%)
Throw the materials away
19(7%)
Don’t know/refused
2(1%)
1 (0%)

Chi-square statistic
P-value

0.23
0.02"

1
0.44
0.1
0.04"
0.75

’A statistically significant difference between the groups, chi-square statistic P < 0.05.
statistically significant difference between the groups, MannWhitney U-test, P < 0.05.

b

the question: ’Have you smoked a cigarette, even
a puff, in the last seven days?’

Data analysis
All statistical analyses were performed using SPSS
Versions 13.0 and 14.0. The chi-square statistic was
used to test for the level of variation between experimental and control groups in the proportion
giving correct responses to individual knowledge
items, using the nicotine medication, making a quit
attempt and quitting smoking. The Bonferroni correction was also employed to reduce experimentwise error from multiple statistical testing [24]. The
MannWhitney U-test statistic was used to test for
differences in mean level of attention given to the
materials (range of scores 0-5) and overall mean
knowledge score (range of scores 0-12).

Results

Level of attention given to the materials
Respondents in the experimental condition were
more likely to report using the test materials

(P-value < 0.05) and sharing them with others compared with participants who received the control
materials (P-value = 0.10). When considering level
of attention as a composite score, the mean level of
attention given to the materials was significantly
different between the control and intervention
groups (3.55 versus 3.82, respectively, MannWhitney U-test, P-value < 0.05).

Knowledge
Table II displays the percentage of respondents in the
experimental and control groups giving correct
responses to the 12 knowledge items. On most of
the knowledge items about two-thirds of respondents
gave a correct answer, with only slight differences
observed between the two study conditions. Overall
mean knowledge scores for respondents who received the experimental test materials were slightly
higher compared with those who received the standard materials (0.68 versus 0.64, P < 0.05 level).
However, the difference in overall knowledge scores
between groups was mainly the result of responses to
two questionsone about the use of reconstituted
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Table H. Summary of responses to knowledge items by 515 respondents who completed the CEASE Study One Month Follow-Up
Survey, 2005
Knowledge category

Correct response’

Percent correct

Chi-square statistic

Intervention P-value
Control
group (%) group (%)
Low tar and filtered cigarettes
Your chances of becoming ill from
smoking are greater if you smoke a fullflavored high-tar cigarette OR Your
chances of becoming ill from smoking are
not changed much by switching to a light,
low-tar cigarette
While not huge, there is a slight health
benefit to be gained by switching to a light
cigarette.
Switching to a low tar cigarette means
you will inhale less tar into your lungs.
Your chances of becoming ill from
smoking are greater if you smoke an
unfiltered cigarette compared with one
that has a filter OR Your chances of
becoming ill from smoking are not
changed much by smoking a filtered
cigarette
Nicotine and nicotine medications
Nicotine does not cause cancer OR The
nicotine in cigarettes is the chemical that
causes most of the cancer in smokers
It is easier to quit smoking if you switch to
a cigarette brand that is lower in nicotine
OR Switching to a low nicotine cigarette
brand does not improve your chances of
quitting smoking.
It makes no difference one way or the
other if someone uses a nicotine patch to
quit; it just comes down to how badly the
person wants to stop smoking OR All
other things equal, using the nicotine
patch increases a person’s chances of
quitting successfully
Nicotine medications like the patch help
people to feel less irritable when they quit
smoking.
Tobacco constituents
One way to tell if a cigarette has lots of
chemical additives is that the smoke
usually feels harsher on your throat OR
Cigarette companies use additives to
make smoke easier to inhale
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Your chances of becoming ill from
smoking are not changed much by
switching to a light, low-tar cigarette

85

86

0.82

Disagree

73

82

0.02

Disagree

62

65

0.43

Your chances of becoming ill from
smoking are not changed much by
smoking a filtered cigarette

71

73

0.57

Nicotine does not cause cancer

29

32

1.19

Switching to a low nicotine cigarette
brand does not improve your chances of
quitting smoking

84

86

1.23

All other things equal, using the nicotine
patch increases a person’s chances of
quitting successfully

81

81

1.05

Agree

88

86

0.9

Cigarette companies use additives to
make smoke easier to inhale

64

68

0.32
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Table IL. Continued
Knowledge category

The harsher the smoke feels in your
throat, the more dangerous the smoke is
likely to be.
Not all tobacco in cigarettes is natural,
some of it is actually paper colored to
look like tobacco.
Cigarette companies recycle old tobacco
from packs of unsold cigarettes in making
new cigarettes.

Correct response a

Percent correct

Chi-square statistic

Control
group (%)

Intervention
group (%)

P-value

Disagree

41

42

0.76

Agree

42

58

<O.Olb

Agree

54

55

0.89

OR, odds ratio.
Bold entries indicate a statistically significant difference in mean percent of correct responses between intervention and control groups,
chi-square statistic, P-value < 0.05.
Responses for each question were scored 1 for a correct response and 0 for an incorrect response with a correct response reflective
of greater awareness of that particular cigarette characteristic.
bA statistically significant difference after Bonferroni correction, P-value < 0.0043.

acteristics of cigarettes. This lack of effects on knowledge scores is striking considering the domains of
questions asked were specifically targeted toward
content included in the experimental materials. However, improved knowledge of these characteristics
Actions taken to stop smoking
was not related to quit attempts or quitting smoking
There was no difference between control and exafter 1 month. Smokers given the test materials were
perimental participants with regards to reported quit
not found to be more likely to make a quit attempt use
attempts use of nicotine medication and smoking
nicotine replacement therapy or stop smoking cornstatus. Logistic regression analyses were conducted
pared with those given the standard quitline materials.
to assess joint and independent effects of the experWhile it is recognized that only a few of the
imental group assignment and the level of attention
specific knowledge items showed significant differgiven to the materials on measures of self-reported
ences between the two study groups, the findings
smoking status at follow-up. Increasing levels of
from this study have implications for public health
attention paid to the materials was associated with
as it describes specific approaches
an increasing likelihood of not smoking at followpractitioners
that can be effective when developing future public
up (P-value < 0.01; odds ratio = 1.33, 95% CI:
health and smoking cessation campaigns The
1 15-1.53), but this effect was independent of ex
greater attention given to the test materials by
perimental group assignment.
smokers in this study is an important achievement
since this was a major shortcoming of our prior
Discussion
study [23] and it is the first critical step needed
for information processing. Results from the pre
vious study found that approximately half of the
In this study, we found that compared with the stan
participants recalled receiving the test materials
dard quitline materials given to smokers the test
and few recalled any of the information presented
materials we developed were attended to more often
in those materials. Participants appeared to like the
by participants and contributed to minimal increases
in levels of knowledge about specific product char
test materials, as we received several unsolicited
tobacco and the other about the health risks of low tar
cigarettes; participants who received the test materials were more likely give a correct answer.
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requests for additional copies from study participants who got them, so they could share with other
family members and friends. Our findings support
the use of interactive learning experiments, where
smokers are given an opportunity to do the experiments on their cigarettes themselves to learn about
ingredients and design features. Seventy-one percent of participants who received the experimental
materials reported looking at the experiments and
50% of these respondents reported actually doing
an experiment. Those who reported in the follow-up
interview that they had actually conducted the
experiments were more knowledgeable about the
presence of reconstituted tobacco and the health
risks of low tar cigarettes than those who had not
done the experiments.
This study identifies gaps in smokers’ knowledge
that should be addressed when designing future
interventions. For example, 60% of participants incorrectly believe that the sensation of smoke on the
throat is linked to the relative health risk from
smoking and two-thirds incorrectly believe that nicotine causes cancer. Specific misperceptions such
as these should be targeted when creating educational materials for smokers.
One limitation of this study is based on the likelihood that smokers willing to call a quitline represent a unique and non-representative subgroup of
smokers from the population at large. Smokers
who, by their own volition, are willing to contact
a quitline for quitting assistance may actually be
beyond the point where additional information
about the risks of smoking and features of their
cigarettes would impact their smoking behavior.
Another limitation was the fact that it was not possible to conduct a pre-test of knowledge and beliefs
prior to sending participants the test materials, as
the standard intake interview for a caller is already
very lengthy; however, since group assignment was
randomized for each individual caller prior to the
start of the study, it is assumed that the baseline
knowledge between the control and intervention
groups is comparable. It is also noted that the concepts included in the educational materials attempted to communicate complex concepts and that
questions asked in the follow-up survey may have
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been too complex to accurately assess changes in
knowledge. The reading ease score for the followup survey was at the eighth to ninth grade level
[251. This suggests that the questions may have
been too complex for some participants to fully
comprehend, which could have limited our ability
to sufficiently measure these constructs. Finally, in
order to make the two experimental groups as
equivalent as possible at baseline, we limited the
study to privately insured callers who were eligible
for our basic quitline services, which entailed one
support follow-up call and a free 2-week supply of
nicotine patches. Callers who were on Medicaid or
uninsured were excluded from the study since these
smokers were eligible for extra counseling, support
calls and additional free medications. As a result of
this exclusion, participants in the study were not
completely representative of all smokers and, specifically, are likely to be better educated and more
affluent than smokers in the general population.
One might speculate that the intervention would
have been more effective among smokers with less
knowledge about the risks of smoking.
In summary, this study suggests that it is possible
to educate smokers about specific product features
of the cigarettes they consume. However, improved
knowledge about cigarette ingredients and product
design was not associated with an increased likelihood of quitting smoking in a sample of smokers
calling a quitline seeking quitting assistance. These
findings highlight that, despite the use of pre-tested
graphic materials, there is an intransigence of certain smoking myths among smokers that calls for
a strong public health need for more improved and
effective educational interventions. The results
from this study should be considered a foundation
for further work to determine what the most critical
messages are to communicate to smokers and the
most effective means of delivering those messages.
Smokers did seem to pay more attention to the test
materials, and designing materials to permit interactive learning through the use of pack inserts and/
or online educational modules is something that
would appear to have some promise. Hammond
et al. [26-28] recently reported that a majority of
smokers rely on the cigarette pack as a source of
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health information. Governments should give serious attention to using pack warnings and pack
inserts as a free way to repeatedly reach smokers
with information about their cigarettes, health risks
and methods for quitting smoking.
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The present study (a) assessed smokers’ receptivity to receiving information about the product features of their
cigarette brand, (b) tested whether the use of targeted (personalized), brand-specific information affected
participants’ attention to the information, and (c) tested whether attention to the targeted information affected
participants’ beliefs about the product features and their smoking behavior. The study population included current
cigarette smokers who called the New York State Smokers’ Quit Line seeking assistance to stop smoking in
February and March 2003. Subjects were randomized to one of three experimental groups. Group 1 received
telephone counseling and the quit line’s stop-smoking booklet, which included information on ingredients found in
cigarettes. Group 2 received the same intervention as Group 1 plus a basic brochure with a generic cover. Group 3
received the same intervention as Group 2 except that the cover to the brochure was targeted to individual cigarette
brand and type. All smokers who called the quit line were receptive to receiving information about their cigarette
brand. In a 6-week follow-up interview, 60% of those who received the targeted product information brochure recalled
receiving it vs. 51% of those who received the identical guide with the nontargeted cover. Recall of the material
discussed in the brochure was slightly higher (not statistically significant) among subjects who received the brochure
with the targeted cover compared with the same brochure with a basic cover. Regardless of whether the brochure was
targeted, smokers’ beliefs about different product features or their smoking behavior were not affected measurably,
although those who reported reading some or all of the brochure had higher levels of awareness regarding low-tar,
filtered, and no-additive cigarettes. Smokers are receptive to receiving information about their cigarette brand, but
either persistent efforts or possibly more potent interventions to personalize the information are needed to ensure that
they recall information about the cigarette brand they smoke.

Introduction
Although population surveys show that nearly all
smokers recognize the health risks of smoking,
smokers are not necessarily adequately informed
about the risks of smoking. For example, many
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smokers fail to appreciate that switching to a low-tar
or filtered cigarette does not necessarily make smoking
less hazardous (Cummings et al., 2004); Hastrup,
Cummings, Swedrock, Hyland, & Pauly, 2001;
Shiffman, Pillitteri, Burton, Rohay, & Gitchell,
2001b). Other studies have found that many smokers
are misinformed about the health risks of nicotine and
about the safety and efficacy of nicotine medications
(Barisal, Cummings, Hyland, & Giovino, 2004; Etter
& Perneger, 2001; Hamilton, DiStefano Norton,
Ouellette, Rhodes, & Connolly, 2004).
Cigarette smokers are remarkably loyal to their
cigarette brand or to the particular features of their
brand (e.g., low tar, filtered, menthol) (Cummings,
Hyland, Pechacek, Orlandi, & Lynn, 1997), and they
form beliefs about product features primarily from the
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images portrayed in cigarette marketing (Pollay &
Dewhirst, 2002; Shiffman et al., 2001b). Many of the
brand features designed into cigarettes and communicated to smokers are illusory in that they are aspects
of the brand image created to engender a more
affective response in people. Unfortunately, smokers’
misperceptions about the benefits of product features
such as low tar and filter efficacy may help immunize
them to messages about the health dangers of smoking
(Cummings et al., 2000; Cummings et al., 2004;
Shiffman et al., 2001b).
Only a handful of studies have examined the impact
of interventions designed to address smokers’ misconceptions about product design features on their
reported intentions to stop smoking and on smoking
behavior (Kozlowski et a!,, 1999; Kozlowski &
Pillitteri, 2001; Shiffman, Pillitteri, Burton, Rohay,
& Gitchell, 2001a). Kozlowski et al. (1999) tested
simulated radio messages and found that "light"
smokers who heard that "light" cigarettes were just as
dangerous as "regular" cigarettes expressed an
increased desire to stop smoking. Many "light"
cigarette smokers use lower-tar products because
they believe they are reducing their health risks by
doing so.
Shiffman et al. (2001a) tested the impact of three
health messages on beliefs and intention to quit. The
first message focused on cigarette vent holes, the
second on sensory effects and beliefs about lights and
ultralights, and the third on health consequences of
smoking. They used a national sample of 2,120 daily
smokers of regular (ii = 975, 461/o), light (n = 827, 39%),
and ultralight (n =318, 15%) cigarettes. Their study
was a random-digit-dialed telephone survey with
subjects randomized to hear one of the three messages.
The effects of the messages were tested by assessment
of beliefs and quitting intentions before and after
delivery of the message. The message focusing on
smokers’ sensory perceptions of light and ultralight
cigarettes resulted in the most positive change in
beliefs about safety, delivery, and intent to quit.
Related marketing research has shown that smokers’
perception of the "feel" of cigarette smoke as either
harsh or mild (also light and airy vs. hot and
irritating) is often misinterpreted by smokers as
meaning that these cigarettes have reduced health
risks (e.g., harsher smoke is more harmful)
(Kozlowski & O’Connor, 2002; Shiffman et al.,
2001b). Ironically, cigarette smoke that is less irritating may be more harmful to smokers because it is
easier to inhale and can be held longer in the airways.
Shiffman et al. (2001a) concluded that addressing
smokers’ sensory perceptions about light and ultralight cigarettes would be a promising strategy for
increasing cessation.
The studies by Shiffman et al. (2001a) and
Kozlowski et al. (1999) suggest that smokers will
respond to messages concerning product features and

that well-crafted media messages substantially increase
smokers’ interest in quitting. Development of targeted,
brand-specific messages is a natural extension of their
work and has potential as an effective public health
intervention.
The EDUCATE (EnD Use of CigArettes Through
Education) study was designed to assess smokers’
receptivity to receiving information about product
features of their cigarette brands and to test the value
of using targeted, brand-specific messages to educate
smokers about their cigarettes and to motivate them
to stop smoking. The present study tested two
hypotheses: (a) Smokers who receive a product
information brochure targeted to their particular
cigarette brand or brand category will be more
likely to read and recall information than smokers
who receive information not targeted to their cigarette
brand, and (b) smokers who receive information
about cigarette design features and nicotine medications will be more knowledgeable about the product
features of their cigarette brand and will be more
likely to make a serious effort to stop smoking,
compared with those who do not receive the
information.

Method
To test interest in the product information modules
and the value of designing targeted brochures for
smokers, we conducted a study whereby smokers who
called the New York State Smokers’ Quit Line were
asked if they were interested in receiving information
on the product features of the cigarette brand they
currently smoked. Those who answered affirmatively
were randomized to one of three experimental groups
to test the value of targeting the brochure to the
smokers’ specific brand.

Design of the brochure
Based on our previous research investigating what
smokers know and believe about cigarette product
features, a brochure was developed that contained
information on five different product features: (a) light
and ultralight cigarettes, (b) filters, (c) menthol,
(d) natural or additive-free, and (e) nicotine and
nicotine medications (Bansal et al., 2004; Cummings
et al., 2004). Each module was one page in length,
with text written to a sixth-grade reading level, and
each used visual images to illustrate concepts whenever possible.
The content of each module was intended to
address smokers’ misperceptions as identified from
previous research (Bansal et al., 2004; Cummings et al.,
2004; Shiffman et al., 2001b). For example, the
module on light and ultralight cigarettes warned
smokers not to rely on their sensory perception of
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the smoke as less harsh, mild, or smoother as a way to
judge the harm caused by the product (Shiffman et al.,
2001b). This low-tar module also included pictures
illustrating filter ventilation holes (Kozlowski et al.,
1996; Kozlowski et al., 1998). The module on filters
informed smokers that the filter does not necessarily
make smoking less dangerous because the filter makes
it easier for the smoker to inhale smaller tar particles
deep into the lungs. The filter module included
information about what filters are made of along
with pictures depicting how loose cigarette filter fibers
can dislodge during smoking and be inhaled into the
airways (Pauly, Allaart, Rodriguez, & Streck, 1995;
Pauly et al., 1998; Pauly, Mepani, Lesses, Cummings,
& Streck, 2002; Pauly, Stegmeier, Mayer, Lesses, &
Streck, 1997). The module on menthol provided
information on what menthol is, why it is added to
cigarettes, and how it may mask the harshness of
cigarette smoke, thereby facilitating deeper inhalation
of smoke (Hyland, Garten, Giovino, & Cummings,
2002). The module on natural or additive-free
products addressed what is meant by such product
claims and warned smokers not to believe that such
cigarettes are less hazardous than other cigarettes
(Arnett & Terhanian, 1998). Finally, the module on
nicotine attempted to address the common misperception held by smokers that nicotine in cigarettes is what
causes health problems and reassured readers about
the safety of using nicotine medications as a stopsmoking aide (Bansal et al., 2004; Etter & Perneger,
2001).
Several iterations of each module were developed
based on comments received from smokers who were
shown the brochure prior to its formal testing in the
present study. Figure 1 shows the five information
modules tested.

Targeting of the brochure
Our intent was to target the stop-smoking brochures
such that more attention would be paid to the
informational content. We took advantage of the
conditioned loyalty, reinforced through marketing,
that many smokers have toward their cigarette brand
and particular brand features to deliver science-based
information about the brand features. The information in the modules was not designed to be specific to
a particular cigarette brand, because product features
are common to many different brands. Therefore, to
personalize a brochure to a smoker’s particular brand,
we placed colored pictures of the smoker’s cigarette
brand on the cover of the brochure, specific to the
type of cigarette smoked (regular full-flavor, light,
ultralight, or menthol). We designed targeted brochure covers for the 15 most common cigarette
brands, based on market share. In the present
study, this meant that 56% of smokers received a
targeted brochure. For the remaining subjects, we
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created a cover showing a cigarette pack labeled
"Your Brand." Figure 2 illustrates the three brochure
covers (i.e., nontargeted, brand-specific, and "Your
Brand").

Study population and study design
Participation in the study was restricted to adult
current cigarette smokers (aged 18 years or older) who
contacted the quit line seeking stop-smoking assistance for themselves and who granted permission to
be contacted again by the quit line. As part of the
standard counseling protocol followed by the quit
line, counselors routinely ask for and record information about each smoker’s current smoking habits and
cigarette brand. Recruitment into the study was
carried out in February and March 2003. During
this time period, the quit line received calls from 1,381
smokers who were eligible for the study.
At the end of each call, smokers were asked if they
were interested in receiving information on the
product features of the cigarette brand they currently
smoked. Overall, 982 (71 1/o) smokers answered affirmatively and were randomized to one of three
experimental groups: (a) control group (n = 329),
(b) nontargeted brochure (n=328), and (c) targeted
brochure (n= 325). All participants received standard
telephone counseling and were mailed the quit line’s
standard cessation guide (Break Loose), which
includes some facts about ingredients found in
cigarettes. Participants assigned to Group 2 (nontargeted brochure) also received a separate mailing
that included a brochure entitled Secrets of Your
Cigarettes, which included the modules on the five
different product features: (a) light and ultralight
cigarettes, (b) filters, (c) menthol, (d) natural or
additive-free, and (e) nicotine and nicotine medications. Participants assigned to Group 3 (targeted
brochure) received the same brochure as subjects in
Group 2 except that the cover to the brochure
included a picture of their cigarette brand (e.g.,
Marlboro Lights) or a generic brand labeled "Your
Brand." In addition to receiving quit materials in the
mail, all participants were sent a letter thanking them
for calling the quit line and indicating that someone
from the quit line would be calling them in 6-8 weeks
to check on their progress in stopping smoking and to
ask them a few questions about the materials that had
been mailed to them.

Follow-up
Study subjects were contacted by telephone 6-8 weeks
after calling the quit line to confirm receipt of
materials sent to them in the mail, and to collect
information about their smoking behavior and beliefs
about cigarette design features (i.e., filters, low tar,
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Figure 1. Five product information modules tested in the study: (a) light and ultralight cigarettes, (b) filters,
(c) menthol, (d) natural or no-additive cigarette claims, and (e) safety of nicotine and nicotine medications.

menthol, no additive, and nicotine medications). A
6- to 8-week follow-up period was selected to permit
sufficient time for callers to receive and read the
materials and to facilitate recall of the information
mailed to them. The follow-up interview was completed with 506 of the 982 participants recruited into
the study, yielding an overall response rate of 52%.
The main reasons participants were lost to follow-up
were failure to reach participants after five callback
attempts (311/476, 66%), incorrect or disconnected

telephone numbers (88/476, 18%), and refusals (77/
476, 16%). An analysis comparing the characteristics
of responders and nonresponders revealed that nonresponders were more likely to be male, younger in
age, and non-White and were more likely to report
never quitting before.
The response rate was similar between the control
group and the two experimental groups. Trained
interviewers who were blinded as to which study
group participants were assigned conducted follow-up
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(c)

Figure 2. Three brochure covers used in the study: (a) nontargeted cover (Group 2), (b) targeted cover with the
smoker’s specific cigarette brand displayed (Group 3), and (c) plain pack cover ("Your Brand") used with smokers
who smoked a low-market-share brand (Group 3).

interviews. The telephone survey included 122 questions
designed to assess receipt and attention paid to the
mailed materials, beliefs about the cigarette design
features, and smoking behavior.
Outcome measures
Receipt and attention paid to the materials. All
study participants were asked if they recalled receiving the Break Loose stop-smoking guide sent to
them. Those who answered affirmatively were asked
to indicate whether they had read all of it, some
of it, or none of it. Subjects also were asked if
they recalled receiving the Secrets of Your Cigarettes
brochure sent to them. Those who answered
affirmatively were asked to indicate whether they
had read all of it, some of it, or none of it. Subjects
in groups 2 and 3 who reported having read some
of or the entire Secrets of Your Cigarettes brochure
also were asked to recall specific information about
each of the five modules in the brochure. Unaided
recall was assessed by asking subjects to name the
specific subject areas covered in the brochure. A
positive response to each of the five topic areas was
scored as unaided recall. Subjects who could not
recall any specific topics were prompted to recall
each topic area (aided recall) by first informing
them about each module (e.g., we told them there
was a section in the brochure describing light and
ultralight cigarettes) and then asking them to indicate whether they remembered seeing this section of

the brochure. Overall recall of each of the five
topics covered in the brochure was determined by
combining unaided and aided recall.
Beliefs about product design features. Respondents
were asked to assess the truth of a series of statements related to the health risks and delivery features of the following cigarette design features: light
cigarettes, filtered cigarettes, menthol cigarettes, noadditive cigarettes, as well as the safety of nicotine
and nicotine medications. Respondents were asked
to indicate whether they agreed or disagreed with
each statement. If they agreed or disagreed with a
statement they were asked to indicate the strength
of their belief (i.e., either strongly or somewhat).
Respondents who were unsure were assigned a score
in the midpoint of the scale. Scores on each belief
item ranged from 0 to 4; higher scores reflected
greater awareness that the product feature made
the cigarette as dangerous to health as a regular
cigarette. Table 1 displays the individual items and a
reliability coefficient for each index.
Light cigarettes. Subjects were asked to respond to
the following series of statements about light
cigarettes (i.e., strongly agree to strongly disagree):
"Light cigarettes make it easier to quit;" "Light
cigarettes are less likely to cause cancer compared to
regular cigarettes;" "The reduction of tar has made
cigarettes less dangerous to smokers;" "Light
cigarettes are smoother on your throat;" "Smokers

Table 1. Summary of responses to knowledge indices by 506 respondents who completed the follow-up survey,

Knowledge index
Sample size
Light cigarettes
Composite index based on beliefs,
health risks, and sensations
Scale for responses:
Reliability coefficient: 0.76
Light cigarettes are less likely to cause
cancer compared to regular cigarettes
Smokers of light cigarettes take in less
tar than smokers of regular cigarettes
The reduction of tar has made
cigarettes less dangerous to smokers
Light cigarettes make it easier to quit smoking
Light cigarettes are smoother on your throat
Light cigarettes feel easier on your
chest than a regular cigarette
You cough less smoking light cigarettes
compared to regular cigarettes

tIj
22222

Overall mean

Mean for
Group 1

Mean for
Group 2

Mean for
Group 3

Mean for respondents
who did not receive or read
none of brochure

Mean for respondents
who read all or
some of brochure

506 (100%)

164 (32.4%)

174 (34.4%)

168 (33.2%)

306(60.5%)

200 (39.5%)

2.83

2.83

2.85

2.80

2.78

2.90

Statistical
significance

m

I

TI

H
rn

3.47

3.41

3.53

3.46

3.44

3.51

2.90

2.96

2.89

2.86

2.77

3.10

3.08

3.13

3.00

3.10

3.02

3.16

3.32
1.84
2.38

3.35
1.82
2.43

3.33
1.96
2.34

3.28
1.74
2.36

3.29
1.72
2.35

3.36
2.03
2.43

2.80

2.69

2.89

2.80

2.80

2.79

Behavior
a
Scale for responses:
Reliability coefficient: 0.58
The way a smoker puffs on a cigarette can
affect the amount of tar and nicotine a
smoker takes into their body
The way a smoker holds a cigarette can
affect the amount of tar and nicotine a
smoker takes into their body

2.29

2.26

2.35

2.24

2.29

2.28

2.79

2.85

2.83

2.68

2.82

2.74

1.79

1.68

1.87

1.80

1.77

1.81

Filter cigarettes
Scale for responses: 0_4a
Reliability coefficient: 0.84
Filtered cigarettes are safer than
unfiltered cigarettes
Filtered cigarettes give you less tar
than unfiltered cigarettes
Filtered cigarettes are cleaner
than unfiltered cigarettes
Filtered cigarettes are easier to quit
smoking than unfiltered cigarettes
You cough less smoking a filtered
cigarette compared to an unfiltered cigarette
The smoke from a filtered cigarette feels
smoother on your throat than an
unfiltered cigarette
Filtered cigarette smoke feels easier on your
chest compared to an unfiltered cigarette

2.61

2.46

2.65

2.70

2.50

2.76

2.85

2.75

2.96

2.82

2.71

3.05

2.57

2.41

2.55

2.75

2.45

2.75

**

2.12

2.10

2.11

2.17

1.93

2.42

**

3.39

3.14

3.49

3.52

3.32

3.49

*

2.82

2.60

2.87

2.99

2.75

2.94

*

2.07

1.90

2.17

2.13

2.00

2.17

2.42

2.32

2.43

2.49

2.35

2.52

**
H
H

**

**

Table 1. Continued.

Knowledge index
Menthol cigarettes
Scale for responses:
Reliability coefficient: 0.83
Menthol cigarettes give you less tar
than regular cigarettes
Menthol cigarettes are safer than
regular cigarettes
Menthol cigarettes are cleaner than
regular cigarettes
Menthol cigarettes are easier to quit
smoking than regular cigarettes
Menthol cigarettes are smoother on
your throat than regular cigarettes
Menthol cigarettes feel easier on your
chest than regular cigarettes
No-additive cigarettes
Scale for responses: 0_4a
Reliability coefficient: 0.84
No additive cigarettes are safer than
cigarettes with additives
No additive cigarettes give you less tar
than cigarettes with additives
No additive cigarettes are cleaner
than cigarettes with additives
You cough less smoking a no-additive
cigarette compared to a cigarette with additives
The smoke from a no-additive cigarette feels
smoother on your throat than the smoke
from a cigarette with additives
No additive cigarettes are easier to quit
smoking than cigarettes with additives
Beliefs about the safety of stop-smoking medications
4a
Scale for responses:
Stop smoking medications might harm your health
Beliefs about the effectiveness of
stop-smoking medications
4a
Scale for responses:
If you decided you wanted to quit, stop-smoking
medications would make it easier

Overall mean

Mean for
Group 1

Mean for
Group 2

Mean for
Group 3

Mean for respondents
who did not receive or read
none of brochure

Mean for respondents
who read all or
some of brochure

3.28

3.34

3.27

3.23

3.23

3.36

3.29

3.34

3.29

3.24

3.26

3.33

3.55

3.53

3.58

3.54

3.49

3.64

3.54

3.59

3.54

3.49

3.51

3.58

3.54

3.63

3.58

3.42

3.51

3.59

2.79

2.87

2.73

2.78

2.72

2.89

2.99

3.11

2.92

2.93

2.90

3.11

2.37

2.30

2.39

2.43

2.30

2.49

2.48

2.40

2.54

2.50

2.42

2.58

2.35

2.29

2.39

2.36

2.24

2.52

2.23

2.15

2.26

2.28

2.20

2.28

2.34

2.26

2.34

2.43

2.26

2.47

**

2.31

2.23

2.32

2.39

2.23

2.44

**

2.53

2.44

2.51

2.63

2.42

2.69

1.80

1.87

1.65

1.90

1.67

2.01

2.85

2.87

2.73

2.95

2.85

2.84

Statistical
significance

**

**

**

0

of that particular cigarette characteristic being as dangerous as regular cigarettes.
Notes. ’Scores on the index ranged from 0 to 4; higher scores reflected greater awareness
*Significan t difference in scores on belief indices between respondents in Group 1 (control) vs. Groups 2 and 3 (intervention), Mann-Whitney U-test, p<.05.
**significa nt difference in scores on belief indices between respondents who recalled receiving the brochure and reported reading all or some of it compared with respondents who recalled receiving
the brochure and did not read it plus respondents who did not receive the brochure, Mann-Whitney U-test, p<.05.
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of light cigarettes take in less tar than smokers of
regular cigarettes;" "Light cigarettes feel easier on
your chest than a regular cigarette;" and "You
cough less smoking light cigarettes compared to
regular cigarettes." A single composite variable
reflecting the respondents’ beliefs about the benefits
of light cigarettes was constructed based on these
items. Scores on the index ranged from 0 to 4;
higher scores reflected greater awareness that light
and ultralight cigarettes are as dangerous to health
as regular cigarettes. To assess respondents’ awareness of how the tar and nicotine levels of a cigarette
are influenced by how a person smokes the cigarette
(i.e., deeper puffs, coverage of vent holes in the
filter), we asked the following two true-false
questions: (a) "The way a smoker puffs on a
cigarette can affect the amount of tar and nicotine a
smoker takes into their bodies," and (b) "The way
a smoker holds a cigarette can affect the amount of
tar and nicotine a smoker takes into their bodies."
A composite variable, reflecting the respondents’
beliefs about how a person’s smoking behavior can
influence tar and nicotine delivery, was constructed
by combining the responses to these two items
(index labeled "behavior").
Filtered cigarettes. Respondents were asked to
indicate their level of agreement (strongly agree to
strongly disagree) with the following series of
statements about filtered cigarettes: "Filtered cigarettes are cleaner than unfiltered cigarettes;" "Filtered cigarettes are safer than unfiltered cigarettes;"
"Filtered cigarettes are easier to quit smoking than
unfiltered cigarettes;" "Filtered cigarettes give you
less tar than unfiltered cigarettes;" "You cough less
smoking a filtered cigarette compared to an
unfiltered cigarette;" "The smoke from a filtered
cigarette feels smoother on your throat than an
unfiltered cigarette;" and "Filtered cigarette smoke
feels easier on your chest compared to an unfiltered
cigarette." A composite variable reflecting the
respondents’ beliefs about the benefits of filtered
cigarettes was constructed from these items. Scores
on the index ranged from 0 to 4; higher scores
reflected greater awareness that filtered cigarettes
are as dangerous to health as unfiltered cigarettes.
Menthol cigarettes. Respondents were asked to
indicate their level of agreement (strongly agree to
strongly disagree) with the following series of
statements about menthol cigarettes: "Menthol
cigarettes give you less tar than regular cigarettes;"
"Menthol cigarettes are safer than regular cigarettes;" "Menthol cigarettes are cleaner than regular
cigarettes;" "Menthol cigarettes are easier to quit
smoking than regular cigarettes;" "Menthol cigarettes are smoother on your throat than regular
cigarettes;" and "Menthol cigarettes feel easier on
your chest compared to regular cigarettes." A
composite variable reflecting the respondents’

beliefs about health risks of menthol cigarettes
was constructed based on these items. Scores on the
index ranged from 0 to 4; higher scores reflected
greater awareness that menthol cigarettes are as
dangerous to health as regular cigarettes.
No-additive cigarettes. Respondents were asked to
indicate their level of agreement (strongly agree to
strongly disagree) with the following series of
statements about no-additive cigarettes: "Noadditive cigarettes are cleaner than cigarettes with
additives;" "No-additive cigarettes are safer than
cigarettes with additives;" "No-additive cigarettes
give you less tar than cigarettes with additives;"
"You cough less smoking a no-additive cigarette
compared to a cigarette with additives;" "The
smoke from a no-additive cigarette feels smoother
on throat than the smoke from a cigarette with
additives;" and "No-additive cigarettes are easier to
quit smoking than cigarettes with additives." A
composite variable measuring the respondents’
beliefs about the benefits of no-additive cigarettes
was constructed from these items. Scores on the
index ranged from 0 to 4; higher scores reflected
greater awareness that no additive cigarettes are as
dangerous to health as cigarettes with additives.
Nicotine. To measure respondents’ beliefs about the
safety of nicotine medications, they were asked to
express their level of agreement (strongly agree to
strongly disagree) with the following statement:
"Stop-smoking medications may harm your
health." To measure respondents’ beliefs about
the effectiveness of nicotine medications, respondents were asked to indicate their level of agreement
(strongly agree to strongly disagree) to the following
statement: "If you decided you wanted to quit, stop
smoking medications would make it easier."
Smoking behavior and quit methods. All respondents
were asked if they had made an attempt to stop smoking since calling the quit line 6-8 weeks earlier. Those
who indicated they had made a quit attempt were
asked if they had managed to stay off cigarettes for a
day or longer and if they had used nicotine medications to help them stop smoking. Respondents also
were asked to indicate if they currently smoke every
day, on some days, or not at all. Respondents who
self-reported themselves as not smoking at all were
asked if they had smoked in the past 7 days. Those
who reported they were not smoking currently and had
not had a cigarette in the past 7 days were classified as
having quit smoking.
Data analysis
Descriptive statistics, such as simple percentages and
means, were used to display respondents’ interest in
receiving information about the product features of
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Table 2. Comparability of baseline characteristics of respondents assigned to the three experimental gro upsa
Group 1
Characteristic
Subsample size
Response rate
Gender
Male
Female
Age (years)
Mean
18-24
25-34
35-44
45-54
~55
Race
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other, non-Hispanic
Tar level
Regular, full flavor
Light
Ultralight
Menthol
Nonmenthol
Menthol
Health insurance
No
Yes
Cigarettes smoked per day
1-9 (<1/2 pack)
10-19 (1/2-1 pack)
20 (1 pack)
21-30 (1-1 1/2 packs)
31-40 (1 1/2-2 packs)
40 (2 packs)
41+ (>2 packs)
Number of years reported smoking
1-5
6-10
11-15
16-20
21+
Previous quit attempts
No
Yes

Group 2

Group 3

Total sample

n

%

n

%

n

%

n

%

164

32.4%
49.8%

174

34.4%
53.0%

168

33.2%
51.7%

506

100.0%
52.0%

71
93

43.3%
56.7%

82
92

47.1%
52.9%

64
104

38.1%
61.9%

217
289

42.9%
57.1%

46
6
22
47
45
36

3.8%
14.1%
30.1%
28.8%
23.1%

44
8
37
41
43
40

4,7%
21.9%
24.3%
25.4%
23.7%

44
14
28
40
39
43

8.5%
17.1%
24.4%
23.8%
26.2%

45
28
87
128
127
119

5.7%
17.8%
26.2%
26.0%
24.3%

115
25
12
6

72.8%
15.8%
7.6%
3.8%

122
24
12
8

73.5%
14.5%
7.2%
4.8%

118
27
8
6

74.2%
17.0%
5.0%
3.8%

355
76
32
20

75.2%
14.4%
8.7%
1.6%

76
61
19

48,7%
39.1%
12.2%

83
62
16

51.6%
38.5%
9.9%

85
58
16

53.5%
36.5%
10.1%

244
181
51

51.3%
38.0%
10.7%

104
52

66.7%
33.3%

104
58

64.2%
35.8%

94
63

59.9%
40.1%

302
173

65.8%
34.2%

23
131

14.9%
85.1%

28
134

17.3%
82.7%

14
137

9.3%
90.7%

65
402

13.9%
86.1%

19
38
52
22
6
9
10

12.2%
24.4%
33.3%
14.1%
3.8%
5.8%
6.4%

20
41
51
22
8
19
3

12.2%
25.0%
31.1%
13.4%
4.9%
11.6%
1.8%

18
46
48
18
4
16
8

11.4%
29.1%
30.4%
11.4%
2.5%
10.1%
5.1%

57
125
151
62
18
44
21

11.9%
26.2%
31.6%
13.0%
3.8%
9.2%
4.4%

4
10
20
18
103

2.6%
6.5%
12.9%
11.6%
66.5%

6
13
19
18
109

3.6%
7.9%
11.5%
10.9%
66.1%

9
18
18
16
98

5.7%
11.3%
11.3%
10.1%
61.6%

19
41
57
52
310

4.0%
8.6%
11.9%
10.9%
64.7%

10
136

6.8%
93.2%

14
144

8.9%
91.1%

17
135

11.2%
88.8%

41
415

9.0%
91.0%

Note. a No statistically significant differences were found within the tobacco use characteristics between respondents in the three study arms

their cigarette brand and beliefs about product
features and nicotine medications. To evaluate the
equivalency of the control group and the two
experimental groups on demographic and smoking
history variables assessed at baseline, either the chisquare statistic for 2 x 2 contingency table analyses
or tests for homogeneity of variance with analysis of
variance were used to test for group differences. The
results of these analyses are shown in Table 2 and
reveal that randomization was successful in creating equivalent groups, making statistical adjustment
for potential confounders unnecessary. The MannWhitney U-test was used to compare scores on belief
indices to test for differences between respondents
who did and did not receive the product information
brochures. We also tested for interactions between

groups on responses to belief indices by type of
cigarette smoked (i.e., light or ultralight, filtered,
menthol, no additive) under the assumption that these
baseline features could moderate the impact of the
product information brochure provided to respondents.

Results
A total of 1,381 adult smokers called the quit line
during the study period, 982 (71 1/6) of whom agreed to
be enrolled in the study. Of the 399 smokers who
chose not to be enrolled in the study, all did so
because they did not want to be called back. No one
refused the offer to receive information about his or
her cigarette brand.
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Receipt and attention paid to the materials
Table 3 shows responses to questions about reading
and recall of the materials by experimental condition.
All respondents were sent the Break Loose stopsmoking guide, and about 86% of subjects recalled
receiving this guide. Among those who recalled getting
the guide, 91% reported having read all or some of it.
As expected, there were no marked differences
between the three groups in recall of the Break
Loose guide.
Targeting the brochure did not make a difference in
terms of the amount of the guide that was read or in
the recall of specific information in the guide. Overall,

81% of subjects sent the Secrets of Your Cigarettes
brochure reported reading all or some of it. Unaided
recall of the specific content areas of the brochure
among those who reported having read some or all of
it was very low (less than 5% for most sections). Aided
recall measures revealed somewhat higher levels of
awareness of the content of the brochure, but no
marked differences were seen between subjects who
received the brochure with a cover customized to their
cigarette brand and those who received the brochure
with the basic cover (cigarette filters module: 71.8%
recall for Group 2 vs. 84.1% recall for Group 3,
p=.065). Overall awareness of the content of the
brochure was highest for the section on cigarette filters
and low-tar (light) cigarettes (cigarette filters module:
76.1% recall for Group 2 vs. 87.8% recall for Group 3,
p=.057; low-tar module: 69% for Group 2 vs. 79.3%
for Group 3, p=.14’7).

Beliefs about product features
As shown in Table 1, mean belief scores did not differ
significantly between the three experimental groups.
However, among respondents who were sent the
information brochure (Groups 2 and 3), mean belief
scores for light cigarettes, filters, and no-additives were
significantly higher among respondents who reported
reading all or some of the brochure, compared with those
who reported not reading the brochure. Stratification by
whether or not the respondent currently smoked a light
cigarette brand, had ever smoked a menthol brand, had
ever smoked a no-additive cigarette brand, or had ever
used nicotine medications did not alter the findings (data
not shown; tables available on request from the
corresponding author).

Smoking behavior
Table 4 displays the percentage of respondents who
reported quitting for a day or longer, the percentage
of respondents who reported using nicotine medications to help them stop smoking since calling the quit
line, and the percentage that were not smoking at the
time of the follow-up call, by experimental group. No

differences between experimental groups were statistically significant at a p value of less than .05. Overall,
46% of respondents reported having quit for a day or
longer, 43% reported having used nicotine medication
in their quit attempt, and 15% reported not smoking
for at least 7 days prior to the follow-up interview,

Discussion
In the present study, we attempted to test two
hypotheses, one focused on whether providing smokers with information about product features can
influence their beliefs and behaviors and the other
focused on whether such information is acceptable
and interesting to smokers who call a quit line. For a
variety of reasons, the study turned out to be a weaker
test of the first hypothesis than the second. We feel
confident in our conclusion that smokers are receptive
to receiving information about the features of the
cigarettes they smoke. However, the impact of
the product information brochures we tested on the
knowledge, beliefs, and behavior of smokers is less
clear-cut, because of several limitations in the study
design. The text-based product information sheets we
tested were not especially memorable to respondents
and had no measurable impact on their beliefs about
product features or smoking behavior. Some evidence
indicates that beliefs were altered among those who
reported reading the information sheets. Thus, it
appears that the challenge is to produce messages to
which smokers will attend. Targeting the cover of the
product information brochure to smokers’ cigarette
brands increased recall of the brochure slightly but
not enough to alter beliefs about product features or
smoking behavior.
The nature of the population we studied could be
one explanation for our failure to observe a marked
effect of the product information sheets. Smokers who
call a quit line are already highly motivated to stop
smoking by virtue of the fact that they have called
asking for help in quitting smoking. Logically speaking, information about product characteristics might
be expected to be a source of motivation for smokers
to quit rather than a practical quitting tool. Therefore,
the subjects in the present study might not have been
the ideal audience for the information provided on
product characteristics, given that they already had a
high level of motivation to make a quit attempt.
Future studies should consider testing the value of
giving product information to smokers who may only
be contemplating quitting. One possible venue for
such a study could be offering such information to
smokers when they purchase cigarettes.
Another limitation of the study is the 6-week
average lag time between sending the product
information sheets to smokers and assessment of
their knowledge and beliefs. Recall of the material
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Receipt and recall of intervention brochure.
Group 1

Question
Sample size
Do you recall receiving the Break Loose
guide that we sent you in the mail?
Yes
No/not sure
Did you read all, some, or none of the Break
Loose guide we sent you in the mail?
All
Some
None
Do you recall receiving the brochure on the Secrets
of Your Cigarettes, which had specific information
on different product characteristics of cigarettes?
Yes
No/not sure
Did you read all, some, or none of the Secrets
of Your Cigarettes we sent you in the mail?
All
Some
None/Not Sure
Unaided recall
The brochure had separate sections giving
information about different characteristics of
cigarettes, pictures describing these different
characteristics, and quotes from the tobacco
industry. Do you remember the topics of any
of these specific sections?
n=153
Cigarette filters-"Your cigarette
filter may be killing you"
Low-tar cigarettes-"The dark
side of light cigarettes"
Menthol cigarettes-"Menthol--riot so cool"
Natural, no-additive cigarettes-"Natural
cigarettes, not so"
Nicotine safety/stop-smoking
medications-"Nicotine, friend or foe"
Aided recall
There was a section in the brochure
describing [product characteristic].
Do you remember seeing this section?
n=153
Cigarette filters-"Your cigarette
filter may be killing you"
Low-tar cigarettes-"The dark side
of light cigarettes"
Menthol cigarettes-"Menthol-not so cool"
Natural, no-additive cigarettes-"Natural
cigarettes, not so"
Nicotine safety/stop-smoking
medications-’Nicotine, friend or foe"
Overall recall
The brochure had separate sections giving
information about different characteristics
of cigarettes, pictures describing these
different characteristics, and quotes from
the tobacco industry. Do you remember
the topics of any of these specific sections?
n= 153
Cigarette filters-"Your cigarette
filter may be killing you"
Low-tar cigarettes-"The dark side
of light cigarettes"
Menthol cigarettes-"Menthol-not so cool"
Natural, no-additive cigarettes-"Natural
cigarettes, not so"
Nicotine safety/stop-smoking
medications-"Nicotine, friend or foe"
Note. N/A, not applicable.

