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ABSTRACT

Introduction: This study was designed to evaluate the effects of graphic components and
message content on daily smokers’ responses to cigarette pack warning labels. It was
hypothesized that graphic warning labels (GWLs) would produce increases in state
psychological reactance, that loss-framed messages would generate increases in risk perception
and psychological reactance, and that GWLs and gain-framed messages would interact to
generate increases in motivation to quit smoking when compared to the GWL/loss-framed
condition. It was also hypothesized that trait reactance, smoking behavior, and baseline
motivation to quit smoking would moderate effects of the warning label exposures.

Method: In a within-subjects design, sixty-two smokers completed four counter-balanced
experimental tasks during which pictorial stimuli containing four possible combinations of
warning labels and message frames were displayed (GWL/gain-framed, GWL/loss-framed, text-
only/gain-framed, text-only/loss-framed). Participants answered self-report measures of
reactance, cigarette cravings, motivation to quit smoking, and risk perceptions at baseline and
after each experimental task.

Results: No primary hypotheses were supported (all p’s > .05). However, hypothesized
moderations did emerge, as did other several unexpected main effects. More specifically,
exposure to GWLs suppressed cigarette cravings and enhanced motivation to quit smoking.

Gain-framed messages suppressed state reactance among heavier, more frequent smokers, while



loss-framed messages suppressed state reactance among smokers with higher motivation to quit.
Gender, age, and race/ethnicity also moderated main effects of label type and label content.
Discussion: These results suggest that cravings and state reactance are important constructs to
consider when analyzing the impact of GWLs on smoking cessation. They also support the idea
that targeting specific sub-populations of smokers with GWLs may increase the efficacy and

impact of this tobacco control measure.
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INTRODUCTION

Even though the prevalence of cigarette smoking is declining in the United States (Jamal
et al., 2018), it remains a critical global public health concern. International prevalence statistics
from 2015 showed that more than 933 million people were daily smokers, and more than six
million deaths could be attributed to smoking (Reitsma et al., 2017). Many countries, including
the United States, have implemented evidence-based tobacco control policies to reduce smoking
prevalence and, consequently, tobacco-related morbidity and mortality. One population-level
intervention designed to strengthen international tobacco control involves graphic warning labels
(GWLs), which are pictorial messages printed on cigarette packs or other advertisements. GWLs
represent an innovative tobacco control measure that has seen exponential growth in
development and implementation in the past several years. Evidence of the utility of GWLs for
promoting smoking cessation is critical to further inform policy development and to further
develop ways to enhance their efficacy and reach.

Graphic Warning Labels: Development and Findings to Date

Warning labels were originally designed to make the public aware of the health issues
associated with smoking, and they are characterized as a population-level intervention given
their extensive reach, their cost-effectiveness, and their sustainability (Hammond, 2011).
Warning labels have been mandated on cigarette packages in the United States since 1965
following the first U.S. Surgeon General’s Report on Smoking and Health. Internationally,
warning labels have undergone five “generations” of evolution that involved increased

specificity of the health issues associated with smoking, more prominent label placement, and



rotating warning label messages (Hiilamo, Crosbie, & Glantz, 2014). Although cigarette warning
labels have been traditionally text-based, an emerging method of disseminating potential
consequences of cigarette use involves GWLs.

GWLs on cigarette packages were first introduced into formal legislation in Canada in
2000, and as of September 2014, they are now required on cigarette packs in 105 different
countries (Canadian Cancer Society, 2016). GWLs were highlighted in the Framework
Convention on Tobacco Control (FCTC) by the World Health Organization (WHO) as a strategy
that would be more effective than text-based warnings at increasing awareness to consequences
of cigarette use while simultaneously provoking emotional responses and quit-based cognitions
(WHO, 2008). GWLs were scheduled to be incorporated into federal regulation by the U.S. Food
and Drug Administration following passage of the Family Smoking Prevention and Tobacco
Control Act in 2009. However, implementation has been delayed indefinitely due to litigation
from the tobacco industry, which claims that mandating GWLs violates their First Amendment
rights (Bayer, Johns, & Colgrove, 2013).

