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Abstract

Objective—Test the effect of exposure to the U.S. Food and Drug Administration’s proposed
graphic images with text warning statements for cigarette packages on implicit and explicit
attitudes toward smoking.

Design and methods—A two-session web-based study was conducted with 2192 young adults
18-25 years old. During session one, demographics, smoking behavior, and baseline implicit and
explicit attitudes were assessed. Session two, completed on average 18 days later, contained
random assignment to viewing one of three sets of cigarette packages, graphic images with text
warnings, text warnings only, or current U.S Surgeon General’s text warnings. Participants then
completed post-exposure measures of implicit and explicit attitudes. ANCOVAs tested the effect
of condition on the outcomes, controlling for baseline attitudes.

Results—Smokers who viewed packages with graphic images plus text warnings demonstrated
more negative implicit attitudes compared to smokers in the other conditions (p=.004). For the
entire sample, explicit attitudes were more negative for those who viewed graphic images plus text
warnings compared to those who viewed current U.S. Surgeon General’s text warnings (p=.014),
but there was no difference compared to those who viewed text-only warnings.

Conclusion—Graphic health warnings on cigarette packages can influence young adult

smokers’ implicit attitudes toward smoking.
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Introduction

One component of comprehensive tobacco control programs is requiring warning labels on
cigarette packages, and the U.S. has lagged behind many parts of the world in terms of
labeling regulations (Hammond, 2012). The small text warnings currently used in the U.S.
have been shown to produce low levels of awareness and poor recall (Fischer, Richards, &
Krugman, 1989). The Family Smoking Prevention and Tobacco Control Act of 2009 aimed
to change this by requiring that large, health warning labels that include a graphic image and
text message appear on tobacco packages (Deyton, Sharfstein, & Hamburg, 2010).
However, the implementation of the new warning labels was stopped by the U.S. District
Court for the District of Columbia, which ruled in favor of the tobacco industry stating that
the evidence of the effectiveness of graphic warning labels was insufficient to justify an
encroachment on the tobacco companies’ right to free commercial speech (R. J. Reynolds
Tobacco Co., et al. v. Hamburg, et al., 2011). Despite this ruling, research from around the
world has demonstrated that graphic health warnings are effective in changing smokers’
self-reported explicit beliefs and attitudes and intentions to quit smoking (Borland et al.,
2009; Hammond et al., 2007; Hammond, Fong, McDonald, Brown, & Cameron, 2004;
Hammond, Fong, McDonald, Cameron, & Brown, 2003; White, Webster, & Wakefield,
2008; Yong et al., 2014). The study conducted to inform the U.S. Food and Drug
Administration’s (FDA) selection of the final graphic warnings utilized self-reported
emotional and cognitive reactions, recall, beliefs about the health risks of smoking, and
intention to quit as outcomes, which are all explicit measures (Nonnemaker, Choiniere,
Farrelly, Kamyab, & Davis, 2015). One small experimental study reported that exposure to
the graphic warning labels that were high in emotional reactivity reduced the
electrophysiological brain response to smoking cues (Wang, Lowen, Romer, Giorno, &
Langleben, 2015), but other recent studies on the impact of the FDA’s final proposed
graphic warnings have relied on self-reported explicit outcome measures (Cameron, Pepper,
& Brewer, 2013; Cantrell et al., 2013; Hammond, Reid, Driezen, & Boudreau, 2013; Mays
et al., 2014; Nonnemaker et al., 2015; Villanti, Cantrell, Pearson, Vallone, & Rath, 2014).

