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Abstract

Introduction: Warning labels for cigarettes proposed by Food and Drug Administration (FDA) were
rejected by the courts partly because they were thought to be emotionally evocative but have no
educational value. To address this issue, we compared three types of smoking warnings: (1) FDA-
proposed warnings with pictures illustrating the smoking hazards; (2) warnings with the same
text information paired with equally aversive but smoking-irrelevant images; and (3) text-only
warnings.

Methods: Smokers recruited through Amazon’s Mechanical Turk were randomly assigned to one
of the three conditions. They reported how many cigarettes they smoked per day (CPD) during the
past week and then viewed eight different warnings. After viewing each warning, they rated its
believability and perceived ability to motivate quitting. One week later, 62.3% of participants again
reported CPD during the past week, rated how the warnings they viewed the week before changed
their feeling about smoking, rated their intention to quit in the next 30 days, and recalled as much
as they could about each of the warnings they viewed.

Results: Compared to the irrelevant image and text-only warnings, FDA warnings were seen as
more believable and able to motivate quitting and at the follow-up, produced lower CPD, worse
feeling about smoking, and more memory for warning information, controlling for age and base-
line CPD.

Conclusions: Emotionally evocative warning images are not effective in communicating the risks
of smoking, unless they pertain to smoking-related hazards. In future versions of warning labels,
pictorial contents should be pretested for the ability to enhance the health-hazard message.
Implications: Our study shows that contrary to court opinions, FDA-proposed pictorial warnings
for cigarettes are more effective in communicating smoking-related hazards than warnings that
merely contain emotionally aversive but smoking-irrelevant images. The suggestion that FDA's
proposed warnings employed emotionally arousing pictures with no information value was not
supported. Pictures that illustrate the risk carry information that enhances the persuasiveness of
the warning.The congruence between pictures and text should be a criterion for selecting warning
images in the future.

© The Author 2016. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco. All rights reserved. 1
For permissions, please e-mail: journals.permissions@oup.com.
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Introduction

In 2011, the US Food and Drug Administration (FDA) proposed
a set of nine warning labels for cigarette packs sold in the United
States, each containing a text message paired with a picture depict-
ing the specific health hazard of smoking (eg, diseased lungs, a
cancerous mouth). This action was taken under the authority of
the Family Smoking Prevention Act of 2009, which mandated the
use of nine health-warning statements to be placed on the front
and back of cigarette packs. The Act’s authority to impose picto-
rial warnings was upheld in a ruling by the US Court of Appeals
for the Sixth Circuit.!* However, separate court rulings by the US
Court of Appeals for the District of Columbia found that the spe-
cific images proposed by FDA were likely a violation of free speech
rights because they required the industry to place what the court
considered to be emotionally evocative images without any educa-
tional value. In their opinion, the court claimed that “the images do
not convey any warning information at all...[and] are unabashed
attempts to evoke emotion (and perhaps embarrassment) and
browbeat consumers into quitting.”?

Since the release of those court opinions, research has con-
firmed that the images proposed by FDA are not only more emo-
tionally evocative but that they also serve the important function of
making the warnings more memorable and likely to communicate
the risks of smoking.*” Emotional information more readily grabs
attention and is better remembered than neutral information.®-10
Nevertheless, the argument that such images are merely attempts
to make the product appear aversive suggests that any unpleasant
image placed on a cigarette pack will have this function. We chal-
lenge this interpretation by testing the alternative hypothesis that
the images used as warnings must reinforce and truly illustrate the
risks of the product. We predict that merely placing an unpleasant
image on the product will not serve the purpose of the warning as
the courts suggested.

We based this hypothesis on research showing that exposure to
task-relevant emotions improves performance on many tasks,!’!?
whereas task-irrelevant emotions are potent distracters that eas-
ily interfere with goal-relevant activities.!> A classic example is the
emotional Stroop task, in which naming the color of emotion-laden
words and pictures is significantly slower than naming the color of
neutral stimuli.’*"® Such interference is thought to be partly medi-
ated by the irrelevant thoughts elicited by emotional stimuli.'® In
addition, regulating interfering emotions is effortful and consumes
cognitive resources.!”!* Thus, one would expect that the emotions
elicited by irrelevant images will interfere with the processing of the
text and make it less memorable

Taken together, previous findings highlight the potentially det-
rimental effects of emotional but irrelevant pictures in warnings
for cigarettes. Specifically, we predicted that emotionally arousing
images will decrease the effectiveness of smoking-cessation warnings
if the images themselves are not relevant to the text in the warning.
Furthermore, when emotionally evocative images are illustrative of
the text, we expected that they will reinforce the warning messages
and make them more memorable than text alone.

