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ext and Graphic Warnings on Cigarette Packages
indings from the International Tobacco Control Four Country Study
avid Hammond, PhD, Geoffrey T. Fong, PhD, Ron Borland, PhD, K. Michael Cummings, PhD,
nn McNeill, PhD, Pete Driezen, MSc

ackground: Health warnings on cigarette packages provide smokers with universal access to informa-
tion 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.

ethods: Quasi-experimental design. Telephone surveys were conducted with representative cohorts
of adult smokers (n�14,975): Canada (n�3687), United States (n�4273), UK (n�3634),
and Australia (n�3381). Surveys were conducted between 2002 and 2005, before and at
three time points following implementation of new package warnings in the UK.

esults: 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.

onclusions: 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.
(Am J Prev Med 2007;32(3):202–209) © 2007 American Journal of Preventive Medicine
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obacco use remains the second leading cause
of death in the world.1–3 Accordingly, ciga-
rette packages in almost every jurisdiction in

he world carry health warnings to inform consumers
bout the risks of smoking. Health warnings on
ackages are appealing both because of their low cost

o regulators and their unparalleled reach among
mokers. However, the effectiveness of package warn-
ngs depends on their size, position, and design:
hereas obscure warnings have been shown to have
elatively little impact, more comprehensive warn-
ngs, including picture-based warnings, have been
ssociated with greater recall, increased motivation
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o quit smoking, and greater attempts to quit.4 –14

revious research also indicates that health warnings
re subject to “wear-out,” such that newly imple-
ented warnings are most likely to be noticed and

ated as effective by smokers.15–18

In recognition of the health and economic burden
rom tobacco use, more than 140 countries have
atified the Framework Convention on Tobacco Con-
rol (FCTC)—the first international treaty devoted to
ublic health.3 Countries that ratify the FCTC are
equired to implement health warnings on cigarette
ackages that cover at least 30% of the surface and
re “large, clear, visible, and legible.”3 Beyond these
inimum requirements, the FCTC also recommends

hat warnings “should” cover 50% or more of a
ackage’s principal surfaces, and “may” be in the

orm of pictures.3

Although several countries, such as Canada, al-
eady meet the recommended international guide-
ines, health warnings in the majority of countries,
ncluding the United States, fall short of the mini-

um FCTC standards. Some jurisdictions, such as
he European Union, have recently revised their

abeling policies to meet the FCTC guidelines.19

0749-3797/07/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2006.11.011
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The “effectiveness” of graphic warnings can be mea-
ured in various ways, including (1) measures of sa-
ience, such as noticing and reading the warnings, (2)
hanges in health knowledge and perceptions of risk,
3) intentions/motivation to quit, and (4) behavioral
hanges, including changes in consumption, attempts
o quit, and successful cessation. Measures of salience
ave previously been shown to predict future cessation
ehavior in previous research11; however, each of these
ownstream outcomes, including changes in perceived
isk and motivation to quit, is also mediated by individ-
al factors, such as a smoker’s socioeconomic back-
round, as well as environmental variables including
ther sources of health information and pro-tobacco
arketing.18

The purpose of the current study was to evaluate the
ffectiveness of health warnings in four countries—
nited States, Canada, UK, and Australia—including

he impact of new warnings implemented in the UK,
hich were enhanced in 2003 to meet the minimum
CTC standard. The present study used data from the
nternational Tobacco Control (ITC) Four Country
urvey, a cohort survey of representative samples of
dult smokers in the UK, Canada, United States, and
ustralia. Survey waves were conducted in each country
pproximately 2 months before the UK warnings were
mplemented, and at 6, 18, and 32 months after imple-

entation. Figure 1 shows the health warnings in each
f the four ITC countries over the course of the survey
aves. At baseline, Canadian packages featured 16
raphic warnings covering half of the outside of pack-
ges, as well as additional health and cessation infor-
ation on the inside of packages. Australian packages

eatured six text warnings covering 25% and 35% of the
ront and back of the package, respectively, whereas the
ix text warnings on UK packages covered only 6% of

igure 1. Health warnings in the International Tobacco Cont
nclude one of two warnings on the front (“Smoking Kills” or

f 14 rotating warnings on the back of the package.

arch 2007
he package face. In the United States, four warnings
ere printed on the side of packages. Thus, the cur-
ent study evaluated warnings that were (1) well
elow the minimum FCTC standard (U.S. and UK at
aseline), (2) slightly below the FCTC minimum
Australian warnings), (3) enhanced to the FCTC
tandard (UK at follow-up), and (4) at the recom-
ended FCTC standard (Canada).

