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Abstract
Background Although much research on graphic cigarette 
warnings has focused on motivational responses, little focus 
has been given to how much individuals learn from these labels. 
Purpose This study aims to investigate whether graphic 
warnings provide greater perceived new knowledge of 
smoking consequences compared to text-only warnings, and 
to test a mediational model whereby perceived new knowl­
edge promotes discouragement from smoking through its im­
pact on worry.
Methods In two studies, young adult smokers and non­
smokers (ages 18–25) evaluated graphic + text and corre­
sponding text-only labels on perceived knowledge, worry 
about the harms addressed by the warning, and discourage­
ment from smoking.
Results Compared to text-only labels, graphic + text labels 
were rated as providing better understanding, more new 
knowledge, and being more worrisome and discouraging. Per­
ceived new knowledge predicted greater discouragement from 
smoking directly and through worry.
Conclusions Graphic warnings may be more efficacious than 
text-based warnings in increasing knowledge and worry about 
harms, and discouragement from smoking.
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Although adult cigarette smoking has generally declined over 
the past three decades, adult cigarette smoking rates in the 
United States (U.S.) were stagnate from 2005 to 2012 and 
only recently dropped below 20 % (to 18.1 %) in 2012 [1]. 
While this trend is encouraging, cigarette smoking remains the 
leading behavioral cause of death in the U.S. [2]. With 
smoking continuing to pose a significant public health threat, 
there is an ongoing need for new and improved strategies to 
increase quit attempts and to prevent smoking uptake.

The World Health Organization’s Framework Convention 
on Tobacco Control (WHO FCTC) represents a multi-facet­
ed, worldwide effort to curb tobacco use. A component of 
this initiative calls for policies requiring large, graphic warn­
ing labels on tobacco products communicating the hazardous 
consequences of smoking [3]. A growing body of evidence 
supports the potential efficacy of these graphic warning la­
bels. Research generally finds that compared to text-only 
warning labels, graphic warning labels create greater cogni­
tive reactions (increased perceived risk and severity of con­
sequences) and evoke more emotional responses (e.g., wor­
ry, fear), and that these reactions translate into increased 
motivation to reduce smoking or to not initiate smoking 
(for review, see [4]). Correlational evidence from countries 
that have implemented graphic labels finds a reduction in 
overall smoking rates and greater quit attempts following 
their introduction [5–7].

In 2009, the U.S. Family Smoking Prevention and Tobacco 
Control Act mandated that graphic warning labels be included 
on all cigarette packaging. Yet a court ruling against the Food 
and Drug Administration (FDA; the entity regulating tobacco 
products in the U.S.) effectively stopped the proposed graphic 
labels from being implemented [8]. Research evaluating the 
utility of the graphic warning labels was criticized for provid­
ing little evidence that such warnings convey new knowledge 
over that provided by text-based warnings but instead were 
designed to emotionally manipulate smokers to quit [9].
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The FDA is required to develop graphic warning labels for 
cigarette packages, highlighting the need for continued re­
search on the effectiveness of warning labels in terms of un­
derstanding smoker and nonsmoker perceptions of the warn­
ings, whether they can improve knowledge and understanding 
of the consequences of smoking, and whether this improve­
ment in knowledge discourages smoking and promotes quit­
ting behavior. Although research has assessed the effects of 
graphic warning labels on smoking motivations, less focus has 
been given to the impact these warnings might have on edu­
cating smokers and nonsmokers about the risks of smoking. 
Such research can further understanding of the relationships of 
enhanced knowledge of smoking consequences with emotion­
al reactions, motivations, and behavior.

Theory and research support the role of new knowledge 
about health risks to promote worry, protection motivations, 
and protective behavior. For example, the Common-Sense 
Model [10–12] posits that new information about a health 
threat can trigger changes in representational attributes (e.g., 
consequences) that, in turn, activate fear-related reactions such 
as worry. Representations and worry operate in parallel to 
motivate behavior aimed at reducing the objective threat and 
relieving the emotional distress. Warnings that provide new 
knowledge about the harms of smoking should thus increase 
worry and, in turn, discourage smoking.

The extant research also supports a link between knowl­
edge of health outcomes and motivation to engage in health- 
protective behaviors. Within the area of smoking, knowledge 
about health consequences of smoking is associated with mo­
tivation to quit [13, 14] and beliefs, or risk perceptions, about 
the consequences of smoking are associated with intentions to 
quit [15]. Similarly, learning new information about the harms 
of smoking can elevate worry, which is also related to moti­
vation to quit [16, 17] and may be more impactful than risk 
perceptions on smoking motivations [17, 18]. Thus, focusing 
on new knowledge gained from cigarette warnings and its 
relationship with worry and smoking motivations may be im­
portant as the research community continues to understand the 
role these labels play in a larger public health context.

To date, the extent to which individuals may gain new 
knowledge from graphic warning labels over and above the 
knowledge gained from text-only labels has been understudied.

Research supports that the introduction of graphic warn­
ings on cigarette packs is associated with increases in beliefs 
of the consequences of smoking [15, 19] and memory of these 
consequences over time [20]. In addition, Strasser and col­
leagues [21] used an experimental design to demonstrate that 
recall of graphic label content is higher than recall of text-only 
label content. Nonetheless, it remains to be determined wheth­
er individuals acquire more new knowledge from graphic 
warnings than from their text-only counterparts.

