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Abstract
Introduction. Graphic warning labels have been shown to be more effective than text-only
labels in increasing attention and perceived health risks, but most U.S. studies have involved
single exposures in laboratory or Internet settings.
Methods. We recruited a convenience sample (N=202) of U.S. adult smokers from.population
subgroups with higher rates of smoking and smoking-related deaths who had participated in a
larger survey about graphic warning labels. Participants were randomized.to get one of nine
graphic + text labels or a text-only label. Research staff affixed a warning label sticker to
participants’ cigarette pack(s) at enrollment. Color graphic labels covered slightly more than the
lower half of packs. Black and white labels of current U.S. text-only warnings covered the
existing side warning to prompt attention to the label (i.e., attention control). Participants
received extra stickers of the same label for subsequent ‘packs, and completed three telephone
interviews in one week.
Results. Participants reported low avoidance (<34%) and consistent use of the stickers (91%).
Smokers consistently paid more attention to.graphic than text-only labels. Only five of the nine
graphic warning labels were significantly associated with greater thoughts of health risks.
Thinking about quitting and'Stopping smoking did not differ by label. Qualitative data illustrated
differences in the “stickiness;’ self-referencing, and counterarguments of graphic warning labels.
Conclusions. UiS. smekers’ reactions to graphic warning labels on their own packs were similar
to other, mote controlled studies. Qualitative findings underscore the need for warning labels

that ‘encourage self-referential processing without increasing defensive reactions.
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Introduction

In the United States, one of four text-only Surgeon General’s warning labels has been
included on the side of all cigarette packs since 1984. Other countries have added larger graphic
images to their warning labels (World Health Organization, 2012). When required on packs and
store displays, graphic warning labels provide high reach and frequency of exposurefor
communicating the health risks of smoking to the public (Hammond, 2011). Graphic:warnings
may be especially influential given that tobacco companies increasingly rely oncigarette
packaging and point-of-sale displays to communicate with consumerssdue to réstrictions placed
on other forms of advertising (Kotnowski & Hammond, 2013; Moodie &Hastings, 2010;
Wakefield, Morely, Horan, & Cummings, 2002).

Much of the research on individuals’ reactions to warning labels has been conducted in
countries that have adopted graphic cigarette warning labels. Observational studies outside the
U.S. suggest that graphic labels produced a significant reduction in national smoking rates and
increased quit attempts (Azagba & Sharaf, 2013; Fathelrahman et al., 2013; Jidong, Chaloupka,
& Fong, 2014). Although some debate the strength of this observational research (Hammond,
Fong, McDonald, Brown, & Cameron, 2006; Ruiter & Kok, 2006; Ruitter & Kok, 2005),
reviews of the literature suggest that compared with text-only warning labels, graphic labels are
more likely to draw attention;and result in greater information processing, message recall, and
perceived health#isks of smoking (Hammond, 2011; Hammond, 2012; Hammond, Reid,
Driezen, & Boudreau, 2013). Greater message processing has been associated with greater
intentions;to quit and behavior change (Hammond et al., 2003). Further, the positive effects of
graphic warning labels are not offset by avoidance behaviors reported by a minority of people
(Hammond, 2011; Hammond, Fong, McDonald, Brown, & Cameron, 2004). Graphic labels also

may be more effective among smokers, minorities, and those with low education (Cantrell et al.,
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2013; Hammond, 2011; O'Hegarty et al., 2006; Thrasher et al., 2012), but may be less effective

among dependent smokers and those with low intention to quit smoking (Willemsen, 2005).

Previous research on graphic warning labels in the U.S. has generally involved brief
experimental exposures to one or more graphic warnings in an Internet study or laboratory
setting (Berg et al., 2011; Emery, Romer, Sheerin, Jamieson, & Peters, 2014; O'Hegarty. et al:,
2006; Peters et al., 2007; Strasser, Tang, Romer, Jepson, & Cappella, 2012). Like two-ereative
experiments that exposed non-U.S. smokers to a single graphic warning label over time (1-2
weeks) (Moodie, Mackintosh, Hastings, & Ford, 2011; Rooke, Malouff, & Copeland, 2012), our
efforts sought to more authentically expose U.S. smokers to graphi¢.cigarette warning labels
over time, and compare their cognitive reactions to graphic vsstext=only warning labels. Further,
because most studies have compared graphic vs. text-only warning labels, this study focuses on
differences across nine graphic warning labels seleeted by the FDA.

More research is needed to understand what features of graphic warning labels elicit
positive and negative reactions, and increase persuasion. Graphic warning labels may impact
recipients’ attitudes and behaviors indirectly through increased cognitive and affective reactions
(i.e., “mediational pathways’’) (Emery et al., 2014; Peters et al., 2007). Greater attention, recall,
engagement, emotional response, and self-referential thinking related to the warning may
indicate more elaborative information processing (Dunlop, Wakefield, & Kashima, 2008;
Dunlop, Wakefield, & Kashima, 2010; Petty & Cacioppo, 1986). Self-referencing, relating a
message to one’s personal (recalled) experiences, may include increased perceptions of personal
involvement or relevance, as well as “activation of personal memories” (Dunlop et al., 2010).
For example, some images may allow viewers to better imagine the harms from smoking
happening to them. In one study, graphic, but impersonal images (e.g., a diseased mouth) were
more personally relevant than images of an individual suffering from smoking harms (e.g., a man

with a breathing mask) (Thrasher et al., 2012). Also, images of babies may provide more
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motivation to quit smoking among women than men (O'Hegarty et al., 2006). Although self-
referential thinking has been associated with greater recall and message persuasion, it may
increase counterarguments when perceived message quality (e.g., argument strength) is low or
message-processing demands exceed the value of the information provided (Chang, 201 L).
Counterarguments are defensive strategies that undermine motivation to change one’s'tisk
behavior, and may be inherently (even if somewhat unconsciously) self-referential because they
are meant to protect the self-concept from threats (e.g., smoking risk information). In previous
research, smokers reported more negative emotions after viewing aversive(e.g., diseased mouth)
vs. not aversive (woman with empty baby buggy) images; however,they.also reported more
positive cognitions and positive implicit attitudes about smoking, and no differences in quit
intentions (Sussenbach, Niemeier, & Glock, 2013). Such positive cognitions and implicit
attitudes of smoking following aversive warnings may indicate defensive or reactant responding
as a method for coping with negative affect (Festinger, 1962; Witte, 1992). The present study
sought to explore whether we could expose smokers to graphic warning labels over time and the
extent to which smokers would attend to, and be persuaded by, those warnings. Additionally, we
sought to explore cognitive andsbehavioral reactions to graphic warning labels among smokers,
especially defensive responses.such as counterarguing and reactance (McQueen, Vernon, &
Swank, 2013).
Method

