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Abstract
Background—Pictorial health warning labels on cigarette packaging have been proposed for the
U.S., but their potential influences among populations that suffer tobacco-related health disparities
are unknown.

Purpose—To evaluate pictorial health warning labels, including moderation of their influences
by health literacy and race.

Methods—From July 2011 to January 2012, field experiments were conducted with 981 adult
smokers who were randomized to control (i.e., text-only labels, n=207) and experimental
conditions (i.e., pictorial labels, n=774). The experimental condition systematically varied health
warning label stimuli by health topic and image type. Linear mixed effects (LME) models
estimated the influence of health warning label characteristics and participant characteristics on
label ratings. Data were analyzed from January 2012 to April 2012.

Results—Compared to text-only warning labels, pictorial warning labels were rated as more
personally relevant (5.7 vs 6.8, p<0.001) and effective (5.4 vs 6.8, p<0.001), and as more credible,
but only among participants with low health literacy (7.6 vs 8.2, p<0.001). Within the
experimental condition, pictorial health warning labels with graphic imagery had significantly
higher ratings of credibility, personal relevance, and effectiveness than imagery of human
suffering and symbolic imagery. Significant interactions indicated that labels with graphic
imagery produced minimal differences in ratings across racial groups and levels of health literacy,
whereas other imagery produced greater group differences.

Conclusions—Pictorial health warning labels with graphic images have the most-pronounced
short-term impacts on adult smokers, including smokers from groups that have in the past been
hard to reach.

© 2012 American Journal of Preventive Medicine. Published by Elsevier Inc. All rights reserved.

Address correspondence to: James F. Thrasher, PhD, Department of Health Promotion, Education and Behavior, Arnold School of
Public Health, 800 Sumter Street, Room 215, Columbia SC 29208. thrasher@mailbox.sc.edu.

No financial disclosures were reported by the authors of this paper.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Am J Prev Med. Author manuscript; available in PMC 2013 December 01.

Published in final edited form as:
Am J Prev Med. 2012 December ; 43(6): 590–600. doi:10.1016/j.amepre.2012.08.025.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Introduction
Numerous studies have demonstrated that prominent health warning labels with pictorial
imagery are more effective than text-only labels in engaging smokers, increasing knowledge
about risks, promoting thoughts about quitting, and decreasing demand for cigarettes.1–11 As
of 2011, a total of 39 countries have implemented pictorial health warning labels.12 The U.S.
was scheduled for implementation in 2012, but tobacco industry litigation has delayed
implementation. To inform future label policy development and implementation, more data
are needed on U.S. consumer responses to various label content.13 The current study
addresses this issue, while focusing on responses among smokers from populations that bear
a disproportionate burden of tobacco-related disease.14–18

Since 1985, the U.S. has had four text-only messages that appear on one side of cigarette
packages. The 2009 Family Smoking Prevention and Tobacco Control Act (FSPTA) gave
the U.S. Food and Drug Administration regulatory authority over health warning labels,
including the selection of content. In line with WHO recommendations,19 these labels are to
cover 50% of the front and back of each cigarette package, and include nine unique
combinations of text and image. The 2009 FSPTA stipulates that the labels be changed on a
recurring basis in an effort to minimize “wear out” of their impacts due to repeated exposure
to the same messages.20

Smoking is increasingly concentrated in lower-SES groups,1718 where health literacy is
relatively low.17,21 Among populations with basic or lower literacy, communication that
involves pictures is more effective than text only.22,23 Most of the research on health
literacy, however, has focused on communication involving personal interaction (e.g., the
clinical encounter),24–26 not communication involving only print media.

