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Abstract

Introduction: More than 100 countries have implemented pictorial health warnings on cigarette 
packages. However, few studies have compared how consumers from different geographic and 
cultural contexts respond to health warning content. The current study compares perceptions of 
warnings among adult smokers and youth in seven countries, to examine the efficacy of different 
health warning themes and images.
Methods: Between 2010 and 2012, online and face-to-face surveys were conducted with ~500 adult 
smokers and ~500 youth (age 16–18) smokers and nonsmokers in each of Mexico, United States, 
China, Germany, India, Bangladesh, and Republic of Korea (total N = 8182). Respondents were ran-
domized to view and rate sets of 5–7 health warnings (each set for a different health effect); each 
set included a text-only warning and various types (ie, themes) of pictorial warnings, including 
graphic health effects, “lived experience,” symbolic images, and personal testimonials. Mixed-
effects models were utilized to examine perceived effectiveness of warning themes, and between-
country differences in responses.
Results: Overall, pictorial warnings were rated as more effective than text-only warnings (p < 
.001). Among pictorial themes, “graphic” health effects were rated as more effective than warn-
ings depicting “lived experience” (p < .001) or “symbolic” images (p < .001). Pictorial warnings 
with personal testimonials were rated as more effective than the same images with didactic text (p 
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< .001). While the magnitude of differences between warning themes varied across countries, the 
pattern of findings was generally consistent.
Conclusions: The findings support the efficacy of graphic pictorial warnings across diverse geo-
graphic and cultural contexts, and support sharing health warning images across jurisdictions.
Implications: Although over 100 countries have implemented pictorial health warnings on cigarette 
packages, there is little research on the most effective types of message content across geographic 
and cultural contexts. The current study examined perceived effectiveness of text and pictorial health 
warnings featuring different message content—graphic health effects, “lived experience,” personal 
testimonials, and symbolic imagery—among more than 8000 adults and youth in Mexico, United 
States, China, Germany, India, Bangladesh, and Korea. Across countries, “graphic” pictorial mes-
sages were rated as most effective. Consistencies across countries in rating message content sug-
gests there may be “globally effective” themes and styles for designing effective health warnings.

Introduction

Tobacco use is the most common preventable cause of death world-
wide.1 Health warnings on tobacco packages represent a funda-
mental tobacco control policy. Article 11 of the World Health 
Organization (WHO) Framework Convention on Tobacco Control 
states that warnings should be large, clear, and include pictures.2 
To date, more than 100 countries, covering more than half of the 
world’s population, have implemented pictorial health warnings on 
tobacco packages.3

Research has clearly established that pictorial health warnings 
are more effective than text-only warnings in terms of increasing 
knowledge and perceptions of health risks, reducing the appeal of 
smoking among youth, motivating smokers to think about quit-
ting, helping former smokers to stay quit, and reducing the overall 
prevalence of smoking behavior.4–6 Pictorial warnings are also more 
effective at deterring smoking by young people and those with lower 
education, since pictorial warnings do not require the same literacy 
levels as text-only warnings.4,7,8 Given their reach and frequency of 
exposure, health warnings constitute a highly cost-effective policy 
intervention to communicate health information.4

Article 11 of the Framework Convention on Tobacco Control 
also requires that different warning messages be rotated.2 In practice, 
this means that countries typically introduce sets of multiple indi-
vidual warnings that appear on different packages during the same 
period (eg, Canadian cigarette packs must feature one of 12 different 
warnings).3 Rotation also refers to the practice of changing the sets 
of individual warnings over time to present new message content. 
Rotation of warnings helps to minimize “wear out” of warnings over 
time and increases the extent to which consumers notice and engage 
with health warnings.9 Overall, there is an ongoing need for coun-
tries to refresh warnings and design new health warning content.

Much of the experimental literature on health warnings has 
examined general design principles, such as the size of warnings, or 
the use of pictorial versus text-only health warnings. However, this 
literature provides little guidance to countries in terms of how best 
to update or design specific pictorial warnings. Meanwhile, post-
implementation research typically examines the aggregate impact of 
the entire set of health warnings implemented in a particular coun-
try. While these studies have been critically important in demonstrat-
ing the impact of health warning policies, they offer limited insight 
into the differential impact of individual warnings and their design.

Most research on health warning content has been conducted 
by regulatory agencies as part of the pre-testing, often using focus 
groups to assess the potential efficacy of different warnings.10–13 To 

date, there is little  published research on different types of mes-
sage content and different executional themes with respect to how 
specific health effects are depicted in cigarette package warnings. 
Research to date suggests that warnings with graphic pictorial con-
tent, especially fear-arousing imagery, are more likely to be read 
and noticed by smokers, and are associated with a greater moti-
vation to quit.4,7,14–16 Warnings with symbolic images have been 
found to be less effective than warnings with graphic images.8,17,18 
The use of testimonial or narrative messages that depict real peo-
ple and stories is a communications approach common in other 
health domains,19 but its use for cigarette health warnings has been 
associated with an inconsistent pattern of effects across studies and 
populations.19–22

Most of the evidence on effectiveness of health warning design 
has been conducted in high-income Western countries. Thus, the 
extent to which research findings on health warning designs gener-
alize to consumers from different geographic and cultural contexts 
is unclear. Additional evidence to guide health warning design in 
low- and middle-income countries (LMICs) is particularly impor-
tant, because consumers in LMICs tend to have relatively low risk 
perceptions, tend to have limited access to other sources of health 
information about tobacco use, and have a higher prevalence of low 
literacy.23 In addition, it is common regulatory practice for coun-
tries to share health warning images and content. Although this 
kind of technical assistance and cooperation is consistent with the 
Framework Convention on Tobacco Control’s call for international 
cooperation (in Articles 20, 21, and 22),2 in many cases, images and 
themes developed in high-income countries have been implemented 
in LMICs with little or no pre-testing or modification. Therefore, 
there is a need to understand the extent to which the effectiveness 
of health warning themes generalize across jurisdictions with diverse 
geographic and cultural contexts.