SAMPLE, STUDYDESIGN, AND PROCEDURES

Adult smokers who participated in a larger survey about graphic warning labels (June
2012 -March 2013) were eligible for the randomized experiment if they had a working phone
and at least one half-full cigarette pack with them at enrollment. For the larger survey, we used
targeted recruitment through community partners in 14 states to enroll a diverse, convenience

sample of participants from five population sub-groups with high rates of smoking and/or
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smoking-related morbidity and mortality: Low-income and rural Americans, African Americans,
American Indians, U.S. military personnel and blue-collar workers (Centers for Disease Control
and Prevention, 2014; DeSantis, Nasishadham, & Jemal, 2013; Ham et al., 2011; Meyer, Yoon,
& Kaufmann, 2013; Vander Weg, Cunningham, Howren, & Cai, 2011). Participants spent 30
minutes completing the larger survey, which exposed them to all 9 graphic warningabels on
iPads as they responded to questions about each label individually (in random otder) and
completed card sort activities to categorize the 9 labels in response to different questions. The
iPad surveys presented images of the graphic labels alone and on unbranded cigarette packs. The
9 graphic warning labels (Supplementary Appendix) used in this study were selected by the FDA
to be used on all cigarette packs in the U.S. starting in September 2012. Legal challenges by the
tobacco industry have since caused the FDA to propose.the design of new labels that will comply
with mandates in the Family Smoking Prevention and Tebacco Control Act and the First
Amendment.

Of 504 adult smokers in the larger.study, a convenience subset of 202 was enrolled in the
randomized experiment. Participants agreed to be randomized to one of 10 conditions: one of 9
FDA proposed graphic warning labels and a text-only condition in which participants were then
randomized to one of the fouritext labels currently on US cigarette packs. Research staff affixed
warning label stickerssto patticipants’ own cigarette pack(s) at enrollment. Extra stickers were
provided to participantssalong with instructions to affix them to packs they used during the
follow-up péeriod. The number of extra stickers provided was based on the number of cigarettes
they reported smoking per day at the time of enrollment. The same randomly assigned warning
label was used by each participant throughout the whole week-long study.

Graphic warning stickers covered more than the lower half of the front of the pack,
whereas text-only stickers covered the same area on the side of a pack as existing text warnings.

Although the control condition’s warnings duplicated current warnings from the Surgeon
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General, we provided stickers in an attempt to re-orient smokers to the warning labels and to
ensure that all groups experienced the action of affixing warning labels to their own packs during
the follow-up period (i.e., attention control). Trained interviewers administered computer-
assisted telephone surveys to participants at approximately 2, 4, and 6 days follow-up.
Participants were given gift cards of increasing amounts for completing each follow=upy($5,$10,
$35). Each telephone survey took about 10 minutes to complete. All study procedures-and
materials were approved by Washington University’s Institutional Review.Board.

MEASURES

The same quantitative (fixed-choice) and qualitative (open-ended)’'questions were
assessed at each follow-up (i.e., days 2, 4, and 6). Fixed-cheiee survey questions ensured
standard and efficient data collection. Responses to open-ended questions were generally brief.
Trained interviewers typed gist responses directly into the survey database. Two open-ended
questions (“When you would see the warning label... what did you think? and “...how did you
feel”) assessed participants’ unique reactions to the warning labels they received. To better
engage and learn from participants, we also asked them to elaborate on “yes” responses to many
fixed-choice questions.

Exposure: Participants were asked to report how many full or partial cigarette packs
they had smoked sincesthe start of the study and on how many packs they had placed the warning
label stickers. Participants who reported as many stickers used as number of packs used were
considered compliant and all others were categorized as non-compliant. Avoidance of the
warninglabel was assessed by measures from previous studies (Borland, Yong, et al., 2009;
ITC). Specifically, participants were asked to what extent (O=none of the time — 4=all of the
time) did they ever: a) try to cover up the label, b) keep the label out of sight, ¢) use a cigarette

case or cover, or d) decide not to use the warning label sticker or tear it off.
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Attention: Participants were asked to what extent (O=none of the time — 4=all of the
time) they looked at the warning label when opening their pack to get a cigarette. An open-
ended question was used to classify whether they only briefly glanced at it or actually
read/thought about it. We assessed subjective recall by asking participants if they remembered
what the warning label on their package was about (yes/no), followed by an open-ended, question
that asked them to describe the label. Interviewers did not repeat the question ot,probe-for
further details once a participant offered a recollection of the label. Thus, we coded objective
recall as correct if the participant correctly recalled any aspect of the image.ortext of their
assigned warning label. Vague responses such as “surgeon general’s warning” and “smoking is
harmful” were coded as incorrect. We also coded these responses across the three follow-up
time points to determine whether participants were “ever aceurate” and/or “always accurate”
(yes/no). We were interested in both subjective and objective recall measures because they may
reflect different levels of information processing(Craik & Lockhart, 1972; Houts, Doak, Doak,
& Loscalzo, 2006). Further, smokers whe perceive that they correctly recall the warning on their
cigarette packs may be less inclined to think/further about health risks or seek additional
information or resources for quitting. Thus, acknowledging a general risk “Smoking kills” may
prevent some individuals from deeper processing of the risk information (e.g., blunters) (Miller,
1995).

Reactions: Participants were asked if seeing the warning label on their cigarette pack
ever: a) made them'think about the health risks of smoking, b) made them think about quitting,
c) made'them think twice about smoking, d) stopped them from smoking, and e¢) made them want
to smoke more (Borland, Yong, et al., 2009; ITC). Each question was answered yes/no; if yes,
participants were asked to explain their answer (open-ended).

Potential covariates were assessed using standard measures in our larger survey: gender

(male/female), age, race (African American, White, other), education (less than high school, high
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school/GED, some college, college degree or more), income (<$25,000 vs. > $25,000), and
children living in the participant’s home (yes/no). We applied the RUCA (Rural-Urban
Commuting Areas) taxonomy to recruitment locations and defined rurality as a RUCA code of 4
or above (WWAMI Rural Health Research Center). The likelihood of using cessation resources
to quit smoking was assessed as a mean score (alpha=.91) of 5 items measured on a.7=peint scale
(1=not at all likely, 7=extremely likely): How likely is it that...? a) You will buy a nieotine
replacement product to help you quit smoking, b) You will take a prescription medication to help
you quit smoking, ¢) You will call 1-800-QUIT-NOW to help you quit smoking, d) You will
enroll in a quit smoking program if one were available to you at minimal.€ost and easy access, €)
You will talk to a medical professional about how to quit smeking.=Self-efficacy for quitting
smoking was assessed as a mean score (alpha=.90) of 4.items.measured on a 7-point scale
(1=strongly disagree — 7=strongly agree): 1) If yowtried to quit smoking, you would succeed; 2)
I feel confident that I can quit smoking; 3) ['feel'confident that I can find help to quit smoking;
and 4) I feel confident that I can overcome the barriers to quit smoking. Participants were also
asked the number of packs smoked during the follow-up period.
DATA ANALYSIS