Nevertheless, studies on text-only labeling of foods and medications indicate that
populations with low literacy and numeracy find it difficult to understand.27–30 Efforts to
promote pictorial labels for tobacco products emphasize their greater potential impact
compared to textual labels among low-literacy populations,2 although this has not been
directly tested. Nevertheless, the inverse association between educational attainment and
responses to pictorial labels supports this contention,31 although this inverse association has
not always been found.11

The specific type of pictorial health warning label content that works best is understudied,
although some studies suggest that graphic imagery works best.13,32,33 For example,
compared to Uruguayan smokers, whose pictorial labels included more-abstract imagery
(e.g., a bomb to represent pending disease), Brazilian smokers exposed to pictorial labels
with graphic imagery reported more-frequent thoughts about smoking-related risks, about
quitting, and refrained from smoking more often because of these labels.31 Experiments with
adult smokers and youth in the U.S. and Mexico are consistent with these findings.10,34–37

However, the U.S.-based research to evaluate specific content of pictorial labels has relied
on young adult college students32 and online consumer panels36,37 and which under-
represent lower-SES groups that have higher smoking rates and low health literacy.38

This paper presents results from a field experiment with a randomized design to assess
whether adult smokers from lower-SES groups rated pictorial health warning labels as
relatively more credible, personally relevant and effective than current, text-only labels used
in the U.S. Further, pictorial labels were systematically varied to assess whether graphic
imagery was associated with higher ratings than imagery of human suffering and symbolic
imagery. Finally, moderation of these influences by health literacy and race were examined,
to determine whether study manipulations produced stronger impacts among black smokers
than white smokers and among smokers with low compared to high health literacy.
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Methods
Sample and Protocol

From July 2011 to January 2012, in-person field experiments were conducted with a
convenience sample of 981 adult smokers recruited from public places (e.g., supermarkets,
flea markets, sporting events) in low- and middle-income areas across the three main regions
of South Carolina. This intercept survey method is standard for marketing research.39,40

Current daily smokers who had smoked 100 or more cigarettes in their lifetimes were
eligible to participate. Eligible participants provided a brief, informed oral consent before
beginning the protocol. A computer algorithm was used to randomize participants to control
or experimental conditions at a 1:4 ratio. The IRB at the University of South Carolina gave
approval for this study.

Cigarette packages were printed with health warning labels designed for this study. In the
control condition, stimuli represented the four current text-only labels in the U.S., and
participants were exposed to and rated each of the four label messages presented in
counterbalanced order (see measurement). In the experimental condition, participants
evaluated nine different pictorial label stimuli (Table 2) in a 3 × 3 within-subjects design.
Experimental-group participants evaluated three stimuli for each of three health topics with
messages slated for implementation on U.S. health warning labels: (1) Smoking causes
cancer; (2) Smoking causes stroke and heart disease; (3) Tobacco smoke causes fatal lung
disease in nonsmokers.

Within each health topic, participants evaluated all three possible image types: (1) gruesome
imagery of diseased organs; (2) human suffering from smoking-related disease; (3) abstract
or symbolic representation of the disease (e.g., tombstone for death). (A further
manipulation of cues to action was included and counterbalanced within each image type,
but is reported in another study.) Label stimulus presentation was counterbalanced within
and across health topics, with all participants in the experimental condition evaluating nine
distinct label stimuli that included all three image types for each of the three health topics.

Measurement
Participant characteristics—Participants reported their gender, age, race/ethnicity,
educational attainment, and household income. The average number of cigarettes per day
was classified into four categories (i.e., <6/day; 6–10/day; 11–19/day; ≥20/day). Participants
indicated whether they had stopped smoking for at least 1 day when trying to quit during the
previous year. Participants’ quit intention in the next month involved a validated question
with response options ranging from 1 to 10 and with verbal anchors at either end (i.e., not at
all and extremely).41,42

Health literacy was evaluated using the Newest Vital Sign or NVS,43,44 which is a six-
question screening test of both prose and numeric comprehension of a Nutrition Facts label
on an ice cream container. Results correlate well with validated, more-extensive health
literacy assessments, such as the Test of Functional Health Literacy in Adults.45 Following
recommendations,43 a cut-point of three or fewer correct responses was used as being
indicative of low health literacy.