The current study examined the efficacy of key health warning 
themes and images among adult smokers and smoking and non-
smoking youth in seven countries that bear a high burden of tobacco 
use and were also studied in the International Tobacco Control 
Policy Evaluation Project (ITC): Bangladesh, China, Germany, India, 
Mexico, Republic of Korea (ie, South Korea), and the United States. 
Specific objectives were to examine differences in perceived effective-
ness between: (1) text-only versus pictorial warnings; (2) pictorial 
“themes” across sets of warnings; and (3) testimonial versus non-
testimonial content. The study also tested between-country differ-
ences, including whether perceived effectiveness of health warning 
themes varied by country.
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Methods

An experimental study was conducted with ~500 adult (aged 19 years 
and older) smokers and ~500 youth (aged 16–18, male and female, 
both smoking and nonsmoking) in each of seven countries, between 
June 2010 and November 2012. Online surveys were self-completed 
by all respondents in the United States, Germany, and Korea, and 
youth in China; computer-assisted face-to-face interviews were 
conducted with all respondents in Mexico, India, and Bangladesh, 
and adults in China. A complete description of the study protocol is 
available at http://davidhammond.ca/projects/packaging-warnings/
health-warnings-7-country-study/.

At the time of data collection, India was the only country 
included in the study that had implemented pictorial health warn-
ings—on May 31, 2009. India introduced revised pictorial warnings 
in December 2011, although both sets of health warnings contained 
images that were considered ineffective despite their pictorial con-
tent.24 All other countries had text-only warnings at the time of 
the study.

Sample and Recruitment
In the countries where face-to-face interviews were conducted, 
respondents were recruited from public areas in the capital or major 
city in each country. To minimize self-selection bias, interviewers fol-
lowed a standard intercept technique whereby a physical landmark 
at the site was selected, and every nth person to pass the landmark 
was approached and invited to participate.25 For the youth survey in 
China only, all grades 11 and 12 students at four schools in Beijing 
were invited to participate and completed an online survey in their 
classroom. In the United States, Germany, and Korea, respondents 
were recruited via email from a consumer panel (Global Market Insite, 
Inc. and their in-country partners). No female adults were recruited 
in China, India, Bangladesh, and Korea, due to low female smoking 
rates and resulting feasibility issues. While adult samples included only 
smokers, the youth samples included both smokers and nonsmokers, 
to examine implications for smoking initiation. The sampling strategy 
employed was not intended to be nationally representative; rather, the 
goal in each country was to produce a relatively heterogeneous sample 
for random allocation to the experimental conditions.

Ethics Review and Consent
The study was reviewed by and received ethics clearance from the 
Office of Research Ethics at the University of Waterloo. In addition, 
the study received within-country review from the ethical review 
committees at China CDC (China), Healis‐Sekhsaria Institute for 
Public Health and the Indian Council for Medical Research (India), 
and the Bangladesh Medical Research Council (Bangladesh). As a 
token of appreciation, all respondents received some form of remu-
neration, although the type and amount varied by country, and was 
determined with the guidance of local partner organizations and 
scaled to be appropriate in each country.

Protocol
After completing questions on socio-demographics and smoking 
behavior, respondents viewed a series of health warning images on 
a computer screen or iPad. Respondents were randomized to view 
and rate two sets of health warnings (from a possible 15 sets), each 
set for a different health effect of smoking, and presented in random 
order. Each set included 5–7 warnings on the same health effect, with 
each warning representing one (or more) of a number of “themes” 

(described below), and warnings presented in random order. Health 
effects comprising the 15 sets included: addiction, aging, death, 
emphysema, gangrene, heart disease, impotence, lung cancer, mouth 
cancer, effects in pregnancy, quitting smoking, secondhand smoke 
effects, stroke, throat cancer, and toxic constituents. Warnings were 
kept the same across countries, with minor adaptation for local use, 
including translation of all text into the local language(s), and use of 
racially appropriate models in images, where possible.

Warning Label Content and Themes
Warnings for each health effect included one text-only warning, and 
4–6 pictorial warnings in a variety of executional styles (“themes”). 
The number and specific pictorial warnings for each set were based 
on feasibility and suitability, as well as the content of warnings 
already implemented or proposed. The text used in all warnings was 
the same for each warning within a particular set, with the exception 
of the testimonials. Images were drawn from actual health warnings 
implemented in different countries and adapted where necessary.

The theme of each pictorial warning was coded as one or more 
of the following:

1.	 Graphic health effect (vivid depiction of physical effects on the 
body);

2.	 Lived experience (depiction of personal experience of the conse-
quences of smoking, including social and emotional impact, or 
implications for quality of life); and,

3.	 Symbolic (representation of message using abstract imagery or 
symbol).

An additional level of coding specified whether graphic warnings 
featured internal health effects (inside the body, eg, heart or lungs) or 
external health effects (externally visible effect, eg, foot or mouth). 
Lived experience images were also coded as either effects on self 
(depiction of personal experience or implications for quality of life 
on the smoker) or effects on others (depiction of personal experience 
or implications for quality of life on others; eg, children, spouse).

In addition, one testimonial pictorial warning was created for 
each set (with one exception, toxicity, for which a testimonial was 
not suitable). Testimonial warnings used the image from a lived 
experience warning in the same set, but with personalizing text 
rather than “didactic” text. The text included a personal narrative 
describing a consequence of smoking, written as a quote from a per-
son in the image and accompanied by their name and age. The testi-
monial version and its didactic partner formed a pair in the analysis, 
to examine the incremental effect of the testimonial information.