Logistic regression'was, used to examine associations between smoker’s responses and
type of label. The generalized estimating equations (GEE) method was used to account for the
correlation of repeatedimeasures on each participant over the three follow up surveys (days 2, 4,
and 6) (Liang & Zeger, 1986). We specified an unstructured working correlation matrix for all
models:®Models included 9 graphic warning label variables dummy coded with the text-only
label as the referent. Two time variables were dummy coded with day 2 as the referent. Only
significant covariates were retained in each model. We report adjusted odds ratios (AOR). Odds
ratios are frequently used as estimates of effect size; OR=1.5 is considered small, OR=2.5 is

medium, and OR=4.3 is large (Cohen, 1988; Pampel, 2000).
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Qualitative data were used in two ways. First, we used qualitative data to quantify
particular reactions or utterances to compare across study conditions (content analysis; Weber,
1990). Quantifying responses was appropriate for the two attention measures because the
questions had a single focus, were answered by most participants, and involved categorical
responses. For example, interviewers specifically asked (open-ended) each participantithe extent
to which they looked at the label, which resulted in 2 categories: briefly glancediat the.warning
label and actually read/thought about it. Similarly, two independent reviewers (AM, SB;
Kappa=.93) compared open-ended recall responses to each participant’s assigned label and
judged the responses for accuracy (yes/no); the first author’s ratingsywere‘used for analysis.

Second, we used qualitative data to illustrate conceptual themes grounded within

participants’ reactions to the labels and identified via constant.interaction with the data (Bernard,
2011; Maxwell, 2013). In addition to the open-ended follow-up questions described above,
participants were asked ‘how they felt’; and “what.they thought’ when they saw the warning
label sticker. No probing questions were:asked. Because response content varied widely, trained
research staff coded these responses using traditional methods for analyzing qualitative data
including using a codebook that was developed iteratively. Qualitative responses were recoded
for all emergent codes (e.g:, mismatch) just like a priori deductive codes (e.g., negative affect).
(A copy of the final cedebook'can be obtained from the first author.) The first author checked at
least 5% of coded respenses during each phase of coding to ensure reliable classification of
responses (Kappa >780); any discrepancies were discussed to reach consensus. As suggested by
an anonymous reviewer, we reported frequencies for defensive reactions and included this
variable as a covariate in analyses. Thus, for that variable, two authors (AM, SB) independently
repeated the coding to ensure a comprehensive capture of quotes (Kappa >.95) and consensus in
our estimates, rather than simply consensus in the representative themes that were evident in the

data. Results were discussed among investigators, providing opportunities to challenge
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perceptions, explore potential negative and deviant cases, and reduce the potential for
confirmatory bias (Esterberg, 2002; Pidgeon & Henwood, 1997). The conceptual analysis of the
codes produced a few relevant themes (results), which we define below. Illustrative excerpts
from interviewers’ notes are shown as participants’ responses in italic font. The themes reflect a
combination of related codes (e.g., self-referential), as well as domains within a broadly-defined
code (e.g., defensive reactions). We relied on published literature to help interpret therelated
findings in this study (Chang, 2011; Debevec & Romeo, 1992; Dunlop et al., 2008; Dunlop et al.,
2010; McQueen et al., 2013).
Results

SAMPLE

The sample was diverse in age, race, marital status, children living in the home,
employment status, education, and income (Table ). Most participants smoked more than one
pack of cigarettes during the short follow-up peried (M=4.9, SD=2.9). Because of small cell
sizes, we did not examine statistical differences in socio-demographics by study condition. Over
the one week study period, two participants (both assigned to graphic warning labels) were lost
to follow-up.
EXPOSURE

Participants repertedhigh levels of compliance using the stickers on their packs and not
tearing them off at the first follow-up (Table 2). Compliance did not change over time. Few
participants/eported avoidant behaviors such as using a case or cover to hide the warning label
(Table 2)s, Logistic regression analysis results are shown in Table 3. Only one of nine
comparisons was statistically significant: smokers given the label with the child in a smoke
cloud (label 2) were less likely to cover up the label compared with smokers assigned to the text-
only label (Table 3). More participants admitted to keeping the label out of sight (Table 2), but

we found no significant correlates of this behavior (Table 3).
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ATTENTION

Compared to graphic warning labels, the text-only labels garnered little attention until
after participants were asked about them during the first follow-up interview (Figure 1).
Participants who received a graphic warning label reported looking at the label significantly
more often than participants who received a text-only warning label, and this difference.was
consistent across all graphic labels (Table 3). Looking at the label was also associated.with
having lower education and greater self-efficacy to quit (Table 3).

Subjective recall of the assigned label was over 95% at the first follow=up for both groups
(Table 2). However, participants assigned to graphic labels more often correctly described some
aspect of their label’s contents (image or message) comparedswith participants assigned to text-
only labels (Table 2). Recall of graphic images was more often reported than message text for
our general measure of recall (Table 2). Incorrect recall by text-only participants was due in part
to vague responses like “surgeon general’s warning” or “smoking kills” and 35% of text-only
participants never demonstrated correct recall over the three time points. Incorrect recall by
graphic label participants was mainly due to/descriptions of other (not assigned) graphic warning
labels and 8% of participants,never‘demonstrated correct recall. The odds of reporting any
correct recall was greater for graphic vs. text-only labels, and the pattern of associations was
consistent for all graphie labels (Table 3).
REACTIONS

When we compared each graphic label separately in repeated measures analyses, the
labels that. showed a man smoking with a tracheotomy (label 1), the child in a smoke cloud (label
2), the diseased mouth (label 4), the oxygen mask (label 5) and the infant in an incubator (label
6) prompted significantly more thoughts about health risks than text-only labels (Table 3). There
was also a significant effect of time: thinking about health risks was greater at the last vs. first

follow-up (Table 3). Compared with whites, African Americans and other racial groups were
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more likely to report thinking about the health risks of smoking (Table 3). Ever making

defensive comments about the labels was associated with decreased odds of thinking about the
health risks of smoking (Table 3).

There was no association between warning labels and participants’ reported smoking-
related cognitions and behavior regarding thinking about quitting, thinking twice abeutismoking,
stopping smoking even temporarily, or smoking more (Table 2). Those who completed+high
school/GED had more thoughts of quitting compared to those with a college degree (Table 3).
Those who reported greater likelihood of using cessation resources and self-efficacy for quitting
had more thoughts of quitting, whereas reporting any defensive comments was related to fewer
thoughts of quitting (Table 3). Reports that the labels ever made participants stop smoking were
greater at the last follow-up vs. the first (Table 3). Women (45%) were more likely than men
(26%) to report that the labels ever made them stop.smoking (Table 3). Those who reported
higher likelihood for using resources to quit smeking were more likely to stop smoking. Those
who smoked more packs of cigarettes during the study or made any defensive reactions were less
likely to stop smoking in response to the. warning label (Table 3).