In order to test these hypotheses, we compared the effective-
ness of three types of smoking warnings that contained identical
text information about smoking-related hazards. The first was the
warnings proposed by FDA that paired text information with emo-
tionally evocative images that pertained to smoking-related haz-
ards (FDA). The second paired text information with images that
were equally emotionally upsetting as those in the FDA warnings,

but were irrelevant to smoking (Irrelevant). The third type of warn-
ings contained only text information with no image (Text-only).
We predicted that the FDA warnings, in which the content of the
emotionally arousing images was congruent with the text, would be
the most effective in communicating the risks of smoking, including
both the immediate response to the warnings as well as the memo-
rability of the warning information, measured approximately 7 days
after exposure to the warnings. We also explored whether the FDA
warnings would increase the intention to quit smoking and reduce
smoking during the intervening week, potentially mediated by differ-
ences in warning impact as assessed by message persuasiveness and
negative feelings about smoking. In contrast, we predicted that the
irrelevant warnings would be the least effective due to the interfer-
ence caused by the arousing but smoking-irrelevant images.

Methods

Participants

Five hundred twenty-four smokers aged 18 and older who reported
smoking at least 100 cigarettes in their lifetimes and had smoked a
cigarette in the last 30 days participated in an online survey at Time
1 recruited via Amazon Mechanical Turk (MTurk). This recruitment
vehicle has been found to yield survey responses that are comparable
to other online survey methods! and enabled tests of our hypoth-
esis given random assignment to conditions. We excluded 10 par-
ticipants who had incomplete responses, resulting in a total of 514
participants (214 female, mean age = 33.61 years). We randomly
assigned smokers to one of three conditions: FDA, Irrelevant, and
Text-only (N = 176,172, and 176, respectively). All three conditions
used the eight text warnings that presented negatively-valenced risks
of smoking. The Irrelevant warnings consisted of warnings with the
same text information as contained in the FDA warnings, but paired
with pictures selected to match the FDA images in valence and
arousal as described below. The Text-only warnings only contained
text information about smoking-related hazards.

We invited all participants to complete a second survey 1 week
later. We retained those who responded within 4 days (N = 320, or
62.3%) in the follow-up analysis (see Table 1). All participants con-
sented to participate when enrolling in the study, which was approved
by the University of Pennsylvania Institutional Review Board.

Stimuli

The warnings proposed by FDA consisted of nine warnings that
contained both text and pictorial information about smoking-
related hazards. The positively-valenced warning advising users that
“Quitting smoking now greatly reduces serious risks to your health”
was not included in the test. An independent sample of 302 adult
smokers recruited through MTurk rated the emotional valence and
arousal of the FDA images with text removed as well as a battery
of 61 images taken from the International Affective Picture System
(IAPS) collection® (http://csea.phhp.ufl.edu/Media.html). The TAPS
images spanned the range of positive and negative images. We
excluded the images that pertained to smoking-related hazards, con-
tained sexually explicit content, or had poor quality. Ratings were
collected using the Self-Assessment Manikin (SAM) system.? For the
rating of valence, SAM includes five cartoon images of a person that
ranges from a smiling and happy figure to a frowning and unhappy
figure. For the rating of arousal, SAM includes five images ranging
from an excited and wide-eyed figure to a relaxed and sleepy figure.
Participants could select any of the five figures on each scale that best
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Table 1. Participant Characteristics
FDA Irrelevant Text-only
Time 1
N 168 173 173
Male gender 92 106 100 (2 other)
Years of age (M = SD) 33.38 = 10.77 35.07 = 11.72 32.36 £9.77
Race
White 145 147 146
African American 8 10 14
Asian 13 11 6
Native American 0 3 0
Two or more races 0 0 2
Other 2 2 N
Hispanic ethnicity 11 12 17
Baseline CPD (M = SD) 1.79 = 0.87 1.83 £ 0.92 1.60 = 0.80
Time 2
Days from Time 1 (M = SD) 7.37 £ 0.82 7.47 + 0.89 7.34 +0.77
N 102 117 101
Male gender 49 66 60 (2 other)
Years of age (M = SD) 33.86 = 10.69 35.21«11.91 33.24 £ 10.21
Race
White 88 103 89
African American 6 6 N
Asian 8 6 3
Native American 0 1 0
Two or more races 0 0 1
Other 0 1 3
Hispanic ethnicity 6 9 9
Baseline CPD (M = SD) 1.79 = 0.90 1.81 = 0.89 1.53£0.74