WHO recommends that GWLs include the following components: 1) full-color displays
that cover at least 50% of both the front and back of cigarette packs; 2) text-based messages
providing advice on cessation, describing the addictive nature of tobacco, or highlighting the
negative outcomes associated with smoking cigarettes; and 3) a rotation-based system that
utilizes many types of messages and a series of different images (WHO, 2008). Data from the
International Tobacco Control Policy Evaluation Survey have shown that GWLs have greater
perceived impact than text-based warnings among smokers (Hammond, Fong, Borland,
Cummings, McNeill, & Driezen, 2007), and GWLs can promote thoughts of smoking cessation

by increasing risk perceptions of smoking-related health concerns (Yong et al., 2014). Indeed,



there is evidence that exposure to GWLs increases awareness of the negative health outcomes
associated with smoking (Hammond, 2011), increases the rate of quit attempts among smokers
(Azagba & Sharaf, 2013), and elicits stronger negative emotional reactions towards smoking
(Noar, Hall, Francis, Ribisl, Pepper, & Brewer, 2016).

Despite evidence supporting the efficacy of GWLs, several recent studies have identified
implementation factors that could further enhance these labels’ effectiveness. For example,
communicating messages about the benefits of quitting smoking, both for smokers and for those
around them, could improve smokers’ processing of GWLs (Mead, Cohen, Kennedy, Gallo, &
Latkin, 2015). GWLs that include concrete visual manifestations of smoking-related illnesses
have been shown to be salient to smokers regardless of their smoking history (Cameron &
Williams, 2015). Finally, using a rotation of messages over time helps preserve the effectiveness
of GWLs, as new content limits smokers’ habituation to these messages and preserves their
novelty (Yong, Borland, Hammond, Thrasher, Cummings, & Fong, 2016). Further empirical
exploration of smokers’ responses to potential GWL advancements would help researchers and
policy makers make data-driven decisions regarding the evolution and implementation of this
international tobacco control strategy.

Attention to (or Avoidance of) Graphic Warning Labels

To gain an understanding of how smokers respond to GWLs, a beneficial starting place
would be to evaluate smokers’ attention to (or avoidance of) GWLs. These constructs have been
evaluated with both quantitative and qualitative methods; however, most of the research
published to date has been concentrated in Australia and has produced mixed results. For
instance, Yong et al. (2016) found that, following implementation of policies that demanded

larger GWLs and plain packaging of cigarettes, smokers more frequently noticed the GWLs but



did not more frequently read them. Durkin, Brennan, Coomber, Zacher, Scollo, and Wakefield
(2015) reported similar mixed results: although larger GWLs and plain packaging led some
smokers to endorse increased quit intentions and quit attempts, others took measures to actively
avoid larger GWLs such as concealing or covering their cigarette packs. Finally, Schiiz and
Ferguson (2015) demonstrated that, although smokers have more exposure to GWLs than non-
smokers, they reported more defensive reactions to these warnings and were not as accepting of
them as non-smokers.

These studies support the idea that individuals may not fully cognitively process GWLs
despite their increased presence in the marketplace (White, Williams, Faulkner, & Wakefield,
2015). Smokers may attempt to avoid GWLs both physically (i.e., concealment/looking away
from the label) and cognitively (i.e., claim the message communicated by the GWL is false;
Pagano, Gubner, Tajima, Yip, Henderson, & Guydish, 2017). However, American smokers have
been less exposed to GWLs than smokers in Australia or other countries where such warning
labels have been integrated into legislative policy. Thus, less is known about whether American
smokers would attend to or actively avoid GWLs. Preliminary studies suggest that, perhaps due
to the novelty of these tobacco control measures, American smokers view GWLs as more
noticeable than text-only warning labels (Mays, Murphy, Johnson, Kraemer, & Tercyak, 2014),
spend more time attending to GWLs than text-only warning labels (McQueen et al., 2015), and
consider larger GWLs to be effective at attracting attention and communicating health-related
information (Bansal-Travers, Hammond, Smith, & Cummings., 2011). However, more recent
studies of American smokers have found that younger smokers and smokers with some addiction

to cigarettes were more likely to endorse intentions to avoid GWLs than smokers over the age of



50 or smokers who with no perceived nicotine addiction, respectively (McCloud, Okechukwu,
Sorensen, & Viswanath, 2017).