The warnings (US versions) and coding are presented in 
Supplementary Table 1.

Measures
Outcome
Although respondents rated each warning on a total of 11 meas-
ures, the current paper presents findings on the measure of overall 
effectiveness: “Overall, on a scale of 1 to 10, how effective is this 
health warning?”, where 1 = “not at all” and 10 = “extremely.” The 
measure of “overall effectiveness” was highly correlated with the 
individual measures.22

Covariates
Covariates included country (Bangladesh, China, Germany, 
India, Korea, Mexico, United States), age group (adult, youth) 
and sex (male, female). Smoking status was assessed by asking all 
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respondents “In the last 30  days, how often did you smoke ciga-
rettes?”: those responding “Every day” were categorized as daily 

smokers, “At least once a week” and “At least once in the last month 
[China: last 30 days]” were non-daily smokers, and “not at all” were 
nonsmokers. Models also included warning set (1 to 15, for each 
health effect).

Analysis
Mean effectiveness ratings (across all countries) were estimated 
for the 79 individual health warnings tested in the study. Repeated 
measures ANOVA models were used to test all pairwise differences 
between individual warnings within each of the 15 health effect 
sets (separately for adults and youth); multiple comparisons were 
controlled using the false-discovery rate adjustment. Differences 
between the adult and youth mean scores for each individual warn-
ing were examined using t-tests; again, multiple comparisons were 
controlled using the false-discovery rate adjustment.

Linear mixed effects (LME) models were estimated to examine 
ratings of effectiveness across the 15 health effects by label type. 
LME models are suitable for the analysis of correlated data, such 
as the multiple warning label ratings from each respondent. Fixed 
effects, representing the average effects of covariates on the entire 
population, were estimated for country, age group, sex, smoking 
status, health effect set viewed and particular label types/themes. 
Random effects (ie, random slope parameters), representing how an 
individual’s response differed from that of the population, were esti-
mated for the particular “theme” that a given warning represented 
(ie, how the effect of that “theme” varied for a given individual com-
pared to that of the overall population), and to account for repeated 
observations within particular individuals. All models included ran-
dom intercepts describing how the mean response of any given indi-
vidual differs from that of the overall population mean. As a second 
step, two-way interactions between country and variables of inter-
est (noted below for each comparison) were added as fixed effects 
to the base models. Respondents with missing data on any of the 
measures included in the models were excluded from analyses on a 
case-wise basis.

Separate LME models were estimated for each of the com-
parisons of interest. To compare label types (text versus pictorial 
warnings), all observations were included for 15 text-only and 
50 pictorial warnings featuring the same text (testimonials were 
excluded given that their text was different). Different pictorial 
warning themes (graphic, lived experience, graphic + lived, symbolic) 
were compared including only pictorial warnings (50; text-only and 
testimonial warnings were excluded). Additional LME models were 
estimated to test characteristics of selected themes using the same 
approach described above (and including the 50 pictorial warnings): 
one comparing external versus internal versus no graphic effects, and 
one comparing lived experience effects on self versus other versus 
none. Testimonial versus non-testimonial warnings featuring the 
same image were compared within a limited data set that included 
each testimonial warning14 and its “matching” warning with the 
same image and didactic text, within each set. To determine whether 
theme effects varied by country, two-way interactions between 
theme and country were tested in each model. For each model, the 
overall theme by country interaction effect was tested. If significant, 
differences in average effectiveness ratings were tested by theme type 
within each of the countries. These post hoc tests controlled for mul-
tiple comparisons using the false discovery rate correction. All statis-
tical analyses were conducted using SAS version 9.4 (SAS Institute, 
Inc.; Cary, NC).

Results

Sample Characteristics
The total sample included 8182 respondents: 4077 adults, and 4105 
youth aged 16–18. Table  1 presents the sample characteristics of 
adult smokers and youth, overall and in each country. As previously 
noted, according to the sampling plan, the adult samples in China, 
India, Bangladesh, and Korea included only males, while Germany, 
Mexico, and the United States also included females. In addition, 
there were greater percentages of non-daily smokers in the Mexico 
adult and youth samples, consistent with the country’s profile of 
tobacco use.26 Among the youth samples, the percentages of daily 
and non-daily smokers varied widely by country; for example, there 

Table 1. Sample Characteristics, by Country and Age Group, %(n) (n = 8182)

All countries
n = 8182

Bangladesh
n = 1019

China
n = 1070

Germany
n = 1206

India
n = 1012

Korea  
n = 1362

Mexico
n = 1066

United States
n = 1449

Adults (19+) n = 4077 n = 513 n = 504 n = 623 n = 503 n = 621 n = 542 n = 772

Age (mean; SD) 36.3 (12.8) 29.7 (9.3) 35.1 (11.9) 41.5 (12.0) 30.6 (8.8) 34.4 (9.2) 29.3 (11.5) 47.1 (12.5)
Sex
  Male 76.3 (3112) 100 (513) 100 (504) 52.6 (328) 100 (503) 100 (621) 51.5 (279) 47.3 (365)
  Female 23.7 (965) — — 47.4 (295) — — 48.5 (263) 52.7 (407)
Smoking status
  Daily smoker 86.0 (3505) 93.8 (481) 88.5 (446) 89.6 (558) 96.8 (487) 92.6 (575) 51.5 (279) 88.1 (680)
  Non-daily smoker 14.0 (572) 6.2 (32) 11.5 (58) 10.4 (65) 3.2 (16) 7.4 (46) 48.5 (263) 11.9 (92)