CPD = cigarettes per day; FDA = Food and Drug Administration; SD = standard deviation.

described their own emotion, or they could select a point between
any two adjacent figures if their emotion fell between the depictions
of the two figures, resulting in a nine-point scale for both valence
and arousal.? To create the Irrelevant condition, we selected pictures
from the 61 pretested IAPS images (eg, depictions of a car accident,
a decapitated animal, and snakes, etc.) that matched as closely as
possible the arousal and valence ratings of the FDA images. The two
sets of pictures did not differ in valence (Mean = SD = 3.15 = 0.50
vs. 3.57 = 0.57), #(14) = -1.58, p = 0.14, or arousal (4.99 = 0.61
vs. 5.06 = 0.41), £(14) = -0.26, p = 0.80 for FDA versus Irrelevant
conditions respectively. All three conditions contained identical text
information.

Procedure

At Time 1, participants first provided demographic information
(age, gender, race, and Hispanic ethnicity) and reported how many
cigarettes they smoked on average per day during the past week
(baseline CPD) by choosing from “<10,” “11-20,” “21-30,” or
“231,” which corresponded to a score from 1 to 4. We then showed
them eight different warnings presented in a random order. After
viewing each warning, they rated how much the warning made
them want to quit smoking (“ability to motivate quitting”),*' and
how much they believed that the information in the warning was
true (“believability”),>® both on a 7-point scale (1 = Not at all,
7 = Completely). We created indices for each rating by averaging
the ratings across the eight warnings (Cronbach as > 0.88). At
Time 2 (ie, 1 week after Time 1), participants again reported CPD
for the past week, rated how the warnings they viewed during Time
1 changed their feelings about smoking on a 7-point scale (“feeling
about smoking”; 1 = feel much worse, 7 = feel much better),*?? and

rated how likely it is that they would try to stop smoking in the
next 30 days on a 4-point scale (“quit intention”; 1 = very unlikely,
4 = very likely).**® In addition, participants recalled as much as
they could about each of the warnings they viewed the week before
(“memorability”).5?*25 Following the procedure in Evans et al.,®
they typed their recollection of message content in nine boxes
labeled with the word “Warning.”

Data Analysis

We used SPSS 22 (IBM Corp. 2013) for data analysis. Believability
scores were heavily skewed (skewness = -1.57) and were thus dichot-
omized with a cutoff of 6.70 on the 7-point scale. Memorability was
determined by a coder trained to identify correct message recall, that
is, those that matched the text or image information in the warn-
ings, while blinded to message condition.® The inter-coder reliabil-
ity on a random subset of 30 cases with a second coder was high
(Krippendorf a = 0.89). We examined the differences between the
three conditions using two orthogonal planned contrasts: (1, -0.5,
-0.5) that tested the effect of the FDA versus two other types of
warnings, and (0, -1, 1) that tested the effect of Text-only versus
Irrelevant warnings. The two regressors were entered in the lin-
ear regression model to examine effects on continuous dependent
variables (ie, ability to motivate quitting, subsequent CPD, feeling
about smoking, quit intention, and memorability), and in the logistic
regression model to examine the effect on the dichotomous measure
of warning believability. We conducted mediation analyses to deter-
mine potential mediators of effects on changes in CPD following
exposure to the warnings using a bias-corrected bootstrap approxi-
mation with 50 000 iterations implemented in the PROCESS macro
for SPSS 22. 2627

L10T ‘S Arenuef uo A1eiqry AJISIOATU() UIISOMYMION Je /310" s[euInolpiojxo nu//:dyny woiy papeojumo



Nicotine & Tobacco Research, 2016, Vol. 00, No. 00

Results

The three conditions did not differ in sample size, number of female
participants, race, Hispanic ethnicity, or interval between Time 1 and
Time 2 (ps > .09). There was a trend for significant difference in age
(F(2,511) = 2.79, p = .06), and a significant difference in baseline
CPD (F(2,511) = 3.64, p = .03), both of which were controlled as
covariates in subsequent analyses. Participants that completed the
Time 1 survey did not differ from those that completed the Time
2 survey in gender, race, Hispanic ethnicity, age, or baseline CPD
(ps > .4). (See Table 1.)