However, changing explicit cognitions alone may not be sufficient to influence smokers’
behavior. Instead, studies of dual process models have shown that both conscious,
controlled, reflective processes (such as explicit attitudes) and automatic associations that
may be beyond conscious awareness (such as implicit attitudes) are important predictors of
addictive behaviors like cigarette smoking (Wiers & Stacy, 2006). Explicit measures of
attitudes, in which individuals directly report their evaluations of a target behavior by
responding to survey questions, cannot detect attitudes that are outside of conscious
awareness, and they may also underestimate positive attitudes for socially undesirable
behaviors, such as smaoking. In contrast, implicit attitudes, measured with a computer-based
task that records reaction times to stimuli, reflect more automatic evaluative associations
with smoking.

Prior studies have examined the role of implicit attitudes measured with the Implicit
Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) in predicting smoking
behavior. Some previous work found that smokers had negative implicit attitudes toward
smoking leading to questions about the relevance of the IAT for smoking behavior
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(Swanson, Swanson, & Greenwald, 2001). However, smokers have been found to have
positive attitudes on the IAT when the IAT is personalized (De Houwer, Custers, & De
Clercq, 2006). Moreover, implicit attitudes measured on-line with the IAT have been shown
to prospectively predict both smoking onset and smoking cessation over and above explicit
measures (Chassin, Presson, Sherman, Seo, & Macy, 2010; Sherman, Chassin, Presson, Seo,
& Macy, 2009). One study demonstrated that implicit attitudes were transmitted
intergenerationally from parents to their adolescent children, and those implicit attitudes, in
turn, predicted smoking onset 18 months later (Sherman et al., 2009). A second study
showed that, among adult smokers, those with more negative implicit attitudes toward
smoking at baseline were more likely to quit smoking 18 months later (Chassin et al., 2010).

Given the importance of implicit attitudes in predicting smoking behavior, a potentially
important goal for tobacco control is the implementation of interventions that change
implicit attitudes. For example, a recent study demonstrated the utility of a web-based
intervention in influencing the implicit attitudes of adult smokers (Macy, Chassin, Presson,
& Sherman, 2015). In the current study, we tested whether exposure to the FDA'’s final
proposed set of nine graphic warning labels on cigarette packages similarly influenced
implicit attitudes toward smoking. Exposure to graphic images may differentially affect
implicit versus explicit outcomes because indirect, non-verbal outcomes such as implicit
attitudes have been shown to be influenced by different types of information than more
explicit, self-reported outcomes (McConnell & Rydell, 2014). The only other published
study to use an implicit outcome measure found no effect of exposure to graphic warning
labels, but that study included only two of the FDA warning labels among a diverse set of 15
labels (Sussenbach, Niemeier, & Glock, 2013).

We tested the effects of exposure to the nine FDA graphic warning labels among a racially
and ethnically diverse sample of young adults. Young adulthood is a unique and important
age period in terms of smoking behavior because onset, increases in consumption, and
cessation attempts are all occurring during this time. Moreover, individuals who experiment
or smoke at low levels during adolescence often transition to regular smoking as young
adults (Husten, 2007). Furthermore, young adults are more prone to impulsive and risky
decision making than adults as they generally lack vital regulatory mechanisms until their
mid-twenties (Albert & Steinberg, 2011; Casey, Jones, & Hare, 2008; Spear, 2009;
Steinberg, 2010) thus making them at increased risk for smoking onset. Because this age
period is marked by brain maturation, the importance of understanding implicit and explicit
processes during young adulthood is amplified. Therefore, we collected young adults’
baseline implicit and explicit attitudes toward smoking in one session, randomly assigned
them to exposure to images of cigarette packages with the FDA’s proposed graphic images
plus text warnings, text warnings only, or the current U.S. Surgeon General’s text warnings,
and then measured post-exposure implicit and explicit attitudes in a follow-up session.
Finally, it is important to know if the proposed warning labels are more effective for some
subgroups than others, so we tested whether the effects of exposure to the cigarette packages
on attitudes differed by smoking status, gender, and race/ethnicity.
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Participants were recruited into the study from a nationally representative online panel of
adults (Research Now). Because this panel was limited in numbers of African American and
Hispanic smokers, study participants were also recruited from additional online opt-in
panels through Research Now. Participants were eligible for the study if they were 18 to 25
years old and identified as either white, African American, or Hispanic, and members of
these demographic subgroups were targeted for recruitment. Potential participants were
contacted by email and asked to participate in a two-session online study about health
messages. Of the 9537 individuals who responded to the email invitation, 4357 met the
eligibility criteria (age 18 to 25 and white, African American, or Hispanic race/ethnicity)
and completed the first session. Of these participants, 2835 (65.1%) were retained in session
two. Compared to those who were lost to follow-up, those who were retained were more
likely to be older, t(3004.11) = 2.31; p = .021, white, y4(2, n=4357) = 64.81; p < .001, non-
smoking, x2(1, n=4003) = 40.79; p < .001, to have more negative baseline implicit attitudes
toward smoking, t(3952) = 2.39; p = .017, and to have more negative baseline explicit
attitudes toward smoking, t(2979.50) = 3.47; p = .001, but there was no gender difference,
¥2(1, n=4357) = 0.18; p = .669.