Youth (16–18) n = 4105 n = 506 n = 566 n = 583 n = 509 n = 741 n = 524 n = 677

Age (mean; SD) 17.1 (0.8) 17.2 (0.7) 16.6 (0.7) 17.3 (0.8) 17.4 (0.7) 17.4 (0.7) 17.0 (0.9) 16.7 (0.7)
Sex
  Male 49.9 (2047) 49.6 (251) 53.4 (302) 44.4 (259) 51.1 (260) 47.6 (353) 49.8 (261) 53.5 (362)
  Female 50.1 (2058) 50.4 (255) 46.6 (264) 55.6 (324) 48.9 (249) 52.4 (388) 50.2 (263) 46.5 (315)
Smoking status
  Daily smoker 15.2 (625) 18.6 (94) 5.0 (28) 17.0 (99) 41.7 (212) 5.8 (43) 12.8 (67) 12.1 (82)
  Non-daily smoker 14.6 (599) 5.9 (30) 3.9 (22) 22.0 (128) 1.6 (8) 12.3 (91) 36.1 (186) 19.4 (131)
  Nonsmoker 70.2 (2881) 75.5 (382) 91.2 (516) 61.1 (356) 56.8 (289) 81.9 (607) 51.2 (268) 68.5 (464)
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were relatively few smokers in the China sample and a much greater 
proportion of daily smokers in the India sample.

Warning Label Ratings
Supplementary Table 1 shows the mean overall effectiveness ratings 
for each warning for youth and adults, along with significant differ-
ences between individual warnings within each health effect set, and 
between adults and youth for each of the 79 warnings, pooling data 
across countries.

Text Versus Pictorial Warnings
Across all countries, the mean effectiveness score (adjusted for 
fixed effect covariates and random effects via a LME model; see 
Supplementary Table 2) for the 15 text-only warnings (one for each 
health effect) was 4.59, compared to a mean score of 6.45 for the 50 
pictorial warnings that used the same text with an image. Country 
(p < .001), health effect set (p < .001), label type (p < .001), and the 
country by label type interaction (p < .001) were all highly signifi-
cant in the model; age group (p = .09), sex (p = .21) and smoking 
status (p = .60) were not. While pictorial warnings were rated higher 
than text-only warnings in all countries (all p < .001), as indicated by 
statistically significant interactions, the magnitude of this difference 
varied by country (Figure 1): the largest difference was observed in 
Korea (2.4) and the smallest in China (1.2).

Pictorial Themes
Among pictorial warning themes (Figure 2), graphic warnings were 
rated highest across all countries (overall mean = 7.25; adjusted for 
fixed effect covariates and random effects via a LME model), fol-
lowed by graphic and lived experience content together (6.78), lived 
experience (6.02), and symbolic (5.82) warnings; all pairwise com-
parisons were significant (p  <  0.001 for all). Country (p < .001), 
theme (p < .001) and health effect set (p < .001) were significant 
in the model; age group (p = .43), sex (p = .64) and smoking status 
(p = .14) were not. There was a significant theme by country interac-
tion (p < .001): the same general pattern held across most countries, 
but with considerable variation in the differences between themes 
(Supplementary Table 3). The symbolic and lived experience themes 

in particular varied substantially between countries, while graphic 
content was rated more consistently, as depicted in Figure 2.

Graphic Warnings—Internal Versus External
Among graphic warnings, those depicting internal effects were rated 
as more effective, on average, than those depicting external effects 
(7.29 and 7.05, respectively; p < .001). Both internal and external 
graphic warnings were rated higher than other pictorial warnings 
without graphic content (5.97; p < .001 in both cases). In addition to 
significant fixed effects for graphic content (coded as internal, exter-
nal, or not graphic; p < .001) and country (p < .001), there was a 
graphic by country interaction (p < .001). The trend in all countries 
except the United States was similar, with internal graphic images 
rated as more effective than external (by 0.13–0.43); this trend was 
significant (p < .05) in five of the countries, excluding Germany 
(p = .08). In the United States, a different effect was observed: inter-
nal and external graphic images were not rated differently (p = .56; 
Supplementary Table 4).

Lived Experience Warnings—Self Versus Others
Among lived experience warnings, those depicting effects on oth-
ers were rated as more effective than those depicting effects on the 
self (7.18 and 6.30, respectively; p < .001). In addition to significant 
fixed effects for lived experience content (coded as self, others, or 
not lived experience; p < .001) and country (p < .001), there was a 
lived experience by country interaction (p < .001): warnings depict-
ing effects on others were rated as significantly more effective than 
those on self in all countries, although the magnitude of this differ-
ence varied across countries (from 0.69 [Korea and China] to 1.04 
[Mexico]; p < .001 for all; Supplementary Table 5).

Testimonials
Overall, the mean effectiveness rating of the 14 warnings featuring 
a testimonial was 6.73, compared to 6.46 for the same images with 
non-testimonial, didactic text (Figure 3). Country (p < .001), label 
type (p < .001), and health effect set (p < .001) were significant in 
the model; age group (p =  .74), sex (p =  .27) and smoking status 
(p =  .13) were not. There was a significant interaction with coun-
try (p < .001): testimonial text was rated significantly higher (with 
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Figure 1. Mean effectiveness scores (adjusted) across text-only and pictorial warnings, by country. 
Note: All within-country comparisons of text-only versus pictorial were statistically significant (p < .05 for all seven countries; controlling for age group, sex, 
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varying magnitude; p < .05) in all countries except India, where testi-
monial text did not differ from didactic text (p = .96; Supplementary 
Table 6).