Group 2

Group 3

Chi-square statistic
p value

n

%

n

%

n

%

164

32.4%

174

34.4%

168

33.2%

137
27

83.5%
16.5%

147
27

84.5%
15.5%

153
15

91.1%
8.9%

.09

71
53
13

51.8%
38.7%
9.5%

78
55
14

53.1%
37.4%
9.5%

79
81
13

51.6%
39.9%
8.5%

.99

N/A
N/A

N/A
N/A

88
86

50.6%
49.4%

100
68

59.5%
40.5%

.10

N/A
N/A
N/A

N/A
N/A
N/A

50
21
17

56.8%
23.9%
19.3%

50
32
18

50.0%
32.0%
18.0%

.460

N/A

N/A

3

4.2%

3

3.7%

.86

N/A

N/A

1

1.4%

1

1.2%

.92

N/A
N/A

N/A
N/A

1
3

1.4%
4.2%

2
1

2.4%
1.2%

.65
.25

N/A

N/A

0

0.0%

0

0.0%

.00

N/A

N/A

51

71.8%

69

84.1%

.07

N/A

N/A

48

67.6%

64

78.0%

.15

N/A
N/A

N/A
N/A

42
35

59.2%
49.3%

44
35

53.7%
42.7%

.49
.41

N/A

N/A

46

64.8%

60

73.2%

.26

N/A

N/A

54

76.1%

72

87.8%

.057

N/A

N/A

49

69.0%

65

79.3%

.147

N/A
N/A

N/A
N/A

43
38

60.6%
53.5%

46
36

56.1%
43.9%

.577
.235

N/A

N/A

46

64.8%

60

73.2%

.262
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Table 4.

Tobacco use characteristics of participants who completed the 6-week follow-up surveya.

Group 1
Question
Sample size
Have you been off cigarettes
for at least a day or longer?
Yes
Respondents who report they
are currently not smoking and
have not smoked even a puff
in the past 7 days
Not currently smoking and no
cigarette in the past 7 days
Since we last spoke with you,
have you used any nicotine medication?
Yes

Group 2

Group 3

%

n %

% 0

Respondents who
did not receive or
read none of brochure

Respondents who
read all or some
of brochure

%

n

%

164 32.4% 174 34.4% 168 33.2%

306

60.5%

200

39.5%

73 44.5% 83 47.7% 76 45.2%

130

42.5%

102

51.0%

25 15.2% 25 14.4% 27 16.1%

41

13.4%

36

18.0%

55 33.5% 72 41.4% 61 36.3%

103

33.7%

85

42.5%

Note. 3 No statistically significant differences were found within the tobacco use characteristics between respondents in the three study
arms; respondents who read some or all vs. none of the brochure were significantly more likely to report using nicotine medication.

sent in the mail was low, making assessment of effects
on knowledge and beliefs difficult and likely to be
underestimated. In retrospect, the study would have
been strengthened had we done an assessment within a
day or two of respondents receiving the product
information sheets in the mail.
Until recently, most efforts to educate smokers have
focused on providing information about health risks
of smoking. We believe this is the first study to have
tested the effectiveness of printed product information
brochure on smokers’ beliefs and behavior. We chose
to test a print communication because it was
inexpensive and most closely represented what might
eventually be used to educate smokers about product
features (i.e., as a mandated product insert). Several
tobacco companies have started including information
inserts in certain brands and brand styles of their
cigarettes. For example, Philip Morris began including
an insert on packs of its light and ultralight cigarettes
warning smokers not to assume that products
described as ultralight, light, medium, and mild are
less harmful than full-flavor cigarettes. Philip Morris
also has distributed product information to consumers
in multipage newspaper inserts.
The negative results from the present study suggest
that recent efforts by cigarette manufacturers to
address educational deficits of their customers by
providing text-laden product information inserts in
cigarette packages or in newspaper inserts are unlikely
to be effective. While disappointing, the results of the
study are not especially surprising. First, it is our
impression that reliance on text-oriented print messages to convey product information to smokers is
largely ineffective in comparison with the visual
images and colors used by cigarette marketers to
create and reinforce illusions about these same
product features (Cummings, Morley, & Hyland,
2002; Pollay & Dewhirst, 2002; Wakefield, Morley,

Horan, & Cummings, 2002). The images and colors
used in cigarette packaging and advertising are
intended to convey a positive feeling about brand
features, which influences how a person evaluates and
thus chooses cigarette brands and brand styles. Words
also are important to consider, but eliminating terms
such as light, mild, and smooth from cigarette
advertising will not prevent cigarette marketers from
continuing to use images and colors to communicate
information about product features in their brand
advertising. Tobacco control efforts intended to
counteract misleading product advertising also need
to rely more on the use of images to communicate
health information to smokers. For example, evidence
is now emerging that graphic health warnings on
cigarette packs are more effective than text-based
warnings (Fong et al., 2004; Strahan et al., 2002). One
reason for this is that graphic depictions of diseases
lead viewers to imagine the disease more easily, which
leads them to perceive the health threat as more likely.
Graphic images also are likely to capture viewers’
attention, thus enhancing persuasion by focusing the
viewer on the meaning of the message.
Another reason that the product information
brochure tested in the present study failed to influence
beliefs and behavior was that it did not register with
the respondents. This observation is not surprising
given that we relied on a single effort, a phenomenon
borne out in other studies (Flay, 1987). In retrospect,
the odds of having respondents pay attention to the
information sheets probably would have improved
had the sheets been mailed to participants on multiple
occasions. Better targeted imagery and information
about cigarette brands could have a greater impact
and thus be better remembered. Recall of the
information sheets may have been enhanced had
information sheets been mailed out individually rather
than bundling them into a single brochure. Frequent
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exposure to the messages conveyed in cigarette
advertising is one reason that such advertising is
effective (Warner, 1986). Finally, a one-time intervention, no matter how well designed, is likely to be
incapable of overcoming decades of misinformation
that smokers have been exposed to through cigarette
brand marketing.
Requiring cigarette companies to include graphic
package warnings and informational inserts that
address specific areas in which smokers lack knowledge has many advantages from a public health
standpoint. Package warnings or inserts will confront
smokers at least as often as advertising in the media.
An individual who smokes one pack per day, for
example, is potentially exposed to the health warning
7,300 times in a single year. Second, the fact that the
information would be included with the smokers’
cigarette brand could help counteract some of the
misleading perceptions about product features conveyed in the brand’s marketing. Few, if any, health
promotional messages are ever delivered in such an
advantageous situation or position, and none are
delivered with such frequency.
The primary aim of the EDUCATE study was to
test whether smokers who call a telephone quit line
would be interested in and benefit from receiving
information about the features of the cigarette brand
they smoke. We found that smokers are receptive to
receiving such information; however, the product
information brochure tested in the study did not
have a sizable effect on smokers’ beliefs about product
features. To address areas in which smokers are
misinformed about product features (e.g., low tar,
filter vents, no-additives claims), governments should
require cigarette manufacturers to place graphic
warnings on packs and to include informational
inserts in packages designed to educate smokers
about product features. In addition, all cigarette
brand advertising should be prescreened by an
independent group of marketing experts to prevent
the use of claims and imagery that may mislead
consumers about the safety and benefits of a product.
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Abstract
This study examines the history of the cigarette controversy
using the tobacco documents as a roadmap to explore the
following four questions: (a) What did tobacco companies
know about the health risks of smoking and when did they
know it? (b) What evidence is there that tobacco companies
conspired to deliberately mislead the public about the health
risks of smoking? (c) How were scientists involved in the
cigarette controversy? (d) Have tobacco companies changed
the way they do business since signing the 1998 Master
Settlement Agreement? The tobacco companies knew and
for most part accepted the evidence that cigarette smoking
was a cause of cancer by the late 1950s. The documents also
reveal that the tobacco companies helped manufacture the
smoking controversy by funding scientific research that was
intended to obfuscate and prolong the debate about smoking

and health. Today, the tobacco companies acknowledge that
smoking is a cause of disease, but they have not materially
altered the way they do business. In our opinion, it is not
sufficient for the tobacco industry to merely concede the
obvious point that smoking is a cause of disease when it is
evident that decades of misinformation has resulted in a
public that is massively ignorant about the risks of smoking
low-tar cigarettes, nicotine addiction, and secondhand smoke
exposure. Public education efforts are still needed to correct
these misperceptions along with government oversight to
ensure that the industry is not permitted to mislead the
public further. If the past 50 years have taught us anything,
it is that the tobacco industry cannot be trusted to put the
public’s interest above their profits no matter what they
say. (Cancer Epidemiol Biomarkers Prey 2007;16(6):1070-6)

Introduction
In 1994, heads of the major U.S. tobacco companies testified
before Congress that the evidence that cigarette smoking
caused diseases such as cancer and heart disease was
inconclusive, that cigarettes were not addictive, and that they
did not market to children. Less than 1 month after this
testimony, a box containing confidential documents from the
Brown & Williamson Tobacco Corporation was delivered to
the University of California at San Francisco. What was
revealed in these documents was evidence that the tobacco
industry had for decades known and accepted the fact that
cigarettes caused premature death, considered tobacco to be
addictive, and that their programs to support scientific
research on smoking and health had been a sham (1-6).
The release of these documents provided a roadmap for
future document discovery, fueling a wave of litigation against
the tobacco industry. In 1998, lawsuits filed on behalf of state
governments resulted in the Master Settlement Agreement,
which included as one of its key provisions the requirement to
post over 30 million pages of industry documents online (7). In
1999, the federal government filed its own suit against the
tobacco industry for violating the Racketeer Influenced and
Corrupt Organizations (RICO) Act. In August 2006, U.S.
District Judge Gladys Kessler concluded that " ...the tobacco
companies conspired to violate the substantive provisions of
RICO.. .and.. in fact violated those substantive provisions"
(ref. 8, see page 2).
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This study examines the history of the cigarette controversy
using the tobacco documents as a roadmap to explore the
following four questions: (a) What did tobacco companies
know about the health risks of smoking and when did they
know it? (b) What evidence is there that tobacco companies
conspired to deliberately mislead the public about the health
risks of smoking? (c) How were scientists involved in the
cigarette controversy? (d) Have tobacco companies changed
the way they do business since signing the 1998 Master
Settlement Agreement?
Materials and Methods
This study relies on statements made by cigarette manufacturers individually and collectively through the Tobacco
Industry Research Committee (TIRC), Council for Tobacco
Research (CTR), Center for Indoor Air Research (CIAR),
and the Tobacco Institute (TI) on the subject of smoking and
health. All of these organizations were financially supported
by tobacco companies. The TIRC was established in 1954 with
the goal of supporting independent research on the relationship between smoking and health. In 1964, the TIRC was
renamed the CTR but operated with the same management
structure until 1998 when it closed. The CIAR was formed in
1988 by tobacco companies to sponsor research on indoor air
issues and to facilitate communication of research findings to
the broad scientific community. The TI was established in 1958
and operated as public relations and lobbying organization for
the tobacco industry. CTR, CIAR, and TI all were closed down
as part of the 1988 Master Settlement Agreement.
The documents referenced in this study were located by
searching on two web sites developed specifically to facilitate
tobacco industry document research. The URLs and special
features of these web sites are briefly described in Table 1. As
a requirement of the Master Settlement Agreement, the tobacco
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industry is required to place new documents identified
through litigation on their web sites. Thus, the denominator
of documents available for searching is constantly changing
but now includes over 41 million pages of material. The Legacy
Library at the University California at San Francisco and
Tobacco Documents Online each hold over 9 million distinct
documents. Documents found within these online libraries
span from the early 1920s to the present time. Not all of the
documents available are dated, and some have missing pages
or sections that have been redacted for legal reasons. Web site
searches for this study were done by two of us (K.M.C.
and A.B.) using short-string Boolean-based methodologies.
Different Boolean search phrases were applied (e.g., <smoking
AND cancer> or <tobacco AND cancer>). In addition, The
Roswell Park Cancer Institute has scanned, digitally indexed,
and done optical character recognition on over 1.3 million
documents previously belonging to the TI and CTR where fulltext Boolean searches have been employed. Part of this
collection is the TI audiovisual collection consisting of over
3,300 unique tobacco industry audio and videotapes. All
audiovisual materials have been hand-indexed into database
where searching of named persons, dates, programs, producer,
named organizations, titles, and keyword or subject headings
were done.

Smoking Causes Cancer: When Did They Know?
For most of the past 100 years, cigarette manufacturers have
told smokers that their products were not proven to be
injurious to health (8-10). In fact, cigarette companies frequently implied to consumers that their brands were safer than
their competitor’s brands because the smoke was less
irritating, smoother, and milder (11). Ironically, making
cigarette smoke lighter, milder, and less irritating caused
smokers to inhale the smoke more deeply into their lungs,
thereby negating any health benefit that might have been
gained by altering the product (12-14). The question of when
tobacco companies knew or should have known about the

Table 1. Tobacco document web sites
Web site and features
Legacy Tobacco Documents Library: http://Iegacy.library.ucsf.edu
The Legacy Tobacco Documents Library includes documents posted
on tobacco industry web sites as of July 1999 in accordance with the
Master Settlement Agreement, additional documents added to those
sites since that date, and the Mangini and Brown & Williamson
document collections from the Tobacco Control Archives maintained
by the University of California, San Francisco. New documents are
added to the Legacy Tobacco Documents Library monthly as they are
collected from industry web sites. Legacy Tobacco Documents
Library recently added optical character recognition and searchable
pdf files to facilitate document searching. The web site also provides
easy to download pdf images and a way to collect multiple
documents into a separate file for later reference.
Tobacco Documents Online: http://tobaccodocuments.org
Tobacco Documents Online includes documents posted on tobacco
industry web sites as of July 1999. The Tobacco Documents Online
spent over a year standardizing the document descriptions to allow
uniform searching. The Tobacco Documents Online offers powerful
searching across all the company web sites, access to high-quality
images, optical character recognition, and the ability to collect and
annotate documents. The search tools have been built for document
researchers and are available to anyone with a web browser. Other
special features of this web site are topic-related document
collections (i.e., youth marketing, cigarette ingredients, and witness
testimony), profiles on names, organizations, etc. to facilitate
searching and cigarette advertising archives.

serious health consequences of smoking goes to the very
question of whether or not there was a real cigarette
controversy.
Evidence linking smoking and cancer appeared in the 1920s
(15). Between 1920 and 1940, a chemist named Angel Honorio
Roffo published several articles showing that cancers could be
experimentally induced by exposure to tars from burned
tobacco (16). Roffo et al. further showed that cancer could be
induced by using nicotine-free tobacco, which means that tar,
with or without nicotine, was carcinogenic. Research implicating smoking as a cause of cancer began to mount during the
1950s, with several landmark publications in leading medical
journals (17-23). The first official U.S. government statement on
smoking and health was issued by the Surgeon General Leroy
Burney in a televised press conference in 1957, wherein he
reported that the scientific evidence supported cigarette
smoking as a causative factor in the etiology of lung cancer
(24, 25). By 1960, Joseph Garland, Editor of the New England
Journal, wrote, "No responsible observer can deny this
association, and the evidence is now sufficiently strong to
suggest a causative role" (26).
In their public statements, tobacco companies held that
cigarettes had not been proven to be injurious to health. For
example, a November 1953 press release issued by the
American Tobacco Company stated, " ...no one has yet
proved that lung cancer in any human being is directly
traceable to tobacco or its products in any form" (27). In a
New York Times story based on this press release, the
headline states that Mr. Hahn (President of the American
Tobacco Company) characterizes the evidence of a link
between cigarette smoking and an increase in the incidence
of lung cancer as "Loose Talk" (28). In 1954, Philip Morris
Vice President George Weissman announced that if the
company had any thought or knowledge that in any way
we were selling a product harmful to consumers, that they
would stop business immediately (29). Senior scientists and
executives at tobacco companies, however, knew about the
potential cancer risk of smoking as early as the 1940s, and
most accepted the fact that smoking caused cancer by the late
1950s (30-34).
A 1939 memorandum from the American Tobacco Company
Research Director Hiram Hanmer noted, "We have been
following Roffo’s work for some time, and I feel that it is rather
unfortunate that a statement such as his [implicating smoking
in cancer] is widely disseminated" (30). A few years later, H.B.
Parmele, a scientist working for the Lorillard Tobacco
Company, wrote a report to the company’s manufacturing
committee observing that, "Certain scientists and medical
authorities have claimed for many years that the use of tobacco
contributes to cancer development in susceptible people. Just
enough evidence has been presented to justify the possibility of
such a presumption. . .benzpyrene is presumed to be a
combustion product of burning tobacco and, by animal
experiments, it has been shown to possess definite carcinogenic properties" (31). In 1953, a chemist at R.J. Reynolds
Tobacco Company, Claude Teague, produced a literature
survey on smoking and cancer referencing 78 articles, which
offered the following conclusion: " ...studies of clinical data
tend to confirm the relationship between heavy and prolonged tobacco smoking and incidence of cancer of the lung"
(32). Three scientists from the British American Tobacco
Company reported in 1958 on the results of a visit to the
United States, investigating the extent to which tobacco
industry and non-industry scientists accepted the premise
that cigarette smoke was a cause of lung cancer (33). Their
report concludes that "With one exception [HSN Green
from Yale University] the individuals with whom we met
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believed that smoking causes lung cancer, if by ’causation’
we mean any chain of events which leads finally to lung
cancer and which involves smoking as an indispensable
link" (33).
In 1961, the Arthur D. Little Company provided a confidential report to Liggett and Myers Tobacco Company, which
stated that there are "biologically active materials present in
cigarette tobacco. These are: a) cancer causing; b) cancer
promoting; and c) poisonous" (34). A 1961 presentation to the
R&D committee at Philip Morris acknowledged that there was
evidence that smoking may be a causative factor in lung cancer
and included a partial list of carcinogens identified in cigarette
smoke (35). A 1962 report by the R.J. Reynolds scientist
Dr. Alan Rodgman characterized the amount of evidence
accumulated to indict cigarette smoking as a health risk as
"overwhelming," whereas the evidence challenging such an
indictment was "scant" (36).
In summary, internal industry documents reveal that the
tobacco companies knew and for the most part accepted
the evidence that cigarette smoking was a cause of cancer by
the late 1950s.
Conspiracy to Deceive
"Conspiracy" is defined as an act of plotting or contriving
together, often with regard to an agreement to perform an
unlawful or wrongful act (37). In her decision regarding the
allegation that the tobacco companies had violated RICO,
Judge Kessler observed that the trial record amply showed
a conspiracy to make false, deceptive, and misleading public
statements about cigarettes and smoking from at least
January 1954, when the Frank Statement was published, up
to the present (ref. 8, see pages 1500-01). The "Frank
Statement to Cigarette Smokers" was a jointly sponsored
advocacy advertisement published by tobacco manufacturers
in January 1954 (38). The advertisement appeared in 448
newspapers In 258 cities, reaching over 43 million Americans.
The advertisement questioned research findings implicating
smoking as a cause of cancer, promised consumers that their
cigarettes were safe, and pledged to support impartial
research to investigate allegations that smoking was harmful
to human health (9, 38).
Documents pertaining to the formation and subsequent
support of the TIRC, later renamed the CTR and TI, provide the basis for understanding Judge Kessler’s finding that
the tobacco companies had conspired to mislead consumers
about the risks of smoking (ref. 8, see page 1330). To understand the motivation behind the conspiracy, it is important to
recognize that in the early 1950s, tobacco executives were
being pressured to respond to scientific reports that their
products might cause cancer. By 1952, two cigarette manufacturers had introduced filter cigarette brands that were
marketed as safer (e.g., Kent and Viceroy). The potential
for competition between the companies in the marketing of
safer cigarettes was also perceived as a potential threat to
the industry as a whole because "safer" cigarettes might
fuel consumer concern about the possible health risks of
smoking (39).
In the fall of 1953, the President of the American Tobacco
Company, Paul Hahn, invited the heads of the leading tobacco
manufacturers to a meeting at the Plaza Hotel in New York
City on December 14, 1953 (40). At this meeting, it was decided
that a public relations firm, Hill & Knowlton, would be
employed and jointly paid by the tobacco companies to
develop a response to the smoking and health allegations
(41). On the next day, executives at Hill & Knowlton met with
the tobacco company executives to outline their plan to help

the industry address the smoking and health problem. A
memorandum from Hill & Knowlton stated their task as
follows: "We have one essential job - which can be simply
said: Stop public panic. . .There is only one problem confidence, and how to establish it; public assurance, and
how to create it. . .And, most important, how to free millions
of Americans from the guilty fear that is going to arise deep
in their biological depths - regardless of any pooh-poohing
logic - every time they light a cigarette" (42).
The tobacco documents reveal how the tobacco industry
worked together since the early 1950s to create a pro-cigarette
public relations campaign to mislead the public about the
dangers of smoking to advance their collective interest to
market cigarettes.
Science for Sale
Scientists were the perfect foil for the tobacco industry’s
public relations response to allegations that cigarette
smoking was injurious to health. Scientists could be counted
on to call for more research, giving the impression that there
was controversy. In addition, by supporting scientific
research, the industry would be seen as doing something
positive to address the serious allegations that smoking was
harmful (43).
The "Frank Statement to Cigarette Smokers" informed the
public that the tobacco industry "will cooperate closely with
those whose task it is to safeguard the public health" and to
support independent research into all phases of tobacco use
and health. According to a TIRC press release, the purpose of
the organization was to " ...encourage and support qualified
research scientists in their efforts to learn more about
smoking and health" (44). However, in the first year of
operation, the TIRC did not fund any independent research,
instead used the resources to mount an aggressive public
relations campaign (45). In 1955, Dr. Clarence Little, the first
Scientific Director of TIRC, appeared on the Edward R.
Murrow show and was asked, "Dr. Little have any cancercausing agents been identified in cigarettes?" Dr. Little
replied, "No. None whatever, either In cigarettes or in any
product of smoking, as such." Dr. Little was also asked,
"Suppose the tremendous amount of research going on were
to reveal that there is a cancer causing agent in cigarettes,
what then?" Dr. Little replied, "It would be made public
immediately and just as broadly as we could make it, and
then efforts would be taken to attempt to remove that
substance or substances" (46).
However, by the late 1950s, it was becoming increasing
difficult for the TIRC to appear free from the influence of
tobacco manufacturers. It was for this reason in 1958 that
the communications committee of the TIRC split off to form
the TI. The TI charter listed the following among its duties:
dissemination of scientific and medical material related to
tobacco, cooperating with governmental agencies and public
officials with reference to the tobacco industry, and promoting the public good will (47). Over its 40-year history
(1958-1998), the TI was the collective voice of the tobacco
industry. In 1958, the TI started its operation with just four
people but increased to a staff of 32 by the mid-1970s (48).
Budget documents reveal that the funding sources and
management structure of TIRC and TI were essentially the
same (49).
The Surgeon General’s 1964 Report on Smoking and Health
left little doubt about whether smoking was harmful to health;
yet, the tobacco companies continued to insist that the case
against smoking was unproven. However, tobacco companies
also recognized it was becoming increasing difficult for them
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Table 2. Selected comments from industry spokespersons about smoking and health
Date
4 Jan 1954

A Frank Statement to Cigarette Smokers,
published in major U.S. newspapers (38)

30 Mar 1954

George Weissman, Philip Morris VP,
speech to the National Association
of Tobacco Distributors (29)
The Cigarettes Controversy TI publication (67)

1 Jan 1968

23 April 1968
4 Sept 1969

R.J. Reynolds Tobacco Company, Letter to
elementary school teacher (68)
American Tobacco advertisement in the
New York Times (69)

3 Jan 1971

Joseph Cullman, Philip Morris CEO,
Face the Nation (70)

16 Aug 1976

James Bowling, Philip Morris VP, BBC
documentary "Death In The West." (71)

11 Nov 1977

Robert Roach, Manager of PR for Brown &
Williamson Tobacco Company (72)

12 Mar 1982

Edward Horrigan, R.J. Reynolds Tobacco
Company CEO, Testifying before the
U.S. Congress (73)
Of Cigarettes and Science advert from
R.J. Reynolds Tobacco Company (74)

1985

Statement

Source

11 Jan 1989

Brennan Dawson, TI, ABC TV,
Good Morning America (75)

11 Jan 1990

Letter to elementary school, R.J. Reynolds
Tobacco Company (76)

to suggest that they were supporting independent research on
smoking and health given their financial stake in the outcome.
In an effort to create a perception of independence from the
tobacco companies 1 month after the Surgeon General issued
his first report on smoking and health, the TIRC changed its
name to CTR (50). However, the management of CTR
remained intact, and evidence shows that industry lawyers
started to exert greater control over how CTR research funds
were expended (4, 51-54).
From 1964 onward, the TI frequently made reference to the
fact that qualified scientists challenged the evidence that
smoking caused disease. Yet, many of these so-called
independent scientists were recruited and had their research
programs supported by the tobacco industry through the
TIRC/CTR (55, 56). For example, in 1970, the TI sponsored
the "Truth" public service campaign that informed the public
that there was a scientific controversy about whether smoking
caused disease (57-59). The "Truth" campaign encouraged
people to contact the TI to get a copy of a "White Paper" that
included quotes from scientists challenging the evidence that
smoking caused the disease. Lawyer-controlled "special

"Distinguished authorities point out that: ... there is no proof
that cigarette smoking is one of the causes.. that statistics
purporting that to link cigarette smoking with disease could
apply with equal force to any other aspect of modem life.
Indeed the validity of the statistics themselves is questioned
by numerous scientists."
"If we had any thought or knowledge that in any way we
were selling a product that was harmful to consumers,
we would stop business tomorrow."
Q. Has it been proved that smoking causes premature death?
A. No
Q. Has anyone ever been able to prove that any ingredient
as found in cigarette smoke is a cause of lung cancer?
A. No
...Medical science has been unable to establish that smoking
has a direct causal link with any human disease."
"We believe that the anticigarette theory is a bum rap...
each time the Congress of the United States has held hearings
on the cigarette controversy; distinguished, independent
scientists have gone to Washington to say so."
INTERVIEWER: "Have they [cigarettes] been proved
to be safe Mr. Cullman?"
CULLMAN: "I believe: they have not been proved to be unsafe."
"From our standpoint, if anyone ever identified any ingredient
in tobacco smoke or smoke as being hazardous to human
health or being something that shouldn’t be there, we could
eliminate it. But no one ever has."
"We don’t think it’s a question of safer cigarettes. We think
all of our cigarettes are safe because there is no documented
evidence whatsoever that indicates a cause and effect
relationship between smoking any disease. We are producing
low tar, high filtration products along with our competitors
to appeal to consumer demand."
"I am saying that the science to date and over a hundred
million dollars of our industry’s money indicates that
there is no causal link."
"We believe in science. That is why we continue to provide
funding for independent research into smoking and health...
Science is science. Proof is proof. That is why the controversy
over smoking and health remains an open one."
"I think it’s worth pointing out that all the links that have been
established between smoking and certain diseases are based
on statistics. What that means is that the causative relationship
has not yet been established."
"[d]espite all the research going on, the simple and unfortunate
fact is that scientists do not know the cause or causes of the
chronic diseases reported to be associated with smoking."
"

project accounts" were used to recruit and support scientists
who were willing to make statements and/or conduct
research that would be favorable to the industry’s view that
causes other than smoking were responsible for lung cancer
and other diseases (51-54). Table 2 provides examples of
public statements made by tobacco industry spokespersons
between 1954 and 1997 regarding the smoking and health
"controversy."
Although TIRC and CTR did fund legitimate peer reviewed
research on cancer and other tobacco-related health issues,
much of the research that was supported was far removed
from addressing the question of whether cigarette smoking
caused cancer or other diseases. Evidence that CTR funded
research projects had little to do with smoking and health
was confirmed in a 1989 survey of CTR-funded scientists,
which asked grantees if their research had anything to do with
understanding the relationship between smoking and health.
Only one of six scientists responded affirmatively to this
question (60).
Internal documents from the industry acknowledge that
TIRC/CTR was largely a public relations asset for them rather
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than a real research endeavor to address the smoking and
health controversy (51-54). A 1970 letter from Helmut Wakeham, then Vice President of the Corporate Research and
Development at Philip Morris, to the President of the TI
summed up this view: "nobody believes we are interested in
the truth on this subject; and the fact that a multi-billion dollar
industry has put up 30 million dollars for this over a ten-year
period cannot be impressive to a public which at the same time
is told we spend upwards of 300 million dollars in one year on
advertising" (61).
The tobacco company conspiracy to manufacture a false
controversy about smoking and health is summarized in a
1972 TI memorandum, which defined the strategy as
consisting of three parts: (a) "creating doubt about the
health charge without actually denying it"; (b) "advocating
the public’s right to smoke, without actually urging them to
take up the practice"; and (c) "encouraging objective
scientific research as the only way to resolve the question
of the health hazard" (62). In her analysis of the purpose of
the industry’s jointly funded "research" organizations, Judge
Kessler observed that the TI, TIRC, CTR, and CIAR helped
the industry achieve its goals because they "sponsored and
funded research that attacked scientific studies demonstrating harmful effects of smoking cigarettes but did not itself
conduct research addressing the fundamental questions
regarding the adverse health effects of smoking" (ref. 8,
see pages 1532-33).
In summary, the internal industry documents show how
tobacco companies deliberately confused the public debate
about smoking and health by creating and supporting
research organizations that were never really interested in
discovering the truth about whether smoking was a cause of
disease.
Have Tobacco Companies Changed?
The 1998 Master Settlement Agreement was intended to
reform the tobacco industry by requiring the companies to
alter their marketing practices and dissolve the TI and the
various research organizations that they had supported (i.e.,
CTR and CIAR). In October 1999, Philip Morris Tobacco
Company announced to the public on its web site that,
"([t])here is an overwhelming medical and scientific consensus that cigarette smoking causes lung cancer, heart disease,
emphysema and other serious disease in smokers" (10).
However, when shareholders proposed a resolution asking
the company to produce a report on how it intended to
correct the defects that resulted in its products causing
disease (63), the company responded that the shareholder’s
resolution had "... mischaracterizes the Company’s web site
as constituting a public admission that cigarettes cause
illness. It does not." (64). Today, all of the major tobacco
companies have web sites acknowledging that smoking is
a cause of disease. However, the current web site statement
of R.J. Reynolds on the health effects of smoking continues
to insist that smoking "causes disease in some individuals"
only "iii combination with other factors" (ref. 8, see page
1632). In the courtroom, the companies continue to challenge
allegations about nicotine addiction and smoking causing
illness. The tobacco companies have not yet been able to
bring themselves to accept responsibility for their past illegal
acts.
Thus, should we believe the tobacco companies claim that
they have changed? According to Judge Kessler, the answer is
no because the fundamental motivation of the industry is to
remain profitable by selling a lethal, addictive product. Judge
Kessler compared the tobacco industry with an "amoeba...

changing it shape to fit its current need, adding organizations
when necessary and eliminating them when they become
obsolete.. but . . .again like an amoeba, its core purpose
remained constant; survival of the industry" (ref. 8, see page
1532). In fact, Kessler noted that within months of Philip
Morris signing the Master Settlement Agreement, they were
making plans for establishing a new external research
program, using the same offices, people, and peer reviewers
that had been established as the CIAR.
In summary, it does not seem that the tobacco industry
has changed since the 1998 Master Settlement Agreement but
instead has found alternative ways to support research and
create controversy about the health risks of smoking. For
example, in the 2006 election, the tobacco industry spent
over US$100 million dollars opposing state-initiated proposals to limit smoking in public places and raise cigarette
taxes.
Discussion
Internal industry documents reveal that the tobacco companies knew and for the most part accepted the evidence that
cigarette smoking was a cause of cancer by the late 1950s.
The documents reveal that the tobacco companies conspired
to deliberately confuse the public debate about smoking and
health and co-opted scientists through the offer of research
funding provided by shadowy "independent" funding
organizations. In her ruling against the tobacco companies,
Judge Kessler observed that the practices of the tobacco
companies had not changed materially (ref. 8, see pages
1606-07). She observed that Phillip Morris’s had already
established a new research program essentially combining
the functions of the CTR and CIAR into a single program.
Judge Kessler cautioned that the RICO enterprise of TI, TIRC,
CTR, and CIAR "can be resurrected, recreated, or reincarnated at any time at [the tobacco companies] wish" (ref. 8,
see page 1534). The implication of Judge Kessler ruling is
clear: the tobacco companies cannot and should not be
trusted.
In our opinion, it is not sufficient for the tobacco industry to
merely concede the obvious point that smoking is a cause of
disease when it is evident that decades of misinformation has
resulted in a public that is massively ignorant about the risks
of smoking low-tar cigarettes, nicotine addiction, and secondhand smoke exposure (65). Moreover, claims by tobacco
companies that they are involved in sponsoring programs to
help smokers to quit and discourage youth from taking up
smoking must be seriously questioned in light of recent
findings that show that these programs have no beneficial
effect and may potentially be iatrogenic (66). There remains a
need for public education efforts to correct consumer
misperceptions about the risks of smoking along with
government oversight to ensure that industry is not permitted
to use its vast marketing resources to continue to mislead the
public. Universities should also consider adopting policies that
prohibit their faculty from accepting funding from tobacco
companies.
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Failed promises of the cigarette industry and its effect on consumer
misperceptions about the health risks of smoking
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Failed promises of the cigarette industry and its effect on
consumer misperceptions about the health risks of
smoking
K M Cummings, C P Morley, A Hyland
Tobacco Confro!2002;11(Suppl (:11 10-1117

Background: In January 1954, US tobacco manufacturers jointly sponsored an advocacy advertisement entitled "A Frank Statement to Cigarette Smokers" which appeared in 448 newspapers in 258
cities reaching an estimated 43 245 000 Americans. The advertisement questioned research findings
implicating smoking as a cause of cancer, promised consumers that their cigarettes were safe, and
pledged to support impartial research to investigate allegations that smoking was harmful to human
health.
Objective: To examine (1) the extent to which cigarette companies fulfilled the promises made to consumers in the 1954 "Frank Statement", and (2) the effect of these promises on consumer knowledge,
beliefs, and smoking practices.
Methods: This study reviews statements made since 1954 by the tobacco companies individually and
collectively through the Tobacco Institute and Tobacco Industry Research Committee/Council for
Tobacco Research on the subject of smoking as a cause disease, and the industry’s pledge to support
and disclose the results of impartial research on smoking and health. Many of the industry documents
evaluated in this study were obtained from a collection consisting of 116 documents entitled the "State-
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meat of Defendants’ Misrepresentations" prepared by attorneys representing the state of Connecticut in
the Medicaid litigation against the tobacco industry in 1998. In addition, we searched for corroborating material from tobacco industry documents collected from the tobacco industry’s document websites.
In order to contrast industry statements on smoking and health with what smokers’ actually believed
about smoking we reviewed reports of public polling data on smokers’ knowledge and beliefs about
smoking and disease gathered from tobacco industry sources and from surveys conducted by public
health researchers.
Results: Analysis of public statements issued by the tobacco industry sources over the past five decades
shows that the companies maintained the stance that smoking had not been proven to be injurious to
health through 1999. The public statements of the tobacco industry are in sharp contrast to the private
views expressed by many of their own scientists. The tobacco documents reveal that many scientists
within the tobacco industry acknowledged as early as the 1950s that cigarette smoking was unsafe.
The sincerity of the industry’s promise to support research to find out if smoking was harmful to health
and to disclose information about the health effects of smoking can also be questioned based upon the
industry’s own documents which reveal: (1) scepticism about the scientific value of the smoking and
health
research program established by the industry; and (2) evidence that research findings implicat.
tag smoking as a health problem were often not published or disclosed outside the industry. Industry
documents also show that the companies knew that their own customers were misinformed about smoking and health issues.
Conclusion: It is clear that the cigarette companies foiled to fulfill the promises made to consumers in
tL e 1954 "Frank Statement" advertisement. The failure of cigarette manufacturers to honour these
promises has resulted in a public that even today remains misinformed about the health risks of
smoking.

igarette manufacturers have only recently acknowledged the medical and scientific consensus that smoking causes serious diseases such as lung cancer, respiratory disease and heart disease.’’ For most of the past 100
years, cigarette manufacturers have told smokers that their
products were not injurious to health." In fact, cigarette
companies frequently promised consumers that their brands
were better for them than their competitor’s brands because
the smoke was less irritating, smoother, and milder." In 1935,
RJ Reynolds told consumers that Camel cigarettes were so
mild that "they don’t get your wind" and that you could
"smoke all you want". In 1943, Philip Morris told smokers
you’re safer smoking Philip Morris . . this cigarette has been
scientifically proved less irritating to the nose and
throat.. eminent doctors report that every case of irritation of
the nose and throat due to smoking cleared completely or
definitely improved’ In 1943, Lorillard promoted its Old Gold
brand by claiming it was "lowest in nicotine, lowest in
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throatirritating tars and resins:’ In 1946, Brown and
Williamson used baseball legend Babe Ruth to pitch Raleigh
cigarettes, with the claim that "Medical science offers proof
positive . . .No other leading cigarette is safer to smoke!" Ironically, Babe Ruth later died of throat cancer.
As publicity about the health risks of smoking increased in
the 1950s the industry recognised that the design of products
that were perceived by consumers to be safer could be profitable. For example, in 1953 one unnamed tobacco company
research director was quoted as saying: "Boy, wouldn’t it be
wonderful if our company was the first to produce a
cancer-free cigarette? What we could do to competition" In

Abbreviations: CTR, Council for Tobacco Research; FDA, Food and
Drug Administration; RFP, request for production; SAB, scientific advisory
board; TIRC, Tobacco Industry Research Committee
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the 1950s and 1960s, in response to information linking cigarette smoking with cancer, the tobacco industry propagated
massive amounts of advertising that helped position filters
and lower tar cigarettes as technological fixes. 29
Product claims of less throat irritation, milder tasting
smoke, and low tar and low nicotine were good selling points
for cigarette brands as demonstrated by the increasing market
share of filtered cigarettes in the 1950s and 1960s and later by
the growth of low tar/low nicotine brands in the 1960s. 3 ’
Ironically, medical science has shown that making cigarette
smoke milder, less irritating, and lower in nicotine increased
smokers’ ability to inhale the smoke into their lungs thereby
negating any health benefit that might have been gained by
altering the product .3234 The question of when cigarette
manufacturers should have known about the serious health
consequences of smoking their products and what they told
consumers about these risks is the crux of current litigation.
Evidence now indicates that senior scientists and executives
within the cigarette industry knew about the cancer risks of
smoking as early as the 1940s" and were aware that smoking
could cause lung cancer by the mid 1950s. 39’ By 1961, cigarette
companies had access to dozens of published scientific studies
warning that cigarette smoking and chemical agents found in
tobacco smoke might cause cancer. 37 Despite growing knowledge of the serious health risks associated with cigarette
smoking, cigarette companies continued to reassure smokers
that their products were safe. In January 1954, Philip Morris,
RI Reynolds, Brown 6- Williamson, Lorillard, and American
Tobacco jointly placed an advertisement entitled "A Frank
Statement to Cigarette Smokers" which appeared in 448
newspapers in 258 cities, reaching an estimated 43 245 000
people. 7 The "Frank Statement" advertisement questioned
research findings implicating smoking as a cause of cancer,
promised consumers that their cigarettes were safe, and
pledged to support impartial research to investigate allegations that smoking was harmful to human health. This paper
examines the extent to which cigarette companies fulfilled the
promises made to consumers in the 1954 "Frank Statement"
advertisement and the effect of these promises on consumer
knowledge, beliefs, and smoking practices.
METHODS

This study reviews statements made since 1954 by the tobacco
companies individually and collectively through the Tobacco
Institute and Tobacco Industry Research Committee/Council
for Tobacco Research on the subject of smoking as a cause disease and the industry’s pledge to support and disclose the
results of impartial research on smoking and health. Many of
the industry documents evaluated in this study were obtained
from a collection consisting of 116 documents entitled the
"Statement of Defendants’ Misrepresentations" prepared by
attorneys representing the state of Connecticut in the Medicaid litigation against the tobacco industry in 1998. In
addition, we searched for corroborating material from tobacco
industry documents collected from the tobacco industry’s
document websites. The websites were searched using
"request for production" (RFP) codes, specified keyword
searches, and serendipitous terms identified in document
citations found with RFP and keyword searches.
In order to contrast industry statements on smoking and
health with what smokers’ actually believed about smoking
we reviewed reports of public polling data on smokers’ knowledge and beliefs about smoking and disease gathered from
tobacco industry sources and by surveys conducted by public
health researchers .4051
RESULTS
Promise 1: "We believe the products we make are not
injurious to health"

In October 1999, Philip Morris Tobacco Company announced
to the public on its web site that "[t]here is an overwhelming

medical and scientific consensus that cigarette smoking
causes lung cancer, heart disease, emphysema and other serious disease in smokers While some people may have interpreted this message to mean that Philip Morris had changed
its long held position that smoking was not a cause of disease,
in fact the message only acknowledged that there was medical and scientific consensus that smoking caused disease, not
that Philip Morris accepted this consensus. A response from
the Philip Morris board of directors to a shareholders’ resolution on this subject revealed that the company had not
changed it position about smoking and health. 52 The
shareholders’ resolution asked the company to produce a
report on how it intended to correct the defects that resulted
in its products causing disease. A letter sent to the Securities
and Exchange Commission, dated 10 February 2000, on behalf
of Philip Morris responding to the proposed shareholders
resolution noted that: "Mr Neuhauser’s letter mischaracterizes the Company’s web site as constituting a public admission
that cigarettes causes illness. It does not. 21
The reality is that cigarette manufacturers have only
recentlyand in a very general wayacknowledged that
smoking is a cause of lung cancer and other serious diseases.
For example, in a recent interview, world scientific manager
for Philip Morris, Bruce Davies, stated: "[Philip Morris] is not
proud of the fact that our products cause disease’ 2 Other
cigarette manufacturers have followed Philip Morris’ lead in
providing information to consumers about the risks of smoking and acknowledging that there is "no such thing as a safe
cigarette’ ’3 However, for the most of the past century,
cigarette manufacturers have assured the public that the use
of their products was safe.
The 1954 "Frank Statement" advertisement assured consumers that research into tobacco use and human health did not
substantiate generalised charges against smoking as a cause of
cancer.’ ’ help support the claim that their cigarette products
were not injurious to health the Frank Statement advertisement
informed the public that "distinguished authorities point out
that there is no proof that cigarette smoking is one of the
causes"."’ However, this statement is misleading since some of
the medical authorities identified as questioning the evidence
that smoking was a cause of cancer did acknowledge that there
might be some merit to the hypothesis, only that more research
was needed. 53
According to Edwin Jacobs, a lawyer who represented the
tobacco industry, many industry officials in 1953 felt that claims
about smoking and lung cancer were unsubstantiated and
would eventually be proven false. 55 Such beliefs may account for
some of the bold promises and statements made by cigarette
manufacturers around the time of the Frank Statement advertisement. For example, in a 1953 interview, Paul Hahn,
president of the American Tobacco Company, stated: "[t]here is
no proof of lung cancer in any person traceable to tobacco or any
form of tobacco product. "8 In two 1954 speeches made by Philip
Morris vice president George Weissman, he promised: "[I]f we
had any thought or knowledge that in any way we were selling
a product harmful to consumers, we would stop business
tomorrow’9 The 1953 annual report from Lorillard Tobacco
Company told stockholders: "[w]e believe Lorillard products are
not injurious to anyone’s health, but that we accept as an inherent responsibility of our corporate citizenship the obligation to
make the public’s health our business’
Whether or not the top cigarette executives believed their
own statements that smoking was safe, at least some of their
scientists clearly thought otherwise. In 1953, a young chemist
at RI Reynolds’, Dr Claude Teague, conducted a comprehensive literature survey on smoking and cancer in which he
referenced 78 scientific papers on the topic of smoking and
cancer .3 ’ Based on this comprehensive literature review,
Teague concluded: "studies of clinical data tend to confirm the
relationship between heavy and prolonged tobacco smoking
and incidence of cancer of the lung. Extensive though inconclusive testing of tobacco substances on animals indicates the
1
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probable presence of carcinogenic agents in those
substances" Teague was employed at RJ for Reynolds’ for 35
years (1952-1987) and held various executive level positions at
the company including that of director of research and development.
In 1956, a chemist who later also became the director of
research at RJ Reynolds, Dr Alan Rodgman, commented on
the implications of his research studies that had set out to isolate and/or identify several polycyclic aromatic hydrocarbons
present in the cigarette smoke of Camel cigarettes." Rodgman
stated in 1956 that: "[s]ince it is now well established that
cigarette smoke does contain several polycycic aromatic
hydrocarbons and considering the potential and actual carcinogenic activity of a number of these compounds, a method of
either complete removal or almost complete removal of these
compounds from cigarette smoke is required."" In a 1959
memo Rodgman noted that: "there is a distinct possibility that
these substances [polycylic hydrocarbons] would have a carcinogenic effect on the human respiratory system:’ 57 Scientists
at RJ Reynolds were not the only ones acknowledging the
probable association between smoking and cancer. A 1958
report authored by a British American Tobacco scientist who
visited with leading industry and non-industry scientists in
the USA and Canada, noted that: "with one exception the
individuals whom we met believe that smoking causes lung
cancer."" A 1961 Liggett and Myers memorandum stated that
there are "biologically active materials present in cigarette
tobacco. These are: a) cancer causing; b) cancer promoting;
and c) poisonous."" By 1978, a scientist at Lorillard acknowledged that: "[t]he [smoking] habit can never be safe."
However, while internally acknowledging the mounting
evidence showing a link between smoking and disease,
cigarette manufacturers continued to deny the validity of the
health charges against smoking externally. In 1957 speech to
members of the Burley Auction Association, Philip Morris
executive, George Weissman declared: "there is not one shred
of conclusive evidence to support the link between cigarette
smoking and lung cancer: ’ In the 1959 annual report from
Lorillard Tobacco, company chairman Lewis Gruber commented on new evidence pertaining to health in relation to
tobacco by assuring stockholders that: "1 believe in the innocence of our products as well as their future." A 1963 letter to
an elementary school teacher from RJ Reynolds Tobacco Company assured the teacher that: "medical science has been
unable to establish that smoking has a direct causal link with
any human disease.""
Even after the Surgeon General issued his report on smoking
and health in 1964, cigarette companies continued to cast doubt
on the link between smoking and cancer. A 1968 Tobacco Institute publication entitled "The Cigarette Controversy" stated "no
scientific proof, then, has been found to convict smoking as a
hazard to health."" A 1969 advertisement published in the New
York Times by the American Tobacco Company proclaimed:
[w]e believe the anticigarette theory is a bum rap: 4
In 1971, the chairman of Philip Morris, Joseph Cullman,
appeared on the TV news show, Face the Nation, and declared:
"we do not believe that cigarettes are hazardous; we don’t
accept that."’ In 1972 interview with the Wall Street Journal,
Philip Morris vice president James Bowling repeated the company’s promise to consumers two decades earlier that "if our
product is harmful, we’ll stop making it:‘ Bowling repeated
the company’s position on smoking and health in a 1976
interview when he noted: "from our standpoint, if anyone ever
identified any ingredient in tobacco smoke as being hazardous
to human health or being something that shouldn’t be there,
we could eliminate it. But no one ever has." 7 In a 1976 letter
sent to an individual who had written a letter to the RJ Reynolds Tobacco Company after his father had been diagnosed
with lung cancer, the company responded that: "this Company
does not regard itself as being in any way responsible. We
firmly believe that cigarettes have been unfairly blamed as a
’6
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cause of human disease."’ In a 1978 magazine interview William Dwyer, vice president of the Tobacco Institute, stated: "we
take the view that the best science can say is that cigarette
smoking may be hazardous. And then it may not be!"’ A 1978
Philip Morris publication entitled "Facts About the Smoking
Controversy" stated: "scientists have not determined what
causes cancer . . .cigarettes have never been proven unsafe: ’2
Throughout the 1980s and 1990s the cigarette industry held
fast to the view that scientists had not proven conclusively
that smoke or any of the thousands of its constituents as
found in cigarette smoke causes human disease. A 1990 letter
sent by RJ Reynolds to the principal of an elementary school
in upstate New York declared: "[d]espitc all the research going
on, the simple and unfortunate fact is that scientists do not
know the cause or causes of the chronic diseases reported to
be associated with smoking. ’ The letter encouraged the
school principal to share this information with his fifth grade
students. In the 1994 Congressional hearing before the
Subcommittee on Health and the Environment, industry
executives again expressed their belief that smoking had not
been proven to be a cause of cancer. 22 As recently as 1998, a
senior research scientist at RJ Reynolds testified that: "[I]t’s
not scientifically established that smoking by itself causes
disease."’ In 1998, Philip Morris chairman Geoffrey Bible
responded to the question "has anyone died from smoking
cigarettes?" in the following manner: "I don’t know if anyone
dies from smoking tobacco, I just don’t know:’ 2
’