Eye-tracking studies that have evaluated attention to GWLs corroborate the
inconsistencies seen with self-report research. Studies performed outside of the U.S. have shown
that there is no significant difference in how smokers allocate their attention to image or text-
based portions of GWLs (Siissenbach, Niemeier, & Glock, 2013). In fact, when combined with
plain packaging, regular smokers do not spend more time attending to GWLs (Munafo, Roberts,
Bauld, & Leonards, 2011), but instead preferentially attend to branding information (Maynard et
al., 2014). In contrast, non-smokers demonstrate attentional biases towards GWLs (Shankleman,
Sykes, Mandeville, Di Costa, & Yarrow, 2015) that are potentiated when they depict information
regarding the health consequences of smoking (Kessels & Ruiter, 2012). Two eye-tracking
studies using GWLs have been conducted in the U.S., both of which relied on warnings in
advertisements as opposed to warnings on cigarette packages. Results showed that these GWLs
were effective at attracting and holding attention from smokers, leading to better recall of the
warnings themselves (Strasser, Tang, Romer, Jepson, and Cappella, 2012; Klein et al., 2015).

Taken together, if smokers tend to avoid and not attend to GWLs on cigarette packages,
then the efficacy of these tobacco control policies could be limited. More research is needed to
understand why smokers may attend to or avoid GWLs, with the hope that such data would
clarify how GWLs can capitalize on both graphic components that attract attention and text
components that promote cognitive processing of the labels. Designs that integrate multiple
methods of measurement could provide converging evidence of how exposure to GWLs might

impact smokers’ cessation motivation and intentions to quit.



Cognitive Dissonance, Psychological Reactance, and Attention to GWLs

The avoidance of GWLs among smokers may reflect an attentional manifestation of the
construct of cognitive dissonance. Cognitive dissonance theory posits that individuals experience
discomfort when they encounter information and facts that are inconsistent with their beliefs or
behaviors (Festinger, 1957). Individuals experiencing this discomfort are motivated to engage in
actions to reduce it (Elliot & Devine, 1994), especially if they view their pre-existing beliefs or
behaviors as highly rewarding. Actions to reduce dissonance may include ignoring, avoiding, or
changing perceptions to justify maintaining their beliefs or behaviors. Smokers tend to engage in
dissonance-reducing behaviors by rationalizing the act of smoking (Fotuhi et al., 2013;
McMaster & Lee, 1991) and endorsing beliefs minimizing the health consequences of smoking
(Chapman, Wong, & Smith, 1993; Peretti-Watel, Halfen, & Gremy, 2007).

It is possible that prominent GWLs on plain cigarette packages might trigger smokers to
engage in dissonance-reducing behaviors, such as attending away from GWLs (Siissenbach et
al., 2013) or engaging in activities to reduce their exposure to GWLs (Hardcastle et al., 2016).
However, GWLs may also serve as enhanced “hypocrisy manipulations,” as reminding smokers
of the inconsistencies between their smoking behavior and their beliefs about the consequences
of smoking might motivate them to quit smoking (Strahan, White, Fong, Fabrigar, Zanna, &
Cameron, 2002). Yong et al. (2014) used mediational modeling to support this proposed
relationship, showing that warning labels primed smokers to contemplate the risks of smoking,
which consequently evoked emotional reactions regarding these risks and increases in intentions
to quit smoking. More importantly, Yong et al. (2014) also found that salient, prominent
warnings stimulated avoidance behavior in smokers, but this avoidance was associated with

greater perception of risk of smoking and did not reduce motivation to quit smoking.



Attentional avoidance of GWLs might also represent a cognitive manifestation of
psychological reactance. Psychological reactance theory posits that individuals will be
motivationally aroused to regain freedoms that have been challenged or threatened (Brehm,
1966). The construct of reactance can reduce engagement in health behaviors via emotional (e.g.,
anger) and cognitive (e.g., defensiveness) mechanisms (Dillard & Shen, 2005). The promotion of
health behaviors (e.g., staying smoke-free) often involves limiting an individual’s freedom to
engage in an unhealthy behavior that they enjoy (e.g., smoking), creating an unconscious tension
when individuals encounter health messages that discourage participation in rewarding behaviors
(Rains, 2007). Indeed, reactance to GWLs is negatively associated with quit intentions (Hall et
al., in press). Smokers who are more likely to defend their smoking behavior do not experience
increased intentions to quit following repeated exposure to GWLs (Dijkstra & Bos, 2015),
perceive GWLs as threats to their freedom to smoke (LaVoie, Quick, Riles, & Lambert, 2017),
and respond with psychological reactance when encountering them (Erceg-Hurn & Steed, 2011).
A recent meta-analysis by Noar et al. (2015) confirms that GWLs elicit greater reactance than
text-based warnings, and the authors encouraged further exploration of this relationship.