Graphic cigarette labels may be more influential than text- 
only labels conveying the same information for several 

reasons. Compared to text-only warning labels, individuals 
may process graphic-based information faster and more deep­
ly [22], more accurately recall information presented [21, 23], 
and experience greater emotional responses to the content 
[24]. Moreover, graphic labels may allow more information 
to be conveyed within the label itself. For example, for a label 
that notes the connection of smoking to neck cancer in text, an 
image can convey additional information about what neck 
cancer actually is or what it means to have neck cancer (e.g., 
a tumor growth on the neck) without providing lengthy text. 
Thus, graphic labels may enhance the information provided 
by making the information more understandable and provide 
additional information about the consequences of smoking.

Although the literature generally supports the effectiveness 
of graphic warning labels [4], certain types of images may be 
more impactful than others [12]. For example, use of real 
images may be more effective than cartoons conveying the 
same information [25] and images of disease may be more 
effective than symbolic or metaphorical images [26, 27]. 
The consistency between the image and the text within the 
warning may be critical for enhancing understanding and per­
suasiveness [28]. A label with a high text-image consistency, 
such as one with a text message about lung cancer and an 
image of blackened lungs, is likely to be more effective than 
a label with low text-image consistency, such as one that pre­
sents the same message and an image of a crying woman with 
no other cues specific to lung cancer. Indeed, in a consumer 
research report of Canadian graphic warnings, 71 % of the 
respondents stated that the warnings could be made more ef­
fective by choosing text that more closely matched the images 
on the warnings [29]. To date however, little focus has been 
given to how this complementarity in a warning’s statement 
and image may influence cognitive and motivational out­
comes. Images that are confusing within the context of the 
text statement may reduce understanding of the risk being 
conveyed. Confusion and low understanding would be coun­
terproductive to use of cigarette graphic warning labels to 
educate smokers and nonsmokers about the consequences of 
smoking. We explore the relationships between text-image 
consistency and label perceptions in a post hoc analysis.

Current Study

The overall goal of the current study was to investigate young 
adult perceptions of new knowledge gained from graphic + 
text and text-only cigarette warning labels. We focused on 
young adult nonsmokers and smokers because of their vulner­
ability for smoking initiation and their potential for smoking 
cessation. Substance use, including tobacco use, increases 
among young adults transitioning away from high school into 
different settings (e.g., school, work, living arrangements) 
[30, 31], and young adults are more likely to begin smoking 
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regularly during young adulthood than in later years [31, 32]. 
Even if an individual is not a regular, daily smoker, they are 
more likely to become one during young adulthood than as an 
older adult. Additionally, signs of nicotine dependence can 
develop in young smokers even among those who smoke 
infrequently [33] which predicts the development of regular 
smoking patterns [34]. Young adult smokers who quit prior to 
the age of 30 show better long-term health outcomes than 
older adults who quit [35, 36]. Thus, young adults are an 
important demographic to study regarding perceptions of cig­
arette warning labels and how they may aid in reducing 
smoking behavior prevalence in this population.

It is likely that nonsmokers and smokers will exhibit dif­
ferent reactions to graphic warnings. Compared to smokers, 
nonsmokers may find graphic labels more worrisome and dis­
couraging [26, 37], and they may be more likely to respond to 
them with enhanced risk perceptions [26] and more frequent 
thoughts about not smoking [38]. Yet, at least one study found 
no differences in affective reactions (i.e., feeling negative to­
ward smoking) between nonsmokers and smokers in their 
responses to graphic warnings [39]. To date, however, the 
extent to which smokers and nonsmokers differ in their per­
ceptions of new knowledge and understanding gained from 
graphic warnings has not been addressed.

We selected graphic labels portraying bodily consequences 
of smoking (e.g., a tumor or blackened lung) based on research 
demonstrating that they are particularly evocative of emotions 
such as worry and disgust [4, 26, 40, 41]. Given that the U.S. 
court decision was in part based on a determination that ciga­
rette graphic warnings were designed to emotionally manipu­
late individuals without evidence that they are informative, we 
chose to select labels portraying bodily consequences as they 
can provide a strong test of the degree to which individuals may 
learn or understand from such labels. The specific conse­
quences conveyed in the warnings were selected to include a 
combination of labels that are likely more familiar (e.g., lung 
cancer, addiction) and less well-known (e.g., eye disease, im­
potence) given evidence that less familiar consequences may be 
more impactful in enhancing beliefs about risks, worry, and 
motivations to not smoke [4, 15, 42]. Our primary questions 
were twofold: (1) Do graphic labels provide better understand­
ing of consequences and greater perceived new information 
than do text-only labels for a university sample? If so, do these 
findings replicate in a more diverse young adult sample? (2) Do 
greater perceptions of perceived new knowledge indirectly pre­
dict discouragement from smoking through their impact on 
worry about the consequences of smoking? This latter question 
was tested in a multilevel mediation framework.

We hypothesized that, in both samples, smokers and non­
smokers would rate graphic warnings as providing better un­
derstanding of the risks presented in the messages and as con­
veying more knowledge. We also explored potential differences 
in perceptions of labels between smokers and nonsmokers. 