"2

’

Promise 2: "We are pledging aid and assistance to the
research effort into all phases of tobacco use and
health"

The 1954 "Frank Statement" advertisement promised the public that the tobacco industry would support research into all
phases of tobacco use and health. 7 ’Ibwards this end, the
tobacco industry announced the establishment of the ’lbbacco
Industry Research Committee (TIRC), which later became
known as the Council for ’Ibbacco Research (CTR). The stated
goal of the TIRC was "to investigate and make known to the
public facts about tobacco use in relation to human wellbeing. "" According to a 1957 TIRC press release: "[o]ur sole
purpose is to encourage and support qualified research
scientists in their efforts to learn more about these complex
problems [cancer and heart disease] ," 68 However, many TIRC
and CTR funded research projects were only remotely related to
smoking and health, as acknowledged in a 1960 court case (the
Lartique trial) by the first scientific advisory board (SAB) chair man of TIRC, Dr Clarence Cook Little." Little "testified that TIRC
had conducted no studies of tobacco smoke because it had never
been proven to be carcinogenic. He viewed such a study a waste
of time. Similarly, Little refused to conduct animal experimentation because he believed that it was only relevant to animals,
not human beings. Finally, TIRC did not sponsor epidemiological studies. "TM Evidence that CTR funded research projects had
little to do with smoking and health was further confirmed in a
1989 survey of CTR funded scientists, which asked grantees if
their research had anything to do with understanding the relationship between smoking and health. Only one of six scientists
responded affirmatively to this question. 65
While the tobacco industry touted the SAB "independence"
to determine what research was deemed worthy of supporting, the SAB was selected by the tobacco companies. It is
noteworthy that no person known to favour the cigarette/
disease hypothesis was selected to serve on the original
SAB. 6’ The independence of the TIRC/CTR can also be
questioned by the amount of money disbursed either directly
to the chair of the SAB and to SAB members themselves or to
the institutions with which they were affiliated," Two board
members, Dr Richard Bing and Dr Hans Meier, received grants
from the TIRC/CTR each of the years they served on the
SAB. 6’ The independence of the TIRC/CTR was even questioned by the president of American Tobacco Company (RK
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Heiman) who in 1977 wrote: "Another side result of our new
direction is that we seem to be combining in one person, a
Scientific Director and a quasi-grantee, a combination which
is hardly compatible with the administration of an objective
and independent grant program:"’
Internal industry documents also reveal that industry scientists questioned the scientific value of research produced by the
TIRC/CTR. For example, the director of research for Philip Morris said in 1970 that: "[I]t has been stated that CTR isa program
to find out the truth about smoking and health. What is truth to
one is false to another. CTR and the Industry have publicly and
frequently denied what others find as truth. Let’s face it. We are
interested in evidence which we believe denies the allegation
that cigarette smoking causes disease’6’ Notes from a 1978
meeting of the officials of the major tobacco companies to discuss the future role of the CTR reveals that CTR was considered
valuable primarily for public relations purposes. 67
Despite the fact that much of the research supported by the
tobacco industry had little to do with understanding the
health effects of smoking, cigarette companies publicised their
support of scientific research as a way to reassure the public
that an answer to the question of whether smoking caused
disease would be forthcoming. For example, a 1958 press
release from the Tobacco Institute declared that: "[tihe industry itself is contributing millions through unbiased scientific
research facilities to find the truth." In a 1957 magazine article authored by Clarence Little, director of the TIRC, he wrote
that: "[t]he industry intends to support research until these
charges can be proved or disproved by direct experimental
evidence. " 69 A 1962 press release from the Tobacco Institute
reassured the public that: "[w]e in the tobacco industry
recognize a special responsibility to help science determine the
facts .1171 In a 1966 speech by Philip Morris president Joseph
Cullman to members of the South Carolina Tobacco Warehouse Association, he stated: "We feel a deep sense of responsibility to our cigarette smokers . . .We intend to leave no
research question unanswered in our quest for the truth. 1171 In
a 1976 letter from RI Reynolds to the family member of a lung
cancer patient, Reynolds noted: "[y]ou may be interested in
knowing that we and others in our industry have for many
years supported scientific research to learn the true facts
about smoking and health.’ "8 In 1985, RI Reynolds took out
advertisements in major newspapers and magazines which
stated: "We believe in science. That is why we continue to provide funding for independent research into smoking and
health . . . Science is science. Proof is proof. That is why the
controversy over smoking and health remains an open one:"
A 1990 letter from the RI Reynolds Tobacco Company to an
elementary school principal stated that: "the tobacco industry
in a sincere attempt to determine what harmful effects, if any,
smoking might have on human health, established the Council for Tobacco Research - USA.""
During its four decade history the TIRC/CTR never acknowledged that smoking had been proven to be a cause of cancer or
other serious diseases in smokers, even though the vast majority of CTR funded scientists themselves believed that cigarette
smoking was responsible for a wide range of serious, and often,
fatal diseases. 65 It appears that the cigarette companies were
unwilling to accept the opinions of the scientists it had deemed
worthy to support. More striking is the fact that during the
same period when cigarette companies expended billions of
dollars to design and market cigarette brands that ostensibly
lowered a smoker’s exposure to the harmful constituents in
tobacco smoke, research on the health benefits of these
redesigned products was virtually nonexistent.29 73
Promise 3: "We always have and always will cooperate
closely with those whose task it is to safeguard the
public health"

The 1954 "Frank Statement" advertisement told the public
that the tobacco industry "will cooperate closely with those
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whose task it is to safeguard the public health:’ 7 38 However,
rather than cooperate, there is abundant evidence that the
tobacco industry went to great lengths to undermine tobacco
control efforts of the public health community. The former
director of the US Food and Drug Administration (FDA), Dr
David Kessler, has recently described the efforts of the industry to avoid regulation by the FDA. 74 Other recent publications
have also documented how Philip Morris, RI Reynolds, and
Brown & Williamson attempted to thwart public health efforts
to curb tobacco use. 7577 Additionally, it is clear that the tobacco
industry has endeavoured to influence or undermine specific
tobacco control efforts and credibility of public health
officials." 79 A 1972 Tobacco Institute memorandum from vice
president Fred Panzer to Tobacco Institute president Horace
Kornegay describes the industry’s strategy "for nearly twenty
years" consisted of "creating doubt about the health charge
without actually denying it"; "advocating the public’s right to
smoke, without actually urging them to take up the practice";
and "encouraging objective scientific research as the only way
to resolve the question of the health hazard." 6 The document
describes that although this strategy had been effective in litigation and "on the political front" it was rapidly becoming a
public relations failure. Panzer stressed: "the public ...must
perceive, understand, and believe in evidence to sustain their
opinions that smoking may not be the causal factor in lung
cancer. As things stand, we supply them with too little in the
way of ready made credible alternatives."" He then points out
"two such credible alternatives exist": the "constitutional
hypothesis" that smokers differ in substantive ways from
non-smokers; and the "multifactoral hypothesis" that "as science advances, more and more factors come under suspicion
as contributing to the illnesses for which smoking is
blamed ..’’ Panzer goes on to outline a plan to disseminate
such information in a believable manner to the public. Other
documents indicate that such research was supported by the
tobacco industry. 8’
The 1954 "Frank Statement" advertisement also told the
public that the tobacco industry had "an interest in people’s
health as a basic responsibility, paramount to every other congoal of supporting research
sideration in our business."’ 38 The
on smoking and health was, the companies claimed, to find
out if their products posed a health hazard and then to share
this information with consumers. In 1955, the director of the
TIRC, Dr Clarence Cook, did a TV an interview with Edward R
Murrow in which he was asked the following question: "Suppose the tremendous amount of research going on were to
reveal that there is a cancer-causing agent in cigarettes, what
then?" Little replied: "[lit would be made public immediately
and just as broadly as we could make it, and then efforts
would be taken to attempt to remove that substance or
substances!"82 A 1968 press release from Philip Morris
declared: "[w]e would like the public to be fully informed."’ A
1970 advertisement from the Tobacco Institute said: " [t]he
Tobacco Institute believes the American public is entitled to
complete, authenticated information about cigarette smoking
and health.’""
Despite the promise made to disclose information about
smoking and health issues to the public, internal industry
documents reveal that cigarette companies failed to keep this
promise. A 1953 document from the files of the public
relations firm of Hill and Knowlton which helped create the
TIRC, suggests that the purpose of the "Frank Statement"
advertisement was to assure smokers that it was safe to smoke
rather than to share what was known about the health
dangers of smoking: "There is only one problemconfidence,
and how to establish it; public assurance, and how to create
it . . And, most important, how to free millions of Americans
from the guilty fear that is going to arise deep in their biological depthsregardless of any pooh-poohing logicevery time
they light a cigarette’28 A 1962 internal report on the "smoking and health problem", written by RI Reynolds scientist Dr
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Alan Rodgman, reveals that: "Members of this [Reynolds]
Research Department have studied in detail cigarette smoke
composition. Some of the findings have been published. However, much data remain unpublished because they are
concerned with carcinogenic or co-carcinogenic compounds or
patentable material.""
Given the cigarette industry’s promise to investigate the
smoking and health question, one would expect to find
numerous references to scientific papers authored by industry
scientists in the medical and public literature. However, this
turns out not to be the case. We performed an author query
using the Center for Disease Control’s Smoking and Health
database using the names of 29 tobacco company executives,
senior industry scientists, and scientific leaders affiliated with
the TIRC/CTR mentioned in the documents reviewed for this
study (see footnote for the names of individuals included in
this analysis). The Smoking and Health database contains
over 63 120 citations to scientific papers published on the
smoking and health question.’3 This analysis yielded fewer
than 100 citations to papers authored by these individuals.
Many of the citations for papers authored by these individuals
appeared in non-peer reviewed journals or are from conference proceedings. Few of the citation from papers authored by
industry executives/scientists relate to active smoking and
health concerns and most of the papers that do are based upon
studies with animals not humans.
It seems clear that if cigarette company scientists were seriously working on finding answers to the questions of smoking
and health, they were not sharing their results with the
broader scientific community. The promise to disclose
evidence about the health risks of smoking is also not reflected
in cigarette advertising and promotions used to sell cigarettes.
While federal legislation began requiring cigarette companies
to place a mandated warning on cigarette packs in 1965, cigarette companies themselves never used their advertisements

Author queries were performed on the following tobacco industry
scientists and spokespeople: Phillip Morris: IS Osden, H Wakeman, FE
Resnik, A Bavley, G Weissman, H Cullman, J Morgan; It! Reynolds: A
Rodgman, K Hoover, C league, FG Colby, M Senkus, DE Townsend;
Lorillard. AW Spears, RD Carpenter, DM Conning, CRE Coggins (also
worked for RJ Reynolds); Brown and Williamson/BAT: RB Griffith, CD
Ellis, J Wigand; American Tobacco: PM Hahn, HSN Green, RK Heimann;
Ligget and Myers: JD Mold; TIRC/CTR: CC Little, JF Glenn, GH Sato, SC
Sommers, HC McAllister.
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to inform consumers about what they knew about the serious
health risks related to smoking, the presence of cancer causing
agents in cigarette smoke, and the problem of compensatory
smoking. On the contrary, cigarette brand marketing during
the past half century was designed primarily to reassure
smokers that they could get good taste by smoking a low tar,
filtered cigarette.
Consumer beliefs about the health risks of smoking

In litigation, cigarette companies have argued that they are
not responsible for any health problems that might arise from
smoking because smokers have always been aware of the
health risks involved with smoking cigarettes." Even if smokers have known of the health risks of smoking, which it is not
the case, the fact remains that many smokers optimistically
assume that their personal risk of illness is no greater than
average. 4’ This belief is due in part to the misperception that
many smokers have that they will be able to stop smoking
before health problems occur." ’ This optimistic perception of
one’s ability to stop smoking ignores evidence showing that
the majority of smokers are dependent on nicotine, which
inhibits their ability to stop smoking easily.""
While population surveys do show that smokers today generally recognise some health risks from smoking, this has not
always been the case. Beliefs about smoking as a cause of lung
cancer have changed over time. According to the Gallup
Organization, in January 1954,41% of people answered, "yes"
to the question "Do you think cigarette smoking is one of the
causes of lung cancer, or nol2" 4’ In September 1999, 92% of
people answered "yes" to this same question." Polling data
collected by cigarette companies reveal that the companies
themselves recognised that smokers were misinformed about
the health risks of smoking. For example, a 1959 Elmo Roper
and Associates poll conducted for Philip Morris found that
while many smokers perceived cigarettes as "bad for you",
there was "surprising little concern about the health aspects
of cigarettes." 42 According to the poll, concern about health
"seems directed at the avoidance of throat irritation and the
consequent search for mildness which seems to be a major
asset of fllters’42 A 1970 study sponsored by RJ Reynolds to
determine consumer attitudes toward the idea of a "substitute" product for cigarettes reported that 68% of smokers
answered either "true" or "don’t know" to the statement:
"Cigarette smoking in moderation is safe’1 4
In 1977, Dr Martin Fishbein reported to the Federal Trade
Commission that "almost 50% of all current smokers had not
’
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fully accepted the proposition that smoking cigarettes is dangerous to health" and that "the American public is presently
uninformed [about smoking] by almost any definition of
informed ’9 Evidence from recent surveys of smokers’ knowledge and beliefs, as summarised in table 1, suggests that
9"
smokers continue to be misinformed about smoking.49
Cohen reported results of a national probability telephone
survey, in which he found that few smokers knew the tar levels of their own cigarettes and most did not know how to
interpret the tar ratings. Filter vents are key to reducing the
standard tar and nicotine yields of cigarettes. All Ultra Light
(1-5 mgtar) and Light brands (6-15 mgtar) of cigarettes
have ventilated filter tips. Vent blocking during smoking will
increase the amount of tar the smoker will be exposed to.
Thus, it is important for smokers to be aware of the filter vents
in their cigarettes so they are not blocked during smoking.
Kozlowski and colleagues found that few Massachusetts cigarette smokers were aware of the filter vents in their
cigarettes. 44 Hastrup and colleagues recently reported the
results of a convenience survey of 52 current and 24 former
smokers, which found that 58% incorrectly believed that the
addition of a filter would make the cigarette safer. 5 Cummings
found a similar result from a nationwide sample of 1046
smokers who were asked whether the addition of filters or the
reduction of tar levels in cigarettes has made smoking safer. 5 ’
Finally, Ayanian and Cleary reported the results of a 1995
nationwide survey, which found that 30-40% of smokers
failed to acknowledge their higher average risk of heart
disease and cancer caused by smoking. 47 Previous reviews of
industry documents related to the marketing of low tar cigarettes have demonstrated an awareness on the part of the
cigarette companies that smokers did not appreciate that
switching to a low tar cigarettes was no safer than smoking a
regular cigarette because of compensatory smoking (that is,
puffing harder, smoking more of each cigarette, smoking more
cigarettes per day).’ 9
DISCUSSION

The cigarette companies that signed the 1954 "Frank
Statement" did not fulfill the promises made to the public in
that advertisement. Cigarette smoking is clearly injurious to
health, a fact that cigarette companies have only very recently
begun to acknowledge to the public.’ However, the question
remains as to when the cigarette companies could have known
that their products posed a serious risk to their consumers.
The tobacco documents show that the cigarette companies
were carefully monitoring the scientific literature on smoking
and health before 1950, and that at least some of their scientists recognised that cigarette smoking was unsafe by the mid
1950s. The conclusion reached by Reynolds’ scientist Claude
Teague in 1953, that long term heavy smoking was a health
risk, is reflected in the writings of other industry scientists
during the later part of the 1950s and subsequently. For
example, a decade following Teague’s 1953 report, RJ Reynolds
scientist Dr Alan Rodgman characterised the amount of
evidence accumulated to indict cigarette smoking as a health
risk as "overwhelming" while the evidence challenging such
an indictment was "scant" .53
The failure of cigarette manufacturers to honour the promises made in the "Frank Statement" has contributed to a public that even today remains misinformed about the tobacco
products that they consume.465’ ’ Notwithstanding the
cigarette companies’ demonstrated expertise in advertising
and marketing, and the extraordinary financial resources at
their disposal, the companies have not even been successful in
communicating to consumers their newfound belief that cigarette smoking is hazardous. Nearly 60% of smokers in a recent
(2001) nationwide poll agreed with the statement: "[c]igarette companies still do not believe that smoking can cause
cancer"." Misperceptions about the relative health risks of

cigarettes, smokeless tobacco products, and nicotine medications may prevent smokers from switching from cigarettes to
less dangerous forms of nicotine delivery" Cigarette companies should be held accountable for making sure that persons
using their products are adequately informed about the health
risks involved.
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ABSTRACT
Background In 2006, a U S Federal Court ruled that the major domestic cigarette
manufacturers were guilty of conspiring to deny, distort, and minimize the hazards of cigarette
smoking to the public and ordered corrective statements to correct these deceptions.
Purpose: This study evaluates the effectiveness of different version of corrective statements that
were proposed to the Court.
Methods: 239 adult smokers (18-65 years) were randomized to view one of five different
versions of corrective statements on five topics (health risks, addiction, low tar cigarettes,
product manipulation, and secondhand smoke), change in knowledge and beliefs were measured
before and after viewing the statements, as well as one week later. Three of the versions were
text-based statements recommended by different parties in the case (Philip Morris, DOJ,
Interveners), while two others were developed for this study and utilized pictorial images
(emotive and neutral). Data collection and analysis were conducted in Buffalo, New York from
2008-2009.
Results: Regardless of which corrective statement was seen, exposure resulted in a consistent
pattern of increased level of knowledge and corrected misperceptions about smoking, although
the effects were not large and diminished back toward baseline levels within a week The DOJ,
Interveners, and RPCI Testimonial (emotive) statements elicited a stronger affective response
and were rated by respondents as more persuasive (p-value<0 05) The RPCI Testimonial
statement was better recalled and drew the respondents’ attention in the shortest amount of time.
Conclusions: Each of the proposed corrective statements tested helped correct false beliefs
about smoking, but sustained impact will likely require repeated exposures to the message

3

1 INTRODUCTION
2 In 1994, chief executives of the major U.S. tobacco companies testified before Congress that the
3

evidence linking cigarette smoking to diseases such as cancer and heart disease was

4

inconclusive, that cigarettes were not addictive, and that they did not market to children. 14

5

However, shortly thereafter internal documents came to light that these claims were not

6

truthful. 1-3, 5-10 The documents, including those subsequently released as part of the 1998 Master

7 Settlement Agreement, revealed that the tobacco companies participated in an elaborate
8

conspiracy to confuse the public about smoking and health

.3, 11, 12

9
10 In 1999, the US Department of Justice (DOJ) filed a lawsuit against the tobacco industry for
11 violating the Racketeer Influenced and Corrupt Organizations (RICO) Act The DOJ alleged that
12 virtually all of the major domestic cigarette manufacturers had conspired to deceive the
13 American public about the health risks of smoking in violation of the Federal RICO Act. In
14 August 2006, U.S. District Judge Gladys Kessler ruled in favor of the DOJ, concluding that
15

" ...the tobacco companies conspired to violate the substantive provisions of RICO and in

16 fact violated those substantive provisions" In her ruling, Judge Kessler observed that the
17 practices of the tobacco companies had not changed materially. A significant finding of the
18 court was that the tobacco companies were likely to continue racketeering if steps were not taken
19 to change their conduct and to reverse the public’s misconceptions about smoking and health.
20
21 Judge Kessler ordered the Defendants to publish corrective statements in newspapers,
22

advertisements, television, on or inside cigarette packaging, in retail displays, and on their

23

corporate websites, to address and correct misperceptions on five topics: 1) adverse health effects

24

caused by smoking, 2) adverse health effects caused by exposure to secondhand smoke, 3)

25

manipulation of the physical and chemical design features of cigarettes, 4) addiction, and 5)

26

fallaciousness of "light" and "low tar" cigarette marketing. The court received suggested

27

messages from three different groups: 1) the DOJ (Plaintiffs), 2) cigarette manufacturers

28

(Defendants), and a 3) a consortium of public health agencies (Interveners: Tobacco-Free Kids

29

Action Fund, American Cancer Society, American Heart Association, American Lung

30

Association, Americans for Nonsmokers’ Rights, and the National African American Tobacco

31

Prevention Network) As of this writing, implementation of the remedies is delayed pending an

32

appeal of the proposed remedies. 13

33
34

The use of corrective statement advertising is a common remedy proposed in litigation where the

35

defendant’s actions are alleged to have caused consumers to make decisions based on false or

36

misleading information. 14 Corrective statements have been ordered by the Federal Trade

37

Commission when single, specific advertising campaigns have contained misleading information

38

about various products. 14 Several studies have evaluated past corrective statement campaigns,

39

generally finding that such statements can indeed have a corrective effect on consumer’s

40

knowledge and beliefs. 15-20 However, unlike previous corrective statement campaigns, the

41

tobacco industry corrective statements have the challenge of attempting to correct decades of

42

industry misrepresentations on a variety of smoking and health issues. The findings from the

43

health communications literature suggests that the effectiveness of the tobacco industry

44

corrective statements can be enhanced by utilizing statements and advertising formats that elicit

45

an emotional response from the target audience

21-24

5
Eno
47 This exploratory study had three objectives: 1) to document misperceptions that smokers hold
48

about cigarette smoking; 2) to evaluate if the corrective statements ordered by the court can

49 change false beliefs about smoking; and 3) to compare the relative effectiveness of different
50

proposed corrective statement ads (i.e., both content and style). Based on previous studies

51 evaluating methods of effectively communicating information to smokers through health
52

warning labels and educational materials 2431 it was hypothesized that the use of pictorial images

53

depicting the negative consequences of smoking would be rated as most effective both in terms

,

54 of correcting misperceptions and also recall of the information communicated.
55
56

METHODS

57

The study compared five different versions of corrective statements, two proposed by different

58 parties to the DOJ case (Philip Morris and DOJ), one proposed by an independent group of
59

public health experts (Interveners), and two other versions proposed by the study investigators,

60 using pictorial images (emotive and neutral). Of the two pictorial ads, one featured a
61

testimonial-style message designed to elicit a negative affective response, while the other

62 featured an image of a physician, designed to elicit a more neutral affective response The
63 images were pre-tested prior to the main study to ensure that they differed on affective response
64 as measured by the Self-Assessment Manikin 32 Supplemental materials published at
65

http://wwwjoumals.elsevierhealth.com/periodicals/amepre/home provide the actual text

66 submitted to the court for each of the five mandated topics to be addressed by the corrective
67

statements (health risks, addiction, low tar cigarettes, product manipulation, and secondhand

68

smoke), and Figure 1 illustrates the five statements developed to address the topic of low tar

69

cigarettes.

70

(Insert Figure 1 here)

71

Study participants included 239 adult smokers (18-65 years) who were randomized to one of five

72

different versions of corrective statements (Philip Morris USA, DOJ, Interveners, Roswell Park

73

Cancer Institute (RPCI) Testimonial, RPCI Neutral) and asked to rate them on various

74

dimensions. A sub-sample of 47 participants was recruited to an eye-tracking study of the

75

different corrective statement ads. The study was conducted in Buffalo, New York in 2008; data

76

were analyzed from 2008-2009. This study was approved by the Roswell Park Cancer Institute

77

Institutional Review Board to safeguard the rights of all participants

78
79

Recruitment of Participants

80

Between June and October 2008, participants were recruited for this study through ads placed in

81

local newspapers, fliers on public bulletin boards, and phone calls to smokers who previously

82

consented to be re-contacted for future studies. Eligible participants had to be between 18 and

83

65 years of age, report having smoked at least 100 cigarettes in their lifetime, and currently

84

report smoking every day. In addition, participants had to be English literate and could not wear

85

colored contacts, hard contact lenses, or trifocals (requirement for eye-tracking method).

86
87

Study Protocol

88

Randomization for this study was conducted in two steps

89

statements (Philip Morris USA, DOJ, Interveners, RPCI Testimonial, RPCI Neutral) were

90

distributed across the study period, each assigned to a day of the week using balanced Latin-

First, the five versions of the

7
91

squares. Second, participants were enrolled as they called, based on availability. Since each

92 version was distributed in a balanced manner over the study period, and participants were
93

randomly assigned to their group session, it is reasonable to assume that participants were

94 equally likely to view a given version of the statements. Of the 239 participants enrolled in the
95

study, 192 viewed the corrective statements in groups of four to twelve participants, while the

96 remaining 47 participants viewed the statements individually using the eye-tracking equipment.
97 As shown in Figure 1, the ads were designed to look like a full-page advertisement in a
98 newspaper. In the group session, participants were actually given a newspaper section with the
99 corrective statement ads pasted into the newspaper.
100
101

Upon arrival at the group sessions, conducted at the Roswell Park Cancer Institute, written

102 consent was obtained and participants completed a pre-session survey assessing demographics,
103

smoking characteristics, beliefs about the five targeted topics, and beliefs about tobacco industry

104 practices and regulation. Next, participants viewed each of the five statements in their assigned
105

version for 15 seconds. After each statement, participants rated affective response and opinions

106

about the persuasiveness, novelty, and resistance to the statement After viewing all five

107 statements, the participants completed a post-session survey and received a $20 gift card as
108 compensation.
109
110 Approximately one week after the study session, participants were contacted by telephone to
ill

complete a ten-minute survey assessing ad recall and knowledge and beliefs about cigarettes and

112 the health risks of smoking Those who completed the one week follow-up telephone interview
113 (n=198, response rate=83%) received a $10 check as compensation

114
115 Outcome Measures
116

Figure 2 provides a conceptual model illustrating how the various corrective statements were

117

anticipated to relate to both proximal and distal outcomes measures. Overall, the relative impact

118

of the different statements on distal measures of effect such as changes in knowledge and beliefs

119

were expected to be mediated through more proximal measured indicators of how ads were rated

120

in terms of persuasiveness, novelty, and resistance to the message, as well as evoking different

121

emotional reactions (as measured by valence and arousal). It was hypothesized that differences

122

in novelty, persuasiveness, resistance, valence, and arousal would show relationships with

123

changes in knowledge and beliefs as a result of the intervention Finally, this study sought to

124

examine whether more emotionally engaging ads would show better recall with time, leading to

125

more sustained change in knowledge or beliefs. Eye tracking data was also used to examine how

126

different messages might bring about different affective responses.

127

(Insert Figure 2 here)

128

Table 1 enumerates the measures used in this study and provides reliability assessments for the

129

items underlying these constructs

130

(Insert Table 1 here)

131

Proximal outcomes - reactions to advertisement

132

Measures used to evaluate respondents’ ratings of the persuasiveness, novelty, and resistance to

133

each of the five the corrective statement ads were adapted from previous communications

134

evaluations conducted by Wakefield et al. 33 Ad response was also evaluated by measuring

135

affective response using the valence and arousal dimensions of the Self-Assessment Manikin

136

Distal outcomes - content-specific knowledge and beliefs

32

137

Knowledge and beliefs were assessed before viewing the statements, immediately after, and one

138

week later, and addressed the health risks of smoking, nicotine addiction, low tar cigarettes,

139

product manipulation, secondhand smoke health risks, and tobacco industry beliefs.

140

Ad recall

141

Unaided and aided recall was assessed at the beginning of the one week follow-up telephone

142

interview. For unaided recall, participants were asked what they remembered from the

143

advertisements, with responses coded by two independent raters (kappa = 0.86) into three

144

categories: did not recall anything, provided a general statement about the dangers of smoking,

145

or recalled a specific item from a corrective statement. Aided recall was assessed after the

146

unaided recall question by asking respondents about specific topics covered in the statements

147

Eye-tracking sub-study

148

This study used eye-tracking technology to capture real-time dimensions of the viewer’s

149

experience such as pupil diameter and gaze patterns, which can be used as markers for emotional

150

arousal3437 and attention .38-41 Eye-tracking data was collected using an ASL Eyetracker 6000

151

system with an H6 headset (Applied Science Laboratories, Bedford, MA, USA). Participants in

152

the eye-tracking study viewed the corrective statements on a computer screen as high-resolution

153

images of the corrective statements embedded in real newspapers. All other procedures were

154

identical to the group sessions. Pupil diameter (in mm) was measured by the eye tracking

155

equipment 60 times per second as the participants viewed the corrective statements Time to first

156

fixation was measured as latency before a participant noticed the first corrective statement This

157

measure was analyzed as a proxy for the statement’s ability to draw the attention of the viewer

158

relative to other elements of the page image

159

10
160

Data Analysis

161

Data analyses were performed using SPSS Version 14.0. Descriptive analyses are based on

162

percentages and means. Differences between statement versions were tested using chi-square

163

test statistic or analysis of variance, depending whether the outcome variable was categorical or

164

continuous. The study sample was split equally between males and females, with 49% self-

165

reported as White, non-Hispanic and 43% as Black, non-Hispanic. The mean age of the sample

166

was 42 years and 37% had less than a high school education. Eighty-one percent smoked at least

167

a pack of cigarettes per day, more than half (58%) tried to quit in the last year, and 63% were

168

thinking of quitting within the next 6 months. In addition, comparisons of participants in group

169

versus eye tracking settings were compared by t-tests and shown not to differ significantly at

170

baseline, post-session, or follow-up. Therefore, the results presented pool group and eye

171

tracking responses.

172
173

This analysis employed a factorial design with two factors: 1) time of assessment, which

174

included three categories: baseline, immediate post-session, and one week follow-up (measured

175

within subjects), and 2) corrective advertisement, which included five categories: DOJ,

176

PMUSA, Interveners, RPCI Testimonial, RPCI Neutral (measured between subjects) The

177

overall effect of message across time (main effect of version), the overall effect of change with

178

time across versions (main effect of session), and the relative rates of change between versions

179

across sessions (interaction between version and session) were tested using repeated measures

180

ANOVA. The Greenhouse-Geisser correction was applied to the p-values reported from the

181

repeated measures analysis Also, due of the large number of outcome measures assessed and

11
182

the exploratory nature of the study, the Sidak test was applied to adjust for experiment-wise error

183

from multiple statistical testing. 42

184
185

RESULTS

186

Baseline levels of Knowledge and Beliefs

187

As a whole, the study sample showed important deficits in knowledge and beliefs about

188

smoking For example, nearly half of the study population (48%) either agreed or strongly

189

agreed with the statement "nicotine is only a minor factor in whether a person can stop

190

smoking" Nearly a third of the study population (29%) reported that their chances of getting

191

sick were the same as other, non-smoking adults and nearly two thirds (63%) did not know that

192

secondhand smoke exposure can cause heart attacks. Thirty-nine percent did not know that the

193

amount of nicotine a smoker inhales depends on how they smoke, and 35% believed that filters

194

reduce the harmful effects of cigarettes About half (45%) of the participants disagreed with the

195

statement "one low tar cigarette delivers as much tar as one full flavor cigarette", and 61%

196

believed that the word "light" on a cigarette package means that the smoker gets less tar. No

197

significant differences were observed between the groups assigned to the different versions of

198

the corrective statement ads on demographic or baseline measures of beliefs, however,

199

significant differences were found between the corrective statement versions on baseline levels

200

of knowledge (Knowledge of Health Risks from Smoking: F=2.53, p-value=0.04; Knowledge of

201

Health Risks from SHS F=4.17, p-value<0 01)

202
203

Ad ratings Persuasion, novelty and resistance

12
Table 2 displays results of ad ratings for the corrective statements addressing the health risks
from smoking and the health risks from secondhand smoke. Analysis of Variance tests detected
significant differences in persuasion, novelty, valence, and arousal ratings between the versions
for the corrective statement addressing health risks from smoking (p-value<0.05). Participants
exposed to the DOJ, RPCI Testimonial and Interveners ads reported a more negative and a more
highly arousing emotional response to the corrective statements compared to participants
exposed to either the Philip Morris or RPCI Neutral pictorial corrective statement ads.
(Insert Table 2 here)

Eye-tracking sub-study
Participants who saw the DOJ, intervener and RPCI Testimonial versions of the corrective
statements exhibited a consistently larger mean pupil diameter compared to participants exposed
to the Philip Morris and RPCI Neutral pictorial corrective statement ads after controlling for
differences in luminance. These findings are consistent with those for the ad ratings. Also, those
who saw the RPCI Testimonial statement consistently took less time to locate and look at the
corrective statement portion of the ad compared to participants who saw the other four corrective
statement ads. However, these differences did not always reach the level of statistical
significance at p<0.05.

Corrective Statements Effects on Knowledge and Beliefs
As shown in Figure 3, the analyses found a significant time effect for all belief outcome
measures In every case, an increase in scores was observed immediately after participants
viewed the corrective statements, followed by a slight decline one week later.

13
227

(Insert Figure 3 here)

228

There were no significant time (i.e., session) by ad version effect interactions detected for the

229

belief measures. In other words, participants responded to each of the five corrective statements

230 in a similar manner on all belief outcomes, with an increase in belief scores initially followed by
231

a return to baseline levels at one week follow-up.

232
233 Figure 4 shows the two significant time by corrective statement interactions that were detected.
234 Follow-up repeated measures analysis by version showed that the change in scores on the
235 Knowledge of Health Risks from Smoking index was significant for those exposed to the DOJ
236

(F=5.14,p-value=0.02), Philip Morris (F=6.84,p-value<0.01), and RPCI Testimonial ads

237

(F=6.30,p-value=0.0 1), but not the Intervener and RPCI Neutral corrective statements. Similar

238 follow-up testing for the Knowledge of Health Risks from Secondhand Smoke index showed
239

significant gains in knowledge for those exposed to the DOJ (F=24.75,p-value<0.01), Interveners

240

(F=4.90,p-value=0.01), and Philip Morris ads (F=12.29,p-value<0.01), but neither of the RPCI

241

versions

242

(Insert Figure 4 here)

243 Additional repeated measures analyses were conducted to evaluate the potential mediating effect
244

of the ad rating scores (persuasion, novelty, resistance, valence, and arousal) on the significant

245 version differences in mean knowledge score changes for the Health Risks from Smoking and
246 Health Risks from Secondhand Smoke indices. These analyses found that, independent of
247 differences captured by version, novelty was significantly related to change in the Knowledge of
248 Health Risks from Smoking (F=3 86,p-value=0 02) and Knowledge of Health Risks from

14
249 Secondhand Smoke (F=4.06,p-value=0.02) index scores, as manifested in significant time
250

novelty interactions.

251

252

Ad recall

253

After one week, there was a high level of unaided recall of the corrective statements across all

254 five versions. More than half of the participants (56%) who saw the RPCI Testimonial version

255

recalled a specific detail from the testimonial images in the statements. Participants who saw the

256

Interveners’ version were most likely to mention the deceptive practices of the Tobacco Industry

257

(50%). There was no difference in aided recall between the versions presented of the corrective

258

statements.

259
260

DISCUSSION

261

Consistent with previously published studies, 43-45 the findings from this study support the need

262 for corrective statements since the results found that smokers in this sample were misinformed
263

about several smoking and health issues, especially nicotine addiction and light/low tar

264

cigarettes.

265
266 This study also found that all of the corrective statements proposed to the court were effective in
267

correcting false beliefs about smoking and health. Exposure to the corrective statement ads

268 revealed a consistent pattern of increased level of knowledge and corrected misperceptions about
269 smoking, although the effects were not large and diminished back toward baseline levels within a
270 week The only significant differences between the corrective statement ads were found on the
271

two indices of knowledge of health effects outcomes (i.e., diseases caused by smoking and

15
272

diseases caused by secondhand smoke). The differences observed appear to relate to the actual

273

information contained in the corrective statement ads Both the DOJ and Philip Moms ads listed

274

specific health conditions caused by smoking and exposure to secondhand smoke, whereas the

275

Intervener and RPCI ads did not. However, the RPCI Testimonial ad did pictorially depict an

276

individual ill with a health condition caused by smoking. This finding does suggest that attention

277

should be paid to the ad content. The more consistent observation in this study was a time effect,

278

which suggests that repeated exposure to the corrective statements is likely to be a necessary

279

requisite to ensure that whatever ad is used for the corrective statement, it will need to be seen

280

more than once, as the effects will diminish quickly.

281
282

The tone and style of the corrective statement ad also influenced respondents’ ratings of the

283

persuasiveness of the message and affective response to the message. Participants who saw the

284

DOJ, Intervener, and RPCI Testimonial corrective statement advertisements reported the highest

285

levels of affective response, and rated their statements as most persuasive. The RPCI

286

Testimonial version was also recalled better one week later and, in the eye-tracking sub-study,

287

attracted the attention of its viewer in the shortest amount of time. These factors may be

288

important to consider given that the corrective statements, once published, will compete for a

289

person’s attention among other communications in the environment. In other words, the speed

290

with which a corrective statement attracts attention and the degree to which it is persuasive

291

should be important evaluation criteria.

292
293

Apart from the corrective statements remedies ordered in the Department of Justice lawsuit, this

294

study also supports the use of graphic health warnings in other contexts For example, the

16
295 Family Smoking Prevention and Tobacco Control Act of 2009 gives authority to the FDA to
296 regulate tobacco removes some federal law impediments that previously blocked state and local
297 regulation from warning consumers about the health risks of smoking. 46 Already, the New York
298

City Board of Health has acted on their new authority by requiring tobacco retailers to display

299 graphic tobacco health warnings at the point of purchase. 47 Although the Appeals Court vacated
300

the order in Judge Kessler’s decision that required displaying the corrective statements at point-

301

of-sale displays, 13 there is currently no legislation stopping other local and state governments

302 from implementing similar laws. In this context, as with the corrective statements, ensuring
303 consumers are informed about tobacco-related health effects through the use of health warnings
304 means competing for attention, often against a barrage of vivid imagery and in-store designs
305

meant to promote tobacco purchases and use. Given the importance of assuring repeated

306 exposure to the corrective statements, it would seem reasonable for local health authorities as
307 well as the FDA to consider including the corrective statement advertisements at the point of sale
308

and as an insert in all packs and cartons of cigarettes sold.

309
310 The findings from this study are subject to some limitations. First, this study examined a
311 convenience sample of smokers in one city with relatively comprehensive tobacco control
312 regulations. In order to ensure that the corrective statements serve the court’s intended purpose
313 of correcting the misrepresentations about smoking and health issues, it will be important for the
314 government to have a system in place to track exposure to the corrective statements and monitor
315 their effects on the public, especially smokers Second, this study compared the effectiveness of
316 the proposed statements as submitted to the court created layouts that would be conducive to
317 printing in a newspaper. However, these representations may not have been the most ideal in

17
318

phrasing or layout. For example, the statements in this study were presented to participants as

319

black text on a plain newspaper background. Also, the findings for printed corrective statements

320

may not necessarily generalize to statements in other formats such as radio, television, and point-

321

of-sale. Additional research is needed to identify the most effective formats to use in presenting

322

the corrective statement information to consumers. Finally, the corrective statements are

323

designed to address objective misinformation, and cannot address the considerable complexity

324

involving personalization of risks from smoking. 48,49

325
326

Overall, the results of the study suggest that corrective statements proposed in the Federal

327 Government’s lawsuit have potential to correct misperceptions about smoking and health, and
328

that evoking an emotional response can increase persuasiveness and recall of those statements.