Overall, both cognitive dissonance theory and psychological reactance theory can
potentially explain why smokers may actively avoid GWLs. Both theories imply that GWLs can
arouse discomfort within smokers, who consequently may avoid GWLs to reduce the discomfort
they feel about their smoking behavior. Avoidance of GWLs could limit the ability of these
warning labels to communicate health risk, which might limit behavioral change such as
smoking cessation. However, it is possible that inducing some dissonance through GWLs,
without inducing excessive reactance, might enhance a smoker’s motivation to quit. Recently

published studies have shown that GWLs that induce stronger emotional reactions can produce



greater engagement with the warning labels and stronger intentions to quit (Evans et al., 2017;
Ophir, Brennan, Maloney, & Cappella, in press), but also stronger beliefs in misperceptions
about the relative risk of smoking (Evans et al., 2018). Therefore, it is critical to develop an
evidence-based approach for crafting GWLs that produces emotional reactions, capitalizes on the
benefits of dissonance induction, and mitigates misperceptions of risk that are associated with
reactance. Such evidence would be consistent with recommendations to identify aspects of
GWLs that make them most effective while minimizing potentially negative effects of GWLs
(Thrasher et al., in press).

Gain-Framed versus Loss-Framed Messages for Smoking Cessation

One element of GWLs that could directly influence dissonance and reactance
experienced by smokers involves the framing of messages communicated by the GWLs. Before
describing the evolution of messages communicated by GWLs, it is important to explore the role
of message framing in the context of smoking cessation.

Message framing is a health communication paradigm that draws upon prospect theory,
which is rooted in social psychology and public health, to understand how specific messages
influence decision-making, actions, and perceptions of responsibility (Hallahan, 1999; Tversky
& Kahneman, 1981). Prospect theory posits that decision-making is based on subjective
assessments of potential gains and losses. When potential gains are salient to individuals, they
avoid engaging in risky behaviors; when potential losses are salient to individuals, they actively
engage in risky behaviors. Within the context of health communication, behaviors unassociated
with potential risks (e.g. quitting smoking, healthy eating) are more strongly influenced by

messages emphasizing potential gains from the behavior. In contrast, if behaviors are associated



with elevated risk (e.g. continued smoking, eating processed foods), loss-framed messages are
more persuasive.

Message framing has been widely implemented in health communication and health
behavior research, and the effectiveness of gain-framed and loss-framed messages depends on
the function of the health behavior being promoted (Rothman & Salovey, 1997). Loss-framed
messages tend to be implemented for disease detection and are conceptualized as more effective
at encouraging engagement in behaviors that yield a risk of an unpleasant outcome (Rothman,
Bartels, Wlaschin, & Salovey, 2006). Thus, loss-framed messages are designed to motivate
individuals who are unaware of potential medical conditions to take action to inform themselves
of whether a disease is present (e.g., screening for lung cancer). Gain-framed messages are
viewed as more effective in promoting disease prevention behaviors that lower risk of an
unpleasant outcome (Rothman et al., 2006). Gain-framed messages are intended to encourage
individuals to take action to prevent the onset of a potential medical condition, allowing them to
maintain good overall health (e.g., quitting smoking). Meta-analyses provide some empirical
support for these theoretical conceptualizations. Although loss-framed messages are significantly
more likely to encourage disease detection behaviors (O’Keefe & Jensen, 2009) and gain-framed
messages are significantly more likely to promote disease prevention behaviors (O’Keefe &
Jensen, 2007), the effect sizes associated with these significant differences are small overall and
often driven by one or two areas of behavior change.

One area of behavior change where message framing has seen exponential growth is
smoking cessation. Message framing theory can be very useful for informing clinicians of how
they can best encourage smokers to make a quit attempt. A review by Toll et al. (2014) provides

examples differentiating loss-framed smoking cessation messages (e.g., “Continuing to smoke



will decrease how long you live”) from gain-framed smoking cessation messages (e.g., “Quitting
smoking will increase how long you live”). Smokers have been found to be more receptive to
gain-framed messages that emphasize the benefits of quitting smoking over the risks of
continuing to smoke (McKee, O’Malley, Steward, Neveu, Land, & Salovey, 2004), and a meta-
analysis by Gallagher and Updegraff (2012) suggested that gain-framed messages promote
smoking cessation more effectively than loss-framed messages. Based on these and other
findings, Toll et al. (2014) generally recommend that health care providers deliver gain-framed
messages over loss-framed messages when providing smoking cessation services. These findings
have been recently explored within the context of Smartphone-based smoking cessation aids,
with Oliver et al. (in press) finding that smokers judged gain-framed components to be both
useful and engaging.

