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Abstract

Introduction: Population-level communication interventions, such as graphic warning labels
(GWLs) on cigarette packs, have the potential to reduce or exacerbate tobacco-related health dis-
parities depending on their effectiveness among disadvantaged sub-populations.This study evalu-
ated the likely impact of nine GWLs proposed by the US Food and Drug Administration on (1)
African American and (2) Hispanic smokers, who disproportionately bear the burden of tobacco-
related illness, and (3) low education smokers, who have higher smoking rates.

Methods: Data were collected online from current smokers randomly assigned to see GWLs (treat-
ment) or the current text-only warning labels (control). Participants were stratified by age (18-25;
26+) in each of four groups: general population (n = 1246), African Americans (n = 1200), Hispanics
(n=1200), and low education (n = 1790). We tested the effectiveness of GWLs compared to text-
only warning labels using eight outcomes that are predictive of quitting intentions or behaviors
including negative emotion, intentions to hold back from smoking, intentions to engage in avoid-
ance behaviors, and intentions to quit.

Results: Across all outcomes, GWLs were significantly more effective than text-only warning labels
more often than expected by chance. Results suggested that African Americans, Hispanics and
smokers with low education did not differ from the general population of smokers in their reac-
tions to any of the nine individual GWLs.

Conclusions: The nine GWLs were similarly effective for disadvantaged sub-populations and the
general population of smokers. Implementation of GWLs is therefore unlikely to reduce or exacer-
bate existing tobacco-related health disparities, but will most likely uniformly increase intentions
and behaviors predictive of smoking cessation.

OXFORD

with tobacco-related illnesses. Even though African Americans and

Introduction

Hispanics have a lower smoking prevalence than whites, they are

Negative health outcomes are not evenly distributed across smok- more likely to die from smoking-related diseases."? Higher rates of
ers. Underserved and marginalized groups in the United States, smoking among individuals with lower education levels also leads
including African Americans, Hispanics, and individuals with less to more tobacco-related disease than among more highly educated
than a high school education, are disproportionately burdened smokers.?
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One cessation intervention that reaches all smokers is cigarette
pack warnings. US law requires that nine graphic warning labels
(GWLs) be printed in rotation on 50% of both the front and back
of all cigarette packs (see online Supplementary Material),* replacing
the current text-only warning labels (TWLs) on the side of the pack.
At least 77 countries have already imposed similar pictorial warn-
ings and at least 60 countries require warnings to cover at least 50%
of the package.® In general population samples, GWLs have been
found to be more effective than TWLs.*' GWLs in Canada signifi-
cantly decreased smoking rates by 3—4 percentage points over 9 years
relative to the United States.® GWLs have also increased knowledge
about tobacco harms, discouraged nonsmokers from experimenting,
prevented former smokers from relapsing, and increased smokers’
intentions and attempts to quit, even discouraging them from having
a cigarette when they were about to.*’ More specifically, the GWLs
proposed by the US Food and Drug Administration (FDA) have pro-
duced strong negative emotional responses and perceptions of effec-
tiveness among general population samples of US smokers.”!°

However, not enough is known about the effects of GWLs on
tobacco-related health disparities.*'""'> A recent meta-analysis
found that cigarette price increases most consistently reduce the
gap between high and low socioeconomic groups, while market-
ing controls (including health warning labels) either reduce the gap
or impact all groups equally.’® Another meta-analysis found health
warning labels worked equivalently across education groups.'> More
recently, Thrasher and colleagues'* found that Brazilian smokers
with low educational attainment said they perceived GWLs as more
effective and GWLs made them forgo a cigarette more than educated
smokers (a difference not found among Mexican smokers respond-
ing to TWLs). Pictorial information may be easier for low education
smokers to understand than TWLs. Further, antismoking television
ads high in emotion and narrative form are more effective at increas-
ing the likelihood of quitting and calling a quitline among smokers
with lower educational attainment and socioeconomic status than
among those of higher attainment and status,’>'” and so emotionally
evocative GWLs might also be especially effective for these groups.