329 Such findings can be useful as corrective statements move closer to implementation.

IN
330
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Figure 1: The five corrective statement ads used to address the topic of low tar
cigarettes.
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Figure 2: Conceptual model for the study
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Figure 3: Grand means for individual belief indices across all versions of the
corrective statements for each session
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Figure 4: Individual means for knowledge indices for each version of the corrective statements for each session
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Table 1: Scales and indices: items and reliability
Beliefs about health risks (Reliability = 0.63)

Tobacco industry regulation (Reliability = 0.73)
Tobacco companies should take responsibility
for the harm caused by smoking
Tobacco companies should pay for education
campaigns about the harms of smoking
Tobacco products should be more tightly
regulated by the government

Quitting smoking would greatly reduce a smokers
chances of dying early
Smoking kills more Americans every year than alcohol
and all illegal drugs combined
On average, the typical smoker loses between 8 and 10
years of life because of their smoking
Every cigarette smoked does the smoker damage

Persuasiveness scale (Reliability across
statements for each of 5 versions>0.90)

Smoking addiction (Reliability = 0.43)

The ad had a message that was important to me
personally
The ad made me want to stop smoking
The ad made me curious to know more
The ad is something I would talk to other people
about
The ad would be good for educating the public
about smoking
The ad was believable
The ad made me think more about why I smoke

Cigarette smoking is as addictive as cocaine
People could stop smoking easily if nicotine was not in
cigarettes
The more one smokes per day, the harder it will be for
them to stop smoking
The nicotine in cigarettes makes it hard for a person to
stop smoking
A person can become addicted to cigarettes within
weeks of starting to smoke

Acceptance of addiction (Reliability = 0.58)
Cigarette smoking is not a drug addiction
Nicotine in cigarettes is only a minor factor in whether a
person can stop smoking or not
All it takes to stop smoking is willpower

Novelty scale (Reliability across statements for
each of 5 versions>0.70)
There was nothing new in this ad that I hadn’t
already heard before coming here today
The ad told me something I had not heard before

Beliefs about additives (Reliability = 0.62)
Resistance scale (Reliability across statements for
each of 5 versions>0.74)

Cigarettes have been designed to make it harder for
smokers to stop smoking
Cigarettes have chemicals added to them to make it
easier for a smoker to inhale the smoke
The chemicals added to cigarettes make them more
harmful than they would be otherwise

The ad said some things that I find hard to
believe
The ad talked down to me

Knowledge of health risks caused by smoking
(True/False/Don’t know)

Beliefs about low tar cigarettes (Reliability = 0.42)

Lung Cancer, Osteoporosis, Emphysema,
Blindness, Parkinson’s Disease, Mouth Cancer,
Alzheimer’s, Wrinkling of Skin

Full flavor cigarettes are more harmful than low tar
cigarettes
One low tar cigarette delivers as much tar as one full
flavor cigarette

Beliefs about Tobacco industry deception (Reliability
0.84)

=

They tried to convince the public that cigarettes were not
addictive
They tried to convince the public that the health risks
from smoking were uncertain
They tried to convince the public that there was little or
no risk from secondhand smoke
They manufactured their cigarettes to make them more
addictive than they would be otherwise
They tried to convince to convince the public that low
tar cigarettes are less dangerous than full flavor
cigarettes

Knowledge of health risks caused by exposure to
secondhand smoke (True/False/Don’t know)
Lung Cancer, Heart attacks in adults, Asthma in
children, Colon cancer, Ear infections in
children, Sudden Infant Death Syndrome,
Blindness, Respiratory infections

*Response options provided ranged from 0-4 on
a five point Likert scale from strongly agree to

strongly disagree unless otherwise noted
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Table 2: Comparison of Ad rating responses between groups for Knowledge of Health Risks from Smoking and Knowledge of
Health Risks from Secondhand Smoke Indices

DOJ
RPCI
Testimonial
Philip Morris
USA
Interveners
RPCI Neutral

Corrective Statement: Health Risks from Smoking
Persuasion* Novelty* Resistance Arousal* Valence*
(0-3)
(0-3)
(0-3)
(0-4)
(0-4)
2.26
1.81
1.91
3.12
3.58

Corrective Statement: Health Risks from Secondhand
Smoke
Persuasion Novelty Resistance Arousal Valence
(0-3)
(0-3)
(0-3)
(0-4)
(0-4)
2.12
1.65
1.86
3.36
2.95

2.12

1.41

1.85

3.38

2.83

1.96

1.34

1.88

3.20

2.98

1.88
2.27
2.02

1.02
1.63
1.37

2.04
1.86
2.03

2.83
3.30
2.90

2.48
2.96
2.48

1.98
2.23
1.98

1.54
1.48
1.24

1.76
1.96
1.98

3.04
3.06
3.02

2.72
2.67
2.42

*Stati stically significant differences were detected between the five versions for the ad rating scale, Analysis of Variance, pvalue<0.05
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Abstract
Background: New legislation in the US prohibits tobacco companies from labelling cigarette
packs with terms such as ‘light,’ ‘mild,’ or ‘low’ after June 2010. However, experience from
countries that have removed these descriptors suggests different terms, colors, or numbers
communicating the same messages may replace them. The main purpose of this study was to
examine how cigarette pack colors are perceived by smokers to correspond to different
descriptive terms.
Methods: Newspaper advertisements and craigslist.org postings directed interested current
smokers to a survey website. Eligible participants were shown an array of six cigarette packages
(altered to remove all descriptive terms) and asked to link package images with their
corresponding descriptive terms. Participants were then asked to identify which pack in the array
they would choose if they were concerned with health, tar, nicotine, image, and taste.
Results: A total of 193 participants completed the survey from February-March 2008 (data were
analyzed from May 2008 through November 2009). Participants were more accurate in
matching descriptors to pack images for Marlboro brand cigarettes than for unfamiliar Peter
Jackson brand (sold in Australia). Smokers overwhelmingly chose the ‘whitest’ pack if they
were concerned about health, tar, and nicotine.
Conclusions: Smokers in the US associate brand descriptors with colors. Further, white
packaging appears to most influence perceptions of safety. Removal of descriptor terms but not
the associated colors will be insufficient in eliminating misperceptions about the risks from
smoking communicated to smokers through packaging.
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1

Introduction

2

Product packaging is an important tool for producers to communicate with consumers.1 Tobacco

3

manufacturers have effectively used cigarette pack design, colors, and descriptive terms to

4

communicate the impression of lower tar or milder smoke while preserving taste ‘satisfaction’.2-5

5

Smokers’ beliefs about a given product are likely to be shaped in part by the descriptors, colors,

6

and images portrayed on the pack and in related marketing materials. The Framework

7

Convention on Tobacco Control (Article 11) calls for a ban on misleading descriptors in an effort

8

to address consumer misperceptions about tobacco products.6 New regulations contained in the

9

Family Smoking Prevention and Tobacco Control Act of 2009 (FSPTCA) prohibit tobacco

10

companies from labelling cigarette packs with terms such as ‘light,’ ‘mild,’ or ‘low’ after June

11

2010.7 However, experience from countries that have removed these descriptors suggests that

12

cigarette marketers circumvent the intended goal of the regulation by using different terms,

13

colors, or numbers to communicate the same messages.8, 9 Recent research has shown that

14

consumers in the UK and Canada, which have removed ‘light’ and ‘mild’ descriptors, perceive

15

cigarettes in packs with lighter colors as less harmful and easier to quit compared to cigarettes in

16

packs with darker colors.10, 11 The main purpose of this study was to examine how different pack

17

colors are perceived by U.S. smokers to correspond to different descriptors. Participants were

18

shown a series of packs for a brand with which they are familiar as being heavily marketed and

19

sold in the U.S. (Marlboro, Philip Morris USA) as well as a brand with which they are unfamiliar

20

(Peter Jackson, Philip Morris International), sold in Australia. The purpose of selecting the

21

unfamiliar Peter Jackson brand was two-fold: first, participants were not expected to know, in

22

advance of completing the survey, which descriptor terms matched which pack. Therefore, this

23

study tested the participant’s ability to match the descriptor terms with packs and colors that are

4
24

completely foreign to them. Second, this study hypothesized that participants would be more

25

likely to correctly match descriptors for a brand of cigarettes with which they are familiar, given

26

the marketing they are exposed to with relation to that brand and the conditioning that occurs

27

among the population from that marketing, compared to a brand for which they never see

28

marketing materials. This hypothesis tests the value of removing the descriptor terms (such as

29

‘light’ and ‘ultra light’) from packs that participants are familiar with and can identify as such,

30

absent of the term explicitly obvious on the pack.

31
32

Methods

33

Survey Administration

34

Data collection occurred from February through March 2008. Participants were recruited using

35

newspaper advertisements and postings on CraigsList.org, which directed interested respondents

36

to a survey website. A brief screening survey was used to determine eligibility for participation.

37

Eligible participants were defined as current smokers (a ‘yes’ response to the question “Have you

38

smoked at least 1 cigarette, even a puff in the last 30 days?”), aged 18 and older, and not

39

colorblind. Colorblindness was determined using two questions, the first asking the participant

40

if, to their knowledge, they are colorblind, and a second based on the Ishihara test, where the

41

participant was presented with the number ‘74’ in green text embedded in a red background and

42

had to input the text into a box. If the input text was correct, it was presumed that the participant

43

was not colorblind. Participants then viewed a description of the study and could choose

44

whether to continue or discontinue with the study.

45
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46

Participants then were shown an array of six cigarette packages which had been digitally altered

47

to remove all descriptive terms with the exception of brand names (Figure 1). They were then

48

asked to link the number listed next to each package image with one of the descriptive terms

49

shown at the bottom of the page. Arrays of six packs from two brands were presented –

50

Marlboro (a brand familiar to U.S. smokers) and Peter Jackson (an Australian brand unfamiliar

51

to U.S. smokers), in random order. Peter Jackson was examined as a control brand for two

52

reasons: 1) Marlboro cigarettes would have a long history of association between words and

53

colors for U.S. participants; and 2) Australia had already phased out traditional Light and Mild

54

descriptors, so the Peter Jackson cigarettes used descriptors uncommon in the U.S. at the time of

55

the study. After linking pack images to descriptors, participants were asked to identify which

56

pack in each brand array (Marlboro, Peter Jackson) they would choose if they were concerned

57

with health, tar, nicotine, image, and taste (order of presentation randomized) with the following

58

question: “Based on what you see, which of these packs would you choose if you were most

59

concerned about…”. The pack arrays shown were the same as those shown for the descriptor

60

matching task described earlier (Figure 1). Participants also completed a tobacco use history and

61

a nine-item assessment of Need for Cognition, which relates to engagement in critical thinking.12,

62

13

63

engagement of the respondent who is completing this Web-based survey independently in an

64

outside location; and second, it is reasonable to hypothesize that smokers with comparable Need

65

for Cognition scores might process the colors on cigarette packs in similar ways. Participants

66

were debriefed at the end of the survey and received a $20 check for their time. The study

67

protocol was reviewed and approved by the Roswell Park Cancer Institute Institutional Review

68

Board.

The utility of this score was two-fold: first, it allows for a proxy evaluation of the level of

6
69
70

Pack color quantification

71

Since a major objective of this project was to compare smokers’ perceptions of pack colors,

72

objective assessments of color and color differences were needed. ‘CIELAB’, defined as the

73

International Commission on Illumination LAB color space, is a three-dimensional color-

74

opponent space where a color is described in reference to its values in three dimensions:

75

dimension L is lightness and A (red-green) and B (blue-yellow) are the color components,

76

meaning every color can be described in terms of 3 coordinates. It is this type of three-

77

dimensional space that allows one to distinguish between shades of blue such as navy, aqua, and

78

turquoise, or between dark red and bright red, for example. CIELAB coordinates were obtained

79

from the images for defined regions in each pack -- for Peter Jackson, this was the area next to

80

the brand name, while for Marlboro this was the center of the ‘chevron’. CIELAB values for

81

each pack are provided in Figure 1. To quantify the extent to which two colors differ, one

82

calculates CIELAB Delta E (∆E), the Euclidian distance between two color values in the three-

83

dimensional CIELAB color space, defined as:

84

dimensionless and represents an absolute difference in color, with larger values (increasing from

85

0) indicating larger differences. To provide a single-number score for each pack, a ∆E score was

86

calculated relative to White (L=110, A=0, B=0). To assess the color gradient within a brand

87

family as tar yields reduced, a between-pack ∆E score was also calculated comparing each pack

88

to the member of the brand family with the highest tar level (Marlboro Smooth and Peter Jackson

89

Original, respectively).

90
91

Statistical Analyses

.14 It is

7
92

Data preparation and analysis were conducted using SPSS Version 16.0 (Chicago, IL) from May

93

2008 through November 2010. Data files were cleaned to ensure that all participants met

94

eligibility criteria (over 18 years old, did not report being colorblind, correct response to Ishihara

95

test, current smoker). Descriptive statistics are reported for demographic and tobacco use

96

characteristics, as well as frequencies for correct responses of descriptor term to pack image and

97

word associations for each of the brands. Correlation was assessed with Spearman’s rho and

98

agreement was assessed using Kendall’s tau-B. Wilcoxon tests were used to compare scores. In

99

order to examine if performance on the pack matching tasks (total and for each brand) were

100

influenced by a person’s demographic and tobacco use characteristics, a negative binomial

101

regression analysis using a generalized estimating equations framework (log link, unstructured

102

working correlation matrix) was performed. The main outcome variable was the number of

103

correctly matched packs (to descriptor term), with product rated considered a within-subjects

104

repeated factor. In the negative binomial model, an offset equaling the natural logarithm of 6

105

(1.79176) was used so that findings would be expressed as a proportion correct. Logistic

106

regression (binomial distribution, logit link, unstructured working correlation matrix) was used

107

to examine factors associated with selecting packs on the basis of health, tar, and nicotine.

108

Multivariate analyses were adjusted for age in years, gender (male; female), race/ethnicity

109

(White, non-Hispanic; non-White and/or Hispanic race/ethnicity), current brand (Marlboro;

110

Other), Heaviness of Smoking Index (range 0-6), and Need for Cognition (range 12-45).

111

Statistical significance was accepted at p<0.05.

112
113

Results

114

Participant characteristics

8
115

A total of 193 participants were eligible for and completed the Web-based survey, with a median

116

completion time of 23 minutes. Participants had a median age of 29 years (IQR 18 y), 57% were

117

female, and 89% were non-Hispanic White. The three most commonly reported usual cigarette

118

brands were Marlboro (32%), Camel (20%), and Newport (14%). Eighty-one percent reported

119

smoking 20 cigarettes or fewer per day, and 62% reported smoking within 30 minutes of waking.

120

Participants’ median Heaviness of Smoking Index 15 score was 3 (IQR 3). In terms of smoking

121

cessation behavior, 66% reported an intention to quit smoking in the future, and 64% reported at

122

least one 24-hour quit attempt in the past year. The median Need for Cognition score was 33

123

(IQR 10), comparable to prior samples of smokers.13

124
125

Matching descriptive terms to packs

126

Across both brands, participants matched a median of 5 (IQR 3) packs correctly to descriptors ,

127

or about 42%. Participants were more accurate in matching descriptors to pack images for

128

Marlboro brand cigarettes (median 4 correct, IQR 2) than for the unfamiliar Peter Jackson

129

(median 1 correct, IQR 1.5) [Wilcoxon Z = -10.66, p<0.001]. In a negative binomial regression

130

model controlling for other factors, this difference in accuracy was maintained (61% correct for

131

Marlboro vs. 20% for Peter Jackson, B=-1.299, p<.001). Proportion of packs correctly

132

identified was inversely related to age [B=-0.009, p=0.003], and positively related to Need for

133

Cognition score [B=0.010, p=0.030]. A significant interaction was also observed between

134

current product used (Marlboro vs. Other brands) and brand being rated [B=0.333, p=.033].

135

Marlboro smokers were more accurate in matching Marlboro packs to brand descriptors

136

compared to other brand smokers (63% vs. 60%) and less accurate in matching Peter Jackson
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packs to descriptors (17% vs. 23%). No significant effects were detected of gender [B=-0.087,

138

p=0.180], race/ethnicity [B=0.150, p=0.159], or HSI score [B=0.031, p=0.127].

139
140

Pack color and consumer perceptions

141

Table 1 shows ∆E scores for each pack relative to white and relative to the highest-tar member of

142

the brand family. No discernable patterns were seen for ∆E scores relative to the highest-tar

143

variety within or across brands--the observed variability is likely explained by the use of

144

different color schemes within brand families and would have diminished if brand families

145

utilized different shades of the same color to differentiate varieties (e.g., different shades of blue

146

between packs in a brand). However, across brands, color difference relative to White correlated

147

strongly with tar yield, suggesting increasing ‘whiteness’ as tar yields decrease [rS = 0.78,

148

p=0.003]. Chi-square tests also found that smokers consistently chose the ‘whitest’ pack in both

149

arrays (i.e., lowest ∆E relative to white; Marlboro Ultra Light and Peter Jackson Supreme) if they

150

were concerned about health (68% for Marlboro, 61% for Peter Jackson), tar (55% for Marlboro,

151

45% for Peter Jackson), and nicotine (48% for Marlboro, 46% for Peter Jackson). In logistic

152

regression models (see Table 2), we saw no influence of demographic factors, nor a difference

153

by brand, for selection of packs for health or nicotine. However, for concern about tar, the

154

whitest Marlboro pack was more likely to be selected that the whitest Peter Jackson pack, and

155

females and those with higher Need for Cognition scores were more likely overall to select the

156

whitest pack for concern about tar.

157
158

Conclusions
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159

Overall, this survey found that smokers in the U.S. associate brand descriptors with colors when

160

they are familiar with the brands, even when controlling for person-level covariates. Further,

161

whiter packaging appears to most influence perceptions of safety. This finding is not unique to

162

this study as demonstrated by unpublished internal marketing research conducted by Philip

163

Morris nearly two decades ago.16, 17 Therefore, removal of descriptor terms but not the

164

associated colors may be insufficient in eliminating misperceptions about the risks from smoking

165

communicated to smokers through packaging. As described by Anderson et al18, a great deal of

166

the impact related to the RICO ruling will be based on the interpretation of the guidelines set

167

forth by Judge Kessler regarding “any other words which reasonably could be expected to result

168

in a consumer believing that smoking the cigarette brand using that descriptor may result in a

169

lower risk of disease or be less hazardous to health than smoking other brands of cigarettes”. If

170

the order is “narrowly interpreted,” evidence from other countries suggests tobacco companies

171

will employ packaging, and advertising imagery to communicate these same messages to

172

consumers. As Figures 1 and 2 of the manuscript illustrate, the industry has already moved in

173

the direction of using color to communicate with smokers on packs that were formerly labeled

174

“light” and “ultra light”. Based on these findings, we suggest that the RICO ruling be interpreted

175

broadly to include not only the words themselves but long-associated colors.

176
177

Older smokers were found less likely to correctly match cigarettes correctly with the descriptor

178

terms. Historically to current day, cigarette marketing in the US for brands, including Marlboro,

179

have targeted youth and young adults.19 Therefore, it is possible that younger respondents were

180

more likely to correctly match the Marlboro descriptors with the packs as a result of intense

181

marketing efforts made with this subsample of the population. Further, women were found more

11
182

likely to select white packs out of concern for tar. This is consistent with prior work showing

183

women are more likely to smoke lower-tar cigarettes, and that brands directed at females tend to

184

use lighter colors.

185
186

In jurisdictions that have banned specific terms such as ‘light’ and ‘mild’, industry has replaced

187

banned descriptors with numbers and color names,8-11 and companies in the US have recently

188

implemented color replacements as well. Philip Morris U.S.A. recently created a code sheet for

189

each of their retailers, equating the “Old Pack” descriptor with the anticipated “New Pack

190

Identifier” (Figure 2) (G. Connolly, Harvard School of Public Health, personal communication,

191

2/16/2010). This document outlines their plan to substitute descriptor terms such as ‘light’ with

192

‘gold’ and ‘ultra light’ with ‘silver’. Further, PM introduced pack ‘onserts’ communicating to

193

consumers that the descriptors of their brands had changed, and instructing them to “ask for

194

Marlboro in the gold pack” in the future.20 This prompted FDA to request information from the

195

company about consumer perceptions of pack colors,21 noting that “[b]y stating that only the

196

packaging is changing, but the cigarettes will stay the same, the onsert suggests that Marlboro in

197

the gold pack will have the same characteristics as Marlboro Lights, including any mistaken

198

attributes associated with the “light” cigarettes.” FDA recently sent a similar request for

199

information from Commonwealth Brands for promotional materials distributed and available on

200

their Web site regarding their similar changes in labeling of “Lights” and “Ultra Lights”

201

products.22 The industry argues that the colors and descriptors define real differences in product

202

taste (strength), but independent studies, including this one, show colors and descriptors are

203

perceived by smokers to communicate health risk information.11 Indeed, this study observed that

204

concern for health was significantly correlated with concern about tar and nicotine, and in all

12
205

three cases the lightest pack was selected by those concerned about each. There were few

206

demographic correlates of this behavior, suggesting the tendency to associate whiter packs with

207

health may be widespread among smokers. While a court ruling has rejected the blanket ban of

208

color in cigarette advertising contained in the FSPTCA23 (as of this writing, the case remains

209

under appeal), accumulating evidence suggests that the FDA should investigate whether the use

210

of brand color coding schemes should be restricted in the same way as brand descriptors that

211

may mislead consumers. The findings of this study also lend further support for movement

212

toward plain packaging of cigarettes.24
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Table 1. Delta-E scores and health, tar, and nicotine ratings by brand.
Tar25
(mg)
Brand
Marlboro Smooth
Marlboro Blend 27
Marlboro
Medium
Marlboro Mild
Marlboro Light
Marlboro Ultra Light
Statistical test*

15
12
11
11
10
6

∆E
from
White
57.8
77.3
98.8
76.0
54.7
29.0

Between
pack
∆E
REF
76.18

Healtha
(%)
10.90
4.10

Tarb
(%)
13.50
3.10

Nicc
(%)
16.60
2.60

104.02

8.30

9.30

23.80

23.96
3.10
1.60
4.10
66.40
5.20
7.30
5.20
35.74
67.90
64.20
47.70
372.3
331.0
173.6
χ2 (5)
p
<0.001
<0.001 <0.001
PJ Original
12
87.8
REF
4.10
12.40
8.80
PJ Rich
8
49.5
85.18
7.30
7.80
5.20
PJ Smooth
6
63.9
78.90
3.60
6.70
9.80
PJ Fine
4
41.1
53.38
17.10
16.60
21.80
PJ Finesse
2
43.4
50.21
6.70
3.60
7.80
PJ Supreme
1
6.4
89.97
60.60
51.80
46.10
2
284.6
187.3
141.1
Statistical test*
χ (5)
p
<0.001
<0.001 <0.001
Bold entries indicate statically significant differences were detected, p-value<0.001.
*: Chi-square test of distribution (null assuming equal cell sizes).
a: Measure was assessed with the question: “Based on what you see, which of these packs
would you choose if you were most concerned about health?”
b: Measure was assessed with the question: “Based on what you see, which of these packs
would you choose if you were most concerned about tar?”
c: Measure was assessed with the question: “Based on what you see, which of these packs
would you choose if you were most concerned about nicotine?”
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Table 2. Logistic regression results examining correlates of selecting the ‘whitest’ pack for concern about health, tar, and nicotine.
Tar
95% CI
1.18, 2.56

OR*
p
OR*
1.38
0.114
1.73
REF
REF
Gender
1.08
0.19, 3.49 0.770
1.83
1.10, 3.03
REF
REF
Race
0.99
0.43, 2.28 0.990
0.72
0.29, 1.75
REF
REF
Usual brand
1.31
0.76, 2.26 0.334
1.32
0.75, 2.33
REF
REF
Age
1.00
0.98, 1.02 0.866
1.01
0.99, 1.03
HSI
1.16
0.98, 1.36 0.077
1.08
0.93, 1.26
Need for Cognition
1.00
0.97, 1.04 0.851
1.05
1.01, 1.09
Bold entries indicate statistically significant differences were detected, p-value<0.05.
*Odds ratios adjusted for all variables in the model.
Product

Levels
Marlboro
P. Jackson
Female
Male
Nonwhite
White
Marlboro
Other

Health
95% CI
0.93, 2.06

p
0.005
0.019
0.465
0.330
0.421
0.332
0.014

OR*
1.02
REF
1.07
REF
0.45
REF
1.38
REF
1.01
1.09
1.01

Nicotine
95% CI
0.71, 1.45

p
0.932

0.65, 1.75

0.793

0.19, 1.07

0.070

0.80, 2.38

0.246

0.99, 1.03
0.93, 1.27
0.98, 1.05

0.281
0.288
0.469
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Figure 1. Marlboro and Peter Jackson packages shown in the web survey with
corresponding descriptors and CIELAB values.
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Figure 2. List created by Philip Morris U.S.A. outlining anticipated changes to
descriptor terms on packs in U.S. after June 2010.
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PURPOSE
The United States Tobacco Control Act requires FDA to issue final regulations requiring pictorial health
warnings on cigarette packages by June 22, 2011. The primary objective of current study was to
evaluate the potential effectiveness of the initial set of warnings proposed by the US FDA.1 Specific
aims included testing the impact of colour, the use of cartoon/graphic novel styles, inclusion of a 1800 “quitline” number, and graphic fear-arousing images.

METHODS
Data were collected via a web-based survey of US respondents conducted in December 2010.
Respondents were recruited via email from a consumer panel through Global Market Institute, Inc.
(GMI). Additional information on the GMI panel is available online (http://www.gmi-mr.com).
Respondents included youth (aged 16-18) and adults smokers (aged 19 and older). All respondents
provided ethical consent. For youth under 18, parental consent was provided. Respondents were
compensated with points from the survey firm (equivalent to ~$3 USD) in appreciation of their
participation. The study was reviewed by and received ethics clearance from the Office of Research
Ethics at the University of Waterloo.

Survey
Nine “sets” of health warnings, one for each of the nine statements required under the Tobacco
Control Act. Each set a total of six to seven warnings: each of the warnings proposed by the FDA for
public comment and at least one additional warning featuring alternative themes for comparative
purposes. Each respondent was randomly assigned to view two of the nine sets of health warnings.
Warnings within each set were presented in random order. Respondents rated each warning on a
series of outcomes (e.g., concerns about health risks, motivation to quit, youth prevention and overall
effectiveness), as well as potential mediators of label impact (e.g, ability to attract attention, personal
relevence, fear, disgust, unpleasantness). After all warnings within a set were rated one at time,
respondents ranked the warnings on overall effectiveness.

1

See:

http://www.fda.gov/TobaccoProducts/Labeling/CigaretteProductWarningLabels/ucm2024177.htm).
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SAMPLE CHARACTERISTICS
Table 1: Adult Sample Characteristics (n=783)
Characteristic
Gender
Male
Female
Age (mean; SD)
Education level
High school or less
Technical/trade/community college/Some university
Completed University/Post-graduate degree
Income level
Less than $29,999
$30,000 to $59,999
$60,000 or more
Race/ethnicity
White
Black or African- American
Hispanic or Latino
Asian or Pacific Islander
Native American Indian
Other
Smoking frequency
Daily
Weekly
Monthly
Quit intentions
Within the next month
Within the next 6 months
Sometime in the future
Not planning to quit

% (n)
48.5% (380)
51.5% (403)
47.2 (SD=12.5; range= 67)
25.1%
44.3%
30.6%
24.5%
39.6%
35.9%
88.0% (689)
6.5% (51)
4.15 (32)
2.2% (17)
1.4% (11)
0.9% (7)
86.3% (676)
10.1% (79)
3.6% (28)
10.8% (81)
24.6% (185)
38.8% (292)
25.8% (194)
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Table 2: Youth Sample Characteristics (n=510)
Characteristic
Gender
Male
Female
Age (mean; SD)
Race/ethnicity
White
Black or African- American
Hispanic or Latino
Asian or Pacific Islander
Native American Indian
Other
Current smoking status
Smoker (At least monthly)
Non-smoker
Smoking frequency*
Daily
Weekly
Monthly
Cigarettes per day* (mean) (n=67)
Cigarettes per week* (mean)(n=60)
Cigarettes per month* (mean) (n=27)
Quit intentions*
Within the next month
Within the next 6 months
Sometime in the future
Not planning to quit
*Among smokers (n=157)

% (n)
52.4% (267)
47.6% (243)
16.6 (SD=0.6 ; range=2)
79.8% (407)
9.6% (49)
6.9% (35)
5.5% (28)
0.6% (3)
1.2% (6)
30.8% (157)
69.2% (353)
43.9% (69)
38.2% (60)
17.8% (28)
11.3 (SD=9.5; range=47)
19.4 (SD=24.5; range=144)
7.7 (SD=8.8; range=39)
20.3% (30)
22.3% (33)
35.1% (52)
22.3% (33)

Table 3: Number of respondents assigned to each warning set
1

2

Addiction Cancer
Adult
Youth
Total

198
143
341

70
110
180

3
Death
154
103
257

4

5

6

7

8
9
SHS Lung
SHSStroke/Heart
Pregnancy Quitting
Lung
Disease
Children
Disease
Disease
66
198
200
281
193
187
104
85
124
127
93
111
170
283
324
408
286
298
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BELIEFS AND ATTITUDES TOWARDS SMOKING
Table 4: Attitudes and Beliefs about Smoking

What is your overall opinion of smoking? Is it . . . ?
Positive
Neither positive nor negative
Negative
How worried are you, if at all, that smoking will damage
your health in the future?
Not at all worried
A little worried
Very worried

Adult
(n=783)
8.7 (68)
47.4 (370)
43.9 (343)
(n=783)

Youth
(n=510)
5.9 (30)
22.2 (113)
71.9 (366)
(n=157 smokers)

9.4 (73)
54.7 (427)
35.9 (280)

16.7 (26)
61.5 (96)
21.8 (34)

Table 5: Attitudes and Beliefs about Smoking
Please tell me whether you
agree, disagree, or neither
agree nor disagree with each
of the following statements.
Society disapproves of
smoking.
Cigarette smoke is dangerous
to non-smokers.
Smoking helps people control
their weight.
Smoking helps people stay
slim.
Smoking cigarettes is
addictive.
It is difficult to quit smoking
cigarettes.
Cigarettes that taste strong
and harsh are worse for your
health.
Smoking a cigarette every
once in a while does not
damage your health.
Tobacco companies target
young people.

Agree

Disagree

Neither agree nor
disagree

Adult

Youth

Adult

Youth

Adult

Youth

74.2 (581)

65.7
(334)
82.0
(418)
20.8
(104)
18.6 (93)

7.8 (61)

15.2 (77)

19.1 (97)

17.2
(134)
33.1
(258)
41.3
(322)
1.4 (11)

9.0 (46)
47.8
(239)
52.5
(262)
5.1 (26)

18.0
(141)
26.1
(203)
32.5
(253)
33.0
(257)
3.3 (26)

3.6 (28)

5.7 (29)

4.1 (32)

9.3 (47)

30.3
(233)

16.0 (78)

40.1
(309)

42.5
(208)

56.7 (442)
34.4 (268)
25.7 (200)
95.3 (745)
92.3 (723)
29.6 (228)

90.9
(461)
85.0
(429)
41.5
(203)

9.0 (46)
31.4
(157)
28.9
(144)
3.9 (20)

22.3 (173)

18.8 (94)

52.9
(410)

64.7
(324)

24.8
(192)

16.6 (83)

55.4 (433)

68.1
(346)

18.1
(141)

10.0 (51)

26.5
(207)

21.9
(111)
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Table 6: Opinions about Health Warning Labels

Do you think that cigarette packages should have more
health information than they do now, less information, or
about the same amount as they do now?
More health information
Less health information
About the same
In the last month, how often, if at all, have you noticed
health warnings on cigarette packages?
Never /Rarely
Sometimes
Often /Very often
To what extent, if at all, do the warning labels make you
think about the health risks of smoking?
Not at all
A little
Somewhat
A lot
Would you say that the health warnings on cigarette
packages discourage young people from smoking?
Not at all
A little
Somewhat
A lot

Adult (n=783)

Youth (n=510)

31.3 (243)
10.2 (79)
58.5 (454)

57.9 (292)
5.2 (26)
36.9 (186)

50.3 (394)
26.1 (204)
23.7 (185)

63.3 (307)
23.7 (115)
12.9 (63)

35.9 (281)
35.8 (280)
20.4 (160)
7.9 (62)

23.3 (113)
34.1 (165)
22.3 (108)
20.2 (98)

60.7 (474)
26.0 (203)
11.0 (86)
2.3 (18)

43.2 (218)
35.2 (178)
17.4 (88)
4.2 (21)
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ADDICTION
Proposed FDA Warnings

Adults (n=198)

Overall, on a scale of 1 to 10,
how effective is this health
warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

3.73

3.92

5.42

7.75

5.18

5.84

2.2%
4.71

1.1%
4.64

5.5%
3.73

79.7%
1.43

4.8%
3.34

8.1%
2.98

4.78
6.69
5.91
3.28
3.46
3.53
4.05

5.38
5.65
5.67
3.65
3.46
2.88
3.70

6.40
6.27
5.95
5.05
5.18
4.92
5.53

8.47
7.67
6.46
6.18
7.89
7.87
8.38

6.12
6.51
5.62
3.94
4.85
4.61
5.11

6.87
6.43
6.08
5.49
5.40
5.39
5.91

3.66

3.99

5.56

7.79

5.30

5.93

3.21

3.21

4.73

6.86

4.45

5.14

3.72

3.70

4.84

7.30

4.85

5.18

Proposed FDA Warnings

Youth (n=143)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional Warnings

Additional Warnings

4.38

4.87

5.43

8.14

5.40

5.99

2.2%
4.57

1.4%
4.56

0.7%
3.99

87.1%
1.28

2.9%
3.55

5.8%
3.02

5.44
6.21
4.15
4.13
3.97
4.06
4.49

6.06
6.05
4.45
4.38
4.34
3.50
4.17

6.70
5.87
4.43
5.11
5.34
5.03
5.47

8.69
7.88
5.18
7.22
8.43
8.34
8.54

6.06
6.45
4.53
4.84
5.27
5.34
5.68

7.32
6.19
4.50
5.79
5.83
5.75
6.03

4.36

4.75

5.62

8.17

5.72

6.19

4.24

4.52

5.17

7.41

5.10

5.73

4.09

4.16

4.88

7.45

5.04

5.33
8

CANCER
Proposed FDA Warnings

Adult (n=70)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

4.91

4.93

6.78

7.62

7.47

7.63

5.9%
5.09

1.5%
4.62

5.9%
3.65

14.7%
2.62

30.4%
2.45

42.6%
2.56

5.37
6.73
5.82
2.91
4.72
3.96
4.90

5.75
7.07
6.20
3.59
5.19
3.71
4.70

7.46
7.75
6.28
4.66
7.03
6.29
7.31

8.51
7.65
6.22
5.87
8.04
8.65
8.58

7.99
8.04
6.65
5.16
7.43
6.10
7.39

9.00
6.61
5.70
6.71
8.09
9.06
9.00

5.00

4.99

6.72

7.65

7.44

7.80

4.33

4.41

6.28

7.04

6.57

7.19

4.88

4.94

6.54

7.10

6.87

7.16

Proposed FDA Warnings

Youth (n=110)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional Warnings

Additional Warnings

4.89

7.72

5.50

8.42

8.18

8.56

1.0%
5.54

1.9%
3.65

1.9%
4.86

25.7%
2.37

33.0%
2.25

38.9%
2.28

5.45
7.44
5.06
3.74
5.01
4.40
4.75

8.22
8.15
5.53
5.79
7.95
7.29
8.16

6.02
7.57
5.17
4.41
5.63
4.71
5.19

8.98
8.40
5.36
7.04
8.60
9.04
8.96

8.39
8.58
5.39
6.10
8.23
7.49
8.31

9.31
7.53
5.06
7.58
9.02
9.15
9.11

5.36

7.59

5.59

8.17

7.98

8.50

4.55

6.87

4.95

7.53

7.18

8.09

4.79

7.09

5.12

7.65

7.58

8.04
9

DEATH
Proposed FDA Warnings

Adult (n=154)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

4.86

5.29

6.17

6.96

5.22

6.24

2.9%
4.70

3.6%
4.44

14.7%
2.79

44.4%
2.13

21.3%
3.73

15.4%
3.03

5.45
6.40
5.92
4.04
4.69
3.66
4.67

6.03
6.63
6.11
4.24
4.99
3.83
5.18

6.79
6.97
6.34
4.77
6.23
5.29
6.62

7.58
7.39
6.59
5.68
7.01
6.72
7.51

6.72
6.01
5.53
4.93
5.09
4.24
4.96

6.93
7.26
6.40
4.66
6.18
4.47
6.44

5.09

5.46

6.24

6.89

5.33

6.54

4.49

4.63

5.48

6.19

4.54

5.40

4.88

5.06

5.82

6.40

4.83

5.86

Proposed FDA Warnings

Youth (n=103)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional Warnings

Additional Warnings

4.93

5.15

6.37

7.55

6.26

6.31

3.2%
5.10

2.2%
4.72

14.0%
2.90

49.5%
2.11

23.4%
3.07

11.6%
2.99

5.63
6.25
4.52
3.97
4.51
3.43
4.28

5.88
6.03
4.48
4.32
4.72
3.36
4.52

7.05
7.00
4.81
5.42
6.41
5.83
6.86

8.41
7.65
4.77
6.30
7.77
7.45
7.85

7.55
6.76
4.76
6.04
5.89
3.95
5.13

7.28
7.13
4.97
5.18
6.27
4.63
6.23

5.05

5.07

6.59

7.56

6.12

6.64

7.53

6.87

4.95

4.55

7.18

8.09

7.65

7.09

5.12

4.79

7.58

8.04
10

LUNG DISEASE
Proposed FDA Warnings

Adult (n=66)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

4.81

5.15

6.32

7.88

6.27

7.63

0%
5.08

0%
4.65

7.8%
3.55

51.5%
1.89

7.8%
3.66

33.3%
2.12

4.77
6.85
5.90
3.31
4.85
4.11
4.73

5.98
6.60
6.12
3.95
4.70
4.82
5.05

7.10
7.48
6.44
4.00
6.47
4.97
6.48

8.20
8.16
7.40
5.57
7.52
7.54
7.92

7.06
7.70
6.48
4.45
6.33
4.75
6.50

8.56
7.97
7.03
6.00
7.64
7.85
8.15

4.95

5.35

6.60

7.95

6.48

7.61

3.92

4.30

5.54

6.77

5.28

6.63

4.63

5.18

6.00

7.58

6.08

7.10

Proposed FDA Warnings

Youth (n=104)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional Warnings

Additional Warnings

4.68

5.11

5.98

7.50

5.62

7.43

2.0%
4.89

2.0%
4.70

10.2%
3.35

33.3%
2.22

10.1%
3.70

45.0%
2.07

4.89
6.41
4.03
3.83
4.74
3.76
4.34

6.36
6.52
4.69
4.47
4.97
4.83
5.04

7.01
6.88
4.65
5.10
6.27
5.00
6.26

8.06
7.95
5.14
6.30
7.74
7.95
8.10

6.44
7.02
4.37
4.40
5.81
4.35
5.59

8.07
7.49
4.66
6.32
7.63
8.24
8.56

4.77

5.21

6.26

7.40

5.91

7.35

4.33

4.74

5.44

6.89

5.15

6.88

4.37

4.91

5.70

7.06

5.52

7.13

11

PREGNANCY
Adult (n=198)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Youth (n=85)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Proposed FDA Warnings

Additional Warnings

5.61

5.68

5.32

5.66

6.06

7.22

5.3%
4.04

6.5%
3.72

0.5%
4.91

5.3%
3.57

6.9%
3.23

76.6%
1.46

6.44
6.84
3.35
4.03
5.52
4.67
5.48

6.33
6.88
3.74
3.89
5.21
5.23
5.90

5.36
6.69
3.46
3.69
5.22
5.27
5.72

6.26
7.06
3.49
4.18
5.37
4.79
5.39

6.96
7.24
3.55
4.55
5.75
4.94
5.81

8.27
8.16
3.92
5.24
7.36
6.42
7.86

5.77

5.79

5.46

5.75

6.06

7.25

4.76

4.72

4.43

4.65

4.91

5.95

4.98

5.00

4.70

4.89

5.23

6.20

Proposed FDA Warnings

Additional Warnings

5.52

5.60

5.34

5.85

6.10

8.05

1.2%
4.29

1.2%
3.85

1.2%
5.05

4.8%
3.48

7.1%
3.08

84.7%
1.25

6.18
6.23
3.62
4.25
5.75
4.64
5.62

6.36
6.66
3.29
3.91
5.27
5.16
5.40

5.84
6.64
3.61
4.23
5.09
5.08
5.62

6.59
6.80
3.32
4.27
5.54
4.97
5.33

7.05
7.01
3.56
4.52
5.86
5.14
5.73

8.88
8.42
3.84
5.67
8.05
6.90
7.99

5.69

5.66

5.66

6.10

6.19

7.92

4.94

4.91

5.10

5.33

5.37

6.82

5.10

5.13

5.22

5.51

5.57

6.93
12

QUITTING
Proposed FDA Warnings

Adult (n=200)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

3.95

4.85

4.95

4.06

4.88

5.37

3.8%
4.51

20.4%
2.97

4.3%
3.40

3.8%
5.10

23.5%
2.79

45.7%
2.12

4.69
5.85
5.55
3.30
2.90
2.58
2.60

5.77
6.25
5.94
4.05
3.59
4.39
4.42

5.87
6.43
5.93
3.51
3.06
2.64
2.76

4.39
5.56
5.48
3.04
2.78
2.42
2.67

5.59
6.52
6.22
3.39
3.35
3.86
4.02

6.35
6.60
6.22
3.88
3.10
2.54
2.74

4.08

4.83

4.69

4.01

4.75

4.93

3.35

3.96

3.92

3.28

3.90

4.18

3.88

4.70

4.73

3.78

4.53

5.04

Proposed FDA Warnings

Youth (n=124)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional Warnings

Additional Warnings

3.74

4.65

4.82

3.84

4.87

5.18

4.3%
4.43

2.6%
3.40

21.7%
2.87

2.6%
5.13

16.5%
2.97

53.0%
2.10

4.51
5.14
3.50
3.22
2.69
2.38
2.52

5.85
5.97
3.96
3.63
2.82
2.60
2.91

6.28
6.40
4.06
4.18
3.18
4.22
4.33

4.35
5.20
3.57
3.21
2.76
2.54
2.68

5.79
6.17
4.06
3.46
3.01
3.87
4.11

6.46
6.61
4.07
4.20
3.14
2.76
2.85

3.72

4.35

4.55

3.59

4.61

4.64

3.32

3.98

4.26

3.47

4.28

4.23

3.59

4.50

4.59

3.67

4.38

4.86

13

SHS – CHILDREN
Proposed FDA Warnings

Adult (n=281)

Overall, on a scale of
1 to 10, how
effective is this
warning?
“most effective” in
ranking (%)
Mean rank
Please indicate
whether this warning
message…
…grabs your
attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people
more concerned
about health risks
…would help prevent
young people from
starting to smoke
…would make
smokers want to quit

4.41

5.01

5.61

5.92

6.26

6.30

6.05

1.5%

7.7%

7.3%

17.7%

25.7%

29.6%

13.3%

5.89

5.07

4.03

3.68

2.81

3.14

3.20

4.68

6.71

6.23

6.84

7.22

7.54

6.89

5.94
4.32
3.58
4.10
3.43
4.02

6.01
4.32
4.46
5.04
4.58
5.72

6.73
4.53
4.46
5.31
5.00
5.52

6.51
4.79
4.68
5.74
5.08
6.06

7.14
4.66
4.91
6.11
6.42
6.69

6.56
4.14
5.51
6.60
7.31
7.41

6.88
4.88
4.75
5.64
5.48
6.03

4.57

5.09

5.60

5.94

6.34

6.32

6.13

3.65

4.17

4.40

4.96

4.90

5.13

4.89

4.33

4.78

5.13

5.40

5.61

5.62

5.67

Proposed FDA Warnings

Youth (n=127)

Overall, on a scale of
1 to 10, how
effective is this
warning?
“most effective” in
ranking (%)
Mean rank
Please indicate
whether this warning
message…
…grabs your
attention
…is believable
…is relevant to you

Additional
Warnings

Additional Warnings

4.37

5.44

5.76

6.15

6.43

6.48

6.31

2.5%

10.1%

6.7%

20.5%

24.4%

23.5%

14.2%

6.06

4.47

4.17

3.61

3.45

2.72

3.42

4.95

7.06

6.40

7.30

7.59

7.31

7.04

5.98
4.00

6.59
4.06

6.85
4.26

7.02
4.61

6.69
4.13

7.28
4.40

7.03
4.67
14

…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people
more concerned
about health risks
…would help prevent
young people from
starting to smoke
…would make
smokers want to quit

3.75
3.92
3.33
3.80

4.91
5.54
4.67
6.15

4.71
5.38
4.91
5.60

5.42
6.26
5.54
6.33

6.25
6.69
7.29
7.36

5.56
6.31
6.49
6.85

5.18
5.80
5.62
6.17

4.58

5.53

5.90

6.29

6.54

6.53

6.25

3.75

4.79

4.83

5.42

5.36

5.29

5.28

4.29

5.25

5.56

5.93

5.97

6.16

5.96
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SHS – LUNG DISEASE
Proposed FDA Warnings

Adult (n=193)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

4.63

4.64

4.82

4.98

5.39

7.10

4.0%
4.05

2.3%
4.69

2.9%
4.18

5.1%
3.68

6.1%
2.80

81.0%
1.47

5.37
5.27
4.87
4.11
4.39
4.47
4.73

5.02
5.39
4.99
3.72
4.18
3.97
4.44

5.47
5.60
5.15
3.94
4.52
4.67
5.02

5.66
5.73
5.12
4.03
4.73
4.18
5.26

6.10
5.74
5.42
4.30
5.16
4.27
5.37

7.91
6.69
6.01
5.61
7.05
7.51
7.78

4.88

4.70

5.10

5.12

5.41

6.97

4.12

4.06

4.24

4.45

4.75

6.36

4.40

4.35

4.39

4.69

4.85

6.45

Proposed FDA Warnings

Youth (n=93)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional
Warnings

Additional
Warnings

5.90

6.00

6.11

6.23

6.68

8.29

3.3%
4.74

1.1%
4.13

3.4%
3.73

7.8%
3.88

10.1%
2.82

75.6%
1.61

6.74
7.11
6.01
4.91
5.43
5.24
5.83

6.73
6.65
5.90
4.86
5.83
5.34
5.93

7.11
6.99
5.68
5.05
5.85
4.61
6.25

6.87
7.10
6.12
4.90
5.99
5.59
6.26

7.16
7.22
5.96
5.18
6.67
5.00
6.45

8.89
7.85
6.16
6.84
8.40
8.45
8.66

6.15

6.21

6.05

6.32

6.63

8.04

5.57

5.32

5.51

5.57

6.03

7.49

5.50

5.40

5.61

5.55

6.08

7.43
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STROKE & HEART DISEASE
Proposed FDA Warnings

Adult (n=187)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

4.87

5.10

5.65

6.42

6.72

7.05

2.3%
4.73

6.5%
4.51

7.0%
3.94

16.8%
2.90

21.3%
2.55

48.9%
2.19

5.30
5.94
5.45
3.64
4.47
3.22
3.64

5.83
6.07
5.73
3.95
4.61
3.52
4.19

5.97
6.39
5.76
4.38
5.43
3.76
4.97

6.95
6.87
6.17
4.73
5.98
4.75
6.04

7.71
6.76
6.23
5.50
6.84
7.10
7.18

8.11
7.32
6.40
5.65
7.04
7.13
7.40

4.90

5.15

5.64

6.22

6.57

6.97

4.16

4.37

4.51

5.32

5.95

6.08

4.78

4.75

5.50

6.01

6.34

6.49

Proposed FDA Warnings

Youth (n=111)

Overall, on a scale of 1 to 10,
how effective is this warning?
“most effective” in ranking (%)
Mean rank
Please indicate whether this
warning message…
…grabs your attention
…is believable
…is relevant to you
…is surprising
…is frightening
…is disgusting
…is unpleasant
…would make people more
concerned about health risks
…would help prevent young
people from starting to smoke
…would make smokers want to
quit

Additional Warnings

Additional Warnings

4.94

5.20

5.64

6.63

7.61

8.05

2.8%
5.10

0.9%
4.85

5.5%
3.97

9.1%
3.13

25.2%
2.24

57.8%
1.63

6.00
6.40
4.54
4.45
4.95
3.61
4.45

5.67
6.41
4.53
4.35
4.71
3.77
4.44

6.09
6.82
4.67
4.84
6.05
4.21
5.53

7.71
7.38
4.85
5.67
6.49
5.61
6.45

8.18
7.67
5.09
6.65
7.84
8.09
8.06

8.84
8.00
5.49
7.13
8.34
8.59
8.57

5.16

5.15

5.95

6.61

7.37

7.92

4.55

4.71

5.30

6.16

6.98

7.33

4.74

5.03

5.55

6.38

7.03

7.51
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ABSTRACT
BACKGROUND: In the U.S., limited evidence exists on the impact of colors and brand
imagery used in cigarette pack design.
PURPOSE: This study examined the impact of pack design, product descriptors, and health
warnings on risk perception and brand appeal.
METHODS: A cross-sectional mall-intercept study was conducted with 197 adult smokers and
200 nonsmokers in Buffalo, NY from June-July 2009 (data analysis from July 2009-December
2010). Participants were shown 12 sets of packs randomly; each set varied by a particular design
feature (color, descriptor) or warning label style (text vs. graphic, size, attribution, message
framing). Packs were rated on criteria including risk perceptions, quit motivation, and purchase
interest.
RESULTS: Participants selected larger, pictorial, and loss-framed warning labels as more likely
to attract attention, encourage thoughts about health risks, motivate quitting, and most effective.
Participants were more likely to select packs with lighter color shading and descriptors such as
light, silver, and smooth as delivering less tar, smoother taste, and lower health risk, compared to
darker-shaded or full flavor packs. Additionally, participants were more likely to select the
branded compared to plain white pack when asked which delivered the most tar, smoothest taste,
was more attractive, appealed to youth under 18 years, and contained cigarettes of better quality.
CONCLUSIONS: The findings support larger, graphic health warnings that convey lossframed messages as most effective in communicating health risks to U.S. adults. The results also
indicate that color and product descriptors are associated with false beliefs about risks. Plain
packaging may reduce many of the erroneous misperceptions of risk communicated through pack
design features.