ethods
ample

espondents in the ITC Four Country Survey were aged �18
ears, smoked more than 100 cigarettes in their life, and
moked at least once in the past 30 days at recruitment.

rocedure

he cohort was constructed from probability sampling meth-
ds with telephone numbers selected at random from the
opulation of each country, within strata defined by geo-
raphic region and community size. Eligible households were
dentified by asking a household informant the number of
dult smokers. The next birthday method20 was used to select
he respondent in households with more than one eligible
dult smoker.
The surveys were conducted using computer-assisted tele-

hone interviewing (CATI) software. In order to increase
ecruitment rates,21 participants were mailed compensation
quivalent to US$10 before completing the main survey. All
spects of interviewer training and calling protocol were
tandardized across countries.

The current analysis includes data from the first four waves
f the ITC Four Country Survey, a series of cohort surveys in
anada, Australia, the UK, and the United States. Respon-
ents in each country are surveyed annually using parallel
urvey protocols and measures. Respondents lost to attrition
t each wave are “replenished” using the original sampling

ur Country Survey, 2002–2005. Note: The new UK warnings
king seriously harms you and others around you”), and one
rol Fo
“Smo
Am J Prev Med 2007;32(3) 211
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esign. Figure 2 indicates the survey dates and sample sizes
or each wave. A full description of ITC methodology, includ-
ng country-level AAPOR (American Association for Public

pinion Research) survey rates has been published elsewhere.22

easures

he survey was standardized across the four countries; re-
pondents in each country were asked the same questions,
ith only minor variations for colloquial speech.

emographics

espondents were asked to report their age, gender, income,
thnicity, and education level. Comparable measures of edu-
ation in each country were combined into three categories:
ess than secondary school, some postsecondary training,
ostsecondary degree or higher. Annual income categories

ollow: �£15,000/$30,000, £15,001/$30,001 to £30,000/$59,999,
nd �£30,000/$60,000. In Canada, the United States, and
he UK, minority status was defined in terms of being
onwhite; in Australia it was defined in terms of not speaking
nglish at home, consistent with the census question in that
ountry.

moking Behavior

moking behavior was assessed using standardized measures,
ncluding the Heaviness of Smoking Index (HSI), which
ombines cigarettes smoked per day and time to first cigarette
range�0 to 6).23 Recent quitting behavior was coded as a
ichotomous variable (0�quit attempt in past year, 1�no
ttempt). Intention to quit was coded as “no plans to quit” (0)
r “plans to quit” (1). Respondents were also categorized as
aily (0) or nondaily (1) smokers.

xposure and Response to Product Warnings

espondents were asked three questions about exposure to

igure 2. Sample size and follow-up rates for the Internation
ealth warnings: (1) how often they had noticed the warning a

12 American Journal of Preventive Medicine, Volume 32, Num
abels on cigarette packages in the past month, (2) whether
hey had read or looked closely at the warning labels in the
ast month, and (3) whether they had noticed advertising or

nformation about the dangers of smoking or encouraged
uitting on cigarette packages. The first two measures of
oticing and reading used a 5-point response scale ranging

rom “never” to “very often,” whereas the third question was
nswered yes or no.11

Respondents were also asked three questions designed to
easure responses to product warnings. In each question,

espondents were asked to what extent, if at all, the warning
abels had (1) stopped them from having a cigarette when
hey were about to smoke one, (2) made them think about
he health risks of smoking, and (3) led them to think about
uitting smoking. All measures were assessed at each survey
ave, except the health risks measure, which was not included
t Wave 1.

tatistical Analysis

AS, version 9.1 (Research Triangle Institute, Research
riangle Park NC, 2004) was used for all statistical analyses.
he current analysis included 14,975 unique respondents
ho provided complete information for at least one of the

our waves. Generalized estimating equation (GEE) models
ere fitted to test the cross-sectional differences between
ountries, as well as any longitudinal changes within coun-
ries over the four survey waves. In order to control for the
novelty” effect of new warnings, GEE models were also
onducted to compare responses from UK respondents at
ave 4 (approximately 2.5 years after new UK warnings

ere introduced in 2003) with data from Canadian respon-
ents at Wave 1 (approximately 2.5 years after new Cana-
ian warnings were introduced in 2000). All models were
djusted for gender, age, income, education, minority
tatus, HSI, and any attempt to quit in the past year. All
oint estimates were weighted to reflect appropriate age
nd gender prevalence estimates within geographic strata,

bacco Control Four Country Survey: Waves 1 to 4.
s well as to account for nonresponse and the survey

ber 3 www.ajpm-online.net
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esign.22 All other analyses were conducted with both
eighted and unweighted data. No significant differences
ere detected; unless otherwise noted, weighted data are
resented. Given that each survey wave was conducted over
3-month period in each country, preliminary analyses

ere conducted to identify any “survey date” effect. No
ssociation was found between the date the survey was
ompleted and responses to any outcome of interest.