EMERGENT THEMATIC QUALITATIVE RESULTS

Effect of label overtime. Some participants reported an increased or lingering effect of
having a graphic warning label on their cigarette pack, perhaps due to its vividness: [ have
become more botheredwby the sticker. Now I think about it more. All of the time, even when |
don't look at it, even'if I open a new pack with no label, I visualize the label on the pack, so I get
a similamthought. Others reported a waning effect over the short follow-up period, At first I felt
pretty wicked and now I have become kind of numb to it; it's repetitive. Additionally, many
participants reported that the labels had no effect on them: It doesn’t bother me at all and Just

normal, I guess. I pretty much ignored it.
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Self-referential thinking. The label made some participants think about: a) their own
health problems related to smoking (e.g., dental, breathing, cough, asthma); 7 worry about my
health. Smoking isn’t good for a diabetic, b) how bad it would be if they experienced the
negative health effect portrayed in the label; Basically I would think about how I hoped that it
[tracheotomy] wouldn’t happen to me, and c) someone in their own life who sufferedfrom
smoking, My grandpa only smoked for a year or two and got lung cancer whenthe was-60 and
died or were at risk because of smoking / thought about how second-hand smoke could harm my
family and grandkids. Other statements illustrated self-questioning responses-to seeing the
warning labels such as why am [ smoking? and Am I killing myself'like this?

All participants had been exposed to multiple graphieswarning labels as part of the larger
study and 29 participants (14%) in the randomized experiment perceived a mismatch in the label
assigned to them, reporting that they thought another label would have suited them better.
Although the labels that people thought would beweffective for them varied by participant, some
got more attention than others (e.g., man smoking with tracheotomy, baby in an incubator): The
sticker I got isn’t really a good one. The.one with the guy with the hole in his neck is a good one.
That one makes you think a bitsThe same with the one with the cancer on the lip. Several
reported that they did not have children or were not going to get pregnant so the labels with
children were not relevant, not relatable and least effective for them. However, several others
thought the labels withubabies would have been more effective for them: If' I had the one with
the little babies on'it maybe I would feel differently, but this one -- nothing. One person would
have hidden some images if assigned: Of all the ones I saw, this one was least bothersome,
worrisome. Ones I would have hid — the one with the stoma and the one with the premature baby
in the incubator. Those would have needed to be hidden. More graphic. Some participants’

responses illustrated low perceived similarity to, and appeal of, specific images: [ feel pretty
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disconnected from the image because I’ve known many smokers throughout my life that have

never had a tracheotomy.

Defensive reactions. Defensive reactions, voiced by a minority of the sample (N=35;
17%), illustrate a variety of strategies for reducing the perceived threat to the self (Table4).
Types of defenses evident in our data include message rejection, in which an individual
denigrates the veracity of the message (text and/or image) or source (Table 4)., Other defensive
strategies allow individuals to acknowledge a harm in general, but a) normalizeit.as a way of
minimizing the importance of any specific risk, or b) deny personal relevance by suggesting a
reason an individual is not personally at risk (self-exemption) (Table4). “Psychological reactance
is evident when individuals feel their personal choice or autonomy has been threatened and so
respond negatively to the message. For example, severfal.comments specifically mentioned
personal liberties and choice (Table 4). Defensive comments (any vs. none) were not associated
with demographics, packs smoked during follow-up, avoidance of label, or study condition
(graphic vs. text-only, and within graphic).

Discussion

Our unique study design allowed for the investigation of adult U.S. smokers’ reactions to
graphic cigarette warning/labels on their own packs while living with them for a week. This
method of exposure is unique for US audiences, who are generally shown graphic warnings in a
laboratory or Internet environment at one point in time. Reliance on such laboratory exposures
for testing fear appeals has been criticized (Hastings, Stead, & Webb, 2004). Although our small
sample sizeésirequire cautious interpretation of the results, study findings confirm differences in
smokers” reactions to graphic vs. text-only cigarette warning labels.

Only two participants failed to complete all follow-up surveys in the randomized
experiment, which may be due to our in-person recruitment of adults who had already completed
our larger survey study, our increasing incentive structure, and the low burden on participants
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who were asked to affix stickers to their cigarette packs and complete a brief telephone survey
three times during one week. These results are in contrast with those of Moodie et al. (2011)
who knocked on doors in selected neighborhoods in Scotland and asked participants to use their
own packs or transfer their cigarettes to plain brown packs with the same “Smoking Kills” text
on the front and the diseased vs. healthy lung graphic on the back for two weeks (randomly
assigned). Participants received weekly reminders to use the correct packs and to return‘two
surveys each week; however only 34% of participants completed the full studyas intended.
Consistent with an eye-tracking study (Strasser et al., 2012), smokers.int the graphic
labels condition in our more “real-world” experiment also reported significantly greater attention
and correct recall compared with smokers in the text-only labels condition. The reported
exposure to assigned warning labels was high across all conditions and avoidance was low.
Participants who received text-only labels appeared.to payattention to the warning label much
more often after the first follow-up (47%) compared with initial reports (<12%), perhaps in
anticipation of being asked about the label in subsequent surveys. However, graphic warning
labels consistently garnered more attention, and images were more often recalled accurately.
Details of images were probably easier to recall than message details; however, our recall
measure was general and didnot probe for recall of both image and message elements. Text-
only participants may-have believed that since they had seen related text warnings for years that
they accurately récalled.what it said and spent less time looking at it as a result. Warning labels
can only beeffective if noticed and our results showed that graphic labels were better at getting
smokershattention. Although the pattern of positive associations was similar, few graphic labels
had significantly greater odds of making smokers think about health risks. The label showing a
man smoking with a tracheotomy prompted thoughts about harms, but the qualitative data
suggests mixed reactions. Although some felt it was persuasive, others noted the uniqueness of a

smoker with a tracheotomy, which may reduce personal relevance and perceived susceptibility.
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Future studies should explore any negative effects of remembering the graphic image, but having
no recall or incorrect recall of the warning’s message (e.g., thinking the label of the man
smoking with a tracheotomy warned about lung cancer).

The behavioral impact of graphic and text warning labels did not differ; about one-third
of all participants reported that each type of label prompted them to stop smoking even
temporarily. The reason for this result is unknown. Previous studies have reported effects of
graphic warning labels on forgoing a cigarette, quit attempts, or cessation afternational
implementation of graphic cigarette warning labels where no control condition'existed. Rates of
behavior change vary considerably in these studies (10-27%), possibly due to differences in
behavioral measures and follow-up intervals (Hammond et als;, 2007;"Hammond et al., 2004;
Hammond et al., 2003; Koval, Aubut, Pederson, O'Hegarty, & Chan, 2005; Willemsen, 2005).
Given our short follow-up, our measure of temporary behavioral effects is consistent with our
expectation that few, if any, participants would feport quit attempts lasting 24 hours or more.