In addition to those lost to follow-up, 237 participants were excluded because of
inconsistencies in reported smoking behavior, 60 were excluded because they reported being
distracted at least three-fourths of the time during either session one or two, 88 were
excluded because of missing data, 181 were excluded because they made too many errors on
the IAT (more than 40% errors in any one of the critical blocks or more than 30% errors
overall) during either session one or two, and 77 were excluded because of inconsistencies
between their session one and session two smoking behavior. Thus, the final sample eligible
for analyses was 2192.

Data were obtained from two web-based sessions. Participants were informed that the study
was about health messages in general rather than graphic warnings about smoking in
particular. During session one, participants reported demographic characteristics, answered
questions about their smoking-related behaviors and explicit attitudes, and completed an
IAT to measure their implicit attitude toward smoking. One week after completing session
one, participants received an email invitation to complete session two. The median time
interval between sessions was 18 days, as most participants completed session 2 several
days after receiving the invitation.

Session two started with random assignment to one of three versions of a slide-show of
cigarette package images: (1) cigarette packages with the proposed FDA graphic warning
labels including the text warning statements, (2) cigarette packages with labels containing
only the text warning statements, and (3) cigarette packages with the current Surgeon
General’s text-only warning statements on the side of the package. See Figure 1. Participants
were instructed that the study was evaluating the extent to which they could remember what
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they saw and were encouraged to watch and pay attention, and 90% of participants
responded correctly to a follow-up question about the messages they viewed. For the first
two study conditions, participants viewed packages with the nine proposed warnings four
times each in random order for a total of 36 exposures. For the third study condition,
participants viewed packages with the four current Surgeon General’s warning statements in
random order for a total of 36 exposures. In all three conditions, packages were evenly
distributed between red and green colors to resemble actual cigarette packages, and the
images were displayed for 6 seconds each with a screen that read “Get ready to view the
next image” displayed for 3 seconds in between the images. After viewing the slide show,
participants again completed an IAT and answered questions about their smoking-related
explicit attitudes and behaviors.

Participants were paid US$13 in Research Now currency for completing session one and US
$23 in Research Now currency for completing session two. The research protocol was
approved by the Institutional Review Board at Indiana University, and informed consent was
obtained for participation in the research.

Demographic characteristics included in the analyses were sex and race/ethnicity. Smoking
status was determined by participants’ responses to two items. The first item asked
participants to identify the sentence that best describes their cigarette smoking. Response
options were, “l have never smoked a cigarette, not even a few puffs,” “I have smoked one
cigarette or a few cigarettes ‘just to try” but | have not smoked in the past month,” I no
longer smoke but in the past | was a regular smoker,” “I smoke cigarettes but no more than
one a month,” “I smoke cigarettes but no more than one a week,” “I cigarettes but no more
than one a day,” and “I smoke more than one cigarette a day.” A study using an
unannounced bioassay procedure supported the validity of this self-reported cigarette
smoking item (Chassin, Presson, Sherman, & Edwards, 1990). The second item asked
participants to report when they smoked their last cigarette. Response options ranged from,
“l am smoking right now” to “More than five years ago” and included “Never.” Participants
were considered non-smokers if they endorsed one of the first three options to the first item
above and reported no smoking within the past month (71.1%). Participants were coded as
smokers if they reported that they smoked at least one cigarette a month and had a cigarette
within the last month (28.9%). Of the smokers, 45.9% were daily smokers, and 65.7%
smoked less than five cigarettes per day.