Note that tobacco manufacturers in the UK were required
o begin printing the new warnings on all packages beginning
n December 2002; however, for purposes of our analyses,
anuary 2003 was identified as the implementation date given
hat packages with the new warnings did not begin appearing
n retail outlets until this time.

esults
ample Characteristics

able 1 presents the demographic profile of the sam-
les for each country.

esponses to Health Warnings—Wave 1

igure 3 shows responses to health warnings across four
urvey waves. At Wave 1, Canadian smokers were signif-
cantly more likely to report noticing health warnings
ompared to smokers in the other three countries: 60%
f Canadian smokers noticed the warning “often” or

able 1. Characteristics of adult smokers in the samplea (n�

haracteristic

Canada

% (n) %

ender
Women 54.6 (2012) 52.7
Men 45.4 (1675) 47.3

ge (years)
18–24 14.4 (531) 16.0
25–39 31.3 (1155) 36.2
40–54 36.3 (1337) 33.5
�55 18.0 (664) 14.4

ducation
Low 47.1 (1738) 65.7
Moderate 39.1 (1441) 20.4
High 13.8 (508) 13.9

ncome
Not provided 7.6 (282) 5.9
Low 29.1 (1073) 27.7
Moderate 34.8 (1283) 33.7
High 28.5 (1049) 32.7
inority status
Other 88.9 (3277) 86.7
Identified minority 11.1 (410) 13.3

igarettes per day
Mean 16.4 (3687) 17.9
Standard deviation 9.7 12.9

revious quit attempts
Attempt in past year 46.4 (1710) 45.7
No attempt 53.6 (1977) 54.3

Adult smokers were defined as aged �18 years, smoked more than
ecruitment.
very often,” compared to 52% of Australians (odds p

arch 2007
atio [OR]�1.42, 95% confidence interval (CI)�1.25–
.63, p�0.001), 44% of UK smokers (OR�1.95,
I�1.71–2.23, p�0.001), and 30% of U.S. smokers
OR�3.72, CI�3.24–4.28, p�0.001). Canadian smok-
rs reported greater levels for every measure recorded
t Wave 1 (p�0.001 for all comparisons).

hanges Following UK Enhancement—Wave 2

t Wave 2, after the new UK warnings were imple-
ented, measures of salience and self-reported im-

act significantly increased among UK smokers (all
�0.001), whereas no increases were observed among
mokers in Canada, Australia, or the United States. For
xample, the proportion of UK smokers who noticed
ealth warnings on packages “often” or “very often”

ncreased from 44.4% to 82.0% (p�0.001)—the high-
st level of any country. In fact, UK respondents
eported significantly greater levels of salience and
elf-reported impact on every Wave 2 measure com-
ared to Australian and U.S. respondents. For example,
t Wave 2, UK smokers were significantly more likely to
eport that the health warnings had deterred them
rom having a cigarette (12.4%) compared to U.S.
10.1%; OR�1.58, CI�1.25–2.00, p�0.01) and
ustralian smokers (9.7%; OR�2.59, CI�2.02–3.32,

5)

alia United Kingdom United States

(n) % (n) % (n)

(1783) 56.1 (2038) 56.2 (2401)
(1598) 43.9 (1596) 43.8 (1872)

(540) 8.5 (308) 13.4 (573)
(1223) 32.9 (1194) 29.1 (1245)
(1132) 34.1 (1241) 35.2 (1506)
(486) 24.5 (891) 22.2 (949)

(2221) 63.1 (2293) 44.3 (1895)
(690) 24.2 (881) 40.9 (1746)
(470) 12.7 (460) 14.8 (632)

(200) 9.1 (329) 5.5 (234)
(938) 30.6 (1111) 37.6 (1606)
(1139) 32.9 (1194) 34.5 (1476)
(1104) 27.5 (1000) 22.4 (957)