Significant random effects were also observed in each of the models 
described above (Supplementary Tables 2–6), indicating that there 
was significant variation in the average effectiveness ratings across 
individuals (ie, random intercepts; p < .001)—meaning some individ-
uals ranked all the warning labels that were shown to them higher 
(or lower) than the average. In addition, most models indicated sig-
nificant variation in the effect of label type (ie, random slopes; p 
< .001), suggesting that some individuals had different or stronger 
reactions to particular warning types than others.

When the analyses were stratified by age group, the trends were 
generally similar among adults and youth overall (data not shown).

Discussion

The current study is among the first to experimentally test the 
perceived effectiveness of health warning content in non-Western 

countries, in addition to Western countries. The findings indicate 
a general consistency in the types of warnings that were perceived 
as effective across a diverse selection of countries. In particular, the 
findings are consistent with the large body of evidence demonstrat-
ing that pictorial warnings are rated as more effective than text-only 
warnings,4–6 including in LMICs.15,16,18,21 Post-implementation obser-
vational studies in LMICs have previously demonstrated that health 
beliefs are higher and smoking prevalence is lower in countries with 
more comprehensive health warning policies.27–29 In addition, pre-/
post-observational studies in LMICs have shown increases in knowl-
edge corresponding to content appearing within new warnings, as 
well as increases in warning label responses that predict cessation.30

Ratings of health warnings were also similar across population 
subgroups, including adults and youth, males and females, and smok-
ers and nonsmokers. Given that the study had considerable statisti-
cal power to detect small effect sizes, the lack of differences observed 
among subgroups is notable. These findings are consistent with both 
experimental findings and observational research in naturalistic set-
tings, which collectively indicate that pictorial warnings have broad 
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reach among young people and may reduce disparities among dis-
advantaged subgroups to a greater extent than other health commu-
nications.4,5,17,20,31–34 The similarity in responses to health warnings 
both across countries and across socio-demographic subgroups has 
previously been observed in studies examining antismoking radio 
and television advertisements across a wide range of LMICs.35–37

Pictorial warnings with graphic content were consistently rated 
as the most effective health warning theme, while graphic messages 
depicting “internal” effects were rated as more effective than those 
depicting “external” effects. The superiority of graphic warnings 
has been clearly established in the literature, primarily due to their 
ability to elicit negative emotional responses.4 Negative emotions, 
such as fear, have been hypothesized to mediate the effectiveness of 
health warnings38,39 and have been associated with increases in key 
outcomes such as intentions to quit, thinking about health risks, and 
cessation behavior.40–45

There was no evidence that combining themes of lived expe-
rience with graphic portrayals of health effects enhanced per-
ceived effectiveness; indeed, warnings with only graphic content 
were rated as significantly more effective in all countries except 
the United States. Interestingly, among lived experience warnings, 
those depicting effects on others were rated as more effective than 
those depicting effects on the self. This is broadly consistent with 
research on motivations to quit smoking, in which many smokers 
cite concern about the effects of their smoking on others, such as 
their spouse or children.46

The use of testimonials enhanced perceived effectiveness in all 
countries with the exception of India, where ratings of testimonial 
text did not differ from didactic text. The benefit of integrating 
testimonial information in most countries is consistent with previ-
ous experimental research indicating that testimonial content can 
enhance the efficacy of warnings in the United States and Mexico,18,20 
as well as evidence on the use of testimonial content in antitobacco 
mass media campaigns.47,48 The lack of effect for testimonial warn-
ings in India was previously observed in an experimental study of 
smokeless warnings in India.21,49 It remains unclear whether this 
discrepancy is due to unique cultural factors or the specific testimo-
nial messages tested in the study. However, at least one other study 
has found evidence of greater impact of didactic text, particularly 
amongst youth.24 Differences found may be due to study designs, as 
the other study included a balance between more elaborated testi-
monials and didactic texts, whereas the current study included one 
testimonial and 4 to 6 warnings with the same didactic statement 
within each set that participants evaluated. Future research should 
examine this issue further.

Finally, there was less consistency across countries in the perceived 
efficacy of symbolic warnings. Symbolic imagery was rated similarly 
to lived experience in Korea and Bangladesh, and more highly than 
lived experience in China, whereas symbolic imagery was rated as 
significantly less effective in the other four countries. Although some 
anecdotal information suggests that symbolic imagery may be more 
prevalent in some Asian societies, we are unaware of any empirical 
research on this issue. Future research should examine the extent 
to which cultural context influences the efficacy of symbols com-
monly used in health warnings. Nevertheless, in China, Korea, and 
Bangladesh—as in all other countries—symbolic warnings were per-
ceived as significantly less effective than graphic warnings.

Limitations
Participants in the current study were not recruited using probabil-
ity-based sampling techniques, and the recruitment strategy differed 

between high-income countries (email to commercial panels in 
United States, Germany, and Korea) and LMICs (in-person intercept 
technique in Mexico, Bangladesh, China, and India). Therefore, the 
sample cannot be said to be representative of all adult smokers or 
youth in each country. In addition, the study did not replicate the 
naturalistic setting in which consumers interact with health warn-
ings: viewing warnings for a brief period during a study does not 
replicate the repeated exposures of health warnings in “real life.” 
However, previous studies have demonstrated that findings from 
the research design used in the current study, including measures 
of perceived effectiveness,50 predicts consumer responses to health 
warning content in population-based studies examining the same 
warnings after they have been implemented.51

Conclusions

The findings demonstrate general consistency in responses to health 
warning content across seven diverse countries. Although some dif-
ferences in the magnitude of effects were observed across countries, 
the findings were strikingly similar across youth and adults, as well 
as smokers and nonsmokers. Therefore, although tailoring health 
warnings to specific populations may be warranted in some cases, 
many of the general themes used to design health warnings appear to 
have similar effects across diverse cultures. The findings also provide 
general support for the regulatory practice of sharing health warn-
ing images across countries, particularly in jurisdictions with little 
capacity to develop original health warning content.