We found that compared to the other two conditions, the
FDA warnings were rated as higher in ability to motivate quitting
(B = 0.14, #509) = 3.18, p = .002) and more believable (¢® = 1.32,
Wald %*(1) = 4.68, p = .03). In addition, they were more memora-
ble at follow-up (f = .18, #(315) = 3.23, p = .001), created more
negative feelings about smoking ( = -0.13, #(315) = -2.29,p = .02),
and lower subsequent CPD (f = -0.11, #315) = -2.77, p = .006)
(see Figure 1). Participants also saw the Irrelevant warnings as less
able to motivate quitting than the Text-only warnings (f = 0.10,
#509) = -2.39, p = .02), but the two conditions did not differ on
other measures (ps > .06). Quit intentions did not differ across con-
ditions (ps > .3).

Mediation analysis showed that feelings about smoking medi-
ated the impact of FDA versus other conditions on subsequent CPD
(indirect effect = -0.014, bootstrap SE = 0.010, bootstrap p = .04,
95% bootstrap confidence interval (CI) = [-0.042, -0.001]). The
direct effect remained significant (direct effect = -0.11, SE = 0.05,
#(315) = -2.45, p = .01), suggesting partial mediation. Similar analy-
sis showed marginally significant partial mediation by ability to
motivate quitting (indirect effect = -0.010, bootstrap SE = 0.009,
bootstrap p = .08, 95% bootstrap CI = [-0.036, 0.001]; direct
effect = ~0.12, SE = 0.05, #(315) = -2.53, p = .01). Mediation by

memorability was not significant (indirect effect = 0.000, bootstrap
SE = 0.008, bootstrap p > .5, 95% bootstrap CI = [-0.013, -0.018];
direct effect = -0.13, SE = 0.05, #315) = -2.71, p = .007).

Discussion

This study supported the hypothesis that the images included in
the FDA-proposed warnings did not merely serve to evoke unpleas-
ant emotion. Indeed, when eight text messages that highlighted the
risks of smoking were paired with images of comparable emotional
valence and arousal to the FDA images but with no relevance to
the messages, smokers found the warnings less able to motivate
quitting than either text alone or the FDA warnings. In addition,
smokers found the warnings less believable than the FDA warnings
and less likely to remember the information in the warnings 7 days
later. Furthermore, the FDA warnings produced more negative feel-
ings about smoking, an effect that partially mediated reports of less
smoking during the week following their presentation than the irrel-
evant and text-only warnings.

These findings suggest that images that illustrate the textual
warning carry information that enhances the persuasiveness of the
warning, giving smokers a stronger sense of the risks of smoking
that remain at least 7 days after initial exposure. Our data did not
support the court’s concern that irrelevant but emotionally arousing
images might deter smokers from their habit without communicat-
ing risks of the product, in that there was no observable decline in
smoking following exposure to those warnings. Indeed, they were
just about as effective as text alone in influencing actual reports of
smoking during the 7-day follow-up period. However, they were less
effective than text alone in communicating motivation to quit smok-
ing, a finding that was consistent with the emotional interference
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Figure 1. Differences between the Food and Drug Administration (FDA), Irrelevant, and Text-only conditions on (A) ability to motivate quitting, (B) believability,
(C) memorability, (D) feeling about smoking, and (E) subsequent cigarettes per day (CPD), adjusted for age and baseline CPD. Error bar: standard error of mean.

*[¥¥[*%%: p < .05/.01/.005; ns: non-significant.
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mechanism that was postulated to reduce the impact of emotionally
irrelevant images.

The results also suggest that in the future design of warning
labels, the pictures used to illustrate the risks of smoking should
be pretested for ability to enhance the message. Although the
FDA images were clearly more congruent with the text than in the
irrelevant condition, we did not directly assess this characteristic.
However, we anticipate that the effectiveness of warning messages
could be enhanced by more carefully selecting images that cogently
illustrate the risk of smoking in a way that is congruent with accom-
panying text messages. Instead, merely increasing the fear arousal
(or other forms of emotional evocativeness) of pictorial warnings
without considering their congruence is unlikely to improve their
effectiveness.