(2930) 95.2 (3458) 78.4 (3348)
(451) 4.8 (176) 21.6 (925)

(3381) 16.9 (3634) 18.1 (4273)
10.7 11.6

(1544) 38.8 (1411) 43.8 (1871)
(1837) 61.2 (2223) 56.2 (2402)

arettes in their life, and smoked at least once in the past 30 days at
14,97

Austr
�0.001). In contrast, Canadian smokers continued to

Am J Prev Med 2007;32(3) 213
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eport higher levels of noticing antismoking/cessation
nformation on packs than UK smokers (77.5% vs
9.7%, p�0.001), with no significant differences in
hinking about quitting (39.1% vs 41.5%) or in think-
ng about the health risks because of the warnings
46.8% vs 44.4%).

Between Waves 2 and 4, the levels of salience and
elf-reported impact decreased in the UK (p�0.05 for
ll comparisons), although levels remained above the
nited States and Australia in every case (p�0.02 for

ll). There were no significant decreases between

igure 3. Responses to cigarette health warnings between 2
mplementation date of the new health warnings in the UK. T
een highlighted with a large fill-in circle to indicate 2.5-yea
aves 2 and 4 for any measure in the other countries. a

14 American Journal of Preventive Medicine, Volume 32, Num
omparison Between UK and Canadian
arnings 2.5 Years After Implementation

n order to adjust for the “novelty effect” associated
ith the introduction of new warnings, Wave 1 re-

ponses among Canadian smokers were compared to
ave 4 responses among UK smokers to compare data

ollected at similar time points following the imple-
entation of new warnings in each country. At Wave 4,
K smokers reported significantly higher levels of
oticing (67.8%; OR�1.40, CI�1.21–1.62; p�0.001)

nd 2005 (n�14,975). The vertical dotted line indicates the
ave 1 data from Canada and Wave 4 data from the UK have

implementation dates in each country.
002 a
he W
nd reading the warnings (38.0%; OR�1.39, CI�1.20–

ber 3 www.ajpm-online.net
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.61; p�0.001) than Canadian smokers at Wave 1
60.4% and 32.2%, respectively). However, Canadian
mokers at Wave 1 were significantly more likely than
K smokers at Wave 4 to report that they had noticed

essation information on packs (85.2% vs 63.4%;
R�3.28, CI�2.76–3.90; p�0.001), stopped from

moking a cigarette as a result of the warnings (14.5%
s 10.3%; OR�1.35, CI�1.08–1.67, p�0.007), and that
arnings had led them to think about quitting (44.7%
s 37.8%; OR�1.16, CI�1.00–1.34, p�0.047). Note
hat respondents were not asked whether the warnings
ad made them think about the health risks of smoking
t Wave 1; however, Canadian smokers reported higher
evels than UK smokers at Wave 3 (50.0% vs 41.2%;
�0.001) and Wave 4 (48.2% vs 41.3%; p�0.004), with
o significant difference at Wave 2 (46.8% vs 44.4%).

iscussion

his study suggests that more prominent health warn-
ngs are associated with greater levels of awareness and
erceived effectiveness among smokers. In particular,
he findings provide strong support for the effective-
ess of new health warnings implemented on UK
ackages that were enhanced to meet the minimum

nternational standards. The new UK warnings were
ignificantly more likely to be noticed and read than
he previous set of UK warnings, as well as the U.S. and
ustralian warnings, neither of which met the mini-
um international standards. UK smokers were also
ore likely to report that the new warnings had led

hem to think about quitting, to think about the health
isks of smoking, and had deterred them from having a
igarette compared to Australian and U.S. smokers.

The findings highlight the “novelty” effect of health
ommunications and the importance of periodically
evising the warnings on cigarette packages.6,24 Indeed,
he enhanced UK warnings were considerably more
ikely to be noticed than the Australian warnings, which
re only slightly smaller, but had been in place for more
han 8 years at the start of the survey. Not surprisingly,
eclines in salience and impact were also observed
uring the 2.5 years following the introduction of the
ew UK warnings. The declines were greatest for mea-
ures of salience—noticing and reading the warnings—
hereas measures of perceived effectiveness were some-
hat less likely to decrease. This pattern suggests that

he key downstream effects of warnings may persist for
onger than the more immediate measures of salience.
t is interesting to note, however, that measures of salience
nd impact remained high in Canada even 4 years after
mplementation. This is consistent with the principle that
arger, more vivid warnings are more likely to retain their
alience over time than less prominent warnings.18 Addi-
ional follow-up data will be required to examine whether