As the population of smokers continues to evolve, messages related to smoking cessation
should also continue to evolve so that their reach can be maximized and their efficacy can be
maintained. It will be important to learn what factors are associated with responses to gain-
framed and loss-framed messages, what types of messages resonate more strongly with smokers,
and whether gain-framed or loss-framed messages are associated with constructs like avoidance,
reactance, cravings, or intentions to quit smoking. Such knowledge will allow for the
development of tobacco control measures like public service advertisements and warning labels
that are more salient to, and better received by, smokers.

Warning Labels and Gain-Framed versus Loss-Framed Messages

Warning labels on cigarette packs may be utilized as resources for communicating the

benefits of quitting smoking and the risks of continuing smoking (Strahan et al., 2002). Thus,

GWLs represent an evolution in health communication where, similar to health care providers,

10



the messages that are conveyed to smokers can reflect gain-framed or loss-framed approaches.
Consequently, research evaluating the effects of gain-framed versus loss-framed messages in
warning labels has emerged as an important area for policy development and implementation.
Policy makers face the regulatory challenge of identifying content for GWLs that promotes
public health awareness without causing smokers to avoid the GWLs entirely. Thus, the
interaction between message framing and GWLs represents an example of understanding how
labeling regulations may impact consumer perceptions of cigarettes and their packaging, an area
that is considered a significant tobacco control research priority (Hammond, 2012).

Preliminary studies have shown that, in contrast to the results seen with messages from
health care providers, both smokers and non-smokers believe that loss-framed warning labels
would better promote smoking cessation than gain-framed warning labels. Loss-framed GWLs
are viewed as more effective at attracting attention and making stronger arguments for quitting
smoking (Bansal-Travers et al., 2011; Nan, Zhao, Yang, & Iles, 2015), and these qualities are
considered to be potentiated when they are paired with gruesome images (Berg, Thrasher,
Westmaas, Buchanan, Pinsker, & Ahluwalia, 2011; Hammond, 2011). Mays, Turner, Zhao,
Evans, Luta, and Tercyak (2015) argue that both types of messages can improve smoking-related
outcomes, suggesting that smokers high in self-efficacy respond better to loss-framed warnings
whereas smokers low in self-efficacy and high in perceived risks from smoking respond better to
gain-framed warnings. Indeed, gain-framed messages in warning labels have also been shown to
enhance intentions to quit smoking more strongly than loss-framed messages (Mays, Niaura,
Evans, Hammond, Luta, & Tercyak, 2015; Mollen, Engelen, Kessels, &Ven Den Putte, 2017).

Despite these intriguing results, more research is needed to understand how smokers

might respond to recently implemented strategies for improving cigarette warning labels, such as
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the inclusion of GWLs and the manipulation of message content. Study designs that incorporate
empirically-supported psychological theories and multi-item measures would be particularly
informative for understanding how interactions between these tobacco control strategies might
influence smokers’ attitudes, thoughts, and momentary processing of cigarette warning labels
(Francis, Hall, Noar, Ribisl, & Brewer, 2017).
Study Aims and Hypotheses

This study was designed to evaluate daily smokers’ psychological responses to a variety
of cigarette warning labels. More specifically, the primary aim of this study was to determine
how manipulation of warning label type (text-only versus GWL) and warning label message
(gain-framed versus loss-framed) might impact levels of psychological reactance, risk
perceptions for smoking, cigarette cravings, and motivation to quit smoking. The secondary aims
of this project were to explore construct-related and demographic moderators of the relationships
between warning label conditions and self-reported outcomes, as well as to identify specific
types of warning labels that are salient to individuals who are intending to quit smoking. Adults
in the United States have likely not been exposed to the variety of warning labels that have been
implemented in other countries because changes in cigarette packaging remain under legal
consideration in the United States. Thus, American smokers comprise a population for which
GWLs and differences in message content are generally novel concepts. Understanding how
American smokers respond to GWLs, determining what message content increases motivation to
quit smoking, and exploring sub-group reactions to warning labels would inform how well these
tobacco control policies might promote smoking cessation (especially among individuals who

are already interested in quitting).
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Using a blocked, counter-balanced, 2 X 2 within-subjects design, daily smokers
completed four visual attention tasks, with each task including a variety of images of cigarette
packs corresponding to one type of warning label: GWL/gain-framed, GWL/loss-framed, text-
only/gain-framed, and text-only/loss-framed. The tasks also included stimuli that were meant to
distract participants from viewing the cigarette packs (e.g., images of other consumer products).
Such a design improves the external validity of the method because smokers do not encounter
cigarette packs in isolation, and competing stimuli are always present to attract smokers’
attention away from cigarette packs.