Based on previous findings that nonsmokers tend to have stron­
ger cognitive and affective reactions to cigarette warnings, we 
predicted that nonsmokers would express greater worry, dis­
couragement, and perceptions of new knowledge relative to 
smokers. Additionally, we hypothesized that more perceived 
new knowledge would predict greater worry about the conse­
quences of smoking and worry in turn would predict greater 
discouragement from smoking (i.e., motivation). That is, we 
predicted that more new knowledge perceived from the labels 
would indirectly predict discouragement to smoke through its 
impact on worry. Finally, in a post hoc analysis, we explored 
the extent to which external ratings of consistency within the 
warnings were associated with perceptions of new knowledge.

Method

Data were obtained from two online surveys of 18–25-year- 
old adults. Participants in Study 1 completed the survey for 
course credit in their undergraduate psychology courses. Re­
spondents provided judgments for 36 (18 graphic + text; 18 
text-only) cigarette warning labels. Participants in Study 2 
were a more diverse sample of U.S. young adults recruited 
through a national website survey service (Amazon Mechan­
ical Turk; MTurk) and received $3 payment for completion of 
the survey. Respondents represented 48 out of 50 U.S. states. 
In order to shorten the length of the survey to ensure complete 
data, the number of labels for Study 2 was reduced from 36 to 
24 (12 graphic + text; 12 text-only). The study protocol was 
considered by the Washington State University Internal Re­
view Board and designated as exempt due to the low risk 
associated with participation.

Procedure

In Study 1, 18 graphic labels portraying a bodily consequence 
of smoking were selected from the WHO FCTC Warnings 
Database website (http://www.who.int/tobacco/ 
healthwarningsdatabase/en/). For each graphic label, we 
developed a text-only version presenting the text information 
and colors that best matched the background and text of each 
label (e.g., white text on a red background, yellow text on a 
black background). Thus, each individual viewed 36 labels: 
18 graphic + text labels and 18 corresponding text-only labels. 
The number of labels presented in Study 2 was reduced to 12 
graphic + text and 12 text-only labels. Labels emphasized neg­
ative consequences associated with lung cancer (Study 1 n=2; 
Study 2 n=1); addiction (Study 1 n=3; Study 2 n=3); heart 
disease/stroke (Study 1 n=3; Study 2 n=1); impotence (Study 
1 n=2;Study2n=1); eye disease (Study 1 n=2; Study 2 n=1) 
; neck, throat, and mouth cancers (Study 1 n=4;Study2n=3); 
and vascular disease (Study 1 n=2; Study 2 n=2). These la­
bels are presented in the electronic supplemental materials.
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After providing informed consent, participants responded 
to measures of smoking behavior and background informa­
tion, and then viewed all labels in a random order. They rated 
each label on perceived understandability, perceived new 
knowledge gained, the extent to which the label evoked worry, 
and perceived discouragement from smoking.

Measures

Smoking Behavior and Perceptions Smoking Status. Partici­
pants indicated how often they smoke now. Options were 
never, I am not a smoker; less than once a month; at least once 
a month; or at least once a day. Anyone who responded less 
than once a month or more was considered a smoker. Partic­
ipants also indicated if they had smoked 100 cigarettes or 
more in their lifetime (yes or no). Anyone who responded I 
am not a smoker but indicated smoking 100 or more cigarettes 
was considered a former smoker.

Label Evaluations All evaluation items were answered using 
7-point scales ranging from 1=not at all to 7 = very 
much/extremely. Better personal understanding was measured 
with “How much does this label give you a better understand­
ing of the consequences of smoking?” Learning something 
new was measured with “Did you learn something new from 
this label that you did not know before?” For the test of me­
diation, these two items were averaged across all labels similar 
between the two studies to create a single score representing 
perceived new knowledge of the consequences of smoking 
gained from each label (Study 1 average α = 0.52, Study 2 
average α =0.37).1 Worry was assessed with one item: “How 
much does this label make you feel worried?” Finally, discour­
agement from smoking was assessed with one item: “How 
much does this label discourage you from wanting to smoke 
cigarettes?” Although they can be less reliable, given the num­
ber of warnings evaluated, we chose to use single-item mea­
sures to reduce participant burden and increase the response 
rate. Single-item measures are commonly used in research on 
evaluations of graphic warning labels (e.g., 14, 26, 27).

1 Due to the relatively low alphas, we computed separate mediation anal­
yses for personal understanding and perceived new knowledge. Each 
model yielded identical patterns of findings (tests of the direct and indirect 
effects were significant at p <.001 in both models), thus we only report the 
mediation analyses for the combined-item measure.

Consistency Ratings In a post hoc assessment, we evaluated 
the extent to which the consistency between the text and im­
age presented in the graphic + text warnings was associated 
with the combined perceived new knowledge ratings. An in­
dependent sample of researchers blind to the purpose of the 
study (N= 15) rated each graphic + text label for the degree of 
consistency between the image and the text presented. On a 7- 
point scale (1 = extremely disagree to 7 = extremely agree), 

these individuals rated the extent to which the image clearly 
conveyed the meaning of the text warning, the text warning 
was consistent with the image, how easy it was to understand 
how the image fit with the text warning, how difficult it was to 
understand what the image was meant to convey, and how 
confusing was the image. Intra-class correlations indicated 
inter-rater reliability was acceptable (ICCs 0.83–0.89 across 
ratings). These five ratings were averaged to create a single 
consistency score for each label (average α across all labels = 
0.86).