At both sessions, participants completed an implicit measure of attitude toward smoking
using an attitudinal IAT (Greenwald et al., 1998), which was administered online through
Project Implicit’s Virtual Laboratory (Nosek, Greenwald, & Banaji, 2005). There were eight
pictures that showed a scene related to smoking (a hand holding a burning a cigarette (3
pictures), a lit cigarette in an ashtray (2 pictures), someone lighting a cigarette, cigarettes
lying on a table, and cigarettes and a lighter lying on a table) and eight pictures of geometric
shapes (rectangle, parallelogram, triangle, pentagon, trapezoid, square, oval, and octagon).
As positive and negative stimuli, we used eight adjectives with a positive meaning
(excellent, fabulous, friendly, great, nice, pleasant, terrific, and wonderful) and eight
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adjectives with a negative meaning (awful, disgusting, dreadful, horrible, nasty, rotten,
stupid, and ugly). All stimuli were presented in the center of a black screen with words
displayed in green letters. The words smoking, shape, good, and bad were used for labels.
The smoking and shape labels were displayed in white letters, and the good and bad labels in
green letters. Participants responded by pressing the letter e (left) or the letter i (right) on the
keyboard.

This version of the IAT is a dual categorization task. Participants saw the four types of
stimuli: smoking pictures, shape pictures, positive words, and negative words. There were
five phases to the IAT during which the labels of the stimuli assigned to the e (left) and i
(right) keys were continuously displayed on the screen. The first phase was a practice phase
consisting of 20 trials of good and bad words displayed in random order. Participants were
instructed to match the words to the good or bad label by pressing either the e or i key. In the
second phase, also consisting of 20 trials, the smoking and shape pictures were presented in
random order, and participants were instructed to match the pictures to the smoking or shape
label by pressing either the e or i key. The third phase contained the SMOKING + BAD task
and consisted of three blocks, one of 20 trials and two of 40 trials, during which pictures and
words were displayed in random order, and participants responded by pressing the
appropriate key. The fourth and fifth phases were identical to the second and third, except
that the response assignment for the smoking and shape pictures were reversed (e.g., the
letter e instead of i), there were 40 trials in the fourth phase as opposed to 20 trials in the
second phase, and the fifth phase contained the SMOKING + GOOQOD task. For each trial, the
stimulus was displayed until the participant pressed the e or i key. If the response was
correct, the next stimulus appeared. If the response was incorrect, a red X was displayed on
the screen until the participant pressed the correct key. Phases three and five were used to
measure implicit attitude toward smoking. To the extent that reaction times are slower
during phase five when smoking pictures are paired with positive words than phase three
when smoking pictures are paired with negative words, participants have more negative
implicit attitudes toward smoking.

We calculated an IAT D score for each participant using a standard scoring algorithm
(Greenwald, Nosek, & Banaji, 2003). As noted above, participants were flagged who made
more than 40% errors in any one of the critical blocks or more than 30% errors overall. Trial
latencies greater than 10,000 milliseconds or less than 400 milliseconds were eliminated,
and error latencies were replaced with the block mean plus 600 milliseconds. A higher value
indicated a more negative attitude toward smoking.