Primary Aim 1: To test how exposure to various types of cigarette warning labels
influences psychological reactance, cigarette cravings, risk perceptions for smoking, and
motivation to quit smoking.

Hypothesis 1a. I hypothesized a main effect of label type on psychological reactance.
More specifically, because previous research has shown that GWLs elicit greater reactance than
text-based warnings (Noar et al., 2015), I expected that, regardless of message content, GWLs
would consistently produce greater state psychological reactance than text-only warnings.

Hypothesis 1b. I hypothesized a main effect for label content on psychological reactance
and risk perception. More specifically, I expected that, regardless of label type, loss-framed
messages would generate greater increases in risk perception and psychological reactance than
gain-framed messages. These hypotheses were generated based on findings from previous
research: despite higher receptivity to gain-framed messages (McKee, O’Malley, Steward,
Neveu, Land, & Salovey, 2004), loss-framed GWLs have been found to be more effective at

getting smokers to contemplate the risks of smoking (Bansal-Travers et al., 2011).
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Hypothesis 1c. I hypothesized additive, synergistic effects between label type and label
content on psychological reactance and motivation to quit smoking. More specifically, I expected
that the GWL/loss-framed condition would produce higher psychological reactance over the
GWL/gain-framed condition, and I expected that the GWL/gain-framed condition would produce
higher motivation to quit smoking when compared to the GWL/loss-framed condition. The
reactance-based interactions were hypothesized based on data and proposals suggesting that both
GWLs (Noar et al., 2015) and loss-framed messages (O’Keefe & Jensen, 2008) may produce
stronger reactance. The motivation-based interactions were hypothesized based on previous
research suggesting that GWLs can promote thoughts about smoking cessation (Yong et al.,
2014), whereas gain-framed warning labels can strengthen intentions to quit smoking (Mays,
Niaura, Evans, Hammond, Luta, & Tercyak, 2015).

Secondary Aim 1: To evaluate construct-related, theory-based moderators of reactions to
cigarette warning labels.

Hypothesis 2a. I hypothesized a moderating effect of trait reactance on the relationship
between label type and outcome variables as well as label content and outcome variables. More
specifically, I expected that, compared to participants with low trait reactance, participants high
in trait reactance would exhibit greater state reactance, greater cigarette cravings, and lower
cessation motivation when exposed to GWLs and when exposed to loss-framed messages.

Hypothesis 2b. I hypothesized a moderating effect of smoking behavior on the
relationship between label content and outcome variables. More specifically, I expected that
participants who smoked more cigarettes per day and who reported higher levels of nicotine
dependence would exhibit greater state reactance and greater cigarette cravings when exposed to

loss-framed messages. These hypotheses were based on previous research showing that higher
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levels of nicotine dependence were associated with more positive responses to gain-framed
messages over loss-framed messages (Fucito, Latimer, Salovey, & Toll, 2010). Thus, I expected
that gain-framed messages would attenuate dependent variables that could be associated with
negative smoking-related outcomes (e.g., cravings, psychological reactance).

Hypothesis 2c. I hypothesized a moderating effect of baseline cessation motivation on
the relationship between label content and post-task cessation motivation. More specifically, |
expected participants with high baseline cessation motivation to exhibit higher post-task
cessation motivation after exposure to gain-framed warning labels than after exposure to loss-
framed labels. In contrast, I expected participants with low baseline cessation motivation would
not respond as favorably to this type of message content. This hypothesized moderation effect is
based on previous research showing that gain-framed messages can promote smoking cessation
(Toll et al., 2014), a behavior that often requires smokers to be higher in readiness to quit.
Secondary Aim 2: To explore demographic moderators of reactions to cigarette warning
labels, including gender, race/ethnicity, education, income, and age. These data could be
valuable for understanding how specific sub-populations of smokers respond to different types of
cigarette warning labels, a research aim encouraged by a recent grantees’ meeting focused on
future research directions with GWLs (Thrasher et al., in press).