Analysis

Paired-samples t tests compared the mean differences on the 
outcomes of interest between graphic + text and text-only la­
bels. Although analyses were based on a priori hypothesized 
relationships, due to the number of tests run, we set an alpha 
level of p≤0.001 for these tests. For comparisons by smoking 
status, average scores were created across graphic + text labels 
and text-only labels for better personal understanding, learn­
ing something new, worry, and discouragement. Mean differ­
ences on these four outcomes were tested using 2 (label 
type) × 2 (smoker versus nonsmoker status) mixed ANOVAs.

Mediation analysis was conducted using a random coeffi­
cient regression (RCR) in a multilevel modeling framework 
utilizing maximum likelihood estimation [43]. We utilized the 
procedure outlined by Bauer and colleagues [44] using SAS 
version 9.3 to test the indirect effect in multilevel mediation. 
This procedure estimates a 95 % biased-corrected confidence 
interval (CI) around the indirect effect using a bootstrapping 
procedure. Ratings of perceived new knowledge, worry, and 
discouragement were specified as random factors (allowed to 
vary across labels within participants). Prior to entry into the 
model, variables were first checked for normality.

The consistency scores for each label were correlated with 
the average ratings of perceived new knowledge for each 
label.

Results

Sample Characteristics

Characteristics of each study sample can be seen in Table 1.In 
Study 1 (N=232), participants were majority female and 
White/Caucasian. They were on average 19.4 years of age 
and the majority was nonsmokers. In Study 2 (N =412), par­
ticipants were majority male and White/Caucasian. They were 
on average 22.0 years of age and approximately half of the 
sample was nonsmokers. Four participants (1.7 %) in Study 1 
and 13 participants (3.2 %) in Study 2 were designated as 
former smokers. Analysis excluding former smokers yielded 
equivalent patterns of findings as when they were included.
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Table 1 Study sample characteristics

Study 1 
(N=232)

Study 2 
(N=412)

Combined 
(N=644)

Age (mean, SD) 19.4 (1.3) 22.0 (2.1) 21.1 (2.3)
Gender (% female) 87.0 35.2 53.8
Ethnicity (% White/Caucasian) 72.8 70.4 71.3
Education (% at least some college) 100 85.9 91.0
Smoker (%) 19.0 48.8 38.0
Smoked 100 cigarettes (%) 7.8 39.3 28.0

Given the small number of former smokers and the equiva­
lence in the patterns of findings, we retained them as non­
smokers in the analyses. Comparison of the study samples 
revealed that Study 1 participants were significantly less likely 
to be smokers [χ2(1;N=644)=56.00, p<0.001, phi (φ) = 0.30] 
and more likely to be female [χ2(1;N=643)= 159.91, 
p<0.001, φ= 0.50] compared to the more diverse Study 2 

sample. Although participants were selected based on an age 
criteria of 18–25, the Study 2 sample was also older, t(642) = 
16.75, p<0.001, d=1.47.

Label Perceptions

The means, standard deviations, and effect sizes (Cohen’s d) 
for mean comparisons of graphic+text and text-only labels for 
better personal understanding, learning something new, worry, 
and discouragement are presented in Tables 2 and 3 (for Stud­
ies 1 and 2, respectively). For the following mean compari­
sons, all ps ≤0.001 unless otherwise indicated.

Study 1 Label Perceptions With the exception of the limp 
cigarette label (all comparison ps = 0.06–1.0; ds = 0.00–0.12), 
participants in Study 1 rated the graphic + text version of each 
label as providing significantly better personal understanding 
than the corresponding text-only label (ds = 0.20–1.05).

Table 2 Means (SD) for label evaluations in Study 1

Label Better personal 
understanding

Learning something 
new

Worry Discouragement

Graphic Text d Graphic Text d Graphic Text d Graphic Text d

Lung cancer
Healthy/diseased lung
Respirator

5.3 (1.7)
4.8 (1.8)

4.2 (1.82)
4.2 (1.72)

0.62
0.35

2.9 (1.9)
2.8 (1.8)

2.4 (1.7)
2.3 (1.6)

0.26 4.8 (2.0) 3.8 (1.9) 0.51 5.5 (1.8)
5.2 (1.8)

4.5 (2.0)
4.7 (2.0)

0.56
0.300.27 4.5 (1.9) 4.0 (1.9) 0.29

Addiction
Hole in throat 4.8 (1.8) 2.9 (1.90) 1.05 2.6 (1.8) 1.7 (1.3) 0.62 4.6 (2.0) 2.8 (1.9) 0.93 5.2 (1.9) 3.5 (2.1) 0.81
IV 3.7 (1.9) 3.3 (1.95) 0.20 2.1 (1.5) 1.8 (1.5) 0.19 3.5 (1.9) 3.1 (2.0) 0.23 4.1 (2.1) 3.8 (2.1) 0.16

Cigarette between fingers 3.5 (1.9) 2.9 (1.98) 0.32 2.2 (1.6) 1.7 (1.4) 0.35 3.6 (1.9) 2.7 (1.8) 0.49 4.1 (2.0) 3.6 (2.1) 0.27
Heart disease/stroke