Overall, the findings reinforce the importance of using graphic 
imagery to engage consumers, and suggest that greater use of testi-
monial content may be effective in enhancing graphic imagery. The 
use of symbols and “lived experience” themes should be considered 
secondary options given lower levels of efficacy. Ultimately, the health 
warning design will depend on the number of warnings—larger “sets” 
of warnings provide greater flexibility to incorporate different con-
tent—as well as the efficacy of the specific images and text. Although 
the current study did not address stigma, care should also be taken 
not to stigmatize specific health conditions or marginalized groups.

Supplementary Material

Supplementary Tables  1–6 can be found online at http://www.ntr.
oxfordjournals.org

Funding
This work was supported by the US National Cancer Institute at the 
National Institutes of Health (P01 CA138389). Additional support was pro-
vided by a Canadian Institutes for Health Research New Investigator Award 
(DH), a Canadian Cancer Society Research Institute Junior Investigator 
Research Award (DH), the US National Cancer Institute (R01 CA167067 to 
JFT), and a Senior Investigator Award from the Ontario Institute for Cancer 
Research (GTF).

Declaration of Interests
None declared.

Acknowledgments
The authors wish to acknowledge additional members of the International 
Cigarette Packaging Study research team for their contributions to the overall 
design of the study: Dr. Melanie Wakefield, Dr. Maansi Bansal-Travers, Dr. 

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article-abstract/doi/10.1093/ntr/nty248/5188014 by U

niversity of W
aterloo Porter Library user on 14 D

ecem
ber 2018

http://www.ntr.oxfordjournals.org
http://www.ntr.oxfordjournals.org


Nicotine & Tobacco Research, 2018, Vol. XX, No. XX8

Mark Zanna, and Dr. Ernesto Sebrie. Thanks as well to Nghia C. Nguyen, 
formerly of the Propel Centre for Population Health Impact, University 
of Waterloo (Canada), for assistance with data analysis. In addition, the 
authors wish to acknowledge the project staff and interviewers at Códice 
Comunicación Diálogo y Conciencia S.C.  and Instituto Nacional de Salud 
Publica (INSP) (Mexico), the China CDC, University of Dhaka (Bangladesh), 
and Healis-Sekhsaria Institute for Public Health (India), as well as the assis-
tance of Ute Mons for review and input on German study materials.

References
	1.	 Eriksen M, Mackay J, Schluger N, et  al. The Tobacco Atlas. 5th ed. 

Atlanta, GA: American Cancer Society; 2015:14. http://www.tobaccoat-
las.org/. Accessed June 9, 2017.

	2.	 WHO. WHO Framework Convention on Tobacco Control. Geneva, 
Switzerland: WHO; 2003. http://www.who.int/tobacco/framework/
WHO_FCTC_english.pdf. Accessed April 12, 2018.

	3.	 Canadian Cancer Society. Cigarette Package Health Warnings: 
International Status Report. 5th ed. Canadian Cancer Society; 2016. 
http://www.tobaccolabels.ca/healthwarningsinfo/statusreport/. Accessed 
February 28, 2018.

	4.	 Hammond D. Health warning messages on tobacco products: a review. 
Tob Control. 2011;20(5):327–337.

	5.	 Noar SM, Francis DB, Bridges C, Sontag JM, Ribisl KM, Brewer NT. The 
impact of strengthening cigarette pack warnings: systematic review of lon-
gitudinal observational studies. Soc Sci Med. 2016;164:118–129.

	6.	 Brewer NT, Hall MG, Noar SM, et al. Effect of pictorial cigarette pack 
warnings on changes in smoking behavior: a randomized clinical trial. 
JAMA Intern Med. 2016;176(7):905–912.

	7.	 Cantrell J, Vallone DM, Thrasher JF, et al. Impact of tobacco-related health 
warning labels across socioeconomic, race and ethnic groups: results from 
a randomized web-based experiment. PLoS One. 2013;8(1):e52206.

	8.	 Thrasher JF, Carpenter MJ, Andrews JO, et  al. Cigarette warning label 
policy alternatives and smoking-related health disparities. Am J Prev Med. 
2012;43(6):590–600.

	9.	 Borland R, Wilson N, Fong GT, et al. Impact of graphic and text warn-
ings on cigarette packs: findings from four countries over five years. Tob 
Control. 2009;18(5):358–364.

	10.	Decima Research. Testing of Health Warning Messages and Health 
Information Messages for Tobacco Products, Executive Summary. 
Prepared for Health Canada; 2009.

	11.	Elliott & Shanahan Research. Developmental Research for New 
Australian Health Warnings on Tobacco Products: Stage 2. Prepared for 
the Australian Population Health Division Department of Health and 
Ageing, Commonwealth of Australia; 2003. http://www.health.gov.au/
internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A10
01C7DFE/$File/warnings_stage2.pdf. Accessed July 13, 2009.

	12.	BRC Marketing & Social Research. Smoking Health Warnings Stage 1: 
The Effectiveness of Different (Pictorial) Health Warnings in Helping 
People Consider their Smoking-Related Behaviour. Prepared for the New 
Zealand Ministry of Health; 2004.

	13.	Thrasher JF, Allen B, Anaya-Ocampo R, et al. Análisis del impacto en fuma-
dores Mexicanos de los avisos gráficos en las cajetillas de cigarros [Analysis 
of the impact of cigarette package warning labels with graphic images 
among Mexican smokers]. Salud Publica Mex. 2006;48(S1):S65–S75.