Health warning label ratings—Interviewers presented the participants with label stimuli
in random order and, for each label, read out loud to participants a series of descriptive
phrases about the warning, for which participants rated their response using a 1–10 response
scale with verbal anchors (i.e., not at all and extremely). Descriptive phrases assessed
credibility (i.e., “The health warning label is believable”), personal relevance (i.e., “The
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health warning label speaks to people like you”) and perceived effectiveness, which was
assessed with three indicators (i.e., “The health warning label makes you concerned about
the health risks of smoking”; “The health warning label makes you think about quitting”;
“Overall, how effective is the warning?”) that had high internal consistency reliability
(alpha=0.94) and were averaged to form a single scale.

Health warning label characteristics—Label characteristics were coded using dummy
variables to indicate control versus experimental group. Within the pictorial label group,
dummy variables were created to express contrasts by health topics (i.e., cancer; CVD;
secondhand smoke as the reference) and imagery type (i.e., symbolic imagery; imagery of
human suffering; graphic imagery as the reference category).

Data Analysis
All analyses were conducted using STATA 11.0. Differences between the experimental and
control groups were assessed using t-tests and chi-square tests. Linear mixed effects (LME)
models were used to estimate the main and interactive effects of label characteristics and
participant characteristics on ratings of label stimuli, which allowed adjustment for intra-
individual correlation due to repeated assessments.46 LME models were estimated
separately for each of the three rating variables (i.e., credibility, personal relevance,
effectiveness).

The first phase of analyses involved comparing ratings between the control and
experimental conditions, estimating both the bivariate and adjusted associations, adjusting
for person-characteristics (i.e., sociodemographics, smoking-related variables). Next,
interactions between experimental condition (control=0; experimental group=1) and both
race (white=0; black=1) and health literacy (high=0 vs low=1) were assessed by including
multiplicative interaction terms within the adjusted models. Further analyses limited the
analytic sample to the experimental group, wherein models were estimated to determine the
bivariate and adjusted associations between ratings and both person characteristics and
pictorial label characteristics (i.e., health topic, image type) on ratings.

Afterward, estimates were made of adjusted models that included multiplicative interactions
between the label image type (graphic=reference group; symbolic=dummy variable; human
suffering=dummy variable) and health literacy (high=0 vs low=1). Also estimated were
models including interactions between label image type and race (white=0; black=1). When
interactions were significant (p<0.05), mean ratings were examined for label pictorial type
by either health literacy level or race.

Results
The study population was 59% female; 47% identified as white and 44% as black, and 43%
of the sample was aged <30 years (Table 1). The recruitment strategy succeeded in enrolling
a lower-SES population, as evidenced by 47% with a household income of ≤$25,000 per
year, 47% with a high school education or less, and 63% with low health literacy according
to the NVS. No differences were found between the experimental (n=774) and control
groups (n=207).

Label Ratings: Control Versus Experimental Condition
Mean ratings of health warning labels were lower for the control condition (i.e., text-only
labels) than for the experimental condition (i.e., pictorial labels), whether assessed for
credibility (7.50 vs 7.87; p=0.03); personal relevance (5.66 vs 6.83; p<0.001); or
effectiveness (5.36 vs. 6.77; p<0.001; Table 2). In adjusted models, the significance of the
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association was maintained for personal relevance (B=1.06, p<0.001) and effectiveness
(B=1.28, p<0.001), but it became marginally nonsignificant for credibility (B=0.31; p=0.06).

Subsequent models testing for interactions between race and condition were not significant,
and the interaction between condition and health literacy produced significant results only
when predicting ratings of label credibility (B= −0.09, p=0.04). Post hoc assessment of
mean ratings of credibility indicated no significant difference across experimental and
control groups among high-literacy participants (7.37 vs 7.39, respectively; p=0.92);
however, among participants with low health literacy, pictorial labels in the experimental
condition were rated as more credible than the text-only labels in the control condition (7.58
vs 8.15, respectively; p<0.001).