Oxygen mask 4.9 (1.6) 4.0 (1.75) 0.52 3.2 (1.8) 2.5 (1.6) 0.41 4.6 (1.8) 3.8 (1.8) 0.48 5.2 (1.7) 4.3 (2.0) 0.45
Surgery 5.0 (1.7) 3.9 (1.78) 0.60 3.3 (1.8) 2.5 (1.7) 0.43 4.8 (1.9) 3.7 (1.8) 0.59 5.4 (1.8) 4.3 (2.1) 0.59
Brain 5.0 (1.6) 4.4 (1.68) 0.38 3.8 (1.8) 3.3 (1.8) 0.27 4.8 (1.8) 3.9 (1.8) 0.50 5.3 (1.7) 4.6 (1.9) 0.35

Impotence
Limp cigarette in hand 4.1 (1.7) 3.3 (1.71) 0.46 3.7 (1.7) 3.0 (1.8) 0.44 3.4 (1.8) 3.1 (1.9) 0.18 4.1 (2.1) 3.7 (2.0) 0.22
Limp cigarette 4.7 (1.7) 4.7 (1.74) 0.02 4.3 (1.9) 4.3 (1.9) 0.00 3.6 (1.9) 3.9 (1.9) 0.12 4.4 (2.1) 4.2 (2.1) 0.06

Eye disease/blindness
Full eye 4.5 (1.7) 3.8 (1.85) 0.34 4.1 (1.7) 3.5 (2.0) 0.32 4.5 (1.9) 3.6 (1.9) 0.48 5.0 (1.9) 4.4 (2.1) 0.29
Swollen eye 6.0 (1.5) 4.7 (1.70) 0.83 5.3 (1.9) 4.2 (1.8) 0.56 5.8 (1.9) 4.2 (1.8) 0.85 6.1 (1.5) 4.8 (1.9) 0.81

Neck/throat/mouth cancers
Cancerous lesion on lip 5.2 (1.6) 3.6 (1.86) 0.94 2.8 (1.9) 1.9 (1.6) 0.51 5.0 (1.9) 3.7 (1.9) 0.69 5.6 (1.7) 4.4 (2.1) 0.66
Mouth cancer 5.4 (1.7) 4.0 (1.82) 0.81 3.2 (1.9) 2.4 (1.7) 0.43 5.1 (1.9) 3.8 (2.0) 0.64 5.7 (1.7) 4.5 (2.0) 0.69
Neck cancer hole 6.0 (1.6) 3.9 (1.74) 1.29 4.3 (2.2) 3.1 (1.9) 0.58 5.8 (1.9) 3.5 (1.8) 1.23 6.3 (1.5) 4.4 (2.1) 1.05
Neck cancer growth 5.6 (1.7) 3.7 (1.85) 1.07 4.3 (2.1) 2.5 (1.7) 0.97 5.6 (1.8) 3.7 (2.0) 1.00 6.1 (1.6) 4.3 (2.1) 0.96

Vascular disease
Gangrene foot 5.4 (1.6) 3.8 (1.80) 0.90 4.9 (1.8) 3.8 (1.8) 0.63 5.1 (2.0) 3.6 (1.7) 0.80 5.6 (1.7) 4.1 (2.0) 0.85
Amputation 5.4 (1.6) 4.5 (1.61) 0.60 4.6 (1.8) 3.9 (1.8) 0.36 5.0 (2.0) 4.1 (2.0) 0.47 5.5 (1.8) 4.7 (2.0) 0.42

All bolded mean values represent significant mean differences between the graphic + text and text-only label for each measure at p ≤0.001. Italicized 
numbers are significant at p ≤0.008. d denotes Cohen’s d
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Table 3 Means (SD) for label evaluations in Study 2

Lung cancer

Label Better personal 
understanding

Learning something 
new

Worry Discouragement

Graphic Text d Graphic Text d Graphic Text d Graphic Text d

All graphic + text by text-only comparisons were significant atp <0.001. d denotes Cohen’s d

Healthy/diseased lung 5.3 (1.7) 4.1 (1.8) 0.69 2.2 (1.7) 1.7 (1.3) 0.29 4.7 (1.9) 3.5 (1.8) 0.65 5.4 (1.8) 4.1 (1.9) 0.66
Addiction

Hole in throat 5.1 (1.8) 3.3 (2.1) 1.01 2.0 (1.6) 1.4 (1.0) 0.54 4.6 (1.9) 2.6 (1.7) 1.08 5.1 (1.8) 3.1 (2.0) 1.06
IV 3.7 (1.9) 3.3 (1.9) 0.22 1.6 (1.2) 1.4 (0.9) 0.20 3.1 (1.8) 2.7 (1.8) 0.22 3.6 (2.0) 3.3 (2.0) 0.19
Cigarette between fingers 3.6 (1.9) 3.1 (1.9) 0.28 1.6 (1.3) 1.3 (1.0) 0.26 3.1 (1.8) 2.6 (1.7) 0.24 3.6 (2.0) 3.1 (2.0) 0.26

Heart disease/stroke
Surgery 5.1 (1.7) 3.9 (1.9) 0.64 2.8 (1.8) 1.9 (1.4) 0.56 4.6 (1.9) 3.5 (1.9) 0.60 5.4 (1.8) 4.0 (1.9) 0.66

Impotence
Limp cigarette in hand 5.1 (1.5) 4.3 (1.7) 0.46 4.5 (1.9) 4.0 (2.0) 0.26 3.7 (1.9) 3.3 (1.8) 0.21 4.1 (2.1) 3.9 (2.1) 0.22