he text warnings in the UK are associated with an s

arch 2007
ccelerated wear-out curve compared to the Canadian
ictorial warnings.
While the results demonstrate the effectiveness of

rominent text-based warnings, they also suggest that
arger pictorial warnings may have an even greater
mpact. Data collected 2.5 years after the implementa-
ion of the Canadian pictorial warnings and 2.5 years
fter the implementation of the new UK warnings
ndicate that the Canadian warnings had impact levels
bove the UK warnings for each of the measures of
self-reported impact,” as well as noticing antismoking
nformation on packages. Although UK smokers were

ore likely to notice and read package warnings,
anadian smokers were significantly more likely to

eport thinking about the health risks of smoking, to
top from having a cigarette, and to think about
uitting because of the health warnings. These findings
ay simply be due to the larger size of the Canadian
arnings; however, they are consistent with a growing
ody of literature which suggests that graphic warnings
ypically evoke more of an emotional response, increase

emory and awareness of health risks, and reinforce
otivations to quit smoking to a greater extent than

ext warnings.10,17,25

It should also be noted that, in contrast to noticing
nd reading the warnings, at no point were UK smokers
ore likely to report noticing antismoking/cessation

nformation on packages than Canadian smokers. Al-
hough the new UK warnings include two specific mes-
ages on smoking cessation, they appear only on the
back” of packages approximately 5% of the time due
o the rotating nature of the warnings. In contrast,
very Canadian package includes cessation tips and
essages of encouragement on the inside of packages.
lthough these interior messages are not as noticeable
s the warnings on the exterior of the pack, previous
esearch suggests that most Canadian smokers are
evertheless familiar with their content.11 As the health
isks depicted on packages become more explicit and
irect, this type of supportive information may become

ncreasingly important for helping smokers to change
heir behavior. Adding website information and toll-free
elephone “quitlines” on cigarette packages also represent
ery promising ways of helping smokers to access cessation
ervices.26 Indeed, the UK Department of Health esti-
ates that the UK warnings have prompted an additional

000 to 4000 calls to the National Health Services smok-
ng helpline every month.27

imitations

lthough the prospective quasi-experimental design
sed in this study offers considerable advantages over
revious research evaluating product warnings, this
esearch nevertheless has important limitations com-
on to survey research, including bias from nonre-
ponse and attrition. The data were weighted to help

Am J Prev Med 2007;32(3) 215
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ccount for nonresponse and potential sample bias. In
rder to assess the threat of bias due to attrition and to
xamine any “time-in-sample” effects, each of the anal-
ses was run with (1) the “cohort” sample only (i.e., only
hose who completed all four waves), (2) the “repeat
ross-sectional” sample (i.e., the first wave of data from
ach respondent only), and (3) all of the available data at
ach wave (as presented in the Results section). No
ignificant differences were observed in any of the
nalyses.

Another limitation concerns the self-report nature of
he measures. For example, it is not possible to estimate
he influence of the new UK warnings or the Canadian
ictorial warnings on prevalence rates using the cur-
ent data. National prevalence rates are determined by
constellation of individual, social, and environmental

actors, including other policy measures as well as
secular” trends in marketing and pricing. However,
he results from our analyses, as well as evaluation data
rom the UK National Health Services, are consistent
ith the hypothesis that more comprehensive package
arnings increase the extent to which smokers notice,
elieve, and act on the health messages.27 Finally, the
urrent study assessed only the impact of the warnings
n adult smokers and included neither youth nor
onsmokers in the sample.
Overall, the current study indicates that larger, more

omprehensive health warnings on cigarette packages
re rated as more effective by smokers. The findings
rovide strong support for the effectiveness of promi-
ent text warnings that meet the minimum interna-

ional standards; however, the findings also suggest that
arger pictorial warnings, such as those implemented in
anada and seven other countries to date, are likely the
ost effective means of communicating the full range

nd severity of health risks to smokers (see Figure 4).
inally, the U.S. warnings performed poorly compared

igure 4. Countries with picture-based health warnings. �A set o
owever, each member can decide whether to adopt the pictor
o those in the other countries. The health warnings t

16 American Journal of Preventive Medicine, Volume 32, Num
hat appear on the side of U.S. cigarette packages
rovide even less health information than many other,
ore benign consumer goods. The current findings,

long with previous research,7,10 suggest that U.S.
mokers might benefit from large graphic warnings on
igarette packages.
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