At both sessions, participants reported their explicit attitude toward smoking using a
semantic differential measure of smoking as “nice versus awful,” “pleasant versus
unpleasant,” “fun versus not fun,” “disgusting versus not disgusting,” and “sad versus not
sad” (Azjen & Fishbein, 1970). Responses to the five items were averaged (a = .91 at both
sessions). A higher value indicated a more negative attitude toward smoking.

At both sessions, participants responded to a question that was used to evaluate the quality
of the data provided: “While you were working on this study how often did things happen to
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distract you?” As noted above, participants who reported that they were distracted % of the
time or more were excluded from analyses.

To assess the effect of exposure to graphic warnings on cigarette packages on implicit and
explicit attitudes toward smoking, analysis of covariance (ANCOVA) was conducted with
post-exposure implicit and explicit attitude toward smoking as outcome variables, gender
(male, female), race/ethnicity (white, African American, Hispanic), smoking status (smoker,
nonsmoker), and cigarette package condition (graphic image plus text warning, text warning
only, current U.S. Surgeon General’s text warning) as between subjects factors, and baseline
implicit and explicit attitude toward smoking as covariates. Pairwise comparisons among the
three cigarette pack conditions were tested when statistically significant main effects and
interactions involving cigarette pack condition were detected.

Because of attrition and exclusion of unreliable data, to confirm the robustness of our
findings yielded by ANCOVA, we used full information maximum likelihood (FIML) in
Mplus version 7 to estimate saturated correlates models (Graham, 2003). The FIML
procedure used data from all participants who had no missingness in the predictors even
though their outcomes might have been missing. It generated parameter estimates and
standard errors by “borrowing” information from the complete data to infer the missing
values of the outcomes given the predictors (Enders & Bandalos, 2001; Schlomer, Bauman,
& Card, 2010). In these saturated correlated models, auxiliary variables (age and parental
educational attainment) were added to our hypothesized models providing additional
information to reduce bias in the findings based on the assumption of missing at random.
These models confirmed that the results obtained from ANCOVA using listwise deletion
that are presented here were robust against potential biases due to missing data.

Sample characteristics overall and by study condition are shown in Table 1. The race/
ethnicity distribution of the sample reflects that of the U.S. population (U.S. Census Bureau,
2015). There were no differences in demographic characteristics or smoking status by study
condition (all p-values >=.08). For the outcome measures, the mean IAT score was 0.62
(SD = .29, range —0.60 to 1.40) at session one and 0.53 (SD = .30, range —0.77 to 1.37) at
session two. The mean for explicit attitudes was 4.04 (SD = 1.02, range 1 to 5) at session
one and 4.16 (SD = .96, range 1 to 5) at session two.

In the ANCOVA that assessed the effect of exposure to graphic warnings on implicit
attitudes toward smoking, a significant main effect of cigarette package condition, F(2,
2155) = 4.69, p = .009, partial n2 = .004, indicated that implicit attitudes toward smoking
were significantly more negative for those who viewed the graphic images plus text
warnings (adjusted M = .55, se = .01) compared to those who viewed the text only warnings
(adjusted M = .49, se =.01) but not significantly more negative compared to those who
viewed the current U.S. Surgeon General’s text warnings (adjusted M = .52, se = .01).
However, this main effect was qualified by a package condition by smoking status
interaction, F(2, 2155) = 3.91, p = .02, partial n2 = .004, which indicated that the effect of
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the intervention differed by smoking status. As illustrated in Figure 2, for smokers, implicit
attitudes toward smoking were more negative for participants who viewed the graphic
images plus text warnings (adjusted M = .57, se = .03) compared to participants who viewed
the text only warnings (adjusted M = .45, se =.02) and participants who viewed the current
U.S. Surgeon General’s text warnings (adjusted M = .49, se =.02). The difference between
the means was statistically significant, F(2, 2155) = 5.66, p = .004, partial 2 = .005. For
non-smokers, however, there was no significant difference in implicit attitudes among the
three groups, F(2, 2155) = 0.37, p = .69. Finally, there was a gender by race by smoking
status by package condition interaction, F(4, 2155) = 2.37, p = .050, partial 2 = .004.
Because of very small cell sizes in some subgroups, this four-way interaction was not
interpretable.