Eye disease/blindness
Swollen eye 6.0 (1.3) 5.1 (1.5) 0.62 5.6 (1.7) 4.8 (1.8) 0.47 5.5 (1.8) 4.2 (1.8) 0.77 6.1 (1.5) 4.6 (1.9) 0.78

Neck/throat/mouth cancers
Cancerous lesion on lip 5.3 (1.6) 3.7 (1.9) 0.89 2.4 (1.7) 1.4 (1.0) 0.74 4.7 (1.9) 3.4 (1.9) 0.71 5.6 (1.7) 4.0 (2.0) 0.79
Neck cancer hole 6.1 (1.4) 4.2 (1.7) 1.25 3.6 (2.1) 2.8 (1.8) 0.38 5.8 (1.8) 3.6 (1.8) 1.25 6.3 (1.5) 4.1 (1.9) 1.28
Neck cancer growth 5.8 (1.5) 3.8 (1.9) 1.11 3.6 (2.1) 1.9 (1.4) 1.00 5.6 (1.8) 3.5 (2.0) 1.12 6.1 (1.6) 3.9 (2.1) 1.16

Vascular disease
Gangrene foot 5.7 (1.4) 4.0 (1.8) 1.03 5.0 (1.8) 3.8 (1.9) 0.66 5.2 (1.8) 3.5 (1.8) 0.94 5.6 (1.7) 3.8 (1.9) 1.00
Amputation 5.7 (1.3) 4.7 (1.6) 0.73 4.5 (2.0) 4.0 (1.9) 0.23 4.9 (1.8) 3.8 (1.9) 0.60 5.5 (1.8) 4.4 (2.0) 0.64

Participants reported learning something new more so from 
graphic + text labels compared to the text-only labels with the 
exception of the IV label (p =0.002, ds = 0.19–0.62). Graphic + 
text labels were rated as provoking more worry about the 
consequences of smoking with the exception of the limp cig­
arette in hand label (p =0.007, d = 0.18) compared to text-only 
versions (ds = 0.23–0.93). Finally, graphic + text labels were 
perceived to be more discouraging towards smoking than 
the text-only labels (ds = 0.22–0.81) with the exception of the 
IVlabel(p=0.008,d=0.16).

The 2 (label type) × 2 (smoker versus nonsmoker status) 
mixed ANOVAs on averaged ratings revealed that although 
no comparisons reached the p ≤0.001 criteria, nonsmokers 
perceived the warnings as generally being more discouraging 
(M = 4.9, SD = 0.7) than did smokers (M = 4.2, SD = 2.8), F(1, 
225) = 8.24, p =0.005, ηp2= 0.035. Smokers and nonsmokers 
did not differ on any other average ratings (ps = 0.23–0.96; 
ηp2 = 0.000–0.006). There were also no significant label 
type × smoking status interactions (ps = 0.07–0.21; ηp2= 
0.007–0.014).

Study 2 Label perceptions Across all labels, participants in 
Study 2 rated the graphic + text labels as providing significant­
ly better personal understanding (ds= 0.22–1.25), learning 
something new (ds = 0.20–1.00), as arousing more worry 

about the consequences of smoking (ds = 0.21–1.25), and as 
providing more discouragement to smoke (ds = 0.19–1.28) 
than the corresponding text-only label. The 2×2 mixed 
ANOVAs on averaged ratings revealed that nonsmokers per­
ceived the warnings as being more discouraging (M =5.1, 
SD=1.3) than did smokers (M=4.0, SD=1.3), F(1, 406)= 
74.29, p < 0.001, ηp2= 0.155. Smokers and nonsmokers did 
not significantly differ on any other averaged ratings (ps= 
0.10–0.47; ηp2 =0.001–0.007), nor were there any significant 
label type × smoking status interactions (ps = 0.57–0.67; ηp2= 
0.000–0.004).

Across all assessments for each label topic, the largest and 
weakest effect sizes (d) were consistent across Study 1 and 2. 
For the 12 labels used in both Studies 1 and 2, the largest 
overall graphic + text by text-only effect sizes were found for 
Neck Cancer Hole (Study 1 avg d=1.04, Study 2 avg d=1.04) 
and Neck Cancer Growth (Study 1 avg d= 1.00, Study 2 avg 
d= 1.10) labels. Additionally, both samples reported the least 
differences in overall perceptions for the IV label (Study 1 avg 
d=0.20, Study 2 avg d =0.21).

Mediation Model

Mediational analyses were conducted to test the proposed 
model that more perceived new knowledge of the label 
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accounts for greater worry about the consequences portrayed 
in the label and worry then influences discouragement from 
smoking (i.e., lesser motivation to smoke). Unstandardized 
effect estimates can be seen in Fig. 1a. There was a significant 
total effect of perceived new knowledge on discouragement 
(est=0.58; SE=0.014). Moreover, the findings indicate that 
the more new knowledge one perceives from smoking labels, 
the more worry experienced (est = 0.63; SE = 0.013). In turn, 
the more worry experienced is associated with greater discour­
agement to smoke, controlling for perceived new knowledge 
(est = 0.65; SE = 0.014). The indirect effect of perceived new 
knowledge through worry on discouragement was significant 
(est=0.58; SE=0.015; 95 % CI=0.55 to 0.61). There 
remained a significant direct effect of better understanding 
on discouragement (est = 0.16; SE = 0.010) suggesting that un­
derstanding has a unique effect on discouragement over and 
above any influence of worry.