Self-referential thinking may be an important mediator of the impact of graphic cigarette
warning labels. In previous studies, it has been associated with greater learning and recall, a
positive attitude toward a product, and greater perceived risk and intention for health behavior
change (Dunlop, Wakefield,"& Kashima, 2008; Dunlop et al., 2010). Further, Dunlop and
colleagues have concluded that media messages may promote both self-referential emotions
(e.g., fear) and plot-referent emotions (e.g., sadness). Self-referential emotions have been
associated with greater cognitive elaboration, engagement with a story, and greater perceived
risk ‘andintention (Dunlop et al., 2008; Keller & Block, 1996). Graphic warning labels or other
anti-tobacco media campaigns that prompt self-referential thoughts such as those reported by
participants in this study (“Why am I still smoking?’ or “What will it take for me to quit?’) may
produce more perceived susceptibility and cessation attempts. Self-referential thinking was also

illustrated when participants discussed the “mismatch” regarding their assigned label, and some
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responses revealed defensive reactions. Viewing others’ faces on warning labels may be
distracting for some people and inhibit more self-referential thinking compared to impersonal
images (i.e., diseased mouth) (Thrasher et al., 2012). More research is needed to identify new
methods and messages that will prompt effective self-referential thinking (Baldwin, Rothman,
Vander Weg, & Christensen, 2013; Glock, Muller, & Ritter, 2013; Mevissen, Meertens; Ruiter,
& Schaalma, 2012).

Our mixed-methods study design provided unique qualitative data of the varied reactions
to the cigarette warning labels. Such data are not meant to generalizeto allsmokers, but provide
illustrations of authentic reactions to warning labels in a U.S. sample. Although defensive
reactions were voiced by a minority of participants, reactancesand message rejection have been
reported in previous studies of smokers exposed to graphic warnings (Erceg-Hurn & Steed,
2011; Sussenbach et al., 2013), and self-exemptiomand normalizing the harm beliefs about
smoking have been reported by smokers in previous studies (Oakes, Chapman, Borland,
Balmford, & Trotter, 2004; Peretti-Wately Halfen, & Gremy, 2007). Fear arousal may prompt
defensive responses, which reduce persuasion (Umeh & Stanley, 2005). In this study, defensive
reactions were negatively related to'looking at the label, thinking of health risks and quitting, and
stopping smoking after seeingithe warning label. Disturbing images may grab viewers’
attention, but individuals whofeel vulnerable or threatened because the threat is personally
relevant may be distracted from attending to the accompanying text warning as demonstrated in
eye-tracking studies (Brown & Richardson, 2012), as well as be more likely to “efficiently
disengage” their attention from the image based on the results of studies measuring brain activity
(Kessels, Ruiter, & Jansma, 2010; Kessels, Ruiter, Wouters, & Jansma, 2014). The stage model
of processing of fear-arousing communication posits that people who feel vulnerable to a severe
threat will engage in defensive, but systematic information processing to criticize and minimize

the threat (de Hoog, Stroebe, & de Wit, 2005). Smokers in our study mostly voiced
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counterarguments, which may be the most effective defensive strategy to resist attitude change
(Jacks & Cameron, 2003). Counterarguing often involves attacks on the message or source
credibility, which requires more conscious information processing or elaboration than simple
message avoidance or blunting defenses. Such elaboration may instill greater confidence in
one’s attitudes; thus, reducing the persuasive effect of the risk message. Several strategies for
reducing defenses and increasing unbiased information processing and messagetacceptance have
been examined, but more experimentation is needed before any of these strategies are likely to be
used routinely in practice (Armitage, Harris, Hepton, & Napper, 20083 Bloek.& Williams, 2002;
Das, Vonkeman, & Hartmann, 2012; Glock et al., 2013; Green & Clark, 2012; Kotz, Huibers,
West, Wesseling, & van Schayck, 2009; Mukherjee & Dubes2012)iPre-testing warning labels
before national implementation is warranted to identify particular labels or characteristics that
prompt undesirable reactions such as reactance. ‘Research on defensive reactions has been
limited and few conceptual models and measures:for defensive responses exist (Blumberg, 2000;
Dillard & Shen, 2005; McQueen et al., 2013; Oakes et al., 2004). More research is needed to
determine the role and relative effects of different defensive reactions on attitude and behavior
change.

Our results suggestiqualitative differences in the “stickiness” (Heath & Heath, 2007) of
certain graphic imagesmOuriparticipants clearly described images they remembered from their
earlier participation inthe larger survey study. Multiple participants explained why a particular
graphic warning label would have been more effective or relevant to them than the label they
were assigned, and this effect was not limited to those assigned text-only labels. Although
previous research suggests that warning labels need to be refreshed and changed over time to
reduce “wear-out effects,” (Borland, Wilson, et al., 2009) it is also important to note that for
some smokers, certain graphic images may linger in their thoughts and motivations to quit.

Because specific graphic warning labels cannot be matched to individual smokers in the real
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world, selecting labels that appeal to wider audiences may improve their overall impact.
Additionally, media campaigns that feature a variety of graphic images and role models can
reinforce and augment the effects of specific graphic warning labels received by smokers that are
less salient to them than others, and increase the elaboration, understanding, and personal
relevance of the warnings (Brennan, Durkin, Cotter, Harper, & Wakefield, 2011).
Limitations

The small sample size per condition reduces our ability to detect statistically significant
differences between labels and increases the variability in our reported estimates, as illustrated
by the large confidence intervals. Such variability also may be due'to unmeasured moderator
variables that could be examined in future studies, such as conceptual understanding of smoking
risks and perceived relevance of each warning label. Furtherywe did not correct for the number
of analyses performed which may increase Type I'errors._The convenience sample and
recruitment strategies may affect selection bias and limit the ability to generalize our findings.
However, we sought to involve smokers from population subgroups that have higher than
average rates of, and health disparities due to, smoking from multiple U.S. regions and settings.
We relied on participants’ self-repottedadherence to assess exposure to assigned warning labels
rather than objective measures; but we found no differences across conditions. Having
participants affix warning labels to their own packs may have produced greater effects than real-
world exposure t0 pre-printed warnings on cigarette packs due to forced attention during the act
of affixing the sticker on their pack and due to cognitive dissonance (Festinger, 1962). Perhaps
placing'warning labels on their own cigarette packs induced feelings of hypocrisy among
participants, which motivated attitude change (Aronson, Fried, & Stone, 1991; Stone, Aronson,
Crain, Winslow, & Fried, 1994). Although the type of warning label (text vs. graphic) is
confounded with the placement on the pack (side vs. front), we used this design to mimic

conditions in the real world, which we consider a strength. Both the novelty and the placement
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of the graphic warning label on the front of packs may be responsible for some of the observed
effects. Similarly, the graphic image dominated participants’ recall of the label and interviewers
did not probe for message-specific recall, thus limiting our ability to adequately compare
message recall across groups.