In the ANCOVA that assessed the effect of exposure to graphic warnings on explicit
attitudes toward smoking, there was a main effect of cigarette package condition, F(2, 2155)
=4.27, p = .014, partial n2 = .004. As shown in Figure 3, explicit attitudes toward smoking
were more negative for participants who viewed the graphic images plus text warnings
(adjusted M = 4.15, se = .03) compared to participants who viewed the current U.S. Surgeon
General’s text warnings (adjusted M = 4.05, se =.03), but there was no difference compared
to participants who viewed the text only warnings (adjusted M = 4.09, se = .03). There were
no significant interactions involving gender, race/ethnicity, or smoking status.

Discussion

The current study adds to the growing literature on the effects of graphic health warnings on
cigarette packages on smoking-related beliefs and attitudes. Importantly, this is one of the
first studies to test the impact of graphic warnings on implicit attitudes toward smoking. In
this ethnically and racially diverse sample of young adults, smokers exposed to packages
with graphic images plus text warnings demonstrated more negative implicit attitudes than
those exposed to packages with large text warnings only or with the current Surgeon
General’s warnings on the side of the package. The only other study to use implicit attitudes
as an outcome found no difference in AT scores between smokers who saw packages with
graphic warnings and smokers who saw packages with text-only warnings (Stissenbach et
al., 2013). However, that study included only two of the nine FDA graphic warnings and did
not control for pre-exposure implicit attitudes.

For explicit attitudes, both smokers and nonsmokers who were exposed to the packages with
graphic images plus text warnings demonstrated more negative explicit attitudes compared
to those exposed to packages with the current Surgeon General’s warnings. The finding that
implicit attitudes were significantly more negative after exposure to graphic images plus text
compared to text only, but explicit attitudes were not significantly different between these
two conditions is consistent with research showing that implicit and explicit attitudes change
based on different types of information (Rydell, McConnell, Mackie, & Strain, 2006).
Specifically, explicit attitudes are more likely to change in response to verbal (i.e., text)
information, but implicit attitudes are more likely to be affected by information presented
outside of conscious awareness (i.e., images). Our findings are also consistent with a recent
alcohol study that found that exposure to posters with pictorial and text information about
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binge drinking influenced young adults’ implicit but not explicit attitudes toward alcohol
(Glock, Klapproth, & Miller, 2014). Similar to implicit methods, neuroimaging is more
sensitive than self-report to the neurophysiological mechanisms underlying the effectiveness
of information delivery. Recent functional magnetic resonance imaging data showed that the
FDA graphic warnings that were rated higher in emotional reaction had greater neural
activation in brain regions related to emotional memory (Wang, Lowen, Romer, Giorno, &
Langleben, 2015).

These findings have important implications for future development of warning labels on
cigarette packages. First, the young adults in this study who were exposed to packages with
the current small Surgeon General’s warning on the side demonstrated significantly more
positive implicit and explicit attitudes toward smoking compared to smokers who viewed
the packages with graphic images plus text warnings. This is consistent with prior research
demonstrating the ineffectiveness of the warning labels currently in use in the U.S. (Fischer
et al., 1989). Second, because a goal of placing graphic health warnings on cigarette
packages is to motivate smokers to quit, it is noteworthy that smokers exposed to the graphic
images plus text warnings demonstrated significantly more negative implicit attitudes
toward smoking. Given that dual process models suggest that influencing both implicit and
explicit processes is necessary for behavior change (Wiers & Stacy, 2006), these findings
are promising for the potential for graphic health warnings to impact smoking behavior
among U.S. young adults.