3
1

INTRODUCTION

2

Cigarette packaging serves as a critical marketing tool for the tobacco industry.1-4 In addition to

3

promoting brand appeal and linking to other forms of marketing, packaging can also provide

4

reassurance to health concerned smokers. In June 2009, the President signed the “Family

5

Smoking Prevention and Tobacco Control Act” (FSPTCA), which gives the U.S. Food and Drug

6

Administration (FDA) authority to regulate different aspects of tobacco products.5 New

7

regulations under the FDA prohibit the tobacco companies from manufacturing cigarette packs

8

labelled with terms such as “light,” “mild,” or “low” after June 2010--terms that are inherently

9

deceptive according to U.S. Federal Court rulings.5, 6 However, there is growing evidence that

10

other elements of package design also have the potential to deceive smokers. For example,

11

consumers in the UK and Canada perceive cigarettes in lighter color packs as less harmful and

12

easier to quit compared to cigarettes in darker packages.3, 7 These studies also found that

13

smokers in the UK and Canada associate “descriptors” in the name of brands, such as “smooth,”

14

with reduced harm. In the U.S., while there is considerable evidence that brands labelled as

15

“light” and “mild” are perceived as less harmful,8-12 there is relatively little evidence on

16

perceptions of other descriptors or the impact of colors and brand imagery. Given that several

17

tobacco manufacturers in the U.S. have begun to redesign their packages in anticipation of the

18

ban on “light” and “mild” descriptors, it is imperative to understand how consumers perceive

19

“replacement” words such as “smooth” and the use of colors (e.g., “gold”, “silver”, and “blue”).

20
21

Like the tobacco industry, governments are also using the cigarette package to communicate

22

directly to consumers13. In response to the WHO FCTC treaty14, more than two dozen countries

23

have implemented prominent health warnings on the front and back of packages that include

4
24

graphic pictures to communicate risk. Previous research suggests that the use of pictures and

25

increases in the size of health warnings enhances their effectiveness with respect to perceptions

26

of risk and cessation-related behaviours.3, 7, 13, 15-18 In the United States, the four text-based

27

warnings that rotate and are printed on the side panel of a cigarette pack have not changed since

28

1985. The FSPTCA specifies that nine warning statements appear on cigarette packs, with an

29

increase in warning label size to 50% of the pack face and the inclusion of graphic images

30

alongside the text, within 39 months of enactment.5 The law also includes a mandate to prohibit

31

potentially misleading information, including information that detracts from the warnings;

32

although the law does not enumerate all potential misleading descriptors, nor does it specify

33

what graphic images will be used when pictorial warnings are implemented.

34
35

The current study sought to examine the impact of cigarette pack design and pictorial health

36

warnings among U.S. adults. Based upon the findings from studies conducted in Canada,

37

Australia, and the UK,3, 7, 13, 16, 19, 20 it was hypothesized that larger, graphic warning labels

38

would be rated as more effective in deterring smoking as compared to smaller text-based

39

warnings in samples of U.S. adult smokers and nonsmokers. It was also hypothesized that both

40

smoker and nonsmoker perceptions about the strength of product and its health risks would be

41

influenced by package color and descriptors.

42
43

METHODS

44

Study Population and Methods

45

The study population included 197 adult smokers and 200 adult nonsmokers recruited through a

46

cross-sectional mall-intercept survey conducted in Buffalo, New York between June and July

5
47

2009; data were analyzed from July 2009-December 2010. This study was approved by the

48

Roswell Park Cancer Institute Institutional Review Board to safeguard the rights of all

49

participants. Participants were 18 years of age or older who were currently U.S. residents and

50

were able to read and write in English. Eligible participants who consented were asked a series

51

of questions about their tobacco use behaviors, knowledge and beliefs about smoking, and

52

demographic characteristics. After completing the baseline survey, participants were asked to

53

view a series of cigarette packages, one set at a time. Participants were allowed to pick up and

54

review the packs if they wanted and then were asked four to eight questions about each set.

55

Participants were asked to review a total of 12 sets of cigarette packages presented to them in

56

randomized order. After completing all 12 pack selections, participants were compensated with

57

a $10 USD gift card to use in the mall.

58
59

Cigarette Packages

60

Cigarette packages were designed specifically for this study with a fictitious brand name. The

61

rationale for creating new packs was two-fold: 1) it allowed variation in individual elements of

62

the design while keeping all other elements constant; and 2) it avoided using existing brand

63

names of cigarettes sold in the U.S. market today, which could influence responses by

64

participants who would feel a sense of brand loyalty when viewing the study packs. The packs

65

created for this study were printed on high-quality white cardstock paper, folded in the same

66

manner as a typical pack of cigarettes sold in the U.S.

67
68

Tables 2, 3, and 4 show the 12 sets of cigarette packs tested in this study. Each set of packs

69

presented to participants were identical except for the single characteristic that was manipulated.

6
70

Four specific features of the health warning label were varied in the study: two pairs presented a

71

health warning in graphic vs. text format; two pairs presented a health warning in gain vs. loss-

72

framing text style; one set of three packs included labels that varied by size of graphic warning

73

label (30% on front of all packs; 30% vs. 50% vs. 100% on back of packs); and one set of three

74

packs included labels that varied by source attribution of the health warning message (Surgeon

75

General vs. FDA vs. none). The graphic vs. text health warning messages were formatted to

76

cover 30% of the pack face, front and back, using text included in the new FSPTCA law, with a

77

graphic that is currently used to express a similar message on other health warning labels around

78

the world.

79
80

Six pack design characteristics were manipulated in this study: full flavor vs. light, full flavor vs.

81

smooth, full flavor vs. silver, 10 vs. 6, shading of pack color (dark blue vs. light blue), and a plain

82

packaging version with one branded pack vs. a plain pack with no color or brand imagery. Each

83

package displayed the same health warning—a current U.S. health warning that is text-based and

84

printed on the side of the pack.

85
86

Pack Selections

87

Health Warning Label Selections

88

For five of the six sets of packs that illustrated manipulations to the health warning label

89

described above, participants were asked six questions: 1) “Which health warning is most likely

90

to attract your attention?”; 2) “If you had to choose between these two packs, which one would

91

you buy?”; 3) “If you had to choose between these two packs, which one would you buy if you

92

were trying to reduce the risks to your health?”; 4) “Which warning is most likely to make

7
93

people think about the health risks of smoking?”; 5) “Which warning is most likely to motivate

94

smokers to quit?”; and 6) “Overall, which warning is most effective?” Participants were also

95

asked two additional questions about the set that illustrated different sizes for the health warning

96

label: 7) “Which pack would you expect to deliver the most tar if you were to smoke it?”; and 8)

97

“Which pack would you expect to have the smoothest taste?” Unfortunately, due to a technical

98

error issue, 97 participants (24%; 68 nonsmokers and 29 smokers) were not asked questions 1, 4,

99

5, or 6. Participants were encouraged to select one of the packages in the set as a response for

100

each question; all other responses provided were recorded and considered missing values for

101

analyses.

102
103

Participant perceptions of source attribution of health warning label message were assessed by

104

showing a sixth set of three packages that listed three different sources for the warning: the

105

Surgeon General, the FDA, and none. Participants were asked to respond to seven questions

106

regarding source attribution: 1) “Which pack do you think is the most truthful?”; 2) “How

107

truthful is the message?” (Likert scale for responses ranging from one [not truthful at all] to

108

seven [very truthful]; 3) “Which pack has a message that you believe?”; 4) “How believable is

109

the message?” (Likert scale for responses ranging from one to seven); 5) “What is this message

110

trying to say?” (open-ended); 6) “Who do you think is the source of this message?” (open-

111

ended); and 7) “Which pack makes you think about quitting smoking?” Participants were

112

encouraged to select one of the three packages as a response for questions 1, 3, and 7; all other

113

responses provided were recorded and considered missing values for analyses.

114
115

Pack Design Selections

8
116

For the six pairs of packs that were manipulated by design characteristic (full flavor vs. light,

117

silver, smooth; 10 vs. 6, pack color shading, and plain packaging), participants were asked four

118

questions after viewing each pair of packages: 1) “Which pack would you expect to deliver the

119

most tar if you were to smoke it?”; 2) “Which pack would you expect to have the smoothest

120

taste?”; 3) “If you had to choose between these two packs, which one would you buy?”; and 4)

121

“If you had to choose between these two packs, which one would you buy if you were trying to

122

reduce the risks to your health?” Participants were also asked three additional questions for the

123

set of packs illustrating the concept of plain packaging: 5) “Between the two packs, which do

124

you think is more attractive?”; 6) “Between the two packs, which do you think would most

125

appeal to youth under 18 years old?”; and 7) “Between the two packs, which one do you think

126

contains cigarettes of better quality?” Participants were encouraged to select one of the two

127

packages as a response for each question; all other responses were recorded and considered

128

missing values for analyses.

129
130

Statistical Analysis

131

All analyses were conducted using SPSS statistical analysis software, version 14.0 (Chicago, IL).

132

Analysis of the data was conducted from July 2009 through December 2010. Chi-square

133

statistics were used to test for significant differences in pack selections, as well as differences in

134

selections between smokers and nonsmokers and smokers of “light/mild” vs. full flavor

135

cigarettes. Type of cigarette smoked (“light/mild” vs. full flavor) was determined by current

136

brand and type of cigarette reportedly smoked by participant (descriptor term provided by

137

participant, including “light”, “ultra light”, “mild”, or “medium”); occasional smokers who did

138

not provide a current brand and type of cigarette smoked were assumed to smoke full flavor
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cigarette brands (n=3). The chi-square test allows for comparisons between multiple groups, in

140

this case between selections when two packs were presented as well as selections when three

141

packs were presented, by testing the hypothesis that the observed frequencies do not differ from

142

their expected values, which was specified to be equally distributed among choices. Mean

143

values for the ‘truthful’ and ‘believability’ outcomes evaluated for health warning label message

144

attribution (presented in Table 3) were analyzed using the Analysis of Variance test, with

145

application of the Sidak test to adjust for experiment-wise error from multiple statistical testing.

146

In order to examine how different pack selections might be influenced by a person’s smoking

147

status and type of cigarette smoked (among current smokers), a series of logistic regression

148

analyses were performed. For these analyses, the main outcome variables were the different

149

pack selections and the independent variables were either smoking status (smoker or nonsmoker)

150

or type of cigarette smoked (“light/mild” vs. full flavor) among current smokers. The analyses

151

were adjusted for the following variables (categorical): age in years (18-24; 25-34; 35-44; 45-

152

54; 55-64; 65+), gender (male; female), race/ethnicity (White, non-Hispanic; Black, non-

153

Hispanic; Hispanic; Other, non-Hispanic) and education level (12 years or less; greater than 12

154

years), and for the smoker-only analysis, cigarettes per day (0-10, 11-20, 21+). Where three

155

packs were presented for selection as the dependent variable (size, attribution), multinomial

156

logistic regression was utilized. Regression models were conducted to test if the adjusted models

157

differ from what is presented; percentages presented in this manuscript are the unadjusted

158

statistics.

159
160

RESULTS

161

Sample Characteristics
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Characteristics of the sample are shown in Table 1. Smokers who participated in this study were

163

significantly more likely to be male, younger, and have fewer years of formal education

164

compared to the nonsmokers (Χ2 statistic, p-value <0.05). Among nonsmokers, 58% reported

165

having ever smoked even one cigarette in their lifetime and 22% reported currently living with a

166

smoker.

167
168

When asked questions regarding awareness of the current warning labels on cigarette packs sold

169

in the U.S., 60% of smokers said they never or rarely noticed the labels in the last month, 87% of

170

smokers said they did not attempt to avoid looking at or thinking about the warning labels, and

171

62% of smokers said that the labels made them think a little or not at all about the health risks of

172

smoking.

173
174

Smokers were asked if their current brand choice decision was based on a number of factors,

175

including tar and nicotine, health concerns, assistance in quitting, price, taste, or satisfaction. Of

176

the 193 smokers (out of a total of 197 smokers) who responded to questions regarding this

177

decision, a significantly greater percentage of “light/mild” cigarette smokers, compared to full

178

flavor cigarette smokers, stated that their current brand choice decision was based on health

179

concerns (27% vs. 4% respectively; Χ2=23.7, p-value<0.001) or as a way to help them quit (11%

180

vs. 2% respectively; Χ2=6.8, p-value=0.009). A significantly greater percentage of “light/mild”

181

smokers also considered their usual brand of cigarettes to be “a little less harmful compared to

182

other cigarettes brands” (29% “light/mild” vs. 7% full flavor cigarette smokers; n=194; Χ2=20.8,

183

p-value<0.001). On the other hand, more full flavor cigarette smokers selected their current
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brand based on satisfaction (71% full flavor vs. 55% “light/mild” cigarette smokers; Χ2=4.8, p-

185

value=0.029).

186
187

Health Warning Label Format

188

As shown in Tables 2 and 3, when asked which pack they thought had the smoothest taste or

189

which pack they would buy, a significantly greater number of participants were likely to choose

190

the pack with the health warning label presented in a text format, in a smaller size, or with a

191

gain-framed warning message. However, when asked which health warning would attract their

192

attention, made them think about the health risks of smoking, motivated smokers to quit, and

193

which pack they would buy to try to reduce health risks, participants chose the graphic, larger,

194

and loss-framed warning label styles and formats (p-value<0.05). Smokers and nonsmokers also

195

selected the graphic, larger, and loss-framed warning label styles when asked which warning

196

they found to be the most effective (p-value<0.001).

197
198

When asked about perceptions regarding source attribution of message, a greater percentage of

199

participants responded that they found the Surgeon General’s message to be the “most truthful”

200

(Χ2=108.6, p-value<0.001) and the “most believable” (Χ2=109.5, p-value<0.001) of the three

201

packs presented. Sixty-five percent (65%) of smokers stated that the health warning attributed to

202

the Surgeon General also made them think about quitting smoking.

203
204

Pack Design Characteristics

205

As illustrated in Table 4, results for pack selection were fairly consistent across all six sets of

206

pack design characteristics. Nearly 90% of participants selected the package labeled full flavor,

12
207

10, or with dark blue shading when asked which pack they perceived containing the most tar.

208

Additionally, a significantly greater number of participants were likely to choose the pack that

209

had the lighter color shading or descriptors that implied less risk (i.e. a lower number [6 vs. 10],

210

descriptors such as light, smooth, or silver, as compared to the pack labeled full flavor) when

211

asked which of the two packs would have the smoothest taste or which pack they would buy if

212

trying to reduce the risks to their health (Χ2 statistic, p-value<0.001). Participants were more

213

likely to select the branded pack when asked which pack they thought delivered the most tar, had

214

the smoothest taste, was more attractive, appealed to youth under 18 years of age, and contained

215

cigarettes of better quality (Χ2 statistic, p-value<0.001).

216
217

Smokers versus Nonsmokers

218

The responses of smokers and nonsmokers to the different sets of packs were similar with

219

regards to ratings of expected delivery of tar, smoothest taste, or intentions to purchase if trying

220

to reduce risks to their health. However, smokers were split as to which pack they might

221

purchase, while nonsmokers consistently selected the packs that implied reduced risk. For

222

example, when presented with two packs, one with a descriptor full flavor and the other with the

223

descriptor smooth, nearly half of smokers selected each of the two packs (47% selected full

224

flavor and 53% selected smooth) for purchase, while 72% of nonsmokers selected the pack

225

labeled smooth (Χ2=16.1, p-value <0.001). Results from these analyses remained consistent after

226

logistic regression analyses were conducted, adjusting for age, gender, race/ethnicity, and

227

education (results not presented).

228
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Smokers were also significantly more likely than nonsmokers to select the pack with the graphic

230

health warning when asked, compared to the pack with the text-based health warning, which

231

health warning was more likely to attract their attention (Brain vs. text warning: Χ2=5.3, p-

232

value=0.02; Smoker vs. text warning: Χ2=3.9, p-value=0.05), which health warning was more

233

likely to make people think about the health risks of smoking (Brain vs. text warning: Χ2=8.2, p-

234

value<0.01), was more likely to motivate smokers to quit (Brain vs. text warning: Χ2=4.5, p-

235

value=0.03), and is the most effective (Brain vs. text warning: Χ2=8.3, p-value<0.01). Logistic

236

regression analyses found that these differences were no longer statistically significant after

237

adjusting for age, gender, race/ethnicity, and education (results not presented). Additionally, no

238

significant differences were detected between smokers and nonsmokers when examining

239

selections made from sets of packs manipulated by message framing or plain packaging.

240
241

Current Smokers: Full Flavor versus “Light/Mild” Brands

242

Pack selections were analyzed after stratifying for smokers who currently reported smoking a

243

full flavor vs. any “light/mild” variety (light, ultra light, mild, or medium). Based on self-report,

244

nearly 30% of smokers reported currently smoking a so-called low tar variety of their cigarette

245

brand. When asked to rate sets of packs that vary by descriptor for perception of smoothest taste,

246

current smokers of “light/mild” brand cigarettes were significantly more likely to select the pack

247

that included a descriptor that implied reduced risk: light (Χ2=5.5 p-value=0.02), 6 (Χ2=5.9, p-

248

value=0.02), or the pack with light blue shading (Χ2=4.7 p-value=0.03), as compared to current

249

smokers of full flavor cigarettes. Results from these analyses remained consistent after logistic

250

regression analyses were conducted, adjusting for age, gender, race/ethnicity, education, and

251

cigarettes per day.
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253

DISCUSSION

254

Consistent with the findings recently reported in Canada, Australia, and the UK,13, 16, 19-21 the

255

results from this study confirm the hypothesis that consumers in the United States rate larger,

256

graphic health warnings that convey a loss-framed message as most effective in communicating

257

health risk information about smoking. Also consistent with previous studies, after adjusting for

258

demographic characteristics, these results did not vary with respect to smoking status.3, 7, 15, 17, 18,

259

22

260
261

This study also tested the potential effect of source attribution of the message. Significant

262

differences were not detected between the three manipulations presented to participants, although

263

a significantly greater percentage chose the Surgeon General’s Warning when asked which of

264

the three packs presented a message that was “more truthful” or “more believable.” This result is

265

likely due to the greater familiarity that people have with the current Surgeon General’s message

266

that appears on cigarette packs. This variable may be more important now that the FDA has

267

authority to regulate tobacco products and further research should be conducted to evaluate how

268

smokers perceive the FDA’s new authority with relation to tobacco.

269
270

The results from this study are also consistent with previous research indicating that

271

characteristics of package design such as colors and product descriptors convey information to

272

consumers about product characteristics and health risks.3, 7, 15, 23, 24 Pack colors and descriptors

273

such as smooth, silver and lower numbers, such as 6, do in fact communicate relative risk

274

messages to smokers and nonsmokers. This study also found that smokers of so-called low tar
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brands were more likely than smokers of full flavor cigarettes to rate the packs with lighter

276

colors and misleading brand descriptors as lower in tar delivery and posing less risk to health,

277

indicating that at least for some smokers, these package features influence purchasing choices.

278

The findings also indicate that nonsmokers were more likely than smokers to select the pack that

279

implied reduced risk through the inclusion of a descriptor when asked which of the two packs

280

they would purchase. This finding indicates that perceptions of packaging are not necessarily

281

based on “taste” or other sensory perceptions from smoking these brands. The results imply that

282

nonsmokers will base their purchasing decisions and implicit health claims on packaging and

283

labeling alone.

284
285

These findings have implications for implementation of the FSPTCA. Although the FSPTCA

286

does include a provision in Section 911 for the removal of the terms “light”, “mild”, or “low”

287

from labels, labeling, or advertising, it also gives the FDA authority to mandate the prohibition

288

of any other terms or pack elements that are found to imply differences in risk between brands.5

289

Additionally, Section 202 of the FSPTCA gives the FDA authority to revise the warning label

290

statements that will be required on cigarette packages, as well as issue regulations on which color

291

graphics will be required to accompany these statements.5 Qualitative and quantitative research

292

should be conducted with adult and youth smokers and nonsmokers to evaluate the nine

293

statements that are currently outlined in the legislation and select the most effective graphics to

294

illustrate each message to discourage nonsmokers (especially youth) from starting and encourage

295

current smokers to quit smoking.

296
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An important finding from this study with respect to future government regulation of packaging

298

is that participants were more likely to select the branded compared to plain white pack when

299

asked which pack delivered the most tar, smoothest taste, was more attractive, appealed to youth

300

under 18 years, and contained cigarettes of better quality. These results suggest that plain

301

packaging may reduce many of the erroneous perceptions of risk communicated through design

302

features on cigarette packs. This finding is supported by research by Wakefield et al.24, 25 as

303

well, which found that compared with branded packs, smokers inferred that cigarettes from plain

304

packs would be less rich in tobacco, less satisfying, and of lower quality tobacco. Additionally,

305

the more recent study by Wakefield et al.25 found that plain packs were rated as significantly less

306

stylish, less sociable, and less attractive. In the present study, the use of a white background

307

color for the plain packaging condition may offer a potential explanation for the finding that 46%

308

of participants selecting the branded pack and 48% of participants selecting the plain pack when

309

asked “Which one would you buy if you were trying to reduce the risks to your health?”

310

Previous research has shown that plain packs are not perceived as less harmful when other

311

colors, such as brown, are used as the standard background color.7

312
313

A limitation of this study is our reliance on a sample of participants recruited from a single city

314

in the Western New York region using a non-proportional quota sampling method, with quotas

315

filled by smoking status. Thus, we cannot conclude with certainty that the results from this study

316

would necessarily generalize to a more representative sample of the U.S. population. However,

317

although this was a relatively small sample, there was adequate statistical power to detect

318

differences in the choice questions. In addition, the findings are highly consistent with those

319

from other published studies that have been carried out using different populations, in different

17
320

locations, and in some cases using very different methodologies.3, 7, 15, 17, 18, 22 The consistency

321

of our findings with those previously reported lends confidence that the results presented here are

322

internally valid and robust. Another limitation of this study, as noted in a similar study by

323

Hammond and Parkinson3, is the “forced choice” nature of the pack ratings. Participants were

324

asked to choose between two packs for each question posed; this method could potentially result

325

in endorsement of a package design that might not have been chosen otherwise. Participants

326

who did not select either pack presented were coded as missing for analysis purposes in this

327

study; future studies might include a valid additional response option for participants to select if

328

they choose neither pack presented for a particular question.

329
330

The findings of this study are relevant when trying to understand how consumers are likely to

331

respond to government mandated changes in package labeling. Starting in June 2010, cigarette

332

manufacturers were barred from using “light,” “mild” and “low” brand descriptors on cigarette

333

packs under the FSPTCA.5 Several cigarette manufacturers have responded to this requirement

334

by changing their pack designs and using different brand descriptors. For example, prior to

335

2009, “Salem” cigarette packs were all printed in the same shade of green with their descriptor

336

printed across the top of the box. However, as shown in Figure 1, Reynolds American Inc.

337

(formerly RJ Reynolds) recently changed the packaging for Salem to include shading from green

338

to silver and have changed the descriptor on their packs to “Box” (formerly “Full Flavor”),

339

“Gold Box” (formerly “Lights”), and “Silver Box” (formerly “Ultra Lights”). These packs are

340

being sold in the U.S. market today and anecdotally, it has been noted that both retailers and

341

consumers continue to equate the new package shading and new descriptors with the recently

342

banned descriptor terms. Therefore, we conclude that while banning brand descriptors such as

18
343

“light,” “mild,” and “low” is a positive step forward in reducing misperceptions that consumers

344

hold about products that are essentially the same, manufacturers should also be barred from

345

using colors and other package design gimmicks that perpetuate the myth of product

346

differentiation.
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Table 1. Demographics and Tobacco Use Characteristics of Sample of Adult Smokers from Western
New York, n=397.
Smokers
Nonsmokers
Total
n=197
n=200
n=397
n
%
n
%
n
%
Demographic Characteristic
Age (years)*
80
41%
73
37%
153
39%
18-24
54
27%
39
20%
93
23%
25-34
31
16%
32
16%
63
16%
35-44
20
10%
20
10%
40
10%
45-54
12
7%
36
19%
48
12%
55 and older
Sex*
118
60%
85
43%
203
51%
Male
79
40%
115
58%
194
49%
Female
Race/Ethnicity
134
68%
149
75%
283
71%
White, non-Hispanic
35
18%
27
14%
62
16%
Black, non-Hispanic
14
7%
13
7%
27
7%
Hispanic
13
7%
10
5%
23
6%
Other, non-Hispanic
1
1%
1
1%
2
1%
Refused
Highest level of Education*
Grade school or some high school
6
0%
4
2%
10
3%
67
34%
47
24%
114
29%
Completed high school
46
23%
29
15%
75
19%
Technical or trade school
48
24%
43
22%
91
23%
Some university
28
14%
60
30%
88
22%
Completed university degree
2
1%
17
9%
19
5%
Post-graduate degree
Current tobacco use (Among
Smokers only)
Some days (even a puff in last 30
55
28%
----days)
Every day
142
72%
----Cigarettes per day (median=17)
0-10
11-20
21 or more

77
51
69

39%
26%
35%

----

----

----

----

No
Yes

47
150

24%
76%

---

---

---

---

Ever tried to quit

Planning to quit
<1 month
48
24%
----1-6 months
49
25%
---->6 months
59
30%
----Not planning to quit
41
21%
----Time to first cigarette
<5 minutes
41
21%
----6-30 minutes
35
18%
----31-60 minutes
37
19%
---->60 minutes
84
43%
----*Significant differences detected between smokers and nonsmokers, Chi-square statistic, p-value<0.05.
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Table 2. Frequencies of ratings given to pack sets illustrating style and message framing of health warning labels (n=397).
WARNING LABEL FORMAT
Graphic vs. Text

MEASURES
Attract attention
Which one would you buy?
Which one would you buy if you were
trying to reduce the risks to your health?
Think about the health risks of smoking
Motivate smokers to quit
Most effective

86%
16%
55%*
91%
89%
90%

14%
83%
43%
8%
10%
10%
Gain vs. Loss Framing

Graphic vs. Text

Missing**
0%
1%

86%
16%

2%
1%
1%
1%

58%
91%
89%
89%

14%
83%
40%
9%
10%
11%
Gain vs. Loss Framing

Missing**
MEASURES
Attract attention
35%
0%
25%
65%
Which one would you buy?
15%
2%
83%
72%
Which one would you buy if you were
trying to reduce the risks to your health?
32%
1%
68%
63%
Think about the health risks of smoking
15%
1%
16%
84%
Motivate smokers to quit
41%
1%
40%
59%
0%
24%
Most effective
32%
68%
Bold entries indicate statistically significant difference (p-value<0.001) between responses based on Chi-square statistic.
*Statistically significant difference between responses based on Chi-square statistic, p-value=0.011.
**Missing values were not included as valid responses in Chi-square statistic analyses.

Missing**
0%
1%
2%
1%
1%
1%

75%
25%

Missing**
1%
3%

34%
83%
60%
76%

3%
0%
0%
0%
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Table 3. Frequencies of ratings given to pack sets illustrating size and attribution of health
warning labels (n=397).
WARNING LABEL FORMAT
Size: 30% vs. 50% vs. 100%

MEASURES
Most tar
Smoothest taste
Attract attention
Which one would you buy?
Which one would you buy if you were
trying to reduce the risks to your health?
Think about the health risks of smoking
Motivate smokers to quit
Most effective

24%
55%
2%
73%

5%
16%
2%
11%

56%
12%
71%
14%

Missing*
15%
18%
25% a
3%

34%
1%
2%
2%

11%
3%
1%
4%

53%
72%
73%
70%

3%
25% a
25% a
25% a

Attribution (Surgeon General vs. FDA vs. None)

Missing*
MEASURES
Most truthful
28%
14%
3%
55%
How truthful (Mean: 1 (not)-7 (very))**
6.72
6.5
6.48
Message you believe
25%
14%
6%
54%
How believable (Mean: 1 (not)-7 (very))**
6.58
6.57
6.57
Which pack makes you think about
quitting smoking?
22%
14%
13%
51%
Bold entries indicate statistically significant difference (p-value<0.001) between responses based on Chi-square
statistic.
*Missing values were not included as valid responses in Chi-square statistic analyses.
**Means were analyzed for statistically significant differences using ANOVA analyses (Sidak correction
applied); significant differences were not detected.
a
Due to a technical error issue, 97 participants (24%) were not asked this question (68 nonsmokers and 29
smokers).
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Table 4. Frequencies of ratings given to pack sets illustrating pack design characteristics (n=397).
PACK DESIGN CHARACTERISTICS
Full flavor vs. Light

MEASURES
Most tar
Smoothest taste
Which one would you buy?
Which one would you buy if you were
trying to reduce the risks to your health?

MEASURES
Most tar
Smoothest taste
Which one would you buy?
Which one would you buy if you were
trying to reduce the risks to your health?

92%
22%
38%
4%

81%
25%
46%
18%

4%
77%
62%
94%
Full flavor vs. Silver

14%
72%
52%
78%
Number: 10 vs. 6

Full flavor vs. Smooth

Missing**
4%
1%
0%

91%
5%
37%

2%

9%

Missing**
5%
2%
1%

87%
20%
37%

4%

8%

5%
94%
62%
88%
Dark vs. Light Shading

5%
76%
61%
87%
Plain Packaging

Missing**
MEASURES
Most tar
8%
5%
88%
54%*
Smoothest taste
22%
7%
71%
69%
Which one would you buy?
42%
2%
56%*
81%
Which one would you buy if you were
trying to reduce the risks to your health?
8%
3%
46%
89%
More attractive
N/A
N/A
N/A
97%
Appeal to youth under 18 years old
N/A
N/A
N/A
91%
Contains cigarettes of better quality
N/A
N/A
N/A
92%
Bold entries indicate statistically significant difference (p-value<0.001) between responses based on Chi-square statistic.
*Statistically significant difference between responses based on Chi-square statistic, p-value<0.005.
**Missing values were not included as valid responses in Chi-square statistic analyses.

Missing**
5%
1%
2%
4%

Missing**
8%
5%
2%
5%

37%
25%
18%

Missing**
9%
6%
1%

48%
3%
9%
6%

6%
1%
0%
2%
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Figure 1. Example of Changes in Descriptor and
Color Shading on packs of "Salem" cigarettes from
2006 to 2009.
2006

"Full Flavor"

"Lights"

"Ultra Lights"

2009

"Box"

"Gold Box"

"Silver Box"

FCTC Article 11 - Tobacco Warning Labels
Evidence and Recommendations from the ITC Project
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International Tobacco Control
Policy Evaluation Project

’HEALTH WARNINGS
An essential tool for communicating tobacco health risks
Health warnings are the focus of Article ii of the Framework Convention Although impossible to achieve, the challenge for
on Tobacco Control (FCTC), the world’s first health treaty. More than 16o
warning labels is to convey the devastating health
countries inhabited by over 80% of the worlds population are parties
.
impacts of the product contained within.
to the FCTC and are required to implement ’effective’ policies on health
warnings. This report is designed to present policymakers with research
evidence from the International Tobacco Control (ITC) Policy Evaluation Project, the world’s most extensive research dedicated to
evaluating the impact of policies of the FCTC. ITC research findings provide an evidence base that defines the components of effective
warning labels and strongly supports the implementation of vivid, pictorial warnings. In short, the ITC Project offers evidence-based
answers to the question: "What is effective and what is not effective for policies on health warnings?"

Health warnings on cigarette packages
are among the most prominent sources of
information about the harms of smoking and
tobacco use. More smokers report getting information about the risks of smoking from packages than any other source except
television. , Health warnings are an extremely cost-effective public health intervention compared to other tobacco prevention efforts
such as paid mass media advertising, given their tremendous reach and frequency of exposure. Smokers who smoke 20 cigarettes
per day, for example, are potentially exposed to the warnings at least 7300 times per year. Non-smokers, including children and
youth, also report high exposure and awareness of health warnings on packages .2 Research conducted by the ITC Project has proven
that warning labels are an effective risk communication tool for:

How can we communicate the fact that this product will kill 113 to 112
of its regular users at an average loss of life of about one decade?

i. Educating/informing smokers and non-smokers about the many negative health consequences of smoking.
2. Motivating and encouraging smokers to quit and non-smokers not to start smoking.
3. Providing information to enhance efficacy for quitting.
There is another important reason for implementing strong health warnings on tobacco packages. Tobacco packaging is used by the
tobacco industry to reinforce brand imagery, to minimize perceptions of risk, and to suggest incorrectly that some types of cigarettes
are less harmful than others (e.g. use of "mild" and lighter colour packages to suggest less harm). Effective warning labels can
counteract misleading messages and convey the health risks of smoking and exposure to second hand smoke.

FCTC Article 11 Guidelines
for heaLth warnings
Article ii of the FCTC states that health warnings on
cigarette packages should cover at least 50 percent of
the principal display areas (both the front and back) of the
tobacco package, but at a minimum must cover at least
30 percent of the principal display areas. It also requires
that warnings be rotated; large, clear, visible and legible;
and approved by the competent national authority. Strong
international guidelines for Article ii adopted in November
2008 during the Third Conference of the Parties recognize
the evidence that effectiveness of health warnings
increases with their size and that pictorial warnings have
a greater impact than text- only warnings. The Guidelines
recommend pictorial warnings on at least 50% of the
package and call for key requirements for the content,
position, and size of warnings (SEE TEXT BOX).
Canada was the first country (2001) to implement pictorial
warning labels that are compliant with the FCTC Article
ii Guidelines. As of May 2009, more than two dozen
countries have passed legislation requiring large pictorial
health warnings on cigarette packages. Other countries
are currently preparing strong warning label policies in
response to the new FCTC Guidelines.

:U
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i Hammond 0, Fong GT, McNeill A, Borland R, Cummings KM 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 2oo6;5
(Suppi III) :iitz iii25.
2 Hammond 02009. FCTC Article ii. Chapter i. Tobacco Labeling Toolkit. Evidence Review.
i Note that Warning Labels are only one of three requirements of FCTCArticle il. See FCTC
Article ii Fact Sheet on Emission and Constituent Labelling and FCTC Article 11 Fact Sheet
on Misleading Information and Plain Packaging at www.tobaccolabels.org for more
comprehensive guidance on Article ii.

The ITC Project and evaluation
health warnings
About the ITC Project
The ITC Project is the first-ever international cohort study of smoking, with an emphasis
on national-level tobacco control policy evaluation. Launched in 2002 in Canada, United
States, United Kingdom and Australia (the ITC Four Country Survey), the ITC Project now
consists of cohort surveys of representative samples of adult smokers in 19 countries Canada, United States, United Kingdom, Australia, Ireland, Scotland, Thailand, Malaysia,
South Korea, China, Mexico, Uruguay, New Zealand, France, Germany, the Netherlands,
Brazil, Bangladesh and Mauritius. In late 2009, ITC surveys will be launched in Bhutan
and India. One broad objective of the ITC Project is to create an international evaluation
system to measure the impact of tobacco control policies of the FCTC as well as other
tobacco control initiatives as they are implemented in ITC countries.

ITC survey methods
The ITC Project conducts annual national-level surveys to collect information to evaluate
FCTC policies and other tobacco control activities. The longitudinal cohort design of the
ITC Project, in which individuals are measured on the same key outcome variables over
time, allows stronger conclusions to be drawn about whether graphic warnings increase
attention that smokers pay to the warnings, whether this is associated with increases in
perception of the health risks, and whether this leads to quit attempts and successful
quitting. Smokers (and non-smokers in some countries) are asked more than 200
questions to measure smoking and quitting behavior, health knowledge, psychosocial
mediators, and awareness of and support for policies on smoke-free, taxation, warning
labels, and advertising and promotion (SEE SIDEBAR).ii Using a strong common
conceptual approach with multiple survey measures, the ITC Project can test how policies
change or fail to change behaviour and identify areas where improvement in policy
impact might be achieved.

The ITC Project is conducting prospective cohort surveys to evaluate the
impact of tobacco control policies (especially those of the FCTC) and other
interventions (e.g. mass media campaigns) in countries inhabited by 50%
of the world’s population, 6o% of the world’s smokers, and 70% of the
world’s tobacco users.
ii /TCsurveys can be downloaded from the ITC Project website at www.itcproject.org

The Ut four country survey: powerful evidence in support
of enhanced warning labels (especially pictorial warnings)
Considerable evidence to support policymakers in implementing larger warning labels, including pictorial images, emerges from the
International Tobacco Control (ITC) Four Country Survey (ITC-4), a cohort survey of approximately 9,000 adult smokers (18 years or
older) in Canada, Australia, the United Kingdom, and the United States. Over the course of 5 waves of these national cohort surveys
conducted between 2002 and 2006 (ongoing to 2014), the ITC Project has examined labeling policies of differing intensity over 4
countries and has longitudinally examined what happens when countries implement changes in text and size only, compared to
when pictorial warnings are introduced. The findings below provide compelling evidence of the effectiveness of pictorial warnings in
Canada and Australia and enhanced UK text warnings, establishing the case for strong implementation of the Article ii Guidelines.

2001:

Canada’s Pictorial Warnings vs. Text-Only Labels
Canadian pictorial warning labels, which meet the FCTC
Guidelines, were most effective in informing smokers about
the risks of smoking compared to smaller, less comprehensive
text warnings in Australia, the United Kingdom and the United
States. Australia’s text warnings, which were slightly below the
FCTC minimum requirements were more effective in conveying
the range of health risks than the United States’ side of pack
text warning and the UK warning, both of which were well below
the minimum FCTC standard.

2003:

11P i

UK Enhances Text-Only Warning Labels
After new, larger text warnings were implemented in the UK
to meet the minimum FCTC Guideline, significantly more UK
smokers reported reading and noticing health warnings and
were significantly more likely to report that the health warnings
had deterred them from having a cigarette compared to US and
Australian smokers. Canadian smokers continued to report
higher levels of impact than smokers in the other three countries.

2006:

UK enhanced text
warning to 20% front
and 40% back plus
border (2003)

JEWi

Australia Introduces Pictorial Warning Labels
The introduction of pictorial warnings in Australia resulted in an increase in noticing and reading of warning labels, thinking
about the health risks and quitting, reporting that the labels had made them forgo a cigarette they were about to smoke,
and avoiding warning labels among Australian smokers These are all favorable outcomes because they are associated with
increases in quitting.’

0.5

Australia
changed to 7
pictorial warnings

Fig I Proportion of smokers who
used at least one strategy to avoid
warning tabets or cigarette package
-+---....,...

.......... .-I

0+4
0.3
02
0.1
0.0
2002 ?OO1 2004 200

006

*Canada, .USA *4* 4t

The new graphic warnings in Australia (2006) led to a greater increase in avoiding warning labels
than did the text only warnings in the UK (2004) This is Important because avoidance of warnings is
associated with increases in quit attempts

:U
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Pictorial warnings are more effective than text-only warnings
A vast body of health communication research has clearly shown that the use of pictures
and vivid imagery results in messages that are more easily noticed and remembered. An
understanding of both the health risks and severity of smoking are important factors in
motivating smokers to quit. Consumer research, experimental studies, and populationbased surveys consistently demonstrate the importance of using pictures in package
health warnings. ITC Four Country Survey demonstrated that larger pictorial warnings,
such as those implemented in Canada and other countries, are likely the most effective
means of communicating the full range and severity of health risks to smokers. After
Canada introduced large pictorial warnings labels in 2001, 91% of smokers in Canada
said they had read the warnings and 84% of smokers viewed health warning labels as a
source of health information, compared with 47% of US smokers, where only text-only
labels are required. Pictorial warning labels increased awareness of the association
between smoking and specific health hazards (e.g. lung cancer, heart disease, stroke,
and impotence).

Enhanced health warnings increase knowledge of the risks of smoking
An ITC evaluation study of health knowledge and warning labels in Canada, the US,
Australia, and the UK in 2002 demonstrated that a large proportion of smokers have
inadequate knowledge of the harms of smoking: more than a quarter of smokers did
not believe that smoking causes stroke, and fewer than half of smokers believed that
smoking causes impotence. Knowledge of health effects was strongest among smokers
in Canada, the only country that had pictorial warnings on 50% of the front and 50% of
the back of the pack, and weakest among US smokers, where text warnings appear only
on the side of the pack. In Canada, where health warnings include the message that
smoking causes impotence, almost twice as many smokers (60%) were aware of this
health effect compared to smokers from the US (34%), UK (36 0/o), and Australia (36 0/0),
where this health outcome was not present in their text labels. 6

CIGARETIES CAUSE
LUNG CANCER
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_Canadian Pictorial Warning Label

(20
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After UK text warnings were increased in size in early 2003 from 6% of the front and
back to 30% of the front and 40% of the back surrounded by a border of 3-4 mm, and
the number of warnings increased from 6 to 16 (two for the front and 14 for the back),
smokers reported greater awareness of health risks. For example, after a warning label
on impotence was introduced on UK labels, smokers’ knowledge of this specific health
effect increased substantially (from 36 to o% of smokers) compared to Canada, US,
and Australia.
An ITC evaluation study found that Canadian smokers are also more likely than Mexican
smokers to know that smoking causes stroke, impotence, and mouth cancer, as these
smoking-related health outcomes are included on Canadian warning labels but not on
Mexican labels.8

Uruguay

(2005)

Larger, more comprehensive health warnings are more effective
In analyses of the first wave of the ITC Four Country Survey, conducted in 2002, the
ITC Four Country Survey found that larger (500/6), more comprehensive set of 6 warnings
in Canada were more likely to be noticed and rated as effective by smokers, compared
to labels in Australia, the UK, and the US: 60% of Canadian smokers noticed the
warnings "often" or "very often" compared to 52% of Australians, 44% of UK smokers,
and 30% of US smokers. Canadian smokers reported higher levels for every measure of
label effective n ess. 10
After UK health warnings were enhanced in 2003 to meet the minimum FCTC standard,
the ITC Four Country Survey found that measures of warning label salience and selfreported impact significantly increased among UK smokers, whereas no increases were
observed among smokers in Canada, Australia, or the United States. The proportion of
U smokers who noticed health warnings on packages "often" or "very often" increased
from 44% to 82% - the highest among the 4 countries. U K smokers were more likely to
report that the health warnings had deterred them from having a cigarette compared to
US and Australian smokers.h112

Pictorial warnings sustain their effects longer than text warnings
A common phenomenon in health communication is message "wear-out". As applied
to health warnings, with repeated exposure over time, warnings may lose their effect.
Enhanced text-only UK warnings introduced in 2003 were considerably, more likely to
be noticed than the Australian warnings, which were only slightly smaller, but had been
in place for more than 8 years at the time of the survey. 13 While declines in salience and
impact were observed during the 2.5 years following the introduction of the new UK
warnings, warning label wear-out was more prominent in the US, where labelsare small
and printed only on the side of the pack. 14 Measures of salience and impact remained
high in Canada even 4 years after implementation of large, pictorial warning labels. This
suggests that larger, more vivid warnings are more likely to retain their salience over time
than less prominent text-based warnings because they have less of a wear-out effect.15

Pictorial warnings increase motivation to quit
Evidence from ITC surveys suggests that health warnings can promote smoking
cessation and that larger pictorial warnings are most effective in doing 50.16 Large
pictorial warnings increase knowledge of the harms of smoking, thoughts about the
health risks, and behaviours (avoiding the warnings, forgoing a cigarette) that can then
motivate intentions to quit and then quit attempts. ITC research shows that Canadian
and Australian graphic warnings stimulated more cognitive responses, such as thinking
about the health risks of smoking, than the U K text-based warnings.1718 Additional
evidence that health warnings can promote smoking cessation comes from non-ITC
studies conducted in Brazil, the UK, the Netherlands, and Australia showing significant
increases in call volumes to national telephone quitlines after contact information was
included in package warnings.19

How important and effective are health warnings
low and middle-income countries (LMICs)?
The question arises as to whether warning label policies
that are implemented in industrialized countries are as
effective when implemented in low and middle-income
countries. The ITC Project has found that smokers in low
and middle-income countries such as Thailand, China, and
Malaysia, are more likely to notice warning labels "often"
or "very often" compared to smokers in higher income
countries such as Canada, US, UK, and Australia. This may
be because there are few sources of information available
to convey the harms of smoking. Since warning labels are
so prominent in these low and middle-income countries,
they have the potential to influence smokers’ behaviours
more than in high-income countries.
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In the three Asian countries, warning labels have
the potential to have a strong impact on smokers
(noticing is high), as shown in the above graph.
The potential for effective warning labels is not
fulfilled in Malaysia and China, where warnings
are small and lacking in content and vividness,
as shown in the graph on the left: the Malaysia
and China levels for this important measure
of warning effectiveness fall to very low levels
(and, interestingly, at the some low level as the
U.S., which is the only other ITC country to have
warnings on the side of the pack).
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ITC research in Asian countries (see ITC findings
in Thailand and China on pages 8 and 9)
suggests that health warnings may be even
more important and potentially effective in
LMIC5. In countries where other sources of
information about the harms of smoking are
lacking, the health warning assumes even
greater importance, and thus, the principles of
designing strong and effective health warnings
described in this brochure are even more
important in LMICs.