The same model was conducted separately for smokers and 
nonsmokers. Although the estimates within the model varied

Fig. 1 a Mediation model for the 
full sample. b Mediation model 
with smokers only. c Mediation 
model with nonsmokers only 

slightly, the interpretation of outcomes did not change for 
either group (see Fig. 1b and c for smokers and nonsmokers, 
respectively). Additional models were tested with graphic 
warnings alone and text warnings alone. The same patterns 
of findings were detected for both sets of warnings indicating 
a significant influence of perceived new knowledge on dis­
couragement both directly and indirectly through worry.

Consistency Rating Associations

Table 4 presents the graphic + text labels in order of the con­
sistency rating with the graphic + text perceived new knowl­
edge scores by Study. Graphic + text labels that were rated as 
having greater consistency between the text and the image 
tended to be rated as providing more perceived new knowl­
edge (Study 1—r=0.51, p=0.03; Study 2—r= 0.61; p =0.04). 
Although the effect sizes are medium to large, due to the 
limited number of labels with which to test these relationships,

a
.58 (.014)

Note. Coefficients are unstandardized coefficients and standard error is in parentheses. All 
paths are significant at p<.001. The upper coefficient represents the path before controlling 
for worry and the lower coefficient represents the path after controlling for worry. Indirect 
effect estimate = .58 (SE= .015), 95% CI: .55 to .61.

.62 (.022)
b

Note. Coefficients are unstandardized coefficients and standard error is in parentheses. All 
paths are significant at p<.001. The upper coefficient represents the path before controlling 
for worry and the lower coefficient represents the path after controlling for worry. Indirect 
effect estimate = .62 (SE= .023), 95% CI: .57 to .66.

c

Note. Coefficients are unstandardized coefficients and standard error is in parentheses. All 
paths are significant at p<.001. The upper coefficient represents the path before controlling 
for worry and the lower coefficient represents the path after controlling for worry. Indirect 
effect estimate = .56 (SE = .020), 95% CI: .52 to .60.
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Table 4 Consistency and perceived new knowledge means for each graphic + text label [M (SD)] by Study

Label Consistency Study 1 Study 2
Perceived new knowledge Perceived new knowledge

Neck cancer hole 6.7 (0.4) 5.1 (1.5) 4.9 (1.4)
Amputation
Mouth cancer

6.5 (0.6) 5.0 (1.5) 5.1 (1.3)
6.5 (0.6) 4.4 (1.5) –

Healthy/diseased lung 
Limp cigarette in hand 
Swollen eye
Surgery
Limp cigarette
Hole in throat

6.4 (0.6) 4.1 (1.4) 3.8 (1.3)
6.0 (0.8) 3.9 (1.4) 4.8 (1.4)
5.9 (1.2) 5.6 (1.5) 5.8 (1.2)
5.8 (1.1) 4.2 (1.5) 3.9 (1.4)
5.7 (1.4) 4.6 (1.6) –
5.4 (1.4) 3.8 (1.4) 3.6 (1.3)

Gangrene foot
Brain
Neck cancer growth
Respirator
Cancerous lesion on lip
Oxygen mask
Cigarette between fingers
IV

5.5 (1.7) 5.1 (1.5) 5.3 (1.4)
5.2 (1.4) 4.4 (1.4) –
4.5 (2.0) 4.9 (1.6) 4.7 (1.4)
4.5 (1.4) 3.8 (1.4) –
4.4 (1.7) 4.0 (1.4) 3.8 (1.3)
4.3 (1.8) 4.1 (1.4) –
4.1 (1.6) 2.9 (1.5) 2.6 (1.3)
4.1 (1.9) 2.9 (1.4) 2.6 (1.2)

Full eye 3.9 (1.8) 4.3 (1.5) –

these effects did not reach the more stringent significance level 
set for the current investigation (p ≤ 0.001).

Discussion

This was an investigation into young adult perceptions of 
graphic + text and text-only cigarette warning labels. Consis­
tent with our hypothesis and previous work [26, 37], graphic + 
text labels were generally rated as more worrisome and dis­
couraging towards smoking, and were perceived as providing 
better understanding of the message and as providing new 
information more so than the text-only labels. Consistent with 
previous work [26], nonsmokers were generally more discour­
aged by the warning messages than smokers; however, this 
difference did not occur for ratings of worry, understanding, or 
perceptions of new knowledge. Perceptions of graphic warn­
ings were stronger than perceptions of text-only warnings re­
gardless of smoking status. This is a critical issue for policy as 
it suggests that both smokers and nonsmokers are equally 
likely to learn information from these graphic warnings.

We also tested a preliminary framework whereby greater 
perceived new knowledge predicted discouragement of 
smoking through greater worry about the consequences of 
smoking. Perceived new knowledge obtained from graphic 
or text cigarette labels may drive the emotional experience 
of the label. Additionally, there remained a significant direct 
effect of perceived new knowledge on discouragement from 
smoking suggesting that greater perceived new knowledge 

gained from warning content may influence motivation to quit 
independently of its impact on worry. This outcome highlights 
the need to focus not only on the emotional and motivational 
responses of warning labels but also on the degree to which 
people understand and learn from the content. These findings 
converge with prior work suggesting that cognitive and affec­
tive responses to warnings about less well-known conse­
quences of smoking (e.g., gangrene, impotence) are stronger 
relative to those focusing on more well-known consequences 
(e.g., cancer, heart disease) [15, 42]. The model outcomes 
were consistent for both smokers and nonsmokers, suggesting 
that focusing on better understanding of the message content 
could be beneficial for both smokers and nonsmokers alike.