An additional important finding was that there were no gender or race/ethnicity differences
for explicit attitudes. Another study found that the FDA’s proposed warning labels were
effective in influencing adult smokers’ explicit smoking-related outcomes across race/
ethnicity and socioeconomic subpopulations (Cantrell et al., 2013). However, there was
some evidence to suggest that the effect of the graphic warning labels on the implicit
attitudes of smokers was moderated by demographic factors. Because of small cell sizes in
some subgroups of smokers, we were unable to interpret these potential moderation effects.
Future studies with large ethnically diverse samples of smokers are needed to determine
whether effects on implicit attitudes differ based on race, ethnicity, or gender. It is important
to know whether this set of warning labels is more effective for certain demographic
subgroups to inform the development of future messages. In addition, subsequent studies
should assess whether effects differ for light and intermittent versus heavy and daily
smokers.

There are limitations to this study that should be considered. First, exposure to images of
cigarette packages on a computer screen may not perfectly reflect the experience of viewing
the warning labels on real cigarette packages in a natural setting. However, results of studies
of actual cigarette packs with graphic health warnings have been similar to studies that
presented stimuli online (Thrasher, Arillo-Santillan, et al., 2012; Thrasher, Carpenter, et al.,
2012). Second, the current findings are based on a one-time exposure to all nine graphic
warning labels. Future studies are needed to test the effect of multiple exposures over a long
period of time. Indeed, a recently published protocol establishes a methodology for testing
real-word exposure to cigarette package warnings over time (Brewer et al., 2015), and a
study in which smokers carried packages with graphic warnings for one week found that
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smokers paid more attention to graphic than to text-only warnings, and that five of the nine
warnings were associated with greater thoughts of health risks (McQueen et al., 2015).
Third, race/ethnicity groups included in this study were limited to white, African American,
and Hispanic. Fourth, this study did not test a graphic image-only condition. Such a
condition would provide additional information to tease out the differential effects of text
and images on implicit and explicit attitudes. Finally, the current study focused on attitudes,
just one predictor of subsequent behavior. Studies of the type described by Brewer et al.
(2015) that measure smoking behavior are needed to fully evaluate the effectiveness of
graphic health warnings on cigarette packages. Even in countries where graphic health
warnings have been in place, more data are needed to establish their utility in promoting
smoking cessation. Indeed, there are strong critics of the use of fear appeals such as graphic
warning labels to change health behaviors. Recent reviews of fear appeal research conclude
that graphic warnings on cigarette packages might be counterproductive and induce a
defensive reaction because the current warnings do nothing to address the efficacy of the
smoker to change behavior (Peters, Ruiter, & Kok, 2013; Ruiter, Kessels, Peters, & Kok,
2014). One study of smoking-related images found that smokers were more likely to
disengage as measured by reaction times supporting the argument that smokers have
defensive reactions to high-threat information (Kessels, Ruiter, & Jansma, 2010). Thus,
additional research is needed with warning labels that include messaging that goes beyond
increasing fear and with behavioral outcomes.

Although there were limitations, this study also had strengths including the two-session
protocol that allowed us to control for baseline attitudes in the models and the large racially
and ethnically diverse sample of young adults. The most important contribution was the use
of implicit attitudes as an outcome measure. The first study to use implicit attitudes to
evaluate the impact of the FDA’s final proposed set of nine graphic health warnings on
cigarette packages, our findings suggest that, for young adult smokers, cigarette packages
with graphic images and text warnings will be the most effective in changing implicit
attitudes toward smoking. Given the importance of implicit attitudes in predicting future
smoking behavior, this finding is important as the U.S. continues to determine how to
implement cigarette package labeling policies.
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value reflects a more negative implicit attitude toward smoking.

*Mean difference p =.004.
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Explicit attitude toward smoking for the three study conditions, after controlling for baseline
explicit attitude toward smoking. A higher value reflects a more negative explicit attitude

toward smoking.

*Mean difference p =.014.
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