Health warnings have greater importance in countries where there are fewer other sources of
information about the harms of smoking (these are likely to be LMICs), but they need to be sufficiently
prominent to fulfill their potential. Thus, health warnings would have greater importance in LMCs.

Source for the two graphs: Fang GT (2007, October). The International Tobacco Control Policy Evaluation Project:
Evaluating Global Tobacco Policies of the Framework Convention on Tobacco Control. Plenary presentation given at
the 8th Asia Pacific Conference on Tobacco or Health (A PACT), Taipei.
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THAILAND WARNING LABELS
Enhancing warningLabels: beyond FCTC minimum standar
increases effectiveness
D esi gnisIIt he ITC Evaluation i,iINew Pictorial
The enhancement of warning labels in Thailand in
2006 from 30% text-only (FCTC minimum) to 50%
pictorial (FCTC recommended; also consistent
with the strong Article 11 Guidelines) was
evaluated by comparing the change in Thailand
before and after the enhancement to the change
in Malaysia at about the same time, where the
warning labels did not change. This is an example
of a "quasi-experiment" (also known as a "natural
experiment"), which in combination with other
design features, provides a strong research design
for evaluating policies.’

iy
Thailand

Irlhoni

arIIom

iii For additional information about research methods for
evaluating tobacco control policies, see the IARC Handbook 12
on Cancer Prevention: Methods for Evaluating Tobacco Control
Policies (Section 2.1: Design issues in the evaluation of tobacco
control policies.)

The ITC Thailand Survey found that increasing the
label size and adding graphic images to warning
labels greatly increases their effectiveness. In 2006,
the warnings were enhanced to o% of the pack plus
graphic imagesamong the strongest warnings in the
world. After implementation of these new warnings,
the percentage of smokers stating that the labels made
them think about the health risks "a lot" increased from
34% to 53%, and those stating that the labels made
them "a lot" more likely to quit increased from 31%
to 44%.22 The ITC Malaysia Surveyconducted at the
times showed no such increases: their labels
did not change during that time.

Malaysia will implement pictorial warning labels in
June 2009 and the ITC Southeast Asia Surveys will be
evaluating their impact.

CTC Article ii
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Fig Z. The effect of warning labels on cigarette packages
on smokers in Thailand and Malaysia
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WARNING LABELS

.:Weak implementation of FCTC Article 11 results
effective warnings
In 2008, China enhanced its health warning labels
from text warnings on the side of the pack to larger
text warnings on 30% of the front and 30% of the
back. These new labels met only the minimum label
size specified in the FCTC, but did not meet the
standard set by the strong Article ii Guidelines which
were adopted shortly after the new Chinese warnings
were released (see the box on page 2 that describes
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The two actual Chinese warnings (text-only; 30% of front and back)
were rated the lowest of all io warnings on motivating smokers
to quit Consis t ent with the findings of the ITC 4, all of the picture
warnings were rated higher than their corresponding text warnings
on this important measure of label effectiveness.

An ITC experimental study conducted among 1200 adult smokers, adult non-smokers and youth across four cities in China (Beijing,
Shanghai, Kunming, and Yinchuan) found that the new enhanced text-only Chinese warnings were much lower in effectiveness than
pictorial+text warnings. The old (text on the side of the pack) and newly enhanced Chinese text-only warnings (30% on the front
and 30% on the back of the pack, but not very distinctive), and eight alternative warnings that were created on Chinese packs using
pictorial + text warnings from Canada, Singapore, Hong Kong and The European Union, were ranked and rated by participants on a
number of dimensions, including perceived effectiveness in motivating smokers to quit and in convincing youth not to start smoking.
The results were remarkably consistent across adult smokers and adult non-smokers and youth, for all four cities and for males and
females. All four pictorial+text warnings were rated and ranked highest on effectiveness in motivating smokers to quit and convincing
youth not to start smoking (see graph above). The text-only versions of the four pictorial warnings were rated in the middle. Finally,
the real newly enhanced Chinese text warnings (30% of front and back) were rated at the bottom of the set of io warnings, just above
the old text warnings that had appeared on the side of the pack.

There is strong public support for large picture warnings
IC research shows that smokers want to see more health information on
cigarette packages. In all ITC countries, the percentage of smokers who want
more information on cigarette packages is greater than the percentage of
smokers who want less information, even in those countries where graphic
pictorial warnings have already been introduced (see graph to the right).

New directions
Brazil has implemented some of the most vivid and emotionally arousing pictorial
warning label images in the world. Brazil’s approach is based on research in the
neurobiology of emotion showing that stimuli that are (a) very negative, and
(b) high in arousal cause an avoidance response. The images on the new Brazil
warnings were selected so that they were negative and highly arousing. The ITC
Brazil Projecta collaboration with the National Cancer Institute of Brazil and the
Brazil Ministry of Healthis evaluating whether such warnings are indeed more
effective and whether the effectiveness of pictorial warnings is due (at least in
part) to the negative emotion and high arousal caused by the images.
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Abstract: The objective of this research was to compare the response of adult smokers in
Malaysia to newly proposed pictorial cigarette warnings against the current text-only
warnings. The study population included 140 adult male smokers who were enrolled in a
randomized trial to view either the new pictorial warnings (intervention) or the old
text-only warnings (control). Participants completed pre-exposure and post-exposure
questionnaires that assessed their awareness of the health risks of smoking, response to the
package warnings, and interest in quitting smoking. Exposure to the pictorial warnings
resulted in increased awareness of the risks of smoking, stronger behavioral response to the
warnings and increased interest in quitting smoking. The new warnings in Malaysia will
increase smokers’ knowledge of the adverse health effects of smoking and have a positive
effect on interest in quitting.
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1. Introduction
In 2000, Canada became the first country to mandate large graphic pictorial warnings on cigarette
packs. Each design was composed of; a general warning theme, text-based information, a picture, and
self-efficacy oriented health messages [1,2]. Since Canada first adopted its graphic pack warnings,
many other countries have done the same [2-7]. The number of countries adopting graphic warnings is
increasing (see http://www.tobaccolabels.calhealthwarnings for the latest number).
Several published studies, mostly conducted in high income countries, have confirmed the
superiority of graphic pack warnings compared to text-based warnings in informing the public about
the risks of smoking and stimulating interesting in quitting smoking [6,8-12]. Risk perception has been
found to be affected by socioeconomic factors, among which are education and income [13]. This
highlights the importance of studying the effect of cigarette warning labels in middle- and low-income
countries to ascertain either universality or diversity of the impact of such warnings across countries
with different levels of access to knowledge. A study in Mexico, a middle income country, found that
smokers respond to warnings in a similar way to smokers in high income countries [14]. In the same
context, Fathelrahman and associates [15] showed that Malaysian smokers responded to textural
warnings in a fashion comparable to that identified in the West, so we might expect a high degree of
generalization. However, it is important to test this hypothesis and also very useful to see if reactions
to isolated exposures mirror those to repeated exposures as happens once warnings are introduced.
Figure 1 shows the standard pack warning on cigarettes sold in Malaysia before January 2009. The
single text-only message stated: "warning by the Malaysian government; smoking is hazardous to
health". Malaysia ratified the World Health Organization’s Framework Convention on Tobacco
Control in September 2005, which obligated them to adopt an enhanced tobacco product warning
system [16]. Malaysia, like many other countries, adopted a rotating series of graphic pictorial
warnings labels beginning in January 2009.
Figure 1. The text-only cigarette package warning label used in Malaysia before the
implementation of the new labeling policy starting from January 2009.
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This paper presents results from an evaluation undertaken study just prior to the appearance of the
new graphic warnings on cigarette packs to gauge how the new warnings might impact awareness of
the health risks of smoking, response to the package warnings, and interest in quitting smoking among
a sample of Malaysian adult current smokers.
2. Methodology
2.1. Design of Study
A two-group randomized design was used to compare the impact of the new graphic warning labels
against the original text based pack warnings. Participants were 140 male Malaysian adults (18 years
and older), at least weekly smokers, who completed the study (from 174 who commenced). Subjects
were recruited as volunteers from different places within Penang State to the Western North of
Malaysia during the period from the May to December 2008. Allocation to study group was initially
by coin toss, then alternating group.
2.2. Procedures
All subjects enrolled in the study were asked to participate in two sessions. During the first visit,
participants were told that "the study is evaluating cigarette pack warning labels and that they
(i.e., participant) are going to answer certain questions related to smoking and that they will be asked
to return to see certain materials before being asked again to answer a second questionnaire".
Following consent, they were asked to complete a questionnaire which asked about their smoking
history, demographic characteristics, questions about awareness of the health risks of smoking,
exposure and response to health warnings on cigarettes, and interest in stopping smoking. It was
written in Malay with an English translation made available if preferred.
In the second session, approximately one week later, participants were provided with either
mocked-ups cigarette packs showing the new graphic health warnings as illustrated in Figure 2, or a
set of local cigarette brands using the standard text based warning, as shown in Figure 1. The graphic
packs were prepared to resemble the new designs of the cigarette pack warning labels proposed by
Malaysian government. The text-based information printed besides the depicting pictures in the
graphic packs was written in both languages Malay (front side of the pack) and English (back side). In
both groups, participants were given the packs all at the same time and instructed to take a few minutes
to examine them. After about five minutes the packs were collected from respondents and they
completed a second questionnaire reassessing their awareness of the health risks of smoking, response
to health warnings on cigarettes, and interest in stopping smoking. The entire session took less than 30
minutes.
Of the 174 respondents enrolled in the study at baseline, 140 completed the second survey. Only
those participants who completed both the baseline and follow-up surveys are included in analyses
presented here. As shown in Table 1, the comparison of the smoking characteristics of the subjects
assessed at baseline revealed no significant differences between those assigned to either group. In
addition, there were no differences with regards to the age, gender, ethnic group, religion, higher level
of education, annual household income and employment status.
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reimbursed for transportation costs to and from the study location. In addition subjects who completed
both sessions were given a free study tshirt (cost about RM 30) as an incentive. The study was
approved by the USM ethical committee (FWA000077 18, 1RB00004494).
Table 1. Smoking characteristics of adult smokers who participated in the study.
Item
Number of cigarettes smoked per day a
(0) <10 cigarettes
(1) 11-20
(2) 21-30
(3) >30
First cigarette how soon after waking b
(0) After 60 minutes
(1) 3Oto6Ominutes
(2) 6to3Ominutes
(3) Within 5 minutes
Do you smoke more frequently during the first hours after
waking
(0) No
(1) Yes
Which cigarette would you hate most to give up d
(0) All
(1) First one in the morning
Do you smoke if you are so ill ’
(0) No
(1) Yes
Do you find it difficult to refrain from smoking f
(0) No
(1) Yes
Average score (mean – SD) on nicotine dependence a
Nicotine dependence g E
Low nicotine dependence
Medium nicotine dependence
High nicotine dependence
Perceived addiction (how addicted to cigarette) h
Not at all addicted
Somewhat addicted
Very addicted
Can’t say
About how many years have you been smoking
<1 year
1-5 years
6-10 years
>lOyears

Frequency (%)
Control (N = 70)

Intervention (N = 70)

P value
0.798 *

30 (42.9)
34(48.6)
4(5.7)
2(2.9)

25 (36.2)
38(55.1)
3(4.3)
3(4.3)
0.361 *

32 (45.7)
18(25.7)
11(15.7)
9(12.9)

27 (39.7)
13(19.1)
12 (17.6)
16 (23.5)
0.115 *

55 (78.6)
15 (21.4)

46 (66.7)
23 (33.3)
0.176 *

41(58.6)
29(41.4)

32 (47.1)
36(52.9)
0.532 *

57 (81.4)
13 (18.6)

54 (77.1)
16(22.9)
0.957 *

50(71.4)
20(28.6)
2.74 – 2.14

49 (71.0)
20(29.0)
3.46 – 2.47

0,070
**
0.410 *

46 (65.7)
15 (21.4)
9(12.9)

38 (56.7)
15 (22.4)
14(20.9)
0.692 *

16 (22.9)
42 (60.0)
5(7.1)
7(10.0)

19 (27.1)
40 (57.1)
7(10.0)
4(5.7)
0.316 *

6(8.6)
9(12.9)
20 (28.6)
35(50.0)

2(2.9)
14 (20.6)
22 (32.4)
30(44.1)
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Table 1. Cont.
Frequency (%)
Intervention (N = 70)

Item

Control (N = 70)

Have you ever tried to quit smoking’
No
Yes
In the last month, have you stubbed out a cigarette before you
finished it because you thought about the harm of smoking
No
Yes

P value
0.334 *

8(11.4)
62 (88.6)

12(17.1)
58 (82.9)
0.158 *

37 (52.9)
33 (47.1)

44 (64.7)
24 (35.3)

(%): column percentage, * Chi-square, ** independent T-test; according to Fagerstrom questionnaire, 0-3
(low nicotine dependence), 4-5 (medium nicotine dependence), 6-10 (high nicotine dependence); ’N = 139
smokers, "N = 138 smokers, C N = 139 smokers, d N = 138 smokers, ’N = 140 smokers, N = 139 smokers; g
N =137 smokers; N =140 smokers, ’N = 138 smokers, 1 N = 140 smokers, m N = 138 smokers.

2.3. Outcome Measures
The three main outcomes were: (1) pre-/post-changes in awareness of the health risks of smoking;
(2) pre-/post- changes in responses to warning labels; and (3) pre-/post-changes in interest in stopping
smoking. Each is described below.
2.3.1. Awareness of health risks
Participants were asked which of 13 different health conditions were related to smoking. Health
conditions included; stroke in smokers (blood clots in the brains), impotence in male smokers, lung
cancer in smokers, decay in the lungs of smokers, stained teeth in smokers, peripheral vascular
diseases, diabetes, bronchial asthma in children of smokers, addiction to smokers, poisoning with toxic
substances, a lot of serious diseases in smokers and in people around them who do not smoke, mouth
cancer in smokers and gangrene in the legs or feet of smokers. If the person answered "no" to diabetes
they were scored as having a correct answer. A total awareness score was computed by assigning a "1"
to all correct responses (range 0-13).
2.3.2. Response to warning labels
Participants were asked five questions about how they respond to cigarette product warnings labels.
The five questions were: (1) to what extent, if at all, do you read or look closely at labels (not at all, a
little, somewhat and a lot)? (2) To what extent, if at all, do those health warnings make you think about
the health risks (not at all, a little, somewhat and a lot)? (3) To what extent, if at all, do the health
warnings on the cigarette pack designs make you more likely to quit smoking (not at all, a little,
somewhat and a lot)? (4) To what extent, if at all do the warning labels cause you to stop from having
a cigarette (never, once, a few times and many times); and (5) to what extent if at all, do you avoid
looking at the warning labels (yes and no/unsure)? Questions 2 and 3 were combined into a composite
variable similar to Borland et al. [11] with three levels (2 = a lot for both; 1 = a lot for one; and 0 = all
other combinations). At baseline session, the five questions were about how the smokers respond to
the warning labels commonly available in the market at time of study (i.e., text-only warning). In the
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second session, the questions were directed towards the warning labels viewed in the study (pictorial
warnings for the intervention and text-only warnings for the control).
2.3.3. Interest in quitting
Participants were asked if they are planning to quit smoking in the future with four possible answers;
within the next month, within the next six months, sometime in the future beyond six months or not
planning to quit.
2.3.4. Statistical analyses
Both descriptive and comparative analyses were performed. For comparative analyses, differences
between experimental and control groups were tested by independent student t-test for the scale data
and by Chi-square or McNemar statistics for categorical data when comparing pre-post measures
within groups. Multiple logistic and multiple linear regressions were used to predict the effect of the
warning labels on three outcomes; post-treatment knowledge, post-treatment cognitive responses and
post-treatment interest in quitting. P <0.05 was considered statistically significant.
3. Results

3.1. Awareness of Health Risks

Exposure to the pictorial health warnings was associated with a significant increase in awareness of
the health risks of smoking (see Table 2) Before viewing the pack warnings, knowledge scores did not
differ significantly between the two groups, with any difference favouring the controls. After viewing
the warnings, average awareness score increased 1.81 points (1.05 to 2.58) among those exposed to the
pictorial warnings compared to a slight decline (-0.21 [-0.87 to 0.44]) among the controls.
Table 2. Differences in the scores on knowledge of health risks between the adult smokers
in the intervention and the control groups at baseline and after treatment and the change in
those scores.
Scores on perceptions

Knowledge at baseline
(total scores)
Knowledge after
intervention (total scores)
The change in knowledge
scores

Mean score (95% Cl)
Control (N = 70)
Intervention (N = 70)
8.04 (7.28-8.80)
7.47 (6.75-8.19)

Mean (95% CI)
Difference*
0.57 (-1.61-0,47)

7.83 (7.09-8.57)

9.28 (8.63-9.94)

1.46 (0.48-2.44)

0.004

0.21 (-0.87-0.44)

1.81 (1.05-2.58)

2.03 (1.03-3.03)

<0.001

P-value
0.278

This included significant increases among the intervention group in correct responses to "smoking
cause peripheral vascular diseases" (p = 0.035 ), "smoking cause bronchial asthma in children of
smokers" (p = 0.036), "smoking cause addiction to smokers" (p = 0.012), "smoking cause poisoning
with toxic substances" (p = 0.00 1), "smoking cause a lot of serious diseases in smokers and in people
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around them who do not smoke" (p = 0.003), "smoking cause mouth cancer in smokers" (p = 0.002),
and "smoking cause gangrene in the legs or feet of smokers" (p <0.001).
3.2. Response to Warning Labels
Table 3 summarizes the changes in the cognitive and behavioral responses to pack labels. Exposure
to the pictorial pack warnings was associated with significant increases over the control text warning
in smokers both thinking about the harm of smoking (Think-harm), and about quitting smoking
(Think-quit), in avoiding looking at or thinking about the pack warnings, and forgoing have a cigarette
because of the warning, but no change in likelihood of reading or looking closely at them.
Table 3. Summary of the changes in the responses toward the warning labels from baseline
measurement to after-treatment among the adult smokers in the intervention and the
control groups.
Intervention (N = 70)

Control (N = 70)
Smokers’ responses

Reading or looking closely at labels a lot
Think-harm
Think-quit
Foregoing smoking a cigarette
Avoid looking at or thinking about the
label
Quit intention
No interest
Interested beyond 6 months
Interested within 6 months
Interested within the next month

Before
Frequency

Frequency

After

(%)

(%)

13 (18.6)
8(11.4)

4 (5.7)
8(11.4)

14 (20.0)
22 (31.4)
14(20.0)

17 (24.3)
22(31.4)
29 (41.4)

22(31.4)
29 (41.4)
7(10.0)

20(28.6)
30 (42.9)
10(14.3)

12(17.1)

10(14.3)

P Value *

Before
Frequency

After
Frequency

(%)

(%)
12 (17.4)
20(29.0)
27 (39.1)

0.607
0.004

P value *

0.035

9(13.0)

>0.999
0.664

8(11.6)
15 (21.7)

>0.999
0.003

17 (24.6)
6(8.7)

40(58.0)
34(49.3)

<0.001
<0.001

0.242

25 (35.7)

12(17.1)

0.003

30 (42.9)
6(8.6)
9(12.9)

28 (40.0)
17(24.3)

0.017

13 (18.6)

Percentages were total (i.e., from the number of subjects in the intervention or the control); frequencies
reported for binary variables were the positive responses only.* McNemar test.

3.3. Interest in Quitting
As shown in Table 3, interest in quitting increased significantly more in those exposed to the
pictorial warnings.
3.4. Showing the Effect of the Pictorial Warning Labels (Intervention) Using Regression Analyses
Table 4 shows that the pictorial warning labels (intervention) was associated with greater increases
in the three outcomes, post-treatment knowledge, post-treatment cognitive responses and
post-treatment interest in quitting. The regression analysis for each outcome controlled for the
demographic variables age, race, addiction score, and baseline measures of knowledge, cognitive
responses, quit interest and self-efficacy.
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Table 4. The effect of the exposure to the pictorial warning labels (intervention) on
post-treatment knowledge, post-treatment cognitive responses and post-treatment interest
in quitting.
Covariates
Age (scale)
Race (categorical)
Score on nicotine addiction (scale)
Baseline knowledge score (scale)
Baseline score on cognitive
responses (scale)
Baseline quit interest (categorical)
Baseline self-efficacy
(categorical)
Exposure to pictorial warning

Post-treatment

Post-treatment cognitive

Post-treatment interest

knowledge

responses

B(95% CI)’

B(95% Cl) 0

in quitting
OR (95% CI)

0.03 (-0.07-0.01) NS
0.15 (-1.01-1.31) NS
0.18 (-0.38-0.02) NS

0.01 (-0.01-0.02) NS
0.11 (-0.20-0.41) NS
0,04 (-0.10-0.01) N5
0.02 (-0.06-0.012) NS

b

1.04 (0.99-1.08) NS
NS

0.38 (0.13-0.63) **

0.80 (0.64-1.00) NS
1.07 (0.90-1.26) N5
N5
1.06 (0.33-3.37)

0.60 (-0.44-1.64) NS
0.25 (-0.99-1.48) NS

0.12 (-0.15-0.39) NS
0.12 (-0.21-0.45) NS

7.91 (2.47-25.34) **
0.60 (0.13-2.73) NS

1.92 (1.03-2.81) ***

0.33 (0.10-0.57) **

2.79 (1.04-7.48) *

0.46 (0.30-0.61) ***
0.12 (-1.06-0.81) NS

(i.e., control versus intervention)
Multiple linear regression; " multiple logistic regression; NS statistically not significant; * P <0.05, ** P <
0.01; *** P <0.001; all categorical variables are binary except race which includes Malay, Chinese, Indian &
Others.

a

4. Discussion
This study demonstrates that the new Malaysian health warnings will have beneficial effects on
knowledge and concerns about the harms of smoking and interest in quitting, at least in the short term.
These findings are consistent with previous studies showing the benefits of large pictorial cigarette
pack warnings over text-based warnings in high income countries [11,12,17] and another middleincome country [14] .The main strength of this study is that it was a randomized trial, thus
demonstrating a causal relationship between exposure to the warnings and the changes in knowledge
and smoking-related concerns. The main limitations are that we only assessed immediate reactions,
and only assessed the pictorial warnings as a group. This means we cannot say anything about longer
term effects, or on the specific effects of particular warnings, except for relevant knowledge increases.
We also note that, in some cases, we used questions that covered a longer period, but it is clear from
the mode of responding that participants took it to mean what they expected they would do, rather than
what they did do. The sample used here was also a convenience sample, not representative of smokers
in Malaysia. Nevertheless, there was nothing special about the sample to suggest that their reactions
would systematically differ to reactions of other Malaysian smokers.
The finding of knowledge increases across most of the health effects is consistent with respondents
taking in the information that was provided. Those with no significant increases were ones with very
high baseline levels, and the small increases were not significant. One item, on asthma, was not a
headline health effect but was mentioned in the supplementary text to the headline warning
suggesting that respondents read at least some of the detailed information.
When considered in conjunction with the findings of population-based studies of representative
samples from other countries which show long term predictive effects, we can conclude that this

Int. J. Environ. Res. Public Health 2010, 7

10

research strengthens the argument that these population-wide effects are causal, and that the same
kinds of long term beneficial effects of the new warnings found elsewhere are likely to occur in
Malaysia. Graphic health warnings both can improve public knowledge, and work to encourage
cessation through the generation of concern stimulated by the emotionally charged messages. The
value of graphic warnings is that they make the potential of smoking to cause disease more real to the
smoker, and thus are better at stimulating them to think about acting to avoid this risk. In this regard, it
is important to point out that the increase in reported avoidance of warnings found here is a positive,
not a negative, predictor of subsequent quitting [12].
Analog studies of the kind used here can be used to predict likely impact of warnings when
implemented, given that they mirror population-level effects of prolonged exposure. Coupled with the
existing evidence, this study demonstrates that the new Malaysian warnings are likely to lead to better
knowledge of health effects of smoking [17], and will lead to more of the reactions to warnings that
have been prospectively shown to predict making quit attempts [11,12].
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ABSTRACT
Objectives: To examine the impact of health warnings on
smokers by comparing the short-term impact of new
graphic (2006) Australian warnings with: (i) earlier (2003)
United Kingdom larger text-based warnings; (ii) and
Canadian graphic warnings (late 2000); and also to
extend our understanding of warning wear-out.
Methods: The International Tobacco Control Policy
Evaluation Survey (ITC Project) follows prospective
cohorts (with replenishment) of adult smokers annually
(five waves: 2002-2006), in Canada, United States, UK
and Australia (around 2000 per Country per wave; total
n = 17 773). Measures were of pack warning salience
(reading and noticing); cognitive responses (thoughts of
harm and quitting); and two behavioural responses:
forgoing cigarettes and avoiding the warnings.
Results: All four indicators of impact increased markedly
among Australian smokers following the introduction of
graphic warnings. Controlling for date of introduction, they
stimulated more cognitive responses than the UK (textonly) changes, and were avoided more, did not
significantly increase forgoing cigarettes, but were read
and noticed less. The findings also extend previous work
showing partial wear-out of both graphic and text-only
warnings, but the Canadian warnings have more
sustained effects than UK ones.
Conclusions: Australia’s new health warnings increased
reactions that are prospectively predictive of cessation
activity. Warning size increases warning effectiveness and
graphic warnings may be superior to text-based warnings.
While there is partial wear-out in the initial impact
associated with all warnings, stronger warnings tend to
sustain their effects for longer. These findings support
arguments for governments to exceed minimum FCTC
requirements on warnings.

Tobacco is a very unusual consumer product, given
that it is highly addictive and kills around half of
its long-term users.’ For these health reasons and
for consumer rights reasons,’ there are strong
arguments for governments to mandate effective
health warnings on tobacco products. Such health
warnings cost taxpayers nothing and potentially
reach smokers every time they take a cigarette
from a pack, buy a pack or otherwise notice one.
The Framework Convention for Tobacco
Control (FCTC) 3 states that warning labels
"should be 50% or more of the principal display
areas but shall be no less than 30% of the principal
display areas" (Article 11). The guidance on
graphic images is less definitive: "may be in the
form of or use pictures or pictograms". Indeed,
despite a growing body of research on tobacco
warning labels,’ there is still some uncertainty over
358

the relative impacts of warnings using graphics
versus just text, for the optimal size of warnings,
and for how long the impact persists. The rationale
for the potentially greater effectiveness of graphic
warnings over text-only, is that they provide more
information (a picture tells a thousand words)
including the evoking of emotional responses to
the images, and that together this is more likely to
stimulate concerns.
Countries vary considerably in the health warnings they mandate (see fig 1). For example, the US
has had a small text-based warning on one side of
the pack since 1984. The UK introduced new larger
warnings in early 2003, increasing the size from 6 01.
on the front and back to 30% on the front and 40%
on the back surrounded by a border of 3-4 mm,
which adds approximately 13% to the total size (in
response to EU Directive 2001/37/BC). Also the
number of warnings was increased from six to 16
(two for the front, and 14 on the back). Positioning
on the pack was not specified, but is usually at the
bottom. Australia introduced new graphic warnings from March 2006. 6 Australian warnings went
from six black text on white background warnings
covering 25% of the front and 33% of the back of
the package, to seven graphic warnings covering
30% of the front and 90% of the back. Canada has
had graphic health warnings covering 50% of both
main faces since December 2000, Both Australian
and Canadian warnings are mandated to be at the
top of the faces on which they appear.
Research indicates greater impact of the larger
graphic Canadian health warnings over the smaller
US text warnings’-" and over small text-only
warnings in Mexico.’3 Similarly, graphic warnings
in Thailand have greater impact than text-based
Malaysian warnings," which are similar to those in
the US. There is also evidence that if a country
changes from smaller to larger more contrasting
warnings, the impact of the warnings is increased
like in Australia (which in 1995 changed from four
UK pre-2003-like warnings to six of the kind
depicted in fig 1 for Australia)" and the UK (which
increased size as well as contrast and content).’ 6
Previous evidence from the ITC Project surveys
indicates greater impact on smokers from
Canadian graphic warnings relative to text warnings in the US, UK and Australia." " The
differences between the impact of the large graphic
Canadian warnings and newer larger text warnings
in the UK (but still smaller than Canadian
warnings) were mixed. Salience (reading and
noticing) was higher for the text warnings when
controlling for length of time since introduction.
However, for cognitive and behavioural reactions
Tobacco Control 2009;18:358-364. doll 0.1 136/tc.2008.028O43
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Figure 1 Mandated health warnings on
cigarette packets for the countries in the
International Tobacco Control fourcountry survey: 2002-6.

the graphic Canadian warnings had more sustained effects.
Further, the levels of forgoing cigarettes in reaction to the new
UK warnings never reached the levels in Canada on any wave
even though the Canadian warnings were more than two years
older. 16 The most recent ITC Project work" has strengthened
the existing evidence" 20 that reactions to warnings predict
subsequent quitting. We found that forgoing cigarettes as a
result of noticing warnings and quit-related cognitive reactions
to warnings are consistent prospective predictors of making quit
attempts, while warning salience and avoidance were also
positively predictive in bivariate analyses, but these effects
disappeared in multivariate analyses, suggesting that these
effects are mediated through some combination of cognitive
reactions and/or forgoing, "
The purpose of the current study was primarily to provide
new information on the impact of health warnings on smokers
by comparing the short-term impact of new (2006) graphic
Australian warnings with; (i) the earlier (2003) UK move to
larger text-based warnings; (ii) the continuation of (2000)
graphic warnings in Canada; and also to further assess the
sustainability of effects over time.
METHODS

The analyses reported here are based on the answers of smokers
who responded to at least one of the five waves of data
collection. A full description of the ITC Project conceptual
framework and methods have been published elsewhere. 11 22
Further details surrounding the ITC Project methods relating to
questions on health warnings have also been published. 16 To
summarise, the ITC Project uses a prospective multi-country
cohort design and involves annual telephone surveys of
representative cohorts of adult smokers with replenishment
each year (to maintain country sample size at 2000 or more,
sampled via random-digit dialling). The analyses reported in this
paper are restricted to current smokers as ex-smokers have less
opportunity to see cigarette packs. Over the five waves of the
survey (2002-6) reported here the country-specific samples of
smokers are (n = 17 773): Canada (n = 4305), United States
(n = 5083), United Kingdom (n = 4274) and Australia
(n = 4111). The sample size and the year-to-year replenishment
and attrition are depicted in figure 2. In each wave, attrition is
largely the result of loss, but also of having quit at that wave
(21-30% in waves 2-5).
Tobacco Control 2009:18:358-364. doi:10.1136/tc.2008.028043

Measures

At each wave, salience of the health warnings was assessed by
asking how often over the preceding month respondents had
noticed the warnings and read or looked closely at them (both
on 5-point scales: never to very often). Using the same time
frame they were also asked about two behavioural reactions:
frequency (if ever) of forgoing cigarettes as a result of the
warnings (coded ever versus never) and about four kinds of
avoiding the warnings (cover-up, keep out of sight, use cigarette
case or avoid particular labels) from which a binary variable, "no
avoidance-any avoidance", was computed. From wave 2, we
also asked about cognitive responses in terms of the extent to
which the warnings both made the respondent think about the
health risks of smoking, and made them more likely to quit
smoking (4-point scales: "Not at all" to "A lot"). Respondents
were also asked about various factors that may have motivated
them to think about quitting in the past six months, including
"warning labels on cigarette packages" with three response
options: "Not at all", "Somewhat", and "Very much".
To simplify the analyses, the above measures were factor
analysed for each wave and two multi-item factors emerged. As
a result, we combined the two salience measures (Cronbach’s
= 0,67-0.81, waves 1-5) and the three cognitive measures
(o 0.78-0.80, waves 2-5). For comparisons that controlled for
time since implementation, UK levels in 2003 were compared
with Australian rates in 2006 (reflecting the three-year
difference in implementation dates), and UK rates were
compared with Canadian rates two years and three years earlier
(reflecting the 2.5-year difference in implementation dates),
All analyses were conducted using Stata 10 SE. Generalised
estimating equation (GEE) models were employed to test
between-country differences, as well as any longitudinal
changes within countries over the survey waves. The GEE
models were conducted on all available data from all waves at
which the respondent was a smoker. All-point estimates were
weighted to reflect appropriate age and gender prevalence
estimates within geographic strata, as well as to account for
non-response and the survey design.
RESULTS
New graphic Australian warnings

At wave 5 (2006), after the new (and changed to graphic)
Australian warnings were implemented, all four measures of
359
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Figure 2

Structure of the sample showing attrition (lost to follow-up plus quitting) and replenishment across waves for current smokers.

self-reported impact increased significantly among Australian
smokers (fig 3). These significant changes in wave 5 occurred
relative to the wave 4 survey (all p<0.001), relative to any other
wave-to-wave changes and relative to the other three countries
over those two waves (all p<0.001). The increase in avoidance
of the warnings was particularly marked (fig 3D).
New Australian warnings vs other countries

We next compared the absolute levels and waves 4-5 (2005-6)
changes found in Australia with those found in the UK in
2003 (and where possible the 2002-3 changes) (see table 1 and
fig 3). Planned comparisons revealed that the salience of the UK
warnings both increased more and reached a higher level than
the new Australian pack warnings in the survey following their
appearance. By contrast, peak levels of cognitive responses were
higher in Australia in 2006 than the UK in 2003 (fig 3B), but
because two of these questions were not asked in 2002, we were
unable to assess change. There were no significant differences in
forgoing cigarettes (fig SC) either for peak values or for change.
By contrast, avoidance was much greater for the Australian
graphic warnings on both peak and change measures (fig 3D).
360

We also compared smokers’ levels of response to three
measures in Australia in 2006 with those obtained from smokers
in Canada in 2002 (at which time the warnings had been in
place for nearly two years). Smokers in Australia reported higher
peak salience levels of the warnings and avoiding looking at the
warnings compared to their counterparts in Canada (all p values
<0.001). However, there was no difference between the two
countries in forgoing cigarettes as a result of looking at the
warnings. Cognitive responses to the warnings were higher in
Australia in 2006 (around 6 months post-implementation) than
in Canada in 2003, 2.5 years after implementation (p< 0 . 001 ).
Warning wear-out

We were also able to extend the comparison of Hammond et a116
between the reactions of UK smokers to their text-based
warnings in 2006 (3.5 years after their introduction) with
reactions to the Canadian graphic warnings in 2003 and 2004,
allowing for the fact that the UK warnings were introduced
around 2.5 years after the Canadian warnings. Reported salience
of the UK warnings remained higher than the Canadian
warnings (both p values<0.001). However, for the other
Tobacco Control 2009;18:358-364. doi:1 0.11 36/tc.2008.028043
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them. Focusing on the two strongest predictors of subsequent
quitting, cognitive responses and forgoing cigarettes," the
Australian warnings produced stronger cognitive responses
and a trend towards greater forgoing than the UK text-only
warnings, suggesting they are more effective, at least in the
short term. Whether this is the result of the graphics or the
greater total size is less immediately clear.
Hammond et a! 16 showed that, controlling for time since
implementation, Canadian warnings elicited greater avoidance,
cognitive responses and forgoing than the UK ones, and we
extended this for one more wave, although the effect for
forgoing was no longer significant. We have shown that in the
year after implementation the Australian warnings elicited
more avoidance and cognitive responses than the UK ones, and
non-significantly greater forgoing. Taken together, this suggests
that the Canadian warnings are probably the most effective,
followed by the Australian ones, then the UK ones.

measures a different picture emerges. For both cognitive responses
and forgoing cigarettes, when controlling for implementation,
levels in 2006 in the UK were lower than for Canada (cognitive
reaction: p<O.00l, for both two-year and three-year corrections:
forgoing cigarettes: p = 0.004 and <0.001, respectively).
Finally, we compared reactions to the warnings in 2006 in the
two countries that had augmented warnings in recent years to
those in the US, which has the least prominent warnings and
has not changed them for decades. All comparisons for Canada
showed higher responses than the US levels (all p values<0.001)
as did two of the four for the UK (salience and cognitive
responses both p values<0.001).

DISCUSSION
Principal findings

Introduction of new graphic warnings in Australia increased
their salience, cognitive reactions and behavioural responses to

Table 1 Comparison of peak values and where possible, increases in reactions to health warnings in
Australia (AU) versus UK
Comparison of peak values
(AU vs UK)

Comparison of mean increase

Topic area/question

AU in 2006 UK in 2003 p Value

AU 2005-6

Salience of warnings
Cognitive reactions to warnings
Any forgoing of cigarettes
Any avoidance of warnings

3.51
2.05
0.15
0.37

3.90
1.96
0.17
0.21

<0.001
0.002
0.073
<0.001

0.75

UK 2002-3 p Value
1.16

-

-

0.07
0.25

0.07
0.11

<0.001
-

0.984
<0.001

"p value for wave-by-country interaction

Tobacco Control 2009;18:358-364. doi:10.1136/tc.2008.028043
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The crucial policy question is what determines this relative
ranking. Identification of even marginal benefits for one form of
warning over another is of potential public health importance as
the costs of implementing different systems only differ marginally (at least to governments) and the evidence is that warnings
can influence subsequent quitting" and thus any additional
benefit is bound to be cost-effective. Warning size is almost
certainly critical, but it is less clear as to how to assess it. If it
were the total amount of pack warning on the faces, then the
Australian warnings, with on average 60% (30% front, 90%
back), would be expected to perform better than the Canadian
ones (50% of the two main faces) (assuming no impact from the
pack inserts in Canada). Consistent with the front of pack being
more important, one of us (RB) conducted a survey of how
packs (with the pre-2006 text warnings) were displayed by
smokers in public settings (tables at restaurants and cafes) in
inner Melbourne, Australia. We found that 94% of 160 observed
packs were sitting front face up, and only 2% with the back face
up (the remaining 4% were standing on one of the smaller
faces). Also, it is much easier to remove a cigarette from a fliptop pack when the front face is facing the smoker. All this
suggests that it is the size of the warning on the front of the
pack that is critical to its immediate impact on smokers (at least
for packs with a natural front).
One other factor that might affect warning impact is the
degree of difference from the warnings they replace. The UK
warnings are much larger and far more prominent than the
warnings they replaced, whereas, for the front of pack, the new
Australian warnings are only marginally larger, the main
difference being the addition of the graphic imagery. This suggests
that any contrast effect probably should favour the UK warnings,
so cannot explain why they have slightly lower potency.
If the front of pack warning size is critical to warning impact,
then the superiority of the Australian warnings over the UK ones
is the strongest evidence to date of graphic warnings being
superior to text-only ones as they are the same size as the UK
ones, or noticeably smaller if the border is taken into account.
Additional evidence from this study which favours graphic over
text-only warnings comes from the comparison between the
Canadian (graphic) and UK (text-only) warnings. Both the
cognitive reactions and forgoing cigarettes were larger and more
sustained in response to the Canadian warnings, especially when
controlling for the difference in implementation time (see also
Hammond et a!’6). It seems unlikely that these benefits could be
explained by the marginally smaller size of the front of pack UK
warnings, especially given the comparison with the even smaller
Australian ones. We also think it unlikely that positioning on the
pack (UK bottom of face, Australia and Canada top of face) could
account for the difference, but acknowledge that we cannot test
this, The evidence is strengthening for the superiority of graphic
warnings in areas where it appears to make the most difference to
quitting activity.
We have found marked increases in avoidance of warnings,
especially to graphic warnings. There has been concern that this
might be a net negative. 23 However, the evidence shows that
such reactions are generally positively associated with quitting," 18 24 which should assuage these concerns.
The evidence is building that text-only and graphically
enhanced warnings have at least partly different routes to
effect, with the graphic warnings being associated with greater
warning avoidance and the text-only ones associated with
greater noticing and/or close scrutiny (for example, from
previous ITC Project studies" 16 17 25 and other research -").
The effect may be in part because text needs to be read to be
362

taken in, while pictures can be taken in at a glance, and partly
because smokers are more prone to avoid the more confronting
graphic warnings. These findings are also consistent with the
evidence" for increased potency of public health campaigns that
arouse an emotional response.
This all suggests that the mechanism of effect for the
superiority of graphic warnings is that they elicit greater
emotional engagement with the information, and that it is this
emotional engagement that drives much of the subsequent
quitting-related activity.
The overall decline in reactions to new warnings in Canada
and the UK over time appears to be only partial given the
comparison with levels of reactions to the small text-only
warnings in the US. There would appear to be both a multi-year
long-term effect of warnings as well as an additional shorterterm effect. This would suggest that there may be health
promoting advantages in changing the health warnings from
time to time, but failure to do so will not negate all the
beneficial effects.
Strengths and weaknesses of the study

The prospective multi-country cohort design used in this study
has many strengths for evaluating tobacco control policies."
Because we can demonstrate both effects on absolute levels and
on changes, we are effectively controlling for any differences in
characteristics in respondents between the various countries.
The main weakness of the study, as noted in relevant places
above, is that the warning systems studied varied on a range of
features, so it is not possible to control for some of those effects.
Also, the within-country and between-country control effect is
only partial, as the magnitude of the difference between old and
new warnings may be a factor affecting responses over and
above the features of the new warnings.
Responses to questions on warnings in Australia may have
also been partly influenced by exposure to tobacco control mass
media campaigns using identical imagery to that of some of the
new warnings. However, the relevant campaigns run in
Australia were conducted several months before the ITC survey
months. The fact that graphic warnings on packs lend
themselves to be used with complementary campaigns in other
media, should not be seen as a limitation for determination of
effects, but only a potential additional mechanism for the
magnitude of effects.
There are other limitations with such surveys including bias
from non-response and attrition, but previous ITC Project
studies" using the first four waves of data found no evidence of
"time-in-sample" effects or sample bias due to attrition when
analyses were repeated with the "cohort" sample only (that is,
only those who completed all waves) and the "repeat crosssectional" sample (that is, the first wave of data from each
respondent only). This study relies on self-reports, but we have
no reason to believe that they are not valid indicators. Indeed,
we do have independent data that new warnings do have
behavioural impacts. There were increased calls to the national
Australian quitline after the new warnings were introduced
(unpublished national quitline data). Others have found similar
effects on quitline calls elsewhere. 313 It is also consistent with
reduced tobacco sales in Canada after new warnings were
introduced (the biggest decline in a decade" 35). Further, as noted
earlier, there is evidence that some of the outcomes we assessed
are prospectively predictive of making quit attempts.’ 82
In our analyses we have not assessed the impact of the actual
thematic content of the warnings. It is very difficult to separate
out the effects of multiple warnings as we have no control over
Tobacco Control 2009;18:358-364. doi:10.11361tc.2008.028043
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exposures, so cannot say anything about the relative merits of
the specific warnings in the three countries that have sets of
warnings. There is other evidence that the more graphically
compelling warnings are rated by smokers as most effective,"
but we do not know what effects other aspects of the material
might add; for example, what impact provision of quit smoking
advice (as in Canada on the inside of the pack) or of the quitline
number (as in Australia) might have on overall impact.
Finally this study focuses on reactions of existing smokers, we
can say nothing about the potential of strong warnings to
prevent uptake, but a benefit is plausible here, also based on
other work.8 36
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Cigarette pack design and perceptions of risk
among UK adults and youth
David Hammond’, Martin Dockrell 2, Deborah Arnott 2, Alex Lee’, Ann McNeilI 3
Background: It is illegal in the EU for tobacco packaging to suggest that some cigarettes are safer than
others. This study examined consumer perceptions of cigarette packs in the UK, including perceptions
of ’plain packaging’, in which colour and other design elements are removed, whilst retaining the brand
name. Methods: 516 adult smokers and 806 youth aged 11-17 participated in an online survey.
Participants were asked to compare pairs of cigarette packs on five measures: taste, tar delivery,
health risk, attractiveness and either ease of quitting (adult smokers) or brand they would choose if
trying smoking (youth). Results: Adults and youth were significantly more likely to rate packs with the
terms ’smooth’, ’silver’ and ’gold’ as lower tar, lower health risk and either easier to quit smoking
(adults) or their choice of pack if trying smoking (youth). For example, more than half of adults and
youth reported that brands labelled as ’smooth’ were less harmful compared with the ’regular’ variety.
The colour of packs was also associated with perceptions of risk and brand appeal: compared with
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. Plain packs significantly reduced false beliefs about
health risk and ease of quitting, and were rated as significantly less attractive and appealing to youth
for trying smoking. Conclusions: Current regulations have failed to remove potentially misleading information from tobacco packaging. Removing colours from packs (plain packaging), as well as terms
such as ’smooth’ ’gold’ and ’silver’ would significantly reduce false beliefs and increase compliance with
existing legislation.
Keywords: health policy, plain packaging, tobacco, tobacco marketing.