Pictorial Label Rating: Main Effects of Label Characteristics Within the Experimental
Group

Within the experimental group alone, pictorial health warning labels with the graphic
imagery type consistently had higher mean ratings than either imagery of human suffering or
symbolic imagery (Table 2). In both bivariate and adjusted LME models (Table 3), labels
with imagery of human suffering and symbolic imagery were rated as less credible than
graphic imagery (Badj= − 0.20, p=0.009; Badj= −1.14, p<0.001, respectively); less
personally-relevant than graphic imagery (Badj= −0.27, p<0.001; Badj= −1.50, p<0.001,
respectively) and less effective than graphic imagery (Badj= −0.26, p<0.001; Badj= −1.59,
p<0.001, respectively).

Moderation of Pictorial Label Credibility, Relevance, and Effectiveness by Health Literacy
and Race Within the Experimental Group

A series of adjusted LME models were estimated limiting analyses to data from the
experimental condition alone, with the inclusion of interactions between health literacy and
image type, as well as between race and image type. Across models for all three rating
outcomes, significant interactions were found. That is, for suffering versus graphic imagery,
the interaction with literacy was significant for credibility (B=0.25, SE=0.13, p=0.048);
relevance (B=0.47, SE=0.14, p=0.001); and effectiveness (B=0.33, SE=0.12, p=0.009). For
symbolic versus graphic imagery, the interaction with literacy was significant for credibility
(B=0.75, SE=0.16, p<0.001); relevance (B=0.63, SE=0.16, p<0.001), and effectiveness
(B=0.71, SE=0.16, p<0.001).

There were similar interactions between race and imagery type (Figure 1). For symbolic
versus graphic imagery, the interaction with race was significant for credibility (B=0.35,
SE=0.15, p=0.019); relevance (B=0.59, SE=0.16, p<0.001); and effectiveness (B=0.47,
SE=0.15, p<0.001). However, for suffering versus graphic imagery, there were no
interactions with race for any rating. Graphic pictorial labels were not only most highly rated
across high– and low–health literacy groups and across black and white smokers, but the
differences in ratings across these groups were minimized. Pictorial labels with symbolic
imagery produced the greatest difference in ratings across these groups, with particularly
low ratings among high–health literacy participants and white participants.

Discussion
Study results provide further evidence for the greater effectiveness of pictorial health
warning labels compared to text-only labels among adult smokers. Study results are
consistent with observational studies of smokers across countries whose policies contrast on
these characteristics,1,37 experimental economic studies among adults smokers in the U.S.,11

focus groups with young adults in the U.S.,69 and similar experimental studies with online
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samples of adult smokers and youth in the U.S.10,37 and with convenience samples in
Mexico.34 The current study suggests that the greater impact of pictorial health warning
labels over text-only labels generalizes to smokers from lower SES groups in the U.S. who
have been less-well represented in previous studies. These results suggest that the U.S. FDA
should implement pictorial health warning labels instead of the current, text-only labels that
have been on cigarette packs since 1985.

The current study also provides evidence of the specific content of pictorial health warning
labels that is likely to work best. Smokers rated pictorial labels with graphic imagery as
more credible, personally relevant and effective than pictorial labels with imagery of human
suffering or symbolic imagery. The greater impact of graphic and human suffering imagery
over symbolic imagery has been found in previous cross-sectional survey research31 and
experimental research.34 The tobacco industry has argued that the FDA’s proposed imagery
is not real and involves emotional appeals instead of the simple transmission of risk
information. However, smokers in the present study rated the graphic imagery as more
credible, personally relevant and effective than either textual content or alternative imagery
that could be used in its place.