	14.	Schneider S, Gadinger M, Fischer A. Does the effect go up in smoke? 
A randomized controlled trial of pictorial warnings on cigarette packag-
ing. Patient Educ Couns. 2012;86(1):77–83.

	15.	Fathelrahman AI, Omar M, Awang R, Cummings KM, Borland R, Bin 
Mohd Samin AS. Impact of the new Malaysian cigarette pack warnings on 
smokers’ awareness of health risks and interest in quitting smoking. Int J 
Environ Res Public Health. 2010;7(11):4089–4099.

	16.	Yong HH, Fong GT, Driezen P, et  al. Adult smokers’ reactions to 
pictorial health warning labels on cigarette packs in Thailand and 
moderating effects of type of cigarette smoked: findings from the inter-
national tobacco control southeast Asia survey. Nicotine Tob Res. 
2013;15(8):1339–1347.

	17.	Hammond D, Thrasher J, Reid JL, Driezen P, Boudreau C, Santillán EA. 
Perceived effectiveness of pictorial health warnings among Mexican 
youth and adults: a population-level intervention with potential to 
reduce tobacco-related inequities. Cancer Causes Control. 2012;23(suppl 
1):57–67.

	18.	Thrasher JF, Villalobos V, Szklo A, et al. Assessing the impact of cigarette 
package health warning labels: a cross-country comparison in Brazil, 
Uruguay and Mexico. Salud Publica Mex. 2010;52(suppl 2):S206–S215.

	19.	Kreuter MW, Green MC, Cappella JN, et al. Narrative communication in 
cancer prevention and control: a framework to guide research and appli-
cation. Ann Behav Med. 2007;33(3):221–235.

	20.	Brennan E, Maloney EK, Ophir Y, Cappella JN. Potential effectiveness of 
pictorial warning labels that feature the images and personal details of real 
people. Nicotine Tob Res. 2017;19(10):1138–1148.

	21.	Mutti S, Reid JL, Gupta PC, et  al. The effectiveness of text and picto-
rial health warnings for smokeless tobacco packages in Navi Mumbai, 
India, and Dhaka, Bangladesh: findings from an experimental study. Tob 
Control. 2016;25(4):437–443.

	22.	Thrasher JF, Arillo-Santillán E, Villalobos V, et al. Can pictorial warning 
labels on cigarette packages address smoking-related health disparities? 
Field experiments in Mexico to assess pictorial warning label content. 
Cancer Causes Control. 2012;23(suppl 1):69–80.

	23.	World Health Organization (WHO). WHO Report on the Global Tobacco 
Epidemic: The MPOWER Package. Geneva, Switzerland: WHO; 2008.

	24.	Arora M, Tewari A, Nazar GP, Gupta VK, Shrivastav R. Ineffective pic-
torial health warnings on tobacco products: lessons learnt from India. 
Indian J Public Health. 2012;56(1):61–64.

	25.	Sudman S. Improving the quality of shopping center sampling. J Mark Res. 
1980;17(4):423–431.

	26.	Organización Panamericana de la Salud, Instituto Nacional de Salud Pública. 
Encuesta Global de Tabaquismo en Adultos: México 2009. Cuernavaca, 
México: Instituto Nacional de Salud Pública; 2010. http://www.who.int/
tobacco/surveillance/gats_rep_mexico.pdf. Accessed June 21 2017.

	27.	Fathelrahman AI, Li L, Borland R, et al. Stronger pack warnings predict 
quitting more than weaker ones: finding from the ITC Malaysia and 
Thailand surveys. Tob Induc Dis. 2013;11(1):20.

	28.	Reid JL, Mutti-Packer S, Gupta PC, et  al. Influence of health warnings 
on beliefs about the health effects of cigarette smoking, in the context of 
an experimental study in four Asian countries. Int J Environ Res Public 
Health. 2017;14(8):pii:E868.

	29.	Shang C, Huang J, Cheng KW, et  al. The association between warning 
label requirements and cigarette smoking prevalence by education - find-
ings from the Global Adult Tobacco Survey (GATS). Int J Environ Res 
Public Health. 2017;14(1):pii:E98.

	30.	Swayampakala K, Thrasher JF, Hammond D, et al. Pictorial health warn-
ing label content and smokers’ understanding of smoking-related risks-a 
cross-country comparison. Health Educ Res. 2015;30(1):35–45.

	31.	Peebles K, Hall MG, Pepper JK, Byron MJ, Noar SM, Brewer NT. 
Adolescents’ responses to pictorial warnings on their parents’ cigarette 
packs. J Adolesc Health. 2016;59(6):635–641.

	32.	Hammond D, Thrasher J, Reid JL, Driezen P, Boudreau C, Santillán EA. 
Perceived effectiveness of pictorial health warnings among Mexican 
youth and adults: a population-level intervention with potential to 
reduce tobacco-related inequities. Cancer Causes Control. 2012;23(suppl 
1):57–67.

	33.	Siahpush M, McNeill A, Hammond D, et al. Socioeconomic and country 
variations in knowledge of health risks of tobacco smoking and toxic con-
stituents of smoke: Results from the 2002 International Tobacco Control 
Policy Evaluation Survey. Tob Control. 2006;15(suppl III):iii65e70.

	34.	Leas EC, Pierce JP, Dimofte CV, Villaseñor A, Strong DR. US adult smok-
ers’ perceptions’ of Australia’s cigarette warning labels: variance by warn-
ing content and consistency across sociodemographic subsegments. Tob 
Control. 2017;26(4):485–486.