Introduction
obacco marketing played a critical role in the dramatic rise

T and gradual decline of smoking in the 20th century.

1,2

Packaging has served as an integral component of this
marketing strategy. 37 The pack provides a direct link to the
consumer and establishes the brand imagery upon which
other forms of marketing are built. 5 ’6 The marketing value
of tobacco packs has increased as traditional forms of
advertising and promotion have become restricted."’ As
Philip Morris executives have noted: ’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
The primary role of tobacco packaging is to promote brand
appeal, particularly to youth and young adults, the period
during which smoking behaviour is established .5,6,11,12
Tobacco packaging has also been used to reassure consumers
about the risks of smoking. A central feature of this marketing
strategy has been to promote the perception that some
cigarettes are less hazardous than others, most notably
through the use of brand descriptors such as ’light’, ’mild’
and ’low tar’.11,14 Although ’light’ and ’mild’ cigarette brands
typically generate lower tar and nicotine numbers under
machine testing (which does not accurately reflect human
smoking behaviour) and may taste ’lighter’ due to their filter
designs, smokers ’compensate’ for these differences by either
increasing the number of puffs per cigarette or by increasing
1Department of Health Studies & Gerontology, University of
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3 School of Community Health Sciences, Division of Epidemiology &
Public Health, University of Nottingham
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the number of cigarettes they smoke.’ 5 As a result, the
apparent health benefits of these cigarettes are illusory:
’light’, ’mild’ and ’low tar’ brands are no less harmful than
’regular’ or ’higher tar’ cigarettes.15 Nevertheless, considerable
proportions of adult smokers and youth continue to believe
that ’light’, ’mild’ and ’low tar’ cigarette brands lower health
risk and are less addictive than ’regular’ or ’full flavour’
brands.’ 3,16-18,19 Indeed, many health-concerned smokers
report switching to these brands as an alternative to
quitting. 15 " 9
Perceptions of risk can also be influenced by the brand
imagery and colour of packs. 5 ’6 Tobacco industry documents
suggest that light grey and blue packs are often perceived by
smokers as ’lighter’ and ’milder’ than brands in red packs. 6 ’20
Lighter shades of the same colour, as well as the proportion
of white space on the pack can also be used to manipulate
consumer perceptions of risk. 6 ’2 ’
In 2003, the European Union (EU) prohibited
manufacturers from using the terms ’low-tar’, ’light’, ’ultralight’ and ’mild’, on the basis that they implied that a
particular tobacco product is less harmful than others. To
date, these terms have been prohibited in approximately 50
countries throughout the world as part the WHO
Framework Convention on Tobacco Control (FCTC)the
world’s first international public health treaty. 22 However,
recent evidence from Canada, the UK and Australia suggests
that prohibiting ’light’ and ’mild’ terms may be insufficient to
significantly reduce false beliefs about the risks of different
cigarette brands. 23 One potential explanation for these
findings is the wide range of other descriptors that remain in
use, including words such as ’smooth’. The persistence of false
beliefs may also be due to other promotional aspects of the
pack, including brand imagery and colour. For example, packs
with a standardized appearance that only feature the name
of brands on a plain background without brand imagery
have been shown to reduce the attractiveness of packs and
24-26
to increase the salience of health warnings.
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The current study explored perceptions of leading cigarette
brands in the UK among youth and adult smokers. In
particular, the study sought to examine the extent to which
participants perceived differences based on viewing pictures of
cigarette packs with respect to the taste, tar level, health risk,
attractiveness and ease of quitting (for adults) or brand of
choice if they were to try smoking (for youth). The study
also examined the effect of plain packaging, in which colour
and brand imagery were removed.

these packs were created by substituting all brand imagery
and colour for a plain ’white’ background or a plain ’brown’
background. The name of each brand was printed in Aria! 14
point fontsee figure 2.
All of the packs shown to participants displayed the same
pictorial health warning covering 30% of the ’front’ of the pack
in anticipation of the pictorial warnings that were introduced
in the UK in October 2008, four months after the study was
conducted.

Methods

Analysis

Protocol
Respondents were recruited from a proprietary consumer
panel managed by the UK survey firm, ’YouGov’, which
consisted of over 185 000 individuals. Adults who reported at
least one cigarette in the past month were eligible. Panel
members with youth <18 years of age were asked by email if
they were willing to allow their youth to participate. After
providing consent, participants completed a 15-min survey
asking about their opinions of different cigarette brands.
Adult smokers were given £1.50 for participating in the
study, and parents/guardians of the youth sample received
£3. The survey was conducted between June and August 2008.

Measures
An initial set of questions were asked about smoking status,
intention to quit smoking, cigarettes per day and susceptibility
to smoking among youth using validated measures. 27
Participants then viewed a series of cigarette packs presented
in pairs and before answering five questions: (i) ’Which brand
do you think would have the most tar if you were to smoke it?’;
(ii) ’Which brand do you think would have the smoothest taste
if you were to smoke it?’; (iii) ’If you were to choose between
them, which one would you buy if you were trying to reduce the
risk to your health?’ and (iv) ’Of these two brands, which is the
most attractive?’ For the fifth question, adult smokers were
asked: ’Which brand do you think would make it easier
to quit smoking?’, whereas youth were asked ’If you were
to try smoking one of these brands which would you use?’
Participants could select either of the two packs or a ’neither/
no difference’ option prominently displayed on the screen.
For each brand pair, the position of the two packs on the
computer screen (i.e. left or right) was randomized. The presentation order of the packs was also randomized across
participants, with the exception of the presentation order of
the plain packs (see below).

Cigarette packs
Cigarette packs used in this study featured leading UK
brandssee figure 1. Brands were purposefully selected to
examine common brand descriptors and colour variations.
Prior to the study, it was hypothesized that one pack from
each brand pair would be significantly more likely to be
rated as lower tar, smoother taste, lower health risk, more
attractive and either easier to quit or the preferred brand for
trying cigarettes. For simplicity, these packs will be referred
to as the ’Light/Low Tar’ brands and included the following:
Marlboro Gold, Mayfair Smooth, L&B Gold, Richmond Light,
Mayfair Smooth, Silk Cut Silver and B&H silver.

Plain packs
Two of the brand pairs (’L&B Gold’ vs. ’L&B King Size’ and
’Mayfair Smooth’ vs. ’Mayfair King Size’) were modified to
examine the impact of plain packaging. Plain versions of

All analyses were conducted using SPSS software (Version
16.0). Primary analyses focussed on two research questions:
(i) the extent to which participants endorsed either of the
packs as lower health risk, etc., versus selecting ’no
difference’; and (ii) the extent to which participants selected
the pack that was hypothesized to be perceived as a ’light/low
tar’ brand. Chi square tests were used to test which pack was
more likely to be selected within each brand pair. Two
summary scales were also created. For each of the five
questions (tar level, health risk, etc.), a ’Difference Scale’ was
calculated to examine how often respondents selected either
of the packs, as opposed to selecting ’no difference’. A score
of ’1’ was assigned each time respondents selected either of
the two packs. Scores were summed across the eight brand
pairs for a total score between 0 and 8. A ’Light/Low Tar
Brand’ Scale was calculated in the same way to examine how
often respondents selected brands designated as ’light/low’ tar.
Each of these scales served as the outcome variable in linear
regression models described below.

Results
Sample characteristics
A total of 516 adult smokers and 806 youth completed the
survey. Table 1 shows the characteristics of each sample.

Beliefs about cigarette packaging: adult smokers
Figure 1 shows the responses to the five questions for each
brand pair. Overall, 25.4% of adult smokers correctly
reported that there was no difference in health risk for all
eight brand pairs, while 17,4% correctly reported there were
no differences in tar delivery for all eight conditions. For all
five questions asked of brand comparisons 1-8, adult smokers
were significantly more likely to select the pack that was
hypothesized to be a ’light/low tar’ brand prior to the study
(P <0.001 for all). The single exception was that no significant
difference was observed in attractiveness ratings between ’Silk
Cut Silver’ vs. ’Silk Cut Purple’ (comparison 6).
Linear regression models were conducted to examine the
effect of gender, social grade, age and the number of cigarettes
per day on: (i) perceiving a difference between brands and
(ii) selecting a ’light/low tar’ brand. As table 2 indicates, few
differences were observed, with the exception that younger
adult smokers were more likely to perceive a difference in tar
delivery between brands, and adult smokers who reported
smoking fewer cigarettes per day were significantly more
likely to perceive ’light/low tar’ brands as more attractive.

Perceptions of cigarette packaging: youth
The pattern of results observed among the youth sample was
similar to adult smokers. Only 27.2% of youth correctly
reported that there was ’no difference’ in health risk for all
eight brand pairs, while only 19.4% correctly reported there
was ’no difference’ in tar delivery for all eight pairs. As with

Package design and risk perceptions

Marlboro Gold’ vs. Marlboro ’Red"

1
11

1

I

Delivers less tar
Smoother taste

MI

Mayfair King Size ’Smooth" vs. Mayfair
King Size

No
Difference

No
Difference

65%

2%

33%

34a/,,

2%

53%

8%

39%

73%

2%

25%

3%

44%

52%

2%

46%

Lower health risk

53%

More attractive

32%

16%

52%

23%

11%

66%

Easier toquit

31%

8%

61%

31%

6%

63%

Delivers less tar

33%

7%

60%

63%

4%

33%

Smoother taste

29%

7%

64%

73%

3%

24%

Lower health risk

29%

6%

65%

54%

3%

43%

More attractive

25%

19%

56%

25%

17%

58%

Try smoking

25%

13%

62%

Lambert & Butler Gold vs. Lambert &
Butter King Size

Richmond ’Light" vs. Richmond minus
"Smooth"

No
Difference

No
Difference

Jil
39%

10%

51%

Mayfair "Smooth" vs. Mayfair minus
"Smooth"

No
Difference

Delivers less tar

420/6

15%

43%

169%

3%

28%

150%

49/6

46%

Smoother taste

42%

12%

46%

52%

9%

39%

70%

3%

27%

Lower health risk

32%

10%

58%

57%

3%

40%

42%

3%

55%

More attractive

25%

16%

59%

18%

7%

75%

21%

7%

72%

Easier toquit

23%

9%

68%

33%

6%

61%

24%

7%

69%

Delivers lees tar

41%

12%

470/

65%

5%

30%

521/

4%

44"/o

Smoother taste

39%

10%

51%

54%

8%

38%

74%

3%

23%

Lower health risk

33%

10%

57%

59%

3%

38%

43%

6%

51%

28%

8%

64%

39%

7%

54%

More attractive

34%

15%

51%

26%

9%

65%

Try smoking

30%

14%

56%

41%

7%

52%

Silk Cut "Silver" vs. Silk Cut "Purple"

Ii

Benson & Hedges minus "Silver" vs.
Benson & Hedges Dark Gray Colour

No
Differmiae

-

’

Benson & Hedges minus "Silver" vs.
Benson & Hedges Dark Red Colour

No
Difference

No
Difference

1DtTvers less tar

51%

75/a

42%

Smoothertaste

37%

16%

47%

33%

5%

62%

42%

7%

61%

Lower health risk

43%

5%

52%

32%

3%

65%

39%

3%

58%

More attractive

18%

22%

60%

27%

10%

63%

32%

13%

55%

Easier toquit

27%

6%

67%

19%

7%

74%

21%

8%

71%

I3

48%

1

Delivers less tar

31%

11%

58%

29%

4%

67%

33%

5%

62%

Smoother taste

30%

15%

55%

27%

5%

68%

30%

7%

63%

Lower health risk

28%

9%

63%

24%

5%

71%

28%

70%

65%

More attractive

17%

29%

54%

26%

141%

60%

26%

23%

51%

Try smoking

21%

20%

59%

24%

10%

66%

25%

14%

61%

Figure 1 Perceptions of cigarette packs among UK children

(n m 806) and adult smokers (n=516)
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Difference

No
Difference

L111

Delivers less tar

19%

13%

68%

9%

21%

70%

130%

7%

63%

Smoother taste

20%

11%

69%

13%

17%

70%

28%

6%

66%

Lower health risk

15%

9%

75%

6%

17%

77%

21%

5%

75%

More attractive

42%

9%

49%

39%

13%

48%

11%

6%

83%

Easiertoquit

9%

10%

81%

5%

15%

80%

13%

4%

83%

Delivers less tar

21%

18%

61%

15%

20%

65%

36%

8%

56%

Smoother taste

26%

12%

62%

23%

15%

62%

33%

6%

61%

Lower health risk

20%

13%

67%

15%

16%

69%

29%

6%

65%

More attractive

52%

7%

41%

52%

8%

40%

15%

6%

79%

Try smoking

33%

8%

59%

33%

9%

58%

21%

6%

73%

Figure 2 Perceptions of plain packs among UK children (n = 806) and adult smokers (nm516)

adult smokers, youth perceived the ’light/low tar’ brands in
each of the eight brand pairs as significantly more likely
to have smoother taste, greater tar delivery, lower health risk,
more attractive, as well as their preferred brand if they
were to try smoking (see figure 1 for proportions, P < 0.001
in all cases). The exceptions were no significant differences in
perceptions of attractiveness for comparison 8, or for their
preferred brand in comparison 6. As table 3 indicates, youth
smokers were significantly more likely than youth nonsmokers to perceive a difference between brands and to
select ’light/low tar’ brands for all measures.

Perceptions of plain packaging
Adult smokers
The Mayfair plain white pack in comparison 9 was perceived
by significantly more adult smokers as less attractive than

its branded counterpart (P<0.001), as well as lower tar
(P<0.001), lower health risk (P<0.001) and easier to quit
(P <0.001), with no difference in smooth taste. The Mayfair
plain brown pack in comparison 10 was significantly more
likely to be perceived as less attractive (P <0.001) and less
smooth (P<0.001), with no significant differences in tar
level, health risk or ease of quitting compared with the
branded version.
Similar findings were observed for the second brand, L&B
King Size. Compared with the ’normal’ branded L&B pack in
comparison 12, the plain white version was rated as significantly less attractive (P <0.001), lower tar (P <0.001), lower
health risk (P<0.001) and easier to quit (P<0.001), with no
difference for smooth taste. The plain brown version in
comparison 13 was rated as less attractive (P< 0.001), less
smooth (P<0.001), higher tar (P=0.02), and greater health
risk (P = 0.005) than the ’normal’ brand, with no difference in
ease of quitting.

Package design and risk perceptions

Table 1 Sample characteristics

Mean age
(SD)
Gender
Male
Female
Social grade
ABC1
C2DE
Smoking status
Non-smoker
Monthly smoker
Weekly smoker
Daily smoker
Mean cigarettes per day (SD)
Intention to quit
Within the next month
Within the next 6 months
Sometime in the future, beyond 6 months
Not planning to quit/don’t know

Adults

Children

(n=516)

(n=806)

38.5 (13.6)

14.6 (2.0)

48.6%
51.4%

51.6%
48.4%

53.5%
46.5%

49.6%
50.2%

14.7%
19.6%
65.7%
11.0 (9.6)

72.6%
1.5%
3.7%
22.2%
8.4 (6.2)

20.0%
21.1%
29.3%
29.6%

12.6%
19.3%
27.4%
23.3%

-

Table 2 Linear regression predicting perceptions of cigarette

brands among adult smokers In = 497)
Sex

Age

Social
grade

CPD

Likelihood of selecting ’No Difference’ between brands
Smooth taste
-0.03
0.08
0.02
0.06
0.11*
Tar delivery
-0.02
0.03
0.04
Health risk
-0.03
0.04
0.04
0.04
Attractiveness
0.01
0.05
0.06
0.09
Ease of quitting
0.01
0.02
0.01
0.01
Likelihood of selecting ’light/low tar’ brand
Smooth taste
0.06
-0.01
-0.07
-0.05
Tar delivery
0.02
-0.09
-0.04
-0.05
Health risk
0.01
-0.05
-0.04
-0.03
0.12*
Attractiveness
0.08
-0.05
-0.07
Ease of quitting
-0.08
-0.03
-0.02
0.01
Standardized fi *<005 **p <

Model R2

0.02
0.02
0.01
0.02
0.01
0.02
0.02
0.01
0.03
0.01

Q.j ***p < ffJ

Youth smokers
For the Mayfair brand pair in comparison 9, the plain Mayfair
white pack was rated by youth as significantly less attractive
(P<o.00l) and it was also significantly less likely to be the
preferred brand if they were to try smoking (P <0.001) than
its normal branded counterpart. Youth also rated the Mayfair
plain white pack as lower tar (P*z0.001) and lower health
risk (P = 0.005), with no differences in smooth taste. In
comparison 10, the brown plain pack was rated as less
attractive than the normal branded pack (P<0.001), as well
as less smooth (P =0.001) and less likely to be preferred for
trying smoking (P<0.001), with no significant differences
in tar level or health risk.
Similar findings were observed among youth for the second
brand pair, L&B King Size. Compared with the ’normal’
branded L&B pack in comparison 13, the plain white version
was rated by youth as significantly less attractive (P <0.001),
lower tar (P = 0.05), less smooth (P<0.001) and less likely to
be selected for trying smoking (P <0.001), with no difference
for lower health risk. The brown plain version in comparison
12 was rated as less attractive (P<0.001), less smooth
(P<0.001), higher risk (P=0.001), and less likely to be
selected for trying smoking (P < 0.00 1), with no difference in
tar level.
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Table 3 Linear regression predicting perceptions of cigarette
brands among children In = 795)
Sex

Age

Social
grade

Smoking
status

Likelihood of selecting ’No Difference’ between brands
-0.19"
Smooth taste
-0.01
0.02
0.06
0.03
-0.18"
Tar delivery
-0.02
0.04
_0.21***
-0.02
0.04
0.01
Health risk
_0.11**
0.01
0,04
Attractiveness _0.07*
-0.02
0.02
-0.22"
Brand appeal
-0.02
Likelihood of selecting ’light/low tar’ pack
0.16"
Smooth taste
0.01
-0.02 -0.06
0.17"
Tar delivery
0.02
-0.05 -0.05
0.22"
Health risk
0.01
-0.05 -003
0.10’
Attractiveness
0.06
-0.02 -0.07
0.14"
0,01
Brand appeal
-0.02 -0.03

Model R5

0.03
0.03
0.04
0.02
0.04
0.02
0.03
0.04
0.02
0.02

Standardized P ’P<0.05,**P<0 .01 ,"p<000i

Comparisons between plain packs
The plain packs were also used to examine the perception
of text descriptors in isolation from other aspects of
branding. When shown two plain white packs in comparison
11, adult smokers rated the pack with the word ’Smooth’ as
significantly smoother, lower tar, lower health risk, more
attractive and easier to quit smoking (P<0.001 for all).
When shown two plain brown packs in comparison 14, adult
smokers were significantly more likely to rate the pack with
the word ’Gold’ as smoother taste (P<0.001), lower tar
(P<0.001), lower health risk (P<0.001), easier to quit
(P<0.00l) and more attractive (P=0.003). The same pattern
of results was observed among youth for comparison 11 and
comparison 14 (P<0.001 for all).
When comparing results between the plain white Mayfair
packs in comparison 11 with the corresponding branded
packs in comparison 2, significantly fewer adult smokers
perceived the plain packs as having differences in taste, tar
delivery, health risk, attractiveness and ease of quitting
(P<0.001 for all). The same pattern was true when
comparing the plain brown packs in comparison 14 with
their branded counterparts in comparison 3 (P <0.001 for
all). The same results were found for youth (P<0.001 in all
cases, with the exception of the ’attractiveness’ question where
P= 0.008).

Discussion
Despite scientific evidence to the contrary, substantial
proportions of youth and adult smokers reported that some
cigarette brands were less harmful than others based on the
words and design elements of packs. Overall, 75% of adult
smokers incorrectly believed there was a difference in health
risk between at least one of eight brand comparisons shown.
The brand labelled with the prohibited term ’light’ was most
likely to be perceived as less harmful; however, brands
labelled as ’smooth’, ’gold’ and ’silver’ were also perceived as
significantly less harmful. Adult smokers were also more likely
to believe that each of these brands delivered less tar, was
more attractive and to incorrectly believe that these brands
would make it easier to quit smoking. These findings are
consistent with recent findings on perceptions of tobacco
packaging among Canadian adults. 28
The colour of packs was also associated with false beliefs
about tar delivery and health risk: packs with lighter colours
were rated as less harmful and easier to quit. These findings
are consistent with research among Canadian adults, 28 research
conducted inside the tobacco industry on the influence
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of colour, 5,12 as well as research in other domains, such as the
influence of pill colour on the strength of placebo effect. 29
This study also indicates that children as young as 11 years
old hold false beliefs about the risks of cigarette brands based
on the words and colouring of packs. The brands that youth
judged to be less hazardous were also perceived as more
attractive and the preferred option for trying smoking. These
findings are consistent with a US survey, in which youth
reported that ’light’ cigarettes were less addictive, associated
with fewer health effects and the preferred option for trying
smoking compared with ’regular’ varieties! 9 ’30 More generally,
the findings underscore the importance of brand imagery on
the pack to youth,’ 220 ’3 ’
Youth smokers were significantly more likely than youth
non-smokers to perceive differences between packs. There
are several potential explanations for this finding. First,
youth who underestimate the health risks and addictive
potential of certain brands may be more likely to become
smokers. Second, false beliefs about brands may develop
after smoking initiation, as a form of ’optimistic bias’.’2 ’32
Third, false beliefs about the health risks of brands may be
driven by the sensory experience of smoking cigarettes.
Brands labelled as ’smooth’ and those in lighter coloured
packs typically have filters that reduce the harshness of
smoke inhalation. 8,18 However, significant proportions of
youth who were non-smokers also reported false beliefs for
the same brands as smokers in this study. Therefore, false
beliefs can not be due solely to the sensory experience of
smoking a cigarette. Indeed, research conducted by the
tobacco industry has demonstrated that pack design and
the names of cigarette brands are capable of altering sensory perceptions from smoking a cigarette even among
adult smokers trained to detect subtle differences between
brands. 33
The findings also demonstrate that removing promotional
information from packs reduces false beliefs about the risks
of cigarette brands. When viewing plain packs with a
standardized appearance, adult smokers and youth were less
likely to believe that either brand delivered less tar was less
harmful, more attractive or was easier to quit smoking.
Perhaps most important, youth were less likely to identify
brands in plain packages as more appealing if they were to
try smoking. This is consistent with previous research
indicating that youth find plain packages less attractive and
believe they would help to reduce smoking uptake. 25 ’34 ’35
The extent to which other aspects of packaging might
influence perceptions of risk, such as the shape and size of
packs, was not addressed in this study.
Although false beliefs were significantly lower when
participants compared brands in plain packs to the ’normal’
packs with colour, false beliefs were still present in considerable
numbers in the plain packaging comparisons, in which the
only difference between packs were the words ’smooth’ and
’gold’.

Strengths and limitations
This study has several limitations. Participants in this study
were not selected randomly. Therefore, the findings are not
necessarily generalizable to the UK population. The survey
responses from youth may also have been subject to parental
influence, which may have influenced truthful reporting, particularly with respect to smoking status. Under-reporting of
smoking status among youth may have led to an underestimation of differences between youth smokers and nonsmokers. Perceptions of packs among both youth and adults
may also have been influenced by social desirability bias,
although the potential influence of this bias is unclear. Given

that public health messages have stressed that all cigarettes
are equally harmful, the socially desirable response would
presumably have been to report no differences between the
health risks brands. Therefore, the proportion of individuals
who reported differences between packs may be an
underestimate.

Implications
The current findings provide additional evidence that cigarette
descriptors, such as ’smooth’, are perceived in a similar way
as prohibited terms such as ’light’ and ’mild’. These terms
appear to violate existing EU directives, as well as guidelines
of the WHO FCTC treaty, which prohibit information ’that
directly or indirectly creates the false impression that a
particular tobacco product is less harmful than other tobacco
products’.22
This study has the potential to inform plain packaging
proposals included in a recent consultation paper from
the UK government .36 The potential public health benefit of
these measures is underscored by the response of tobacco
companies to the consultation paper: ’...we think plain
packaging would go a long way to undermine the power
of tobacco brands and it is the brands that make the
industry so profitable. In our view, in cigarettes, the pack is
the brand. 37
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Key points
Substantial proportions of youth and adult smokers
erroneously reported that some cigarette brands were
less harmful than others based on the words (e.g.
’smooth’ and ’silver’) and design elements of
cigarette packs.
Removing design elements from packs, i.e. plain
packaging, reduced false beliefs about the risks of
cigarette brands.
Tobacco manufacturers may be violating the law
regarding packaging as they are using terms and
imagery which imply to consumers that some brands
are safer than others.
Regulators should require standardized or ’plain’
package colours and the removal of terms such as
’smooth’, ’gold’ and ’silver’ from packaging.
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Findings from the International Tobacco Control Four Country Study
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Background:

Health warnings on cigarette packages provide smokers with universal access to information on the risks of smoking. However, warnings vary considerably among countries,
ranging from graphic depictions of disease on Canadian packages to obscure text warnings
in the United States. The current study examined the effectiveness of health warnings on
cigarette packages in four countries.

Methods:

Quasi-experimental design. Telephone surveys were conducted with representative cohorts
of adult smokers (n14,975): Canada (n=3687), United States (n=4273), UK (n=3634),
and Australia (n3381). Surveys were conducted between 2002 and 2005, before and at
three time points following implementation of new package warnings in the UK.

Results:

At Wave 1, Canadian smokers reported the highest levels of awareness and impact for
health warnings among the four countries, followed by Australian smokers. Following
the implementation of new UK warnings at Wave 2, UK smokers reported greater levels
of awareness and impact, although Canadian smokers continued to report higher levels
of impact after adjusting for the implementation date. U.S. smokers reported the lowest
levels of effectiveness for almost every measure recorded at each survey wave.

Conclusions:

Large, comprehensive warnings on cigarette packages are more likely to be noticed and
rated as effective by smokers. Changes in health warnings are also associated with increased
effectiveness. Health warnings on U.S. packages, which were last updated in 1984, were
associated with the least effectiveness.
(AmJ Prey Med 2007;32(3):202-209) ' 2007 American Journal of Preventive Medicine

Introduction

T

obacco use remains the second leading cause
of death in the world. 3 Accordingly, cigarette packages in almost every jurisdiction in
the world carry health warnings to inform consumers
about the risks of smoking. Health warnings on
packages are appealing both because of their low cost
to regulators and their unparalleled reach among
smokers. However, the effectiveness of package warnings depends on their size, position, and design:
whereas obscure warnings have been shown to have
relatively little impact, more comprehensive warnings, including picture-based warnings, have been
associated with greater recall, increased motivation
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to quit smoking, and greater attempts to quit. 4-14
Previous research also indicates that health warnings
are subject to "wear-out," such that newly implemented warnings are most likely to be noticed and
rated as effective by smokers. 15-18
In recognition of the health and economic burden
from tobacco use, more than 140 countries have
ratified the Framework Convention on Tobacco Control (FCTC)the first international treaty devoted to
public health.’ Countries that ratify the FCTC are
required to implement health warnings on cigarette
packages that cover at least 30% of the surface and
are "large, clear, visible, and legible."’ Beyond these
minimum requirements, the FCTC also recommends
that warnings "should" cover 50% or more of a
package’s principal surfaces, and "may" be in the
form of pictures. 3
Although several countries, such as Canada, already meet the recommended international guidelines, health warnings in the majority of countries,
including the United States, fall short of the minimum FCTC standards. Some jurisdictions, such as
the European Union, have recently revised their
labeling policies to meet the FCTC guidelines. 19

AmJ Prey Med 2007;32(3)
' 2007 American Journal of Preventive Medicine Published by Elsevier Inc.

0749-3797/07/$-see front matter
doi:10.1016/j.amepre.2006.11.011

The "effectiveness" of graphic warnings can be measured in various ways, including (1) measures of salience, such as noticing and reading the warnings, (2)
changes in health knowledge and perceptions of risk,
(3) intentions/motivation to quit, and (4) behavioral
changes, including changes in consumption, attempts
to quit, and successful cessation. Measures of salience
have previously been shown to predict future cessation
behavior in previous research’ 1 ; however, each of these
downstream outcomes, including changes in perceived
risk and motivation to quit, is also mediated by individual factors, such as a smoker’s socioeconomic background, as well as environmental variables including
other sources of health information and pro-tobacco
marketing. 18
The purpose of the current study was to evaluate the
effectiveness of health warnings in four countries
United States, Canada, UK, and Australiaincluding
the impact of new warnings implemented in the UK,
which were enhanced in 2003 to meet the minimum
FCTC standard. The present study used data from the
International Tobacco Control (ITC) Four Country
Survey, a cohort survey of representative samples of
adult smokers in the UK, Canada, United States, and
Australia. Survey waves were conducted in each country
approximately 2 months before the UK warnings were
implemented, and at 6, 18, and 32 months after implementation. Figure 1 shows the health warnings in each
of the four ITC countries over the course of the survey
waves. At baseline, Canadian packages featured 16
graphic warnings covering half of the outside of packages, as well as additional health and cessation information on the inside of packages. Australian packages
featured six text warnings covering 25% and 35% of the
front and back of the package, respectively, whereas the
six text warnings on UK packages covered only 6% of

United States
Wave 1
Sept-Dec 2002

4 text
warnings
side of
pack only
(1984)

Wave 2
Jun-Aug 2003
Wave 3
Jun-Sep 2004
Wave 4
Oct-Jan 2005

Methods
Sample
Respondents in the ITC Four Country Survey were aged ~18
years, smoked more than 100 cigarettes in their life, and
smoked at least once in the past 30 days at recruitment.

Procedure
The cohort was constructed from probability sampling methods with telephone numbers selected at random from the
population of each country, within strata defined by geographic region and community size. Eligible households were
identified by asking a household informant the number of
adult smokers. The next birthday method" was used to select
the respondent in households with more than one eligible
adult smoker.
The surveys were conducted using computer-assisted telephone interviewing (CATI) software. In order to increase
recruitment rates, 21 participants were mailed compensation
equivalent to US$10 before completing the main survey. All
aspects of interviewer training and calling protocol were
standardized across countries.
The current analysis includes data from the first four waves
of the ITC Four Country Survey, a series of cohort surveys in
Canada, Australia, the UK, and the United States. Respondents in each country are surveyed annually using parallel
survey protocols and measures. Respondents lost to attrition
at each wave are "replenished" using the original sampling

6 text warnings
6/ front
. ..
6% back
.......... (1992)

II

16 text
warnings
30% front
40% back

Canada

Australia

United Kingdom

U!ICTYFV

(No change)

the package face. In the United States, four warnings
were printed on the side of packages. Thus, the current study evaluated warnings that were (1) well
below the minimum FCTC standard (U.S. and UK at
baseline), (2) slightly below the FCTC minimum
(Australian warnings), (3) enhanced to the FCTC
standard (UK at follow-up), and (4) at the recommended FCTC standard (Canada).

"
.,

6 text warnings
25% front
33% back
(1995)

(No change)

j

,

I
i

I

16 picture/
text warnings
50% front
50% back
(2000)

(No change)

Smoking
When
pregnant

harms

your baby

Figure 1. Health warnings in the International Tobacco Control Four Country Survey, 2002-2005. Note: The new UK warnings
include one of two warnings on the front ("Smoking Kills" or "Smoking seriously harms you and others around you"), and one
of 14 rotating warnings on the back of the package.
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Figure 2. Sample size and follow-up rates for the International Tobacco Control Four Country Survey: Waves 1 to 4.

design. Figure 2 indicates the survey dates and sample sizes
for each wave. A full description of ITC methodology, including country-level AAPOR (American Association for Public
Opinion Research) survey rates has been published elsewhere. 22

Measures
The survey was standardized across the four countries; respondents in each country were asked the same questions,
with only minor variations for colloquial speech.

Demographics
Respondents were asked to report their age, gender, income,
ethnicity, and education level. Comparable measures of education in each country were combined into three categories:
less than secondary school, some postsecondary training,
postsecondary degree or higher. Annual income categories
follow: <15,000/$30,000, £15,001/$30,001 to £30,000/$59,999,
and >f,30,000/$60,000. In Canada, the United States, and
the UK, minority status was defined in terms of being
nonwhite; in Australia it was defined in terms of not speaking
English at home, consistent with the census question in that
country.

Smoking Behavior
Smoking behavior was assessed using standardized measures,
including the Heaviness of Smoking Index (HSI), which
combines cigarettes smoked per day and time to first cigarette
(rangeo to 6)23 Recent quitting behavior was coded as a
dichotomous variable (Oquit attempt in past year, 1=no
attempt). Intention to quit was coded as "no plans to quit" (0)
or "plans to quit" (1). Respondents were also categorized as
daily (0) or nondaily (1) smokers.

Exposure and Response to Product Warnings
Respondents were asked three questions about exposure to
health warnings: (1) how often they had noticed the warning

labels on cigarette packages in the past month, (2) whether
they had read or looked closely at the warning labels in the
past month, and (3) whether they had noticed advertising or
information about the dangers of smoking or encouraged
quitting on cigarette packages. The first two measures of
noticing and reading used a 5-point response scale ranging
from "never" to "very often," whereas the third question was
answered yes or no. 11
Respondents were also asked three questions designed to
measure responses to product warnings. In each question,
respondents were asked to what extent, if at all, the warning
labels had (1) stopped them from having a cigarette when
they were about to smoke one, (2) made them think about
the health risks of smoking, and (3) led them to think about
quitting smoking. All measures were assessed at each survey
wave, except the health risks measure, which was not included
at Wave 1.

Statistical Analysis
SAS, version 9.1 (Research Triangle Institute, Research
Triangle Park NC, 2004) was used for all statistical analyses.
The current analysis included 14,975 unique respondents
who provided complete information for at least one of the
four waves. Generalized estimating equation (GEE) models
were fitted to test the cross-sectional differences between
countries, as well as any longitudinal changes within countries over the four survey waves. In order to control for the
"novelty" effect of new warnings, GEE models were also
conducted to compare responses from UK respondents at
Wave 4 (approximately 2.5 years after new UK warnings
were introduced in 2003) with data from Canadian respondents at Wave 1 (approximately 2.5 years after new Canadian warnings were introduced in 2000). All models were
adjusted for gender, age, income, education, minority
status, HSI, and any attempt to quit in the past year. All
point estimates were weighted to reflect appropriate age
and gender prevalence estimates within geographic strata,
as well as to account for nonresponse and the survey
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Table 1. Characteristics of adult smokers in the sample’ (n = 14,975)
Canada

Australia

United States

United Kingdom

%

(n)

%

(n)

%

(n)

%

(n)

Women

54.6

(2012)

52,7

Men
Age (years)
18-24
25-39
40-54
-55

45.4

(1675)

47.3

(1783)
(1598)

56.1
43.9

(2038)
(1596)

56.2
43.8

(2401)
(1872)

14.4
31.3
36.3
18.0

(531)
(1155)
(1337)
(664)

16.0
36.2
33.5
14.4

(540)
(1223)
(1132)
(486)

8.5
32.9
34.1
24.5

(308)
(1194)
(1241)
(891)

13.4
29.1
35.2
22.2

(573)
(1245)
(1506)
(949)

47.1
39.1
13.8

(1738)
(1441)
(508)

65.7
20.4
13.9

(2221)
(690)
(470)

63.1
24.2
12.7

(2293)
(881)
(460)

44.3
40.9
14.8

(1895)
(1746)
(632)

7.6
29.1
34.8
28.5

(282)
(1073)
(1283)
(1049)

5.9
27.7
33.7
32.7

(200)
(938)
(1139)
(1104)

9.1
30.6
32.9
27.5

(329)
(1111)
(1194)
(1000)

5.5
37,6
34.5
22.4

(234)
(1606)
(1476)
(957)

88.9
11.1

(3277)
(410)

86.7
13.3

(2930)
(451)

95.2
4.8

(3458)
(176)

78.4
21.6

(3348)
(925)

16,4
9.7

(3687)

17,9
12.9

(3381)

16.9
10.7

(3634)

18.1
11.6

(4273)

46.4
53.6

(1710)
(1977)

45.7
54.3

(1544)
(1837)

38,8
61.2

(1411)
(2223)

43.8
56.2

(1871)
(2402)

Characteristic
Gender

Education

Low
Moderate
High
Income
Not provided
Low
Moderate
High
Minority status

Other
Identified minority
Cigarettes per day

Mean
Standard deviation
Previous quit attempts
Attempt in past year
No attempt

’Adult smokers were defined as aged ~:18 years, smoked more than 100 cigarettes in their life, and smoked at least once in the past 30 days at
recruitment.

design. 22 All other analyses were conducted with both
weighted and unweighted data. No significant differences
were detected; unless otherwise noted, weighted data are
presented. Given that each survey wave was conducted over
a 3-month period in each country, preliminary analyses
were conducted to identify any "survey date" effect. No
association was found between the date the survey was
completed and responses to any outcome of interest.
Note that tobacco manufacturers in the UK were required
to begin printing the new warnings on all packages beginning
in December 2002; however, for purposes of our analyses,
January 2003 was identified as the implementation date given
that packages with the new warnings did not begin appearing
in retail outlets until this time.

Results
Sample Characteristics
Table 1 presents the demographic profile of the samples for each country.

Responses to Health Warnings

Wave 1

-

ratio [OR]=1.42, 95% confidence interval (CI)"1.251.63, p<0.001), 44% of UK smokers (OR""1.95,
CI=1.71-2.23, p<0.001), and 30% of U.S. smokers
(0R3.72, C13.24-4.28, p<0.001). Canadian smokers reported greater levels for every measure recorded
at Wave 1 (p<0.001 for all comparisons).

Changes Following UK Enhancement

Wave 2

-

At Wave 2, after the new UK warnings were imple-

mented, measures of salience and self-reported impact significantly increased among UK smokers (all
p<0.001), whereas no increases were observed among
smokers in Canada, Australia, or the United States. For
example, the proportion of UK smokers who noticed
health warnings on packages "often" or "very often"
increased from 44.4% to 82.0% (p<0.001)-the high-

est level of any country. In fact, UK respondents
reported significantly greater levels of salience and
self-reported impact on every Wave 2 measure compared to Australian and U.S. respondents. For example,
at Wave 2, UK smokers were significantly more likely to
report that the health warnings had deterred them
from having a cigarette (12.4%) compared to U.S.
(10.1%; 0R1.58, CI=1.25-2.00, p<0.01) and

Figure 3 shows responses to health warnings across four
survey waves. At Wave 1, Canadian smokers were significantly more likely to report noticing health warnings
compared to smokers in the other three countries: 60%
of Canadian smokers noticed the warning "often" or

Australian smokers (9.7%; OR""2.59, CI"2.02-3.32,

"very often," compared to 52% of Australians (odds

p<0.001). In contrast, Canadian smokers continued to
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Figure 3. Responses to cigarette health warnings between 2002 and 2005 (n14,975). The vertical dotted line indicates the

implementation date of the new health warnings in the UK. The Wave 1 data from Canada and Wave 4 data from the UK have
been highlighted with a large fill-in circle to indicate 2.5-year postimplementation dates in each country.
report higher levels of noticing antismoking/cessation
information on packs than UK smokers (77.5% vs
69.7%, p<0.001), with no significant differences in
thinking about quitting (39.1% vs 41.5%) or in thinking about the health risks because of the warnings
(46.8% vs 44.4%).
Between Waves 2 and 4, the levels of salience and
self-reported impact decreased in the UK (p<0.05 for
all comparisons), although levels remained above the
United States and Australia in every case (p0.02 for
all). There were no significant decreases between
Waves 2 and 4 for any measure in the other countries.
214

Comparison Between UK and Canadian
Warnings 2.5 Years After Implementation
In order to adjust for the "novelty effect" associated
with the introduction of new warnings, Wave 1 responses among Canadian smokers were compared to
Wave 4 responses among UK smokers to compare data
collected at similar time points following the implementation of new warnings in each country. At Wave 4,
UK smokers reported significantly higher levels of
noticing (67.8%; 0R1.40, CI=1.21-1.62; p<0.001)
and reading the warnings (38.0%; OR= 1.39, C11.20-
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1.61; p<0.001) than Canadian smokers at Wave 1
(60.4% and 32.2%, respectively). However, Canadian
smokers at Wave 1 were significantly more likely than
UK smokers at Wave 4 to report that they had noticed
cessation information on packs (85.2% vs 63.4%;
0R3.28, C1’2.76-3.90; p<0.001), stopped from
smoking a cigarette as a result of the warnings (14.5%
vs 10.3%; 0R’1.35, C11.08-1.67, p=0,007), and that
warnings had led them to think about quitting (44.7%
vs 37.8%; 0R1.16, C11.00-1.34, p=0.047). Note
that respondents were not asked whether the warnings
had made them think about the health risks of smoking
at Wave 1; however, Canadian smokers reported higher
levels than UK smokers at Wave 3 (50.0% vs 41.2%;
p<0.001) and Wave 4 (48.2% vs 41.3%; p0.004), with
no significant difference at Wave 2 (46.8% vs 44.4%).