The FDA has a mandate to use pictorial health warning labels to enhance consumer
understanding of the magnitude and personal relevance of smoking-related risks, which
includes redressing the tobacco industry’s long history of purposeful misinformation
regarding tobacco product risks.47,48 The current study suggests that graphic pictorial labels
will produce the greatest and most-consistent impact across subpopulations of smokers,
regardless of health- literacy level or race. Nevertheless, future research should address the
long-term effectiveness of graphic imagery as smokers habituate to pictorial labels through
frequent exposure in naturalistic settings.

With regard to their topical content, pictorial health warning labels regarding cancer were
rated more strongly than those for secondhand smoke (SHS), which, in turn, were rated
more strongly than those for cardiovascular disease (CVD). These results were somewhat
surprising given the relatively lower awareness of smoking’s influence on CVD than on
cancer5 and the fact that messages with novel information are generally more effective than
those with less-novel information.49 However, these unexpected findings may be due to
participants’ greater focus on the image over the topic.

The graphic imagery used for cancer and SHS were more easily identifiable than that used
for CVD, and their suffering imagery involved white and black women, which was more
aligned with the race and gender of the study population than the image of an older white
male in the CVD suffering imagery. The potential influence of this kind of matching should
provide a focus for future research. It is important to implement multiple pictorial labels on
varying topics in order to express the range of smoking-related risks, while updating the
imagery and messages in order to minimize the impacts of habituation.1

The present study provided the first direct test of the hypothesis that pictorial health warning
labels work better than text-only labels among people with low health literacy. Ratings of
the personal relevance and effectiveness of pictorial labels compared to textual labels were
no different for smokers in high– compared to low–health literacy groups. However,
smokers with low health literacy rated pictorial labels as more credible than text-only
warnings, whereas no difference was found among smokers with high health literacy.

Interactions between type of pictorial labels and both race and health literacy were also
significant, indicating that graphic pictorial labels minimized differences between health
literacy and racial groups, whereas symbolic imagery produced the greatest differences in
ratings between these groups. Ratings provided by white smokers and high–health literacy
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smokers were more sensitive to the type of pictorial label imagery, providing particularly
low ratings for symbolic imagery. Nevertheless, graphic pictorial imagery was rated as most
effective across these groups and appears most likely to have a broad influence on the
population compared to other imagery, particularly symbolic imagery. These results suggest
that the FDA should consider using more graphic imagery, as only one of the three graphic
images tested in this study was selected by the FDA for the first round of pictorial labels.

Limitations
The current study results should be interpreted in light of some limitations. First, the study
involved a single, forced exposure to health warning labels, which differs substantially from
prolonged, naturalistic exposure. However, to enhance the fidelity of exposure, participants
were recruited from public settings around places where cigarettes were sold, and label
stimuli were presented on printed cigarette packages with brand imagery and the weight of a
normal pack. The consistency of the results with other observational and experimental
studies, particularly those regarding the greater impact of pictorial labels over text-only
labels, provides evidence of convergent validity; nevertheless, future research should cross-
validate self-report data with other data, such as fMRI and other biomarkers and behavioral
indicators of label influences. Future research should also assess various strategies to stave
off “wear out” and maximize label impacts, including optimal rotation frequencies for
implementing new pictorial label content.

Other potential limitations concern differences in the textual content and number of
warnings in the experimental and control conditions. The textual content of current U.S.
warnings used for the control condition included less-direct language than the pictorial
labels (e.g., Smoking may cause… versus Cigarettes cause…). The more-direct language
used for the pictorial labels may explain some of the differences found; however, other
research that has used the same text on both pictorial and text-only warnings has found
similar results.36,50

Further, participants in the control group were exposed to relatively fewer stimuli than those
in the experimental group (four vs nine, respectively) although the directionality of any bias
resulting from these differences is unclear. Nevertheless, the randomized order of stimulus
presentation should have helped minimize any bias, as any particular stimulus was just as
likely to be evaluated early as to be evaluated late in the presentation order. Finally, the
study protocol did not involve manipulating the concordance between participant
demographics (i.e., gender, race) and the demographics of individuals depicted on labels.
The impact of pictorial labels may be greater when the imagery is personally more salient to
the smoker (i.e., demographically matched), although whether such concordance matters
remains to be tested.