Although the short follow-up period limited our ability to show changes in cognitions and
behavior over longer periods of time, we wanted to maximize our ability to retain (and-assure
greater compliance among) such diverse participants in our unique longitudinalistudy. We did
not expect warning labels to have an immediate and direct impact on behaviorand we did not
explicitly encourage participants to quit smoking. We did not specifically assess intention to quit
or quit attempts in our brief follow-up surveys, but we were.able torcontrol for the effects of
related variables from the larger survey (i.e., likelihood.of using resources to quit and self-
efficacy for quitting). Unlike previous studies thatiexplored the effects of different images with
similar text warnings or different warning themes,(Cameron, Pepper, & Brewer, 2013;
Hammond et al., 2013; Thrasher et al., 2012), our study sought to explore reactions to the nine
FDA selected graphic warning labels, which limited the possible comparisons within type of
graphic label.

Our participants may-have been more amenable to seeing graphic warning labels on
cigarette packs than theJlargerpopulation of smokers due to their willingness to participate in
two studies exposing them to these graphic images. The frequency of defensive responding may
be higher in‘the larger population of smokers. Our qualitative data comprised brief open-ended
responses;to interviewer prompts during the quantitative surveys. Trained research staff typed
responses in real-time rather than transcribing them from audio-recordings due to time and
resource limitations for this study. Although our method may lose some of participants’ natural
language and emphasis, we are confident that the variety and nature of their thoughts and

feelings were accurately captured. Our method of verifying only a subset of coded data (5%)
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after extensive training and discussions to finalize the codebook may have reduced the total
number of quotes appropriately identified and coded for each variable examined, but the
limitation of this method was less likely to influence consensus for the global, conceptual themes
that emerged from the data.
Conclusion

Consistent with the results of prior observational and cross-sectional experimental
research, our week-long study of real-world exposure to cigarette warningdabels among adult
U.S. smokers found that graphic cigarette warning labels were more effective.than text-only
warning labels in capturing the attention of smokers every time they,opened their pack for a
cigarette, in being correctly recalled, and in promoting morethoughts about the health harms of
smoking. Because some graphic labels were more effective than others in eliciting these
responses and because labels had no effect on behavior, future research should explore specific
strategies to optimize the impact of warning labels. Because real-world distribution of warning
labels cannot be tailored to individual differences, graphic images that encourage self-referential

processing without increasing defensive.reactions may be most effective.
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Total Sample
(N=202)

Graphic labels
(N=185)

Text-only labels
(N=17)

Age (Range 18-71)

M=38.3 (SD=13.5)

M=38.6 (SD=13.6)

M=34.9 (SD=12.2)

Male 105 (52%) 96 (52%) 9 (53%)
Race
White 89 (44%) 82 (44%) 7 (41%)
African American 85 (42%) 78 (42%) 7 (41%)
Other 28 (14%) 25 (14%) 3 (18%)
Marital Status
Never been married 83 (41%) 72 (39%) 11 (65%)
Married/Coupled 57 (28%) 53 (29%) 4 (24%)
Divorced/Separated 49 (24%) 48 (26%) 1 (6%)
Widowed 7 (3%) 7 (4%) 0
Children (<18) living at home 82 (41%) 75 (41%) 7 (41%)
Employed 82 (42%) 77 (42%) 5 (29%)
Education
Less than high school 32 (16%) 29 (16%) 3 (18%)
High school/GED 79 (39%) 75,(41%) 4 (24%)
Some college 59 (29%) 54 (29%) 5 (29%)
> College degree 30 (15%) 25 (14%) 5 (29%)
Income
<$10,000 62 31%) 57 31%) 5 (29%)
Over $10,000 but <$25,000 50 (25%) 46 (25%) 4 (24%)
Over $25,000 but <$50,000 51(25%) 47 (25%) 4 (24%)
Over $50,000 22 (11%) 20 (11%) 2 (12%)
Rural 14:(7%) 12 (6%) 2 (12%)
Likelihood of using resources to quit < M=3.4 (SD=1.9) M=3.4 (SD=1.9) M=3.3 (SD=2.1)
Self-efficacy to quit M=4.9 (SD=1.7) M=4.9 (SD=1.7) M=4.8 (SD=2.0)
Packs smoked during study
0-2 41 (20%) 36 (19%) 5(29%)
3-5 79 (39%) 74 (40%) 5 (29%)
5-10 68 (34%) 62 (34%) 6 (35%)
10-20 7 (3%) 7 (4%) 0

Totals may not equald00 due to missing data.
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Table 2. Participant reactions to warning labels at each follow up
Graphic labels Text-only labels
Day 2 Day 4 Day 6 Day 2 Day 4 Day 6
(n=185) (n=184) (n=183) (n=17) (n=17) (n=17)
Exposure to Warning Labels
Number of packs used since enrolled M=2.1 M=3.6 M=5.0 M=2.0 M=3.1 M=4.7
(SD=1.3) | (SD=2.1) _| (SD=3.0) (SD=0.8) | (SD=1.9) | (SD=2.7)
100% compliance putting stickers on packs 169 (91%) | 155 (84%) | 129 (70%) 15 (88%) | 15 (88%) | 14 (82%)
Ever did not use label or tore it off (%Yes) 4 (2%) 5(2.7%) 3 (1.6%) 1(5.9%) | 1(5.9%) |1(5.9%)
Tried to cover label up - None of the time 151 (82%) | 156 (85%) | 158 (86%) 15 (88%) | 15 (88%) | 15 (88%)
Kept label out of sight - None of the time 123 (66%) 4 134.(73%) | 136 (74%) 12 (71%) | 13 (77%) | 12 (71%)
Used a case or cover to hide label (%Yes) 1 (1%) 1.(1%) 1 (1%) 2(12%) | 3(18%) |3 (18%)
Attention to Warning Labels
Looked at label when opened pack - Most /All of the time 121(65%) | 117 (64%) | 121 (67%) 2 (12%) | 8 (47%) | 8 (47%)
Self-report: Recalled what label was about 176 (95%) | 182 (99%) | 182 (99.5%) | 17(100%) | 17(100%) | 17(100%)
Coded: Any correct recall 158(85%) | 164 (89%) | 163 (89%) 7(41%) | 8(47%) | 8(47%)
Correct recall for message 66 (36%) 66 (36%) | 65 (36%) 7(41%) | 8(47%) | 8(47%)
Correct recall for graphic image 130 (70%) | 125 (68%) | 132 (72%)
Correct recall for both image and message 38 (21%) 27 (15%) | 34 (19%)
Reactions to Warning Labels
Label made you think about health risks of smeking (%Y es) 146 (79%) | 151 (83%) | 158 (86%) 10 (59%) | 11 (65%) | 10 (59%)
Label made you think about quitting (%Yes) 130 (71%) | 136 (75%) | 133 (73%) 8 (47%) 10 (59%) | 11 (65%)
Label made you think twice about smoking (%Yes) 132 (71%) | 131 (71%) | 128 (70%) 12 (71%) | 12 (71%) | 11 (65%)
Label ever stopped you from smoking (% Yes) 57 31%) 65 (36%) | 70 (38%) 6 (35%) | 6(35%) |8 (47%)
Label made you want to smoke more (% Ye€s) 3 (2%) 2 (1%) 5(3%) 0 (0%) 1 (6%) 1 (6%)