The findings from the mediational model are important giv­
en the emphasis on the need to utilize graphic labels as an 
education tool in the recent court decision regarding graphic 
labels in the U.S. [9]. The extant literature generally finds that 
health messages that provoke more worry about the conse­
quences of the behavior are more motivating than are less 
worry-provoking messages [24]. Although these data cannot 
determine a causal link, the pattern of outcomes suggests that 
the more understandable and informative the labels, the greater 
the potential for eliciting worry and, ultimately, discouragement 
from smoking. By focusing on developing labels that enhance 
understanding and provide new information of smoking conse­
quences, smoking labels may influence worry and, subsequent­
ly, prevention and discouragement of smoking.

The pattern of perceptions of graphic + text and text-only 
labels from a University sample was replicated with a more 
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diverse U.S. adult population. The characteristics of the two 
samples varied substantially and yet both samples generally 
rated graphic + text labels as providing more new knowledge, 
being more worrisome, and more discouraging of smoking. 
The similarity across samples is consistent with extant litera­
ture on warning labels which finds similar patterns of out­
comes across ethnic groups, education, and age [25, 27, 41].

Additionally, correlations of ratings of perceived new 
knowledge with independent ratings of consistency between 
the text and image in the graphic labels suggest that graphic + 
text labels with more consistency may be easier to understand 
and enable an individual to perceive more new information. 
This approach of measuring perceptions of knowledge and 
understanding is different than how knowledge gained from 
warnings has been assessed previously [4]. Whereas previous 
research has measured absolute levels of knowledge without 
controlling for prior knowledge levels or focused on recall of 
the warning labels themselves, the current study provides evi­
dence of perceptions of increments in knowledge and under­
standing resulting from viewing the label. This study thus pro­
vides new and converging evidence that graphic labels may 
enhance knowledge of the topics of the warnings. Although 
these outcomes are correlational and cannot imply a causational 
relationship, they do provide evidence that when developing 
graphic labels to enhance understanding or perceived new 
knowledge, it is important to consider the degree of consistency 
between the graphic and text within the label. Recent work on 
warning labels found that adding elaborated text explaining the 
graphic image (compared to a standard graphic+text warning) 
enhanced perceptions of the consequences of smoking through 
enhanced believability of the message [45]. Previous work also 
suggests that the portrayal of diseased body parts is particularly 
motivating [25, 26]. However, in the current investigation, not 
all images of diseased body parts were rated highly as provid­
ing new information. To enhance understanding and knowl­
edge of the content of the warning, it may be necessary to 
ensure that the text information clearly conveys consistent in­
formation about the image of the diseased body part. Care 
should be taken when selecting an image to accompany specif­
ic text information when attempting to enhance understanding 
of the graphic + text labels.

There were several limitations that should be considered. 
First, the samples were University students and MTurk partic­
ipants who self-selected to participate. MTurk participants are 
generally more diverse than a typical college sample and pro­
vide data that are as reliable as data obtained through more 
traditional methods [46]. Given the large proportion of indi­
viduals who identified as White in both samples, replication 
needs to be done to determine the extent to which these find­
ings can extend to individuals of other ethnic and racial back­
grounds. The measurement of perceived new knowledge in­
cluded perceptions of gaining new knowledge and does not 
measure other aspects of learning, such as increments in 

accurate knowledge from pre- to post-exposure to a warning 
(e.g., using quizzes) or memory of information over time (e.g., 
using recall tests). Continued research is needed to test how 
graphic warnings influence these other facets of learning. Fur­
ther, given the within-subjects nature of the study, we cannot 
control the extent that previous exposure to a text (or graphic) 
warning influenced subsequent evaluations of the same label. 
Additionally, this was a cross-sectional investigation and 
causal conclusions cannot be drawn. Other orderings of the 
variables in the mediational model are possible (e.g., greater 
worry could enhance willingness to process and understand 
information). Experimental evidence is needed to establish a 
causal link between knowledge gained and the emotional and 
motivational responses to such labels. We also constrained the 
probability “significance” level due the number of comparison 
tests to reduce risk of Type I error. The pattern of findings was 
highly consistent across graphic + text and text-only label rat­
ings and the effects sizes were generally medium to large, 
providing confidence in our interpretations. Finally, this study 
relied on individuals’ perceptions of the labels. We did not 
measure individuals’ intentions to change their behaviors or 
evaluate objective behavior. There is evidence that worry 
about smoking consequences predicts both motivation to quit 
[17] and quit attempts [16]. An important component of eval­
uating the effectiveness of graphic warning labels moving 
forward will be a stronger focus on behavioral change.

The current investigation was a preliminary look at the role 
understanding of cigarette warning labels may play in affective 
response to those labels and discouragement from smoking. 
The findings suggest that graphic labels may be a tool for pro­
viding information to smokers and nonsmokers about the risks 
of smoking. Messages that enhance perceived knowledge and 
understanding may directly influence discouragement from 
smoking and also through worry about the consequences pre­
sented in the message. Considerable replication and extension 
of these findings using experimental methods is needed.
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