The convenience sample and recruitment strategies in this study may limit its external
validity. However, this was purposeful as the project aimed to recruit less–highly educated
smokers and smokers from minority groups that have been less-well represented in previous
research in the U.S.10,36 Nevertheless, a sample with more smokers at higher-SES levels
may have provided additional power for examining differential impacts of labels across
educational and health literacy groups.

This study provides further evidence of the greater effectiveness of pictorial health warning
labels compared to text-only labels, while suggesting that graphic imagery is likely to have
the greatest population impact. Future research should focus on finding the best content,
design and rotation strategies to maximize and sustain the influence of this cost-effective
intervention.
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Figure 1.
Ratings of pictorial health warning label image types by literacy level and race * interactions
statistically significant (p<0.05) for graphic vs symbolic imagery by literacy level and by
race (not for graphic vs. human suffering imagery).
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Table 1

Sample sociodemographics, health literacy, and smoking-related characteristics

Sample characteristics Experiment Control Total

% (n=774) % (n=207) % (n=981)

Gender Female 59 (455) 58 (120) 59 (575)

Male 41 (319) 42 (87) 41 (406)

Age, years 18 to 21 18 (139) 20 (41) 18 (180)

22 to 29 26 (200) 21 (44) 25 (244)

30 to 39 19 (149) 15 (32) 19 (181)

40 to 49 17 (132) 22 (46) 18 (178)

50 and older 20 (153) 21 (44) 20 (197)

Race/ethnicity White 46 (354) 49 (102) 47 (456)

Black/African-American 46 (353) 41 (84) 44 (437)

Hispanic/Latino 6 (48) 7 (14) 6 (62)

American Indian 2 (15) 2 (4) 2 (19)

Other 4 (32) 2 (4) 4 (36)

Household Income, $ Less than $10,000 13 (102) 7 (15) 12 (117)

$10,000 –$15,000 22 (170) 21 (44) 22 (214)

$15,000 –$25,000 14 (108) 15 (30) 14 (138)

$25,000 –$35,000 14 (111) 15 (31) 15 (142)

$35,000 –$45,000 12 (94) 14 (29) 13 (123)

$45,000–$55,000 7 (50) 10 (20) 7 (70)

$55,000–$75,000 6 (48) 5 (11) 6 (59)

$75,000–$95,000 8 (57) 6 (13) 7 (70)

>95,000 3 (19) 4 (8) 3 (27)

No Response 2 (15) 3 (6) 2 (21)

Educational attainment Less than high school 15 (119) 9 (18) 14 (137)

High school or GED complete 33 (253) 35 (72) 33 (325)

Technical/vocational school 7 (56) 9 (18) 8 (74)

University (incomplete) 34 (260) 36 (74) 34 (334)

University (complete) 10 (77) 11 (22) 10 (99)

Postgraduate 2 (8) 2 (3) 1 (11)

Health literacy Low (0–3) 63 (490) 64 (125) 63 (615)

High (4–6) 37 (284) 40 (82) 37 (366)

Cigarettes per day 5 or fewer 14 (111) 14 (29) 14 (140)

6–10 32 (247) 33 (69) 32 (316)

11–19 14 (107) 15 (31) 14 (138)

20 or more 40 (309) 38 (78) 40 (387)

Intention to quit Average of next month (range: 1–10) 4.2 (0.03) 4.4 (0.10) 4.3
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Sample characteristics Experiment Control Total

% (n=774) % (n=207) % (n=981)

Tried to quit in last year Yes 43 (336) 49(102) 45 (438)

No 57 (438) 51 (105) 55 (543)
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