Totals (n) may not equal 100 due to:missing data. Percentages are based on the column N.
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Exposure Attention Reactions
Tried to cover Kept label out of | Looked at label Any correct recall Label ade you Label made you Label ever stopped
label up -None sight -None vs when opened pack | (coded variable) — think‘about health think about you from smoking
vs. Some/Most Some/Most/All of | -Most /All vs. Yes vs No risks of smoking — | quitting— Yesvs | — Yes vs No
Warning labels /All of the time the time None of the time Yes vs No No
1. Throat 1.31(0.31-5.64) | 1.43(0.48-4.24) 4.75 (1.44-15.66) | 5.12 (1.52-17.26) 15.837(3.14-79.93) | 2.67 (0.58-12.30) | 0.87 (0.21-3.58)
2. Child in smoke cloud | 0.29 (0.08-0.99) | 0.58 (0.18-1.88) 6.21 (1.85-20.92) | 13.09 (3.26-52.47) 8.68 (1.76-42.72) 3.14(0.56-17.74) | 0.75(0.21-2.7)
3. Crying woman 4.15 (0.81-21.23) | 1.33 (0.42-4.25) 5.26 (1.66-16.65) | 4.07 (1.33-12.51) 287 (0.71-11.60) 0.81 (0.22-3.04) 0.94 (0.25-3.53)
4. Diseased mouth 0.31 (0.09-1.1) 0.68 (0.21-2.14) 5.94 (1.68-21.08) | 8.13 (2.02-32.73) 3.99 (1.12-14.21) 1.16 (0.27-4.95) 1.12 (0.3-4.22)
5. Mask 0.83 (0.22-3.17) | 1.00 (0.32-3.08) 8.30 (2.66-25.89) | 6.05 (1.71-21.41) 5.39 (1.2-24.19) 2.88 (0.55-14.92) | 0.66 (0.17-2.58)
6. Infant 0.87 (0.21-3.57) | 1.02 (0.34-3.13) 4.94 (1.65-14.76) | 31.33 (6.57-149.53) | 3.90 (1.14-13.4) 2.49(0.67-9.31) 0.90 (0.19-4.25)
7. Quit man 1.82 (0.42-7.94) | 1.21(0.37-3.99) 4.27 (1.18-15.53) | 16.41 (2.91-92.66) 2.67 (0.71-10.02) 2.83(0.37-21.32) | 0.86 (0.26-2.83)
8. Diseased lung 0.56 (0.17-1.85) | 0.48 (0.16-1.45) 9.44 (2.24-39.71) | 8.57(1.94-37.82) 3.32 (0.93-11.85) 1.63 (0.26-10.17) | 2.07 (0.41-10.44)
9. Cadaver 0.61 (0.16-2.36) | 1.19 (0.34-4.20) 5.15 (1.53-17.37). | 21.19 (4.03-111.5) 3.26 (0.90-11.74) 0.36 (0.07-1.85) 1.40 (0.36-5.49)
10. Text-only 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Covariates
Day 4 -- -- -- -- 1.26 (0.84-1.88) -- 1.33 (0.82-2.15)
Day 6 -- -- -- -- 1.74 (1.11-2.73) -- 1.68 (1.09-2.60)
Day 2 -- -- -- 1.00 -- 1.00
Female -- -- -- -- -- - 2.47 (1.26-4.83)
Male -- -- -- -- -- -- 1.00
African American -- 1.52 (0.92-2.49) == -- 4.10 (2.10-7.99) - -
Other -- 1.00 (0.46-2.2) -- -- 10.66 (2.54-44.68) - -
White -- 1.00 4.31 (1.49-12.42) -- 1.00 -- --
Less than high school -- -- 4.22 (1.67- 10.69) -- -- 3.03 (0.82-11.20) -
High school grad -- -- 2.58 (1.09- 6.14) -- -- 5.15 (1.68-15.78) -
Some college -- - 1.00 -- -- 2.52 (0.92-6.92) -
College degree - -- -- 1.00 --
Use resources to quit -- -- 1.28 (1.06-1.55) -- -- 1.56 (1.27-1.92) 1.6 (1.35-1.90)
Self-efficacy to quit -- -- - -- -- 1.43 (1.12-1.83) -

Packs smoked

0.32 (0.15-0.66)

0.79 (0.69-0.91)

Any defensive comments

1.00

0.27 (0.13-0.53)

0.38 (0.16-0.88)

0.33 (0.14-0.79)

No defensive comments

4.75 (1.44-15.66)

1.00

1.00

1.00

--Non significant covariates wetreidropped from the model. Statistically significant associations are in bold font.
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Table 4. Qualitative responses illustrating defensive information processing (from a total of 64
comments from 35 individuals)

Suppression: Self-exemption (19 comments from 14 individuals)

e [ had a complete physical a year ago. I have the lungs of a 25 year old and I've been
smoking for 47 years. It hurts you if you're sitting, but I stay active.

¢ ['m one of the people where genetics is going good. My father smoked for 59 years, 5
packs a day. Gave it up when he was 79 because he didn't like the taste. He lived until 89.

e Poor guy [in the label]. Like most people that smoke it'll be someone else not me.

Counterarguing: Message Rejection (17 comments from 12 individuals)

e [ don't feel it's that true. I don't think cigarette smoking is the major cause of someone's
teeth going bad.

e This is all information I already know but I do not agree with it all--especially information
about secondhand smoke.

e [ think it's misinformed. The warning label is suggesting that if you don't. smoke you
might not get bad teeth, but that's not true.

¢ [ think about carbon monoxide and the warning and think that that wasn't fully true
because then how could they sell cigarettes legally?

e Think it's mis-informative. There are many reasons the mouth may look like that.

Counterarguing: Normalize the harm (11 comments from 8 individuals)

o [f there are labels like that on cigarettes there should be labels on other things like
that...like fat kids on McDonald’s things or pictares of drunk driving on alcohol.