Secondary Aim 3: To explore reactions to warning labels among smokers who are
preparing to quit smoking within the next 30 days. This aim may help identify specific label
type/label content combinations that are salient to smokers intending to quit. Previous research
has explored how GWLs (Hammond, 2011) and messaging strategies (Toll et al., 2014) can

impact quit attempts, but this aim would allow for an exploration of how different label types,
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label content, and label type/label content combinations can impact several potential mechanisms

of successful quit attempts (e.g., risk perceptions, motivation).
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METHOD
Design Overview

This study utilized a 2 (label type: GWL versus text-only) X 2 (label message: gain-
framed vs. loss-framed) within-subjects design. After completing screening procedures, eligible
participants were scheduled for one 90-minute experimental session. Participants provided
informed consent, completed a carbon monoxide (CO) breath test to confirm smoking status, and
completed baseline self-report measures at the start of the session. Participants then completed
four counter-balanced computerized visual attention tasks. During each experimental task,
participants sat in front of a desktop computer screen and viewed a series of images containing
one combination of labeling components (GWL/gain-framed, GWL/loss-framed, text-only/gain-
framed, text-only/loss framed). While viewing these images, participants were also shown
competing images of other consumer products placed in various quadrants of the computer
screen (e.g., office supplies, toiletries).

Of note, an original aim of this study was to evaluate visual attention to warning labels,
as these tasks were designed to allow for collection of gaze data with eye-tracking technology.
However, despite attempting to collect eye-tracking data from the sample, a majority of the data
was unanalyzable due to machine error and technical difficulties. Thus, those data were not
analyzed as a part of this report. Please see Appendix A for the hypotheses associated with this
original study aim, as well as a timeline laying out the occurrence and results of the technical

difficulties that made these data unanalyzable.
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After finishing each experimental task, participants completed self-report measures of
state reactance, risk perceptions, cigarette cravings, and motivation to quit smoking. Participants
completed 10-minute washout tasks (word search puzzles) between each experimental condition
and received $30 compensation at the end of the session.

Participants

Power analyses for this study were conducted using GPower 3.1 (Faul, Erdfelder, Lang,
& Buchner, 2007). The target sample size was determined to allow for adequate power (> .80)
for identifying small-to-medium effect sizes for eye-tracking outcome variables (e.g., gaze
duration, latency to first gaze). Based on these power analyses, a sample of 62 participants
enrolled in this study. Participants were eligible for inclusion if they were 18-65 years old, were
current daily smokers, had been smoking for at least one year, were not currently taking action to
quit smoking (e.g., using nicotine replacement therapy), and reported no current significant
visual or memory impairments. To mask the primary outcomes of the project, the study was
advertised as a study of visual perception for consumer products. Participants were recruited
from the University of South Florida (USF) and from the greater Tampa community through
fliers and classroom advertisements. Individuals who had participated in previous research
studies at the Tobacco Research and Intervention Program (TRIP) were also contacted to assess
their interest in participating in this study. All participants completed a phone screen prior to
scheduling an experimental session to confirm eligibility, and all participants provided informed
consent before beginning any experimental procedures. This study was approved by the
institutional review board (IRB) at USF, and a copy of the IRB’s approval letter can be found in

Appendix B. A blank copy of the study’s informed consent for can be found in Appendix C.
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Materials

Self-report questionnaires were administered at baseline and after every experimental
task. Each experimental task employed static images containing a variety of consumer products,
including cigarette packages with accompanying warning labels.

Questionnaires. All self-report measures and questionnaires can be found in Appendix A
following the original eye-tracking aims associated with this study. Participants completed a
demographic questionnaire at baseline as well as a smoking status form assessing current
smoking status, number of years spent smoking, number of cigarettes smoked per day, and time
since last cigarette, among other smoking variables. Contained within the smoking status
questionnaire was the Fagerstrom Test for Nicotine Dependence (FTND), a six-item measure of
nicotine dependence with a range of scores from 0-10 (Heatherton, Kozlowski, Frecker, &
Fagerstrom, 1991). Participants also completed the 14-item version of the Hong Psychological
Reactance Scale (HPRS; Hong & Page, 1989) at baseline. This is a measure of trait
psychological reactance that includes four factors: Freedom of Choice, Conformity Reactance,
Behavioral Freedom, and Reactance to Advice and Recommendations. Finally, participants were
asked at baseline whether they were planning to quit smoking in the next six months or the next
thirty days. Participants who reported that they were planning to quit in the next thirty days
represented smokers who were in the preparation stage of the transtheoretical model of behavior
change (Prochaska & Velicer, 1997).