	35.	Perl R, Murukutla N, Occleston J, et al. Responses to antismoking radio 
and television advertisements among adult smokers and non-smokers 
across Africa: Message-testing results from Senegal, Nigeria and Kenya. 
Tob Control. 2015;24(6):601–608.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article-abstract/doi/10.1093/ntr/nty248/5188014 by U

niversity of W
aterloo Porter Library user on 14 D

ecem
ber 2018

http://www.tobaccoatlas.org/
http://www.tobaccoatlas.org/
http://www.who.int/tobacco/framework/WHO_FCTC_english.pdf. Accessed
http://www.who.int/tobacco/framework/WHO_FCTC_english.pdf. Accessed
http://www.tobaccolabels.ca/healthwarningsinfo/statusreport/
http://www.health.gov.au/internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DFE/$File/warnings_stage2.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DFE/$File/warnings_stage2.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DFE/$File/warnings_stage2.pdf
http://www.who.int/tobacco/surveillance/gats_rep_mexico.pdf
http://www.who.int/tobacco/surveillance/gats_rep_mexico.pdf


Nicotine & Tobacco Research, 2018, Vol. XX, No. XX 9

	36.	Murukutla N, Bayly M, Mullin S, Cotter T, Wakefield M; International 
Anti-SHS Advertisement Rating Study Team. Male smoker and non-
smoker responses to television advertisements on the harms of secondhand 
smoke in China, India and Russia. Health Educ Res. 2015;30(1):24–34.

	37.	Durkin S, Bayly M, Cotter T, Mullin S, Wakefield M. Potential effective-
ness of anti-smoking advertisement types in ten low and middle income 
countries: do demographics, smoking characteristics and cultural differ-
ences matter? Soc Sci Med. 2013;98:204–213.

	38.	 Flay BR, Burton D. Effective mass communication strategies for health campaigns. 
In: Atkin C, Wallack L, eds. Mass Communication for Public Health: Complexities 
and Conflicts. Newbury Park, CA: Sage Publications; 1990:129–146.

	39.	Sweet KM, Willis SK, Ashida S, Westman JA. Use of fear-appeal techniques 
in the design of tailored cancer risk communication messages: implications 
for healthcare providers. J Clin Oncol. 2003;21(17):3375–3376.

	40.	Hammond D, Fong GT, McDonald PW, Brown KS, Cameron R. Graphic 
Canadian cigarette warning labels and adverse outcomes: evidence from 
Canadian smokers. Am J Public Health. 2004;94(8):1442–1445.

	41.	Elliott & Shanahan Research. Developmental Research for New 
Australian Health Warnings on Tobacco Products: Stage 1. Prepared 
for the Population Health Division Department of Health and Ageing, 
Commonwealth of Australia; 2002. http://www.health.gov.au/internet/
main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DF
E/$File/warnings_stage1.pdf. Accessed July 13, 2009.

	42.	Peters E, Romer D, Slovic P, et  al. The impact and acceptability of 
Canadian-style cigarette warning labels among U.S.  smokers and non-
smokers. Nicotine Tob Res. 2007;9(4):473–481.

	43.	Kees J, Burton S, Andrews JC, et  al. Understanding how graphic pic-
torial warnings work on cigarette packaging. J Publ Pol Market. 
2010;29(2):115–126.

	44.	Cho YJ, Thrasher JF, Yong HH, et  al. Path analysis of warning label 
effects on negative emotions and quit attempts: a longitudinal study 
of smokers in Australia, Canada, Mexico, and the US. Soc Sci Med. 
2018;197:226–234.

	45.	Hall M, Sheeran P, Noar S, et  al. Negative affect, message reactance 
and perceived risk: How do pictorial cigarette pack warnings change 
quit intentions? Tob Control. 2018;27(e2):e136–e142. doi:10.1136/
tobaccocontrol-2017-053972.

	46.	McCaul KD, Hockemeyer JR, Johnson RJ, Zetocha K, Quinlan K, 
Glasgow RE. Motivation to quit using cigarettes: a review. Addict Behav. 
2006;31(1):42–56.

	47.	Durkin SJ, Wakefield MA, Spittal MJ. Which types of televised anti-tobacco 
campaigns prompt more quitline calls from disadvantaged groups? Health 
Educ Res. 2011;26(6):998–1009.

	48.	McAfee T, Davis KC, Alexander RL Jr, Pechacek TF, Bunnell R. Effect 
of the first federally funded US antismoking national media campaign. 
Lancet. 2013;382(9909):2003–2011.

	49.	Mutti-Packer S, Reid JL, Thrasher JF, et  al. The role of negative 
affect and message credibility in perceived effectiveness of smoke-
less tobacco health warning labels in Navi Mumbai, India and 
Dhaka, Bangladesh: a moderated-mediation analysis. Addict Behav. 
2017;73:22–29.

	50.	Bigsby E, Cappella JN, Seitz HH. Efficiently and effectively evaluating 
public service announcements: additional evidence for the utility of per-
ceived effectiveness. Commun Monogr. 2013;80(1):1–23.

	51.	Huang LL, Thrasher JF, Reid JL, Hammond D. Predictive and external 
validity of a pre-market study to determine the most effective pictorial 
health warning label content for cigarette packages. Nicotine Tob Res. 
2016;18(5):1376–1381.

D
ow

nloaded from
 https://academ

ic.oup.com
/ntr/advance-article-abstract/doi/10.1093/ntr/nty248/5188014 by U

niversity of W
aterloo Porter Library user on 14 D

ecem
ber 2018

http://www.health.gov.au/internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DFE/$File/warnings_stage1.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DFE/$File/warnings_stage1.pdf
http://www.health.gov.au/internet/main/publishing.nsf/Content/474DA5DAC70608F2CA2571A1001C7DFE/$File/warnings_stage1.pdf