¢ [ wondered why they didn't put warning labels on garsiif they are going to put them on
cigarettes.

e The image was offensive -perhaps too forceful'and graphic. Perhaps not fair to target
smokers in this manner -why not a graphic image of an injury on beer bottles.

e Smoking is dangerous to your health, but death is inevitable.

e There are so many things that people can do'to harm themselves. When I think about
smoking I think that it may shave/©ff'15 years of your life but is that a bad thing? [ may
lay in a bed dying for about tensyears and have never been a smoker like my grandma who
lost her vision and her mental capacity and she never smoked.

Counterarguing: Reactance (14 comments from 6 individuals)

e They were intrusive and‘an infringement upon liberties.

o [ feel violated -my pefSonal rights and liberties were trespassed. I believe the government
is lying about the message behind smoking.

e [ just thought it was kind of getting into people's business; you shouldn't take pictures and
threaten them, with it.

e The sticker reinforces my belief that this is demonizing smoking habits. I smoke because
I choese to smoke and feel that smoking is targeted.

o [ think it's kind of extreme to put these on packages. It's everyone's right, constitutional
right, to'smoke if they want to. It hasn't been proven that cigarettes cause all the health
effects that the labels are saying; it could be from other things like air pollution. These

measures are a little bit drastic.

http://mc.manuscriptcentral.com/ntr
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Figure 1. The extent of attention paid to graphic vs. text-only cigarette warning labels every time a pack was,opened
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Note. The graph shows the percentage of smokers who looked at the label most or all of the time, with error bars
showing the 95% confidence interval.
http://mc.manuscriptcentral.com/ntr
Images reproduced with permission from the U.S. Food and Drug Administration
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Supplemental Appendix of FDA-Proposed Graphic Cigarette Warning Labels
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OPTIONAL ONLINE SUPPLEMENTAL TABLE

1
2 Frequency of participant reactions to text and graphic labels at each follow up
3
4 Child in . . . .
5 Text Throat | smoke Crying | Discased Mask Infant Quit Discoegtl Cadaver
6 only cloud woman | mouth man lung
7 2/17 4/22 6/20 2/22 7/21 3/20 3/20 1/21 4/19 4/20
8 Tried to cover Day 2 (12%) | (18%) | (30%) (9%) (33%) (15%) | (15%) (5%) (21%) (20%)
9 label up (% Dav 4 2/17 1/22 8/20 0/22 6/21 4/20 2/20 2/21 3/19 2/19
12 Some/Most/All Y (12%) | (5%) (40%) (0%) (29%) (20%) | (10%) (10%). | (16%) (11%)
of the time) 2/17 1/22 6/20 0/22 521 1/20 3/19 121 4/19 4/19
12 Day 6 (12%) | (5%) (30%) (0%) (24%) (5%) (16%) (5%) (21%) (21%)
13 Dav 2 2/17 15/22 11/20 15/22 14/21 14/20 13/20 10/24 15/19 14/20
14 Looked at label Y (12%) | (68%) | (55%) (68%) | (67%) (70%) | (65%) (48%) | (79%) (70%)
15 when opened pack | Dav 4 8/17 14/22 11/20 14/22 15/21 12/20 13/20 12/21 13/19 13/19
16 P P Y (47%) | (64%) | (55%) (64%) | (711%) (60%) |[(65%) (57%) | (68%) (68%)
(% most/all)
17 Dav 6 8/17 13/21 15/20 17/22 16/21 11/20 10/19 14/21 14.19 11/19
ig Y (47%) | (62%) | (75%) (77%) | (76%) (55%)n (53%) (67%) | (74%) (58%)
517 17/22 18/20 17/22 18/21 16/20 19/20 19/21 16/19 18/20
20 Day2 29%) | (77%) | (90%) (77%) | (85%) (80%) . 14(95%) (91%) | (84%) (90%)
21 Correct recall Dav 4 8/17 17/22 18/20 18/22 18/21 17/20 20/20 20/21 17/19 19/19
3:23 (coded variable) Y 47%) | (77%) | (90%) (82%) | (86%) (85%) | (100%) | (95%) | (90%) (100%)
8/17 19/22 19/20 16/22 19/21 17/20 18/19 19/20 17/19 19/19
;g Day 6 (47%) | (86%) | (95%) (73%) “(91%) (85%) | (95%) (95%) | (90%) (100%)
10/17 20/22 18/20 14/21 17/21 17/19 13/20 16/21 | 15/19 16/20
26 Label made you Day 2 (59%) | (91%) | (90%) (67%) [| (81%) (90%) | (65%) (76%) | (79%) (80%)
27 think about health Dav 4 11/16 20/22 19/20 19/22 17/21 16/20 16/19 16/21 15/18 13/19
28 risks of smoking Y (69%) | (91%) | (95%) (86%) | (81%) (80%) | (84%) (76%) | (83%) (68%)
29 (%Yes) Dav 6 10/17 20/22 18/20 19/22 18/21 18/20 17/19 18/21 14/19 16/19
30 Y (59%) | (91%) | (90%) (86%) (86%) (90%) | (90%) (86%) | (78%) (84%)
31 Dav 2 8/17 20/22 15/20 15/22 13/21 14/19 12/19 16/21 13/19 12/20
32 Label made vou Y 47%) | 91%) | (75%) (68%) | (62%) (74%) | (63%) (76%) | (68%) (60%)
33 think abmi Dav 4 10/17 18/22 17/20 15/22 15/20 14/20 15/19 16/21 13/18 13/19
34 o Y (59%) | (82%) u(85%) (68%) | (75%) (70%) | (79%) (76%) | (72%) (68%)
35 quitting (%Yes)
Dav 6 11/17 17/22 17/20 16/22 15/21 14/20 14/19 16/21 12/18 12/18
g? Y (65%) | (77%) | (85%) (73%) | (711%) (70%) | (74%) (76%) | (67%) (67%)
6/17 7122 7/20 7/22 7/21 3/20 6/20 7/21 7/19 6/20
gg Label ever Day2 (35%) Jo(32%) | (35%) (32%) | (33%) (15%) | (30%) (33%) | (37%) (30%)
stonped vou from | Day 4 6/17 10/22 7/20 10/22 9/21 5/19 5/20 7/21 7/18 5/19
40 pped y o Y (35%) L (45%) | (35%) (45%) | (43%) (26%) | 25%) (33%) | (39%) (26%)
41 smoking (%Yes)
Dav 6 8/17 9722 7/20 8/22 10/21 4/20 8/19 10/21 8/18 6/19
jé Y (B5%) 1(41%) | (35%) (36%) | (48%) (20%) | (42%) (48%) | (44%) (32%)
44
45
46 http://mc.manuscriptcentral.com/ntr
47
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