Discussion
This study suggests that more prominent health warnings are associated with greater levels of awareness and
perceived effectiveness among smokers. In particular,
the findings provide strong support for the effectiveness of new health warnings implemented on UK
packages that were enhanced to meet the minimum
international standards. The new UK warnings were
significantly more likely to be noticed and read than
the previous set of UK warnings, as well as the U.S. and
Australian warnings, neither of which met the minimum international standards. UK smokers were also
more likely to report that the new warnings had led
them to think about quitting, to think about the health
risks of smoking, and had deterred them from having a
cigarette compared to Australian and U.S. smokers.
The findings highlight the "novelty" effect of health
communications and the importance of periodically
revising the warnings on cigarette packages. 6,24 Indeed,
the enhanced UK warnings were considerably more
likely to be noticed than the Australian warnings, which
are only slightly smaller, but had been in place for more
than 8 years at the start of the survey. Not surprisingly,
declines in salience and impact were also observed
during the 2.5 years following the introduction of the
new UK warnings. The declines were greatest for measures of saliencenoticing and reading the warnings
whereas measures of perceived effectiveness were somewhat less likely to decrease. This pattern suggests that
the key downstream effects of warnings may persist for
longer than the more immediate measures of salience.
It is interesting to note, however, that measures of salience
and impact remained high in Canada even 4 years after
implementation. This is consistent with the principle that
larger, more vivid warnings are more likely to retain their
salience over time than less prominent warnings. 18 Additional follow-up data will be required to examine whether
the text warnings in the UK are associated with an
March 2007

accelerated wear-out curve compared to the Canadian
pictorial warnings.
While the results demonstrate the effectiveness of
prominent text-based warnings, they also suggest that
larger pictorial warnings may have an even greater
impact. Data collected 2.5 years after the implementation of the Canadian pictorial warnings and 2.5 years
after the implementation of the new UK warnings
indicate that the Canadian warnings had impact levels
above the UK warnings for each of the measures of
"self-reported impact," as well as noticing antismoking
information on packages. Although UK smokers were
more likely to notice and read package warnings,
Canadian smokers were significantly more likely to
report thinking about the health risks of smoking, to
stop from having a cigarette, and to think about
quitting because of the health warnings. These findings
may simply be due to the larger size of the Canadian
warnings; however, they are consistent with a growing
body of literature which suggests that graphic warnings
typically evoke more of an emotional response, increase
memory and awareness of health risks, and reinforce
motivations to quit smoking to a greater extent than
text warnings. 10,17,25
It should also be noted that, in contrast to noticing
and reading the warnings, at no point were UK smokers
more likely to report noticing antismoking/cessation
information on packages than Canadian smokers. Although the new UK warnings include two specific messages on smoking cessation, they appear only on the
"back" of packages approximately 5% of the time due
to the rotating nature of the warnings. In contrast,
every Canadian package includes cessation tips and
messages of encouragement on the inside of packages.
Although these interior messages are not as noticeable
as the warnings on the exterior of the pack, previous
research suggests that most Canadian smokers are
nevertheless familiar with their content." As the health
risks depicted on packages become more explicit and
direct, this type of supportive information may become
increasingly important for helping smokers to change
their behavior. Adding website information and toll-free
telephone "quitlines" on cigarette packages also represent
very promising ways of helping smokers to access cessation
services. 26 Indeed, the UK Department of Health estimates that the UK warnings have prompted an additional
2000 to 4000 calls to the National Health Services smoking helpline every month. 27

Limitations
Although the prospective quasi-experimental design
used in this study offers considerable advantages over
previous research evaluating product warnings, this
research nevertheless has important limitations common to survey research, including bias from nonresponse and attrition. The data were weighted to help
Am J Prey Med 2007;32(3)
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rial warnings (op ona )*

Figure 4. Countries with picture-based health warnings. *A set of pictorial warnings has been created for European Union members;
however, each member can decide whether to adopt the pictorial warnings in place of the mandatory text-based warnings.

account for nonresponse and potential sample bias. In
order to assess the threat of bias due to attrition and to
examine any "time-in-sample" effects, each of the analyses was run with (1) the "cohort" sample only (i.e., only
those who completed all four waves), (2) the "repeat
cross-sectional" sample (i.e., the first wave of data from
each respondent only), and (3) all of the available data at
each wave (as presented in the Results section). No
significant differences were observed in any of the
analyses.
Another limitation concerns the self-report nature of
the measures. For example, it is not possible to estimate
the influence of the new UK warnings or the Canadian
pictorial warnings on prevalence rates using the cur rent data. National prevalence rates are determined by
a constellation of individual, social, and environmental
factors, including other policy measures as well as
"secular" trends in marketing and pricing. However,
the results from our analyses, as well as evaluation data
from the UK National Health Services, are consistent
with the hypothesis that more comprehensive package
warnings increase the extent to which smokers notice,
believe, and act on the health messages. 27 Finally, the
current study assessed only the impact of the warnings
on adult smokers and included neither youth nor
nonsmokers in the sample.
Overall, the current study indicates that larger, more
comprehensive health warnings on cigarette packages
are rated as more effective by smokers. The findings
provide strong support for the effectiveness of prominent text warnings that meet the minimum international standards; however, the findings also suggest that
larger pictorial warnings, such as those implemented in
Canada and seven other countries to date, are likely the
most effective means of communicating the full range
and severity of health risks to smokers (see Figure 4).
Finally, the U.S. warnings performed poorly compared
to those in the other countries. The health warnings
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that appear on the side of U.S. cigarette packages
provide even less health information than many other,
more benign consumer goods. The current findings,
along with previous research" , " suggest that U.S.
smokers might benefit from large graphic warnings on
cigarette packages.
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Background: Health warnings on cigarette packages are among the most common means of
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communicating the health risks of smoking. However, few studies have evaluated the impact of package
warnings on consumer knowledge about tobacco risks.
Objective: The aim of the current study was to use nationally representative samples of adult smokers from
the United States (USA), the United Kingdom (UK), Canada (CAN), and Australia (AUS) from the
International Tobacco Control Four Country Survey (ITC-4) to examine variations in smokers’ knowledge
about tobacco risks and the impact of pack age warnings.
Methods: A telephone survey was conducted with 9058 adult smokers from the following countries: USA
(n = 2138), UK In = 2401), CAN (n = 2214) and AUS (n = 2305). Respondents were asked to state
whether they believed smoking caused heart disease, stroke, impotence, lung cancer in smokers, and lung
cancer in non-smokers. Respondents were also asked whether the following chemicals are found in
cigarette smoke: cyanide, arsenic and carbon monoxide.
Findings: Smokers in the four countries exhibited significant gaps in their knowledge of the risks of
smoking. Smokers who noticed the warnings were significantly more likely to endorse health risks,
including lung cancer and heart disease. In each instance where labelling policies differed between
countries, smokers living in countries with government mandated warnings reported greater health
knowledge. For example, in Canada, where package warnings include information about the risks of
impotence, smokers were 2.68 (2.41-2.97) times more likely to agree that smoking causes impotence
compared to smokers from the other three countries.
Conclusion: Smokers are not fully informed about the risks of smoking. Warnings that are graphic, larger,
and more comprehensive in content are more effective in communicating the health risks of smoking.

obacco use has been identified by the World Health
Organization as the leading cause of death and disability
in the world.’ To date, more than 24 different smokingrelated diseases have been identified, including cardiovascular disease, respiratory disease, and 10 different forms of
cancer.’
The extent to which smokers understand the magnitude of
these health risks has a strong influence on their smoking
behaviour." Smokers who perceive greater health risk from
smoking are more likely to intend to quit and to quit smoking
successfully. 6 ’ The health risks of smoking are also the most
common motivation to quit cited by current and former
smokers, as well as the best predictor of long-term abstinence
among reasons for quitting."’
At present, most smokers concede that tobacco use is a
health risk; however, important gaps remain in their under standing of these risks." -" Many smokers are unable to recall
specific health effects and most tend to underestimate the
scope of these effects." "’"Even in countries such as Canada,
with among the most progressive tobacco control policies in
the world, a significant proportion of smokers continue to
underestimate the most serious risks of smoking, including
heart disease, stroke, and respiratory disease, as well as the
risks of environmental tobacco smoke." 20
In addition to the fact that smokers are not fully informed,
there are biases in how smokers perceive these risks. In a
review of the research literature, Weinstein" found that,
although most smokers acknowledge the risk of smoking,
they tend to "minimize that risk and show a clear tendency to

T

believe that the risk applies more to other smokers than to
themselves" (page 139). Considerably less is known about
smokers’ knowledge of the constituents of tobacco smoke,
including well-known toxicants such as carbon monoxide
and cyanide. What little evidence exists suggests a very low
level of awareness," 23 although the impact of this knowledge
remains largely unexplored.
Communicating the health effects of smoking remains a
primary goal of tobacco control policy." Indeed, the World
Health Organization’s Framework Convention on Tobacco
Control (FCTC) states as its first guiding principle that:
"Every person should be informed of the health consequences, addictive nature and mortal threat posed by tobacco
consumption and exposure to tobacco smoke" (Article 4.1).
Cigarette warning labels are among the most widespread
policy initiatives implemented to educate smokers. Recent
research indicates that graphic warning labels on cigarette
packages can increase cessation behaviour among smokers"’;
however, despite their prominence among tobacco control
policies, only a handful of studies have evaluated the
impact of different product warning policies on consumer
knowledge about tobacco risks.
A study commissioned by Imperial Tobacco reported an
increase in the proportion of smokers who agreed that
smoking is dangerous following the introduction of Canada’s
Abbreviations:CAll, computer assisted telephone interviewing; FCTC,
Framework Convention on Tobacco Control; ITC-4, International
Tobacco Control Four Country Survey
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Figure 1 Cigarette package warning
labels of the tour countries (Canada,
Australia, United Kingdom, United
States) participating in the International
Tobacco Four Country Survey (as of
2002).
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first warning labels in 1972.25 Cross-sectional surveys
conducted in Canada during the 1990s found 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. In
Australia, Borland" 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. However, considering the
importance of health warnings among tobacco control
policies, there is a need for additional research. In particular,
there is a need for research that can help policymakers to
choose the size and general strength of health warnings from
within the general recommendations outlined in the FCTC.
At present, cigarette packages in virtually every country
carry warning labels," yet the size, number, and the way the
health information is presented differs notably between
countries. Labelling policies range from vague statements of
risk (for example, "Smoking can be harmful to your health"),
to graphic pictorial depictions of disease. Because of the
variation between countries in package warning labels, an
opportunity now exists to explore the impact of different
warning policies on consumer knowledge. The International
Tobacco Control Four Country Survey (ITC-4) is a cohort
survey of adult smokers conducted in four countriesthe
United States (USA), the United Kingdom (UK), Canada
(CAN), and Australia (AUS)that was designed to examine
the impact of national-level tobacco control policies, including warning labels. Figure 1 depicts health warnings in the
four countries participating in the ITC-4 Survey as of Wave I
of the survey, conducted in 2002.
The aim of the current study was to use nationally
representative samples of adult smokers from the USA, UK,
CAN, and AUS to: (1) examine smokers’ knowledge that
smoking causes heart disease, stroke, impotence, and lung
cancer; (2) to assess smokers’ knowledge of the constituents
of tobacco smoke, including carbon monoxide, cyanide, and
arsenic; and (3) to examine the relationship between health
knowledge in each country and that country’s tobacco
labelling policy,
METHODS
Sample

Participants in the ITC-4 Survey were 9058 adult smokers (18
years or older, smoked more than 100 cigarettes in their life,
and smoked at least once in the past 30 days) in four
countries: CAN (n = 2114), USA (n = 2138), UK
Note that new UK package warnings (one of 16 text warnings covering
30% of the package) were implemented in January 2003, following
Wave 1 of the ITC-4 survey.
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(n = 2401), and AUS In = 2305). Table 1 provides the
sample characteristics for each country,
Procedure

The ITC-4 cohort was constructed from probability sampling
methods with telephone numbers selected at random from
the population of each country, within strata defined by
geographic region and community size. Eligible households
were identified by asking a household informant the number
of adult smokers. The Next Birthday Method" was used to
select the respondent in households with more than one
eligible adult smoker.
The survey was conducted using computer assisted
telephone interviewing (CATI) software and was completed
in two calls: a 10-minute recruitment call was followed one
week later by a 40-minute main survey. In order to increase
recruitment rates," participants were mailed compensation
equivalent to US$10 before completing the main survey.
Interviews were conducted by two survey firms: Roy Morgan
Research (Melbourne, Australia) surveyed Australian and UK
respondents, and Environics Research Group (Toronto,
Canada) surveyed Canadian and US respondents. All aspects
of the interviewer training and calling protocol were
standardised across the two survey firms and closely
supervised by the ITC-4 team. The present analysis is limited
to respondents from Wave 1, conducted between October and
December 2002. A full description of the ITC-4 methodology,
sample profile, and survey rates, including comparisons with
national benchmarks, is available at http://www.itcproject.
org .
Measures

The ITC-4 Survey was standardised across the four countries:
respondents in each country were asked the same questions,
with only minor variations for colloquial speech.
Demographics and smoking behaviour

The survey included validated measures of smoking behaviour and quit history. Intention to quit was assessed by
asking: "Are you planning to quit in the next month,
6 months, beyond 6 months, or not at all?" Level of
education consisted of three categories: high school diploma
or lower; technical, trade school, community college, or some
university; and university degree. Annual income was
categorised into "under $30 000", "$30 000-$59 999", and
"$60 000 and over" for the US, Canadian, and Australian
samples. For the UK sample, we used the following
categories: "15 000 or under", "15 001-30 000," and
"E30 001 and over". Ethnicity was measured using the
relevant census question for each country and then analysed
as a dichotomous variable to allow for comparisons across
countries ("white" v "non-white and mixed race"), except
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Table 1

) sample by country (n,= 1 905,8)

Characteristics of Internationc

Sex
Female
Male
Age
18-24
25-39

40-54
55+
Education
l2 years orless
More than 12 years
Ethnicity/language
White/English only
Other/mixed
CR0’ 1501

45,8%
54,2%

44.5%
55,5%

46.4%

53.6%

49.8%
50.2%

25.2%

14.3%
33.7%
34.7%
17.3%

17.2%
35.5%
32.2%
15,1%

15.3%
31.3%
35.8%
17.6%

14.2%
33.2%
28.7%
24.0%

44.1%

64.5%

47.7%

55.9%

35.5%

52.3%

67.8%
32.2%

45.2%
54.8%

63.4%
36.6%

76.4%
23.6%
17.9111.71

94.7%
5.3%
16.7110.61

88.1%
11,9%
16.6 19.71

86.5%
13.5%
187(13.6)

74.7%
25.3%
18.6(11.8)

946%
5.4%
17.01 11 .0 1

54.3%
457%

52.7%
47,3%

55.2%
44.8%

56.6%

15.6%
31,8%
34.5%
18.1%

16.8%
36.8%
32.8%
13,5%

15.7%
30.9%
33.9%
19.6%

8.5%

46.9%
53.1%

66.8%
33.2%

87.5%

86.2%
13.8%
17.9 (12.7)

12.5%
16.0 19.61

43,4%

32.4%
33.9%

CR0, cigarettes per day,

Australia. Language was used as a proxy for Australian
ethnicity ("English-speaking" = white, "non-English speaking" = non-white), as is consistent with the Australian
census.

Analysis

SPSS (version 12.0) was used for all statistical analyses.
Logistic regression analyses were conducted to predict
knowledge of health effects and intentions to quit.
Knowledge of health effects were coded as 0 ("Not caused
by smoking"/"Don’t know") and I ("Caused by smoking");
intentions to quit were coded as 0 ("No plan to quit") and 1
("Plans to quit sometime in the future"). Analyses were
conducted on both weighted and unweighted data. There
were no significant differences between analyses of weighted
and unweighted data; unless otherwise noted, weighted
results are presented below.

Knowledge of health effects

Respondents were asked to state whether they believed
smoking causes heart disease, stroke, impotence, lung cancer
in smokers, and lung cancer in non-smokers. Respondents
were also asked to state whether they believed any of the
following chemicals were included in cigarette smoke:
cyanide, arsenic, and carbon monoxide. Response categories
were "Yes", "No," or "Don’t know."

RESULTS
Sample characteristics

Exposure to anti-smoking media and warning labels

Table 1 presents the weighted and unwcighted sample
characteristics for each country.

Exposure to anti-smoking media was measured by asking:
"In the past 6 months, how often, if at all, have you noticed
advertising or information that talks about the dangers of
smoking, or encourages quitting?" Responses were given on a
five-point Likert scale where I = "Never" and 5 = "Very
often". Respondents were then asked whether they had
noticed such information in each of nine specific locations
("Yes" or "No"). Exposure to warning labels was measured
by asking: "In the last month, how often, if at all, have you
noticed the warning labels on cigarette packages?" using the
same five-point scale as for anti-smoking media.

Table 2

Knowledge of health effects and smoke constituents

Table 2 presents smokers’ knowledge of health effects by
country. Most smokers reported that smoking causes lung
cancer and heart disease, fewer believed that smoking causes
stroke and lung cancer among non-smokers, whereas less
than half agreed that smoking causes impotence. There was a
significant difference between countries in the total number
of diseases endorsed by respondents (F [3, 9024] = 75.5,

Knowledgeof health effects from smoking (a = 905)
n

w

.

Smoking causes king cancer in smokers
Smoking causes heart disease
Smoking causes stroke
Smoking causes lung cancer in non-smokers
Smoking causes impotence
Total number of health effects reported
0
2
3
4
5

943%

94.8%
908/
82. 7%
796/
595/

88 7’
808%
690%
358%

2.8%
2.3%
5.0%
13.7%
27.2%
49,1%

3%
3.?%
79%
18.3%
39.7%
27.1%

943%
85 8’
P33%
1%
8A3%
, $%

’.5%

i94%

2.1%
36.2%
24,3%

:.93-7%:‘ ,
895%
703%
7.52%
36 1%
2. 7%
3.5%
8.4%
21.6%
3%
24.7%

943%
887%
730%
701%
41,3%*

t2 88 (2 34 to 3 54)
2511 216 to 2911
1 91(1 70 to 2.15).
1 6211 45 to 1 811
1,56 (I 42 to 1. 77)

3.1%

Reference
1.84)1.27to2.67)
2.51 11,81 to 3.4 7 1
3.78 (2.80 to 5.09)
4.58 l3,42to6.12l
5.73 (2,25 to 7.71)

3.5%
7.7%
18.9%

35.7%
31,2%

Significant differences between countries (p<0 .001),
Plon) are adjusted for age se income ethnicity and cigarettes smoked
Bolded values indicate diseases that are listed in health warnings on packages in each country
.....>O;.: onfidence interval.

fOdds of planning to quit smoking (0 No plan 1

perdoy
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Table 3 Knowledge of tobacco constttuens1n = 9058)

Carbon monoxide i90.7%
Arsenic
57.7%
Cyanide
71.7%
Total constituents reported
0
5.9%
1
19.3%

23.8%
51.1%

2
3

82.6%

85.1%....

41.1%
44.4%

42.1%J6.9%
51,6%:.I5.1%

12.4%
36.2%
22.1%
29.2%

i646%

80.3%’
359%*
47.6%’

112 (1.51 to 1.94)
159 041 to 1.75)
1.66 (1.49 to 1,84)

11.7%
32.3%

30.5%

15.5%’

Reference

43.7%

21.4%

14.4%

34.6%

11.3%

33.1%’
20.3%’
31.1%’

1.44 (1.2A to 1.67)
1.90 (1.60 to 2.25)
2.41 (2.05 to 2.83)

’Significant differences between countries (p<O.00I),
tOdds of planning to quit smoking (0 =No plan, 1 ’Plan) are adjusted for age, sex, income, ethnicity, and
cigarettes smoked per day.
Boldud values indicate constituents that are listed on packages in each country.
Cl, confidence interval.

p < 0.001). Canadian smokers endorsed a greater number of
diseases than smokers from the other three countries
(p < 0.001), while Australian respondents were more likely
to endorse diseases than US respondents (p = 0.005).
Between-country differences were also observed for all
individual diseases, with the exception of lung cancer among
smokers, Most notably, almost twice as many Canadian
respondents reported that smoking causes impotence relative
to respondents from the USA, UK, and Australia. Table 2 also
indicates the diseases that are included on health warnings
within each country (see bolded values).
Table 2 also indicates that planning to quit smoking was
positively associated with health knowledge. The odds of
planning to quit were greater among smokers who endorsed
each of the five diseases, and increased in a linear fashion
with the total number of health effects reported. This pattern
was observed within respondents of each country, as well as
across countries, with no significant health effect by country
interactions.
Table 3 provides smokers’ knowledge of tobacco smoke
constituents. Smokers were most likely to agree that tobacco
smoke contains carbon monoxide and least likely to agree
that arsenic is contained in tobacco smoke. Similar to the
results for health knowledge, Canadian smokers were more
likely to agree that tobacco smoke contains each of the three
smoke constituents relative to US, UK, and Australian
smokers. Note that the proportions in table 3 are in bold
for countries in which the constituents were printed on
cigarette packages at the time of the survey.
Health knowledge and labelling policy
A majority of respondents reported noticing information
about the dangers of smoking "often" or "very often" in the
last six months: CAN 59.4%, USA 60.4%, UK 55.6%, AUS
61.0%. Table 4 indicates the sources of anti-smoking
information for each country. "Cigarette packages" were a
:Information on the dangers of
tokung media (n =90581

257%
8.5%

(ne’’

104%

32.6%
390%
12.7%
64%

37.7%
140%
11.1%
41%

24.6%

33.2%:.::

185%

245%

10.1%
124%

11.1%
84%

prominent source of health information in all four countries,
particularly within Canada.
Smokers were also asked how often, if at all, they noticed
cigarette warning labels in the last month. A logistic
regression was conducted to examine the extent to which
noticing cigarette warning labels was associated with health
knowledge (table 5). The results indicate between-country
differences in health knowledge: as with the bivariate
analyses reported in table 2, Canadian respondents demonstrated an overall greater knowledge of the health effects of
smoking. The findings also indicate that noticing the health
warnings on cigarette packages was positively associated
with health knowledge, after adjusting for noticing antismoking media in general. In other words, smokers who
noticed the health warnings were more likely to agree that
smoking causes each of the five diseases listed in table 5,
adjusting for demographic variables and smoking behaviour.
Finally, analyses were conducted to compare health
knowledge between smokers with and without health
warnings on their cigarette packages. Countries were coded
either as "0" (No health warning) or "1" (Health warning)
for each disease and constituent listed in tables 2 and 3.
Levels of health knowledge were then compared between
respondents in countries with and without health warnings
using logistic regression analysis. (Note that analyses were
only run for diseases and constituents for which there were
differences in labelling between the four countries). As fig 2
indicates, health knowledge was significantly greater among
respondents in countries with health warnings, even after
controlling for the number of other information sources cited
by respondents. For example, smokers were 3.13 times more
likely to say that tobacco smoke contains carbon monoxide
when this information was printed on cigarette p ackages. *
DISCUSSION
It is commonly assumed and often argued by the tobacco
industry that smokers are adequately informed about the
health risks of smoking."" "This study clearly demonstrates
that this assumption is false. The findings indicate significant
gaps in smokers’ understanding of the risks of smoking:
most, but not all, smokers reported that smoking causes
heart disease and lung cancer in smokers-health consequences that have been established for over 25 years; more
than a quarter of smokers did not believe that smoking
caused stroke; and fewer than half of smokers believed that
smoking causes impotence. Smokers’ knowledge of toxic
constituents in tobacco smoke was also unacceptably low.
Note that carbon monoxide yields are listed on Canadian and
Australian package, while one of the four US warning messages
mentions carbon monoxide.
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It is important to note that these results derive from
smokers in among the most affluent, most highly educated
Countries in the world and in Countries with among the most
Comprehensive tobacco control policies. We would expect
health knowledge to be substantially lower among the
majority of the world’s smokers, particularly those living in
lower and middle income countries where resources for
tobacco control are non-existent or lower by orders of
magnitude.
The findings also indicate that health warnings on
cigarette packages are a prominent source of health
information. Approximately two-thirds of smokers cited
cigarette packages as a source of health information, with a
significant association between the strength of package
health warnings (as depicted in fig 1) and the likelihood of
citing packages as a source of health information. In short,
larger, more comprehensive warnings were more likely to be
cited as a source of health information. For example, over
84% of smokers living in Canadathe country with the
strongest health warningscited packages as a source of
health information, compared with only 47% of those in the
USA, the country with the weakest health warnings.

::.

1 00

er day

Not only were health warnings self-identified as an
important source of health information about smoking, but
also an effective means of communicating health information. The results provide evidence at both the individual and
country-level that health warnings on cigarette packages are
strongly associated with health knowledge. First, noticing
labels was strongly associated with endorsing each of the five
health effects, after controlling for smoking behaviour,
demographic variables, and the frequency of noticing antimedia in general. Smokers who reported noticing warnings
were between 1.5-3.0 times more likely to believe in each
health effect. Second, in all five cases where labelling policies
differed between countries, smokers living in countries with
government mandated warnings reported greater health
knowledge. This pattern is best illustrated in the case of
smokers’ knowledge of impotence. Canada was the only
country where packages carry warnings about impotence,
and accordingly, Canadian smokers were almost three times
more likely than smokers from the other three countries to
believe that smoking causes impotence. This finding provides
a measure of specificity for the effect of warning labels; we
are unaware of any media source or educational initiative in

Figure 2 Health knowledge as a
Function of tobacco labelling policy
(n = 9058). *Odds ratios (ORs) are
adjusted for age, sex, income, ethnicity,
cigarettes smoked per day, and the
number of information sources cited,
other than cigarette packages.
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Canada, other than the package warnings, to have highlighted the risks of impotence. Clearly, smokers in the other
four countries may have been exposed to information on
impotence and other health risks not listed on the pack;
however, this only strengthens the findings on the effectiveness of the warnings. For example, in 1998 and 1999, the
state of California conducted a $22 million mass media
campaign that included messages linking smoking and
impotence.’6 As might be expected, California smokers in
the current study were more likely to endorse impotence as a
cause of smoking than other US respondents, yet they were
no more likely to endorse impotence than Canadian
respondents, This example underscores the cost-effectiveness
of package warnings: California spent several millions of
dollars to attain levels of awareness that were achieved in
Canada via warning labels that were introduced at little or no
cost to the government.
Finally, health knowledge was strongly associated with
intentions to quit among smokers in all four countries. This
finding supports previous evidence that, although awareness
and acceptance of the health risks of smoking may not be a
sufficient condition for quitting, it is likely a necessary one
for most smokers and serves an important source of
motivation.
Limitations
Health knowledge can be assessed several ways. The
measures used in the current study constitute a relatively
low threshold for knowledge or risk perception. Indeed,
respondents were not asked to recall smoking-related
diseases unprompted, nor were they asked to estimate the
likelihood or severity of smoking-related disease. Had these
measures been used, the findings would inevitably have
yielded relatively lower levels of "health knowledge" than
those reported here. In addition, the cross-sectional nature of
these data cannot address the directionality of the associations between health knowledge, warnings, and other
variables. For example, it may be that smokers with greater
health knowledge were more likely to attend to health
warnings. Finally, the between-country differences in health
knowledge may partly reflect concomitant efforts to inform
the public of the health risks of smoking through other
channels, such as mass media campaigns. However, this
limitation is tempered by the fact that noticing the labels
predicted health knowledge even after controlling for other
sources of information, as well as by the specificity provided
by the Canadian warnings in the case of impotence.
Nonetheless, longitudinal data would help to clarify the
causal nature of these associations.
Implications
Tobacco products remain the most lethal consumer product
in every country in which they are sold. The US Surgeon
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General recently reported a causal link between smoking and
28 individual diseases, including the leading causes of death
in the western world.’ Remarkably, the list of known health
risks continues to grow, with cancers of the stomach and
acute myeloid leukemia among those most recently identified. Given this list, it would be folly to assume that smokers
are currently, or likely ever will be, fully informed of the risks
of smoking. Nevertheless, tobacco companies and governments are responsible for making every effort to ensure the
highest levels of health knowledge possible. At present,
however, tobacco consumers receive little information
regarding the ingredients, additives, and chemical composition of their products. In countries such as the USA,
chocolate bars carry more information about ingredients
than cigarette packages.
The current findings indicate that large, graphic warnings
on cigarette packages are an effective means of increasing
health knowledge among smokers. Previous research also
suggests that Canadian-style warnings provide substantial
cessation benefits and enjoy widespread support among
smokers.3 26 The effectiveness of warning labels in communicating health effects suggests that warnings could also be
used to address knowledge deficits in other areas, such as
filter ventilation, the risks of "light" or "low-tar" cigarettes,
and the effects of behavioural compensation." Given their
universal reach, health warnings may also help to reduce the
disparities in health knowledge by providing low-income
smokers with regular access to health information." ’Yet,
despite growing evidence of their effectiveness, most governments remain reluctant to mandate comprehensive health
warnings, while the tobacco industry continues to fight their
introduction. 43 The industry’s opposition is understandable:
they fear that strong warning labels will shrink their market
and erode profits; the reluctance among governments and
regulators is more puzzling.
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Introduction: We examined how recognition of a national
quitline number changed after new health warnings were required on tobacco packaging in New Zealand (NZ).

Methods: The NZ arm of the International Tobacco Control
Policy Evaluation Survey (ITC Project) is a cohort study that
surveyed smokers in two waves (N = 1,376 and N = 923).
Wave I respondents were exposed to text-based warnings
with a quitline number but no wording to indicate that it
was the "Quitline" number. Wave 2 respondents were exposed to pictorial health warnings (PHWs) that included the
word "Quitline" beside the number as well as a cessation message featuring the Quitline number and repeating the word
"Quitline."
Results: The introduction of the new PHWs was associated
with a 24 absolute percentage point between-wave increase in
Quitline number recognition (from 37% to 61%, p < .001).
Recognition increased from a minority of respondents to a majority for all age groups, genders, deprivation levels (using small
area and individual measures), financial stress (two measures),
and ethnic groups (e.g., the level for Maori in Wave 2: 62%,
Pacific peoples: 61%, and European/other: 62%). There was
also an equalizing effect on previous differences in Quitline
recognition by gender, ethnic group, and for both deprivation
measures.
Discussion: This study provides some evidence for the
value of clearly identifying quitline numbers on tobacco
packaging as part of PHWs. While this finding is consistent
with previously published studies, the finding that this intervention appeared to benefit all sociodemographic groups is
novel.

It has been argued that governments should introduce health
warnings on tobacco products to inform consumers of the risks
they face and to protect them from harms caused by tobacco
(Chapman & Liberman, 2005). Other than the policy development process, these warnings cost tax payers nothing yet have
the potential to reach smokers each time they take a cigarette
from a pack. Furthermore, Article 11 of the Framework Convention for Tobacco Control outlines minimum criteria health
warning labels should meet (World Health Organization, 2003).
The evidence base concerning pictorial health warnings (PHWs)
continues to grow and indicates that these stimulate reactions in
smokers that are prospectively predictive of cessation activity
(Borland, Wilson, et al., 2009; Borland, Yong, et al., 2009; Fong,
Hammond, & Hitchman, 2009).
Some governments have begun requiring that health warnings include quitting helpline (quitline) telephone numbers.
This applies to all warning labels used in some countries (e.g.,
Australia, Brazil, New Zealand [NZ], Singapore, and Uruguay)
but to only warning labels featuring cessation themes in others
(e.g., the European Union, the United Kingdom, and Romania;
Physicians for a Smoke-free Canada, 2009).
There is some evidence that including quitline numbers in
health warnings on tobacco packaging stimulates increased calls
to quitlines. This was first reported in 2002 in the Netherlands
when inclusion of a quitline number in a text-based health
warning was linked to a marked increase in calls to the quitline
(Willemsen, Simons, & Zeeman, 2002). Data from the United
Kingdom also indicate that callers to the national "Stop Smoking Helpline" cited text-based warnings as the second most
important source of quitline information (Department of
Health [United Kingdom], 2006). NZ data suggest that call levels
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increased and more first-time callers reported obtaining the
quitline number from the pack after the new PHWs were introduced (Li & Grigg, 2009). Similarly, Australian evidence suggests that the new PHWs were associated with increased calls;
this effect was independent of antismoking advertising (as measured by target audience rating points; Miller, Hill, Quester, &
Hiller, 2009). For two of these countries (Australia and NZ but
not the Netherlands and United Kingdom), the introduction of
the new warnings was supported by thematically similar television advertising campaigns. However, we are not aware of
any previous research that has investigated the effectiveness of
different ways of displaying quitline numbers on cigarette packs
and other tobacco product packaging.
PHWs were phased in from early 2008 in NZ and were compulsory on all displayed stock from August 2008. Prior to this
change, cigarette packs included the national Quitline telephone
number on the pack but did not identify it as the "Quitline"
number. Instead, there was a rather unclear instruction under
the text-only warning stating "For more information, call. .
(beside a phone number). The new PHWs included the word
"Quitline" next to the telephone number in a small text box on
the picture, and the number is also provided as part of a specific
smoking cessation message ("You CAN quit smoking. Call
Quitline 0800 778 778, or talk to a quit smoking provider")
below the picture (Ministry of Health, 2008). However, the
cessation message featuring Quitline information appears only
on the back of the pack. Photographs of the old and new warnings
are available in an online presentation (p3; Li, Wilson, Hoek,
Weerasekera, & Edwards, 2010).
Prior to the introduction of PHWs in 2008, a 2004 survey
found that only 30% of current smokers associated this telephone number with the Quitline or quitting support (Waa,
Gillespie, & Afzal, 2004). The introduction of PHWs in NZ enabled an investigation of whether the more prominent, identifiable, and contextually appropriate display of a quitline number
promoted increased recognition of the number among a
national cohort of smokers.

The International Tobacco Control Policy
Evaluation Survey Project
The International Tobacco Control Policy Evaluation Survey
(ITC Project) is a multicountry series of cohort studies on
tobacco use epidemiology and tobacco control policy evaluation
(Fong et al., 2006). The NZ arm of the ITC Project survey differs
somewhat from other ITC samples as the smokers involved are
New Zealand Health Survey (NZHS) participants. NZHS respondents were selected by a complex sample design, which included
systematic boosted sampling of the Mori, Pacific, and Asian
populations. The overall response rate was 67.9%; details of the
NZHS methods are outlined in an online report (Wilson, 2009).

completed a telephone questionnaire, giving a response rate of
56.4%. But when considering the NZHS response rate and willingness to further participate, then the overall response rate
is reduced further to 32.6% (for details see Wilson, 2009).
Between-wave attrition of 329% occurred, resulting in 923
respondents in Wave 2.

Procedures
Data collection was carried out using a computer-assisted telephone survey between March 2007 and February 2008, usually
3-4 months after the NZHS interview. Wave 2 was conducted
between March 2008 and February 2009. The study protocol was
approved by the Multi-Region Ethics Committee in NZ
(MEC/06/07/071) and by the Office of Research Ethics, University of Waterloo, Canada (ORE #13547). An independent study
estimating the extent to which the new PHWs were in circulation was undertaken by a research team member (JL), who ran a
surveillance system for tobacco packaging in major outlets involving observers in six main cities. This study involved monthly
examination of retail displays in supermarkets, superettes, dairies, and petrol stations (average of 3,654 packs per month examined for 11 months from December 2007). The findings revealed
some minimal circulation of packs with the new PHWs during
the end of Wave 1(0.1% in December 2007 rising to 7.7% in
February 2008). During wave 2, the levels rose from 23.9% in
March 2008 to 63.6% in May and 99.5% in September.

Measures
The key question added to the NZ questionnaire was "On the outside of tobacco packets there is a 0800 telephone number. What
organization or service do you get if you call it?" Response options
were not prompted. Other sociodemographic questions were
asked in the NZHS (see Table 2), but most of the smoking-related
questions were sourced from the Wave 4 ITC 4-country survey.
An online Methods Report outlines ITC measures (Wilson,
2009); key variables included in the analyses reported in this paper
included ethnicity, deprivation, and financial stress. Respondents’
ethnicity was prioritized, and all those with Mªori or both Mori
and other ethnic affiliations were classified as Mori; all those with
Pacific or both Pacific and other ethnic affiliations were classified
as Pacific (unless Mori affiliation was also reported), etc. The
European grouping includes other (non-Mªori, non-Pacific, and
non-Asian) ethnic groups. Deprivation level was based on an NZspecific deprivation index for small areas (NZDep2006) and on an
individual measure of deprivation (NZiDep) also designed for NZ
(Wilson). We considered two measures of financial stress that are
correlated with each other (and with the small area deprivation
measure; Wilson) but involve significant conceptual differences
(Siahpush, Yong, Borland, Reid, & Hammond, 2009). The first
question was ". . . because of a shortage of money, were you unable to pay any important bills on time, such as electricity, telephone or rent bills?" The second question was "In the last six
months, have you spent money on cigarettes that you knew would
be better spent on household essentials like food?"

Participants
The NZHS sample provided a sample of 2,438 adult smokers
who were 18+ years and indicated that they were willing to participate in further research when invited at the end of the NZHS
interview (this represented 85.2% of the adult smokers in the
NZHS). Out of these potential respondents, a total of 1,376

Weighting and statistical analyses
To maximize the value of the cohort structure, we focused on respondents who participated in both survey waves and calculated a
paired matched odds ratio (i.e., as in Table 1). We also present resuits that were weighted given the sampling design (e.g., boosted
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Wave 1 (WI)(N = 923)

Wave 2 (W2)’
(N = 923)

Responses (unprompted)

n

%

n

%

Absolute change (%)
between waves (W2-W1)

1 = "Quitline/quitting support"
2 = "Helpline"
3 = "Information on smoking"
4 = "Product complaints"
5 = "Tobacco company"
6= Don’t know
All options: 2-6

340
37
38
5
18
430
583

36.8
4.0
4.1
0.5
1.9
46.6
63.2

562
27
5
1
13
260
361

60.9
2.9
0.5
0.1
1.4
28.2
39.1

+24.1
-1.1
-3.6
-0.4
-0.5
-18.4
-24.1

Odds ratio " for
increased recognition
between waves
3.31 (95% C1 = 2.63-4.21;p <.001)

1.0 referent

Note. ’Based on just those who responded to both Wi and W2 (unweighted results).
busing paired matched odds ratio with exact McNemar significance probability.
sampling of three ethnic groups in the NZHS) and nonresponse had the highest level of recognition at baseline. For individual
for the NZHS and ITC Project survey. A full description of the deprivation, the increase was highest in the second to least deprived
weighting process is detailed in online reports (Clark, 2008, 2009). grouping and lowest in the most deprived. For both types of
deprivation, the most deprived had the highest level of recognition
Bivariate analyses included various socioeconomic status
in Wave 1 and the lowest level of recognition at Wave 2 (though
measures covering small area deprivation (NZDep2006), indiin the latter, the differences were not significantly different).
vidual deprivation (NZiDep), and financial stress (Wilson, 2009).
All analyses were conducted in Stata (version 10, StataCorp,
For all the sociodemographic groups detailed in Table 2, the
College Station, TX), and all the presented results were weighted
range in the prevalence of Quitline number recognition can be
and adjusted for the complex sample design of the NZHS to
compared for the subpopulation with the lowest recognition
make the sample representative of all NZ smokers.
levels to that with the highest recognition levels. This range declined between waves by gender (i.e., from 9.2 to 4.7 percentage
points), by ethnic group (from 19.3 to 1.8), by small area deprivation quintile (from 17.8 to 7.5), and by individual deprivation
level (from 12.0 to 6.6). But there was an actual increase in this
When considering the sample interviewed in both waves, the
range between waves by age group (i.e., from 16.5 to 20.3) and
introduction of PHWs with the Quitline number was associated
no significant change for financial stress (i.e., from 6.4 to 6.5).
with a marked increase in reported recognition of the Quitline
number (Table 1). That is, there was a 24.1% absolute increase
from 36.8% to 60.9% (matched odds ratio of 3.31, 95% Cl =
2.63-4.21). There were concomitant reductions in other interpretations, including the less precise answer of "helpline" and
inaccurate answers of "information on smoking," "product
Main findings and interpretation
complaints," and "tobacco company." Weighted results were
The new PHWs, which featured a more prominent and clearly
very similar with a 25.0 percentage point increase (Table 2;
identified quitline number, resulted in higher proportions (over
matched odds ratio as per the comparison in Table 1 of 3.41,
60%) of NZ smokers recognizing the number as the Quitline
95% Cl= 2.71-4.32).
number. Even though the Quitline number appears on the back
of packaging (a less prominent site) and in small font, the inThe weighted data in Table 2 also reveal a between-wave
crease in recognition was large and statistically significant.
shift from minority to majority recognition of the Quitline number by smokers of all age groups, genders, and ethnic groups and
The high level of recognition at Wave 2 was similar by genby all measures of deprivation and financial stress. The absolute
der and across all ethnic groups and by level of deprivation.
increase in recognition over the two waves was significantly lower
Although the increase in recognition was lower for one of the
in the oldest age group (compared with the youngest). The absomost deprived groups (p < .00 1), this increase was from a higher
lute increase was similar for Maori (25.1%) and Pacific (27.1%)
Wave I baseline. Therefore, this intervention can be generally
but significantly higher for Asians (43.5%, p = .005) compared
considered to be of benefit to all sociodemographic groupings.
with 23.5% for European/other smokers. However, the Asian
It may also help equalize differences that previously existed, at
smoker population had much lower baseline recognition in least for gender, ethnic group, and both measures of deprivation
Wave 1 compared with the other ethnic groups.
(but not for age group in this study).
A majority of all five quintiles of socioeconomic deprivation
using a small area measure (range 58.0%-65.5%) recognized the
Quitline number in Wave 2. The increase between the waves was
lowest in the most deprived quintile (p <.001), though this group
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These findings are consistent with the international findings
outlined in the Introduction section on the value of providing
quitline numbers on packs. However, this study’s before and
after design and comparison of recognition within the same
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Quitline recognition
in Wave 1 (W 1; %)
and 95% CI

Quitline recognition
in Wave 2 (W2; %)
and 95% CI

(W2-W1)

Statistical significance of
difference in change between
waves compared with the
referent group

36.7 (32.4-40.9)

61.7 (57.5-65.9)

+25,0

-

32.0 (25.8-38.2)
41.2 (35.6-46.9)

59.3 (52.8-65.8)
64.0 (58.6-69.5)

+27.3
+22.8

Referent

p = .122

46.7 (31.7-61.7)
33.2 (25.1-41.4)
30.2 (23.0-37.4)
38.7 (30.0-47.4)
37.9 (29.6-46.2)

69.6 (56.1-83.1)
66.0 (57.6-74.4)
58.1 (50.1-66.1)
64.5 (55.7-73.2)
49.3 (40.9-57.8)

+22.9
+32.8
+27.9
+25.8
+11.4

p=.156
p =.451
p =.658
p =.030

38.2 (32.6-43.7)
36.6 (29.9-43.2)
33.5 (15.0-52.0)
18.9 (5.5-32.4)

61.7 (56.3-67.2)
61.7 (54.7-68.8)
60.6 (43.0-78.1)
62.4 (41.2-83.5)

+23.5
+25.1
+27.1
+43.5

p = .592
p =.574
p =.005

24.8 (13.2-36.3)
38.2 (28.1-48.3)
33.7(24.1-43.2)
36.8 (28.2-45.5)
42.6 (34.7-50.5)

60.0 (45.9-74.1)
64.4 (54.0-74.8)
61.1 (51.3-70.9)
65.5 (57.2-73.9)
58.0 (50.4-65.5)

+35.2
+26.2
+27.4
+28.7
+15.4

37.9
31.0
38.2
34.1
43.0
35.3

60.7
65.1
62.7
63.0
56.4
62.7

+22.8
+34.1
+24.5
+28.9
+13.4
+27.4

Financial stress’
Unable to pay any important bills on time
No (n = 864)
Yes (ii = 59)

36.5
39.5

61.9
58.7

+25.4
+19.2

p =.287

Not spending on household essentials
No (n = 704)
Yes (n = 215)

35.5
41.9

61.2
65.2

+25.7
+23.3

p =.478

Demographic and
sociodemographic variable
Total (N= 923)
Genders
Men (n = 356)
Women (n = 567)
Age group (years)
18-24 (n = 55)
25-34 (n = 212)
35-44 (n = 243)
45-54 (n = 220)
55+ (n = 193)

Absolute
change (%)
between waves

Ethnicity’
European (n = 465)
Mori (n = 369)
Pacific (n = 49)
Asian (n = 40)
Small area deprivation level (quintiles)t’
land 2 (least deprived; n = 85)
3 and (n = 155)
S and 6(n= 169)
7 and 8 (n = 206)
9 and 10 (most deprived; n = 308)
Individual deprivation NZiDep scores’
0 (least deprived; n = 450)
1 (n = 170)
2 (n = 103)
3-4(n= 120)
5-8 (most deprived; n = 80)
1-8 (any deprivation) (n=473)

Referent

Referent

Referent

p =.143
p=.201
p =.274

p < .001
Referent

p =.004
p .712
p=.l65
p =.059
p=.l07

Referent

Referent

Note. ’Based on New Zealand Health Survey data with the age data collected a few months prior to the International Tobacco Control Policy
Evaluation Survey Project,
’For further details, see the Methods section and an online Methods Report (Wilson, 2009).
cohort means that the findings are more robust than earlier
studies. The consistent findings across studies strengthen the
basis on which governments can develop regulations about
tobacco packaging and the information this should feature.

Study strengths and limitations
Major strengths of this study were its nationally representative
sample and the prospective cohort design. Recognition was assessed in the same group of subjects, avoiding the possibility of
selection bias affecting the comparisons between waves. The
risk of social desirability bias should have been reduced by the

location of the question about recognition of the Quitline number within a comprehensive questionnaire. Furthermore, the
question wording was framed, so it did not draw any particular
attention to the change in the health warnings.
A potential weakness is that this study involved a sample that
(due to nonparticipation in the NZHS and then in the two survey
waves of the ITC Project) may have become less representative of
the national population of smokers. It is therefore possible that the
weighting process (although sophisticated) may not have fully
adjusted for nonresponse bias, potentially affecting the generalizability
of the findings to all NZ smokers. Furthermore, we can not exclude
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the possibility that the estimate arising from Wave 2 may be biased
upward as a result of some smokers looking "for the answer" on a
nearby cigarette pack while answering the survey question on the
telephone. In addition, a television advertising campaign that
began in the middle of Wave 2 (June 2008) was thematically similar
to one of the new PHWs (on oral cancer) and showed the Quitline
number on television. Therefore, Wave 2 respondents could have
been more likely to guess that the number on the pack was for the
Quitline, Nevertheless, Wave 1 participants are also likely to have
been exposed to regular television advertising that promoted quitting messages, including the Quitline number (Li & Grigg, 2009).
Furthermore, accompanying media campaigns can be considered
to be part of the "intervention package" that is appropriate when
new P1-PATs are introduced. In contrast, the fact that there was
some penetration of the new PHWs at the end of wave 1 (i.e., 7.7%
in February 2008) and incomplete uptake at the start of wave 2
(i.e., 23.9% in March 2008) may have reduced the extent of differences that might otherwise have been evident.

Possible policy and research responses
These findings provide additional support for requiring all tobacco
packages to display quitline numbers as part of health warning
regulations (i.e., for countries with quithnes). Nevertheless, further research is still required to estimate the optimal size of the
quitline number on tobacco packaging, particularly given the size
of the pictorial image. In addition, research should also examine
the optimal position of the quithne number (e.g., whether superimposed on the pictorial image and/or as a separate box of text on
the main faces of the pack and/or the sides of the pack) and the
value of including a Web site for the quitline service as well as the
telephone number. Finally, research should also examine whether
allocating more space to the health warning (e.g., as per the proposed
80% of the pack surface in Uruguay; Physicians for a Smoke-free
Canada, 2009) increases recognition of a quiffine number.
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