A 4-item measure of state reactance was completed immediately after each experimental
task. The State Reactance Scale (SRS) has been used to evaluate smokers’ responses to graphic

warning labels, and higher scores reflect higher state reactance (Erceg-Hurn & Steed, 2011).
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Finally, participants the following three questionnaires were administered five times
during the experimental session — at baseline and immediately following each experimental task:
1) the Questionnaire on Smoking Urges — Brief version (QSU-B; Cox, Tiffany, & Christen,
2001), a 10-item version of the Questionnaire on Smoking Urges (Tiffany & Drobes, 1991) that
quantifies cigarettes cravings that produces a total score that integrates smoking for reward and
smoking for relief; 2) the Contemplation Ladder (CL; Biener & Abrams, 1991), a measure of
current motivation to quit smoking that depicts a ladder as a continuum of readiness to quit
smoking; scores on this measure range from 0 (No thought of quitting) to 10 (Taking action to
quit), and the ladder includes anchor points to help classify participants across the five stages of
the transtheoretical model of behavior change (Prochaska & Velicer, 1997; precontemplation,
contemplation, preparation, action, maintenance); 3) a risk perception questionnaire (RPQ;
Vidrine, Simmons, & Brandon, 2007) that assesses smokers’ perceptions of the general
likelihood that they will develop a smoking-related disease and the specific likelihoods for
developing one of four specific smoking-related diseases.

Experimental Tasks. The experimental tasks were designed, constructed, and presented
to participants within E-Prime® 2.0 (Psychology Software Tools, Inc., Sharpsburg, PA). Each
task comprised 10 “test trials” that included images of cigarette packs with warning labels and 5
“filler trials” that did not include images of cigarette packs whatsoever. Each test trial and filler
trial was presented for 10,000 milliseconds (ms), was followed by a 500 ms inter-trial interval,
and was preceded by a fixation cross that was displayed for 200 ms. Previous studies of cigarette
packaging and GWLs have displayed test stimuli for 4000 ms (Siissenbach et al., 2013), 5000 ms
(Shankleman et al., 2015) and 10,000 ms (Maynard et al., 2014). This study implemented a

longer viewing time because, in theory, a longer presentation period provides a more reliable
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estimate of sustained attention (Hogarth, Dickinson, & Duka, 2009), which may be of
importance due to the novelty of the stimuli that were presented to participants.

The order of experimental tasks was counterbalanced across participants using a Latin
Square procedure. The order of trials within each task was held constant across participants, as
was the placement of each cigarette pack and distractor image. Distractor images represented
several types of commonly-encountered consumer products, including snack foods, toiletries,
office supplies, etc. The on-screen display for each test trial and filler trial was divided into
quadrants, with cigarette packs and distractor images placed in pre-determined quadrants. This
arrangement was used so that no stimuli ever appeared in the center of the display.

The size of the cigarette packs and competing consumer products were kept constant for
each trial of each experimental block. Warning label areas were standardized across conditions to
subsume 50% of the front of the cigarette pack and included content that represented one of four
combinations: GWL with gain-framed text, GWL with loss-framed text, text-only warning with
gain-framed text, and text-only warning with loss-framed text. The graphic components within
each GWL condition reinforced the message content of the text, with gain-framed text
accompanied by gain-framed graphics (e.g., doctors helping patients) and loss-framed text
accompanied by loss-framed graphics (e.g., diseased body organs). Messages inherent in the
warning labels were succinctly constructed to represent the following consequences of smoking:
1) reduced life expectancy (e.g., “Smokers die younger than non-smokers™); 2) smokers’
development of disease and chronic illness (e.g., “Quitting smoking reduces your risk for
emphysema”); 3) non-smokers’ development of disease and chronic illness (e.g. “Smoking
around pets increases their risk of cancer”); 4) financial burden (e.g., “Quitting smoking will

save you money”); and 5) stigma associated with smoking (e.g., “Smokers often feel ashamed of
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Figure 8. Construct-related moderators of the main effect of label content on measures of state

reactance.
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Figure 9. Construct-related moderators of the main effect of label type on post-task measures of

craving and state reactance.
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Figure 10. Significant main effects of label type on measures of cigarette craving among

smokers intending to quit in the next 30 days. Error bars represent standard errors of the mean.
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