We tested the ability of the warnings to reduce smoking dur-
ing the 7-day follow-up because one might expect a stronger mes-
sage to produce this effect. Nevertheless, this effect has seldom been
observed, partially because follow-up studies are rare and field stud-
ies are not sensitive enough to detect such short-term effects. Indeed,
we did not observe an effect on intention to quit smoking in the next
30 days at the follow-up, a finding that has been seen in prior stud-
ies that included emotional reactions as mediators and had smokers
of different demographic characteristics from the present study (eg,
greater proportion of non-white participants or exclusively adoles-
cents).*?® Thus, the reduction in smoking we observed was probably
not considered to be part of a plan to quit among smokers in the
FDA condition. They nevertheless did show a tendency to reduce
their consumption at least as far as their self-reports are concerned.

We found that the effect of the FDA warnings on subsequent
smoking was mediated by the change in feelings about smoking, and
to a lesser degree by the ability of the warnings to motivate quit-
ting. Participants saw the FDA warnings as more able to motivate
quitting and produced worse feelings about smoking at the 1-week
follow-up, which in turn predicted reduced smoking. However, such
mediations were only partial, as the link between exposure to the
FDA warnings and reduced subsequent smoking remained signifi-
cant after controlling for the mediators. Therefore, there could be
other intermediate mechanisms that were involved in this effect such
as reduced cue-induced craving for cigarettes,” reduced satisfaction
with smoking, and enhanced perceptions of smoking risk,® which the
current study did not assess.

It should be noted that although we found the FDA warnings
to be more effective than the other two types of warnings, some
prior studies suggest that warnings with fear appeals can induce
defensive responses such as denial and avoidance that may impede
effective health communication.?-3! Unfortunately, the design of the
present study did not allow us to test whether the stronger outcome
of the FDA warnings was achieved by reducing defensive responses.
Nevertheless, it is possible the effectiveness of the FDA warnings
(or in general warnings that contain fear appeals) can be further
improved by using defensiveness reduction strategies. For example,
defensive responses can be reduced by having participants reflect on
personally relevant interests and values, a technique known as self-
affirmation.’>* Another way of reducing defensiveness is to accom-
pany fear appeals with strong efficacy messages to help recipients
believe that they are able to change their behavior.?3%5:%

There have been other smoking-cessation interventions that can
supplement pictorial warning labels. For example, a recent study
shows that messages delivered in cigarette package inserts as used
in Canada might enhance exterior warnings.?” Although the present

study only focused on exterior warnings, the rule of image-text con-
gruency should also apply to inserts. Another intervention is the
implementation of plain packaging,*®* which can also enhance the
effectiveness of exterior warnings.** We believe that integrating these
different approaches also deserves attention as ways to potentiate
the effectiveness of pictorial warnings.

There are limitations to our findings that should be recognized.
First, our findings were based on one-time viewing, and we had a rel-
atively short (ie, 7-day) follow-up period. It is possible that regular
doses of exposure to the warning labels would amplify the effects on
smoking-related cognition and actual smoking behavior and poten-
tially make those effects last longer. Secondly, the study employed
self-reports in measuring smoking behavior and other variables.
Nevertheless, our memorability measurement, which entailed free
recall instead of rating scales, yielded results that are congruent with
other measures. It thus suggests that our findings are unlikely due
to mere response biases in the use of rating scales. Thirdly, our sam-
ple of smokers recruited through Amazon’s Mechanical Turk was
younger than the average adult smoker and likely to be more ame-
nable to quitting. Thus, our findings may not completely generalize
to older smokers, especially in regard to less smoking during the
1-week follow-up. Nevertheless, differences between experimental
conditions were robust after controlling for age. It would be interest-
ing for future studies to test whether repeated exposure to the warn-
ing labels would enhance the effect on memorability of these labels
and reduction in smoking, how long the observed effects would last
beyond the 7-day time window, and whether these findings apply to
older smokers. Future studies may also examine whether the self-
reports of reduced smoking behavior could be validated by objective
biological indices, such as levels exhaled carbon monoxide or urine
cotinine.

In conclusion, despite some limitations, our findings provide
strong evidence in favor of pictorial cigarette warnings with emo-
tionally evocative images that appropriately illustrate the risks of
smoking, compared to those without images or with images that are
merely evocative but do not address smoking-related hazards. Future
research should examine the ability of image congruence to enhance

the persuasiveness of images in warnings for cigarettes.
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