Other studies suggest that GWLs are as effective among dis-
advantaged groups as among the general population'®?! and thus
have a neutral effect on disparities. Cantrell and colleagues'® found
no significant interaction between race/ethnicity or education and
treatment condition (GWLs or TWLs) on salience, perceived impact,
credibility, or quit intentions. In similar studies, Hammond and col-
leagues” found no significant condition-by-education interaction
on overall perceived effectiveness of the warnings and Thrasher and
colleagues® found no significant condition-by-race interactions on
credibility, believability, or personal relevance of the warnings. Race
and education also did not moderate the demand for cigarette packs
carrying GWLs or TWLs, as estimated by smokers’ willingness-to-
pay.?! Finally, if disadvantaged groups do not identify with charac-
ters in a GWL (eg, because of racial differences), or if understanding
is impaired,” GWLs may be less effective among disadvantaged
groups than the general population, thereby exacerbating dispari-
ties; although to date there is no empirical evidence of such effects.

The primary objective of this study was to evaluate the poten-
tial impact of the nine GWLs proposed by the FDA on three of the
sub-populations that disproportionately bear the burden of tobacco-
related disease in the United States: African Americans, Hispanics,
and smokers with low educational attainment. We built on findings
from previous studies that have tested the effectiveness of the FDA-
proposed GWLs,” %1820 by assessing the potential impact of each

individual warning label as well as the set of GWLs. We compared
responses from those exposed to GWLs and those exposed to TWLs
on quit intentions, and on eight other measures shown to be posi-
tively associated with quitting intentions or behaviors: (1) “negative
emotional responses,” which may play a role in message acceptance
and are positively linked to thinking about the health risks of smok-
ing, quit intentions, and quit behaviors®?*; (2) “perceived effective-
ness of the warning” (PE), as PE ratings of smoking cessation public
service announcements have been shown to predict quit intentions
and subsequent changes in smoking behavior?*2¢; (3) “beliefs about
the harms of smoking,” as having concerns about the effect of smok-
ing on health has been shown to predict quit attempts?’; (4) “inten-
tions to talk about the warning,” as smokers who talk about GWLs
are more likely to quit smoking or make cessation attempts®®; “inten-
tions to talk about quitting” (with either (5) “a medical professional”
or (6) “a close other”) as that is also predictive of increased quit
intentions and behaviors?®3’; (7) “intentions to avoid warnings”; and
(8) “intentions to hold back from smoking a cigarette as a result
of warnings,” as avoiding warning labels and forgoing smoking a
cigarette also increases the likelihood of quitting activities as well
as decreasing adolescent intentions to smoke.’*> We also measured
reactance to see if the labels induced resistance to persuasion.*

In assessing the likely impact of the GWLs on tobacco-related
disparities, we were interested in whether the magnitude of differ-
ence in responses to the GWLs versus TWLs was larger, smaller, or
the same, in each of the sub-populations as in the general population
of smokers. Guided by the following research questions, we exam-
ined the effectiveness of the FDA-proposed GWLs:

1. Are GWLs (in aggregate) more effective than TWLs?

Are particular individual GWLs more effective than TWLs?

3. Is the magnitude of the difference between seeing GWLs (in
aggregate) and TWLs larger, smaller, or the same, for disadvan-
taged groups relative to the general population?

4. Is the magnitude of the difference between seeing individual
GWLs and TWLs larger, smaller, or the same, for disadvantaged
groups relative to the general population?

Methods

Sample
Data were collected through an online survey hosted by the
University of Pennsylvania in the fall of 2012. Respondents were
recruited through Survey Sampling International’s opt-in US panel
and their partner organizations. Participants were randomized into
this study depending on their responses to eligibility questions.
Respondents had smoked more than 100 cigarettes in their lifetime
and currently smoked cigarettes. Young adult smokers (18-25) were
sampled and analyzed separately from older adults because young
adults have a higher rate of cigarette smoking relative to older
adults.’ Therefore smokers were stratified by age (18-235 vs. >26) into
our targeted groups: general population (1, . = 602; 1, = 644),
African Americans (7, ,; = 600; n,,, = 600), Hispanics (1, ,, = 600;
n,,, = 600), and low education smokers (1, ,, = 962; n,, = 828).
Since respondents opt-in to the Survey Sampling International
panel, the general population group was constructed to approximate
a nationally representative sample of smokers by matching it to
Behavioral Risk Factor Surveillance System 2010 estimates of smok-
ers’ racial/ethnic, education and gender distributions. The low edu-
cation sample was recruited independently of the general population
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sample, but was comprised of subsets of the other samples weighted
to match Behavioral Risk Factor Surveillance System distributions of
race and gender. Analyses combining sub-populations adjusted for
over-sampling by including age, gender, race/ethnicity, and educa-
tional attainment.

Experimental Design and Stimuli

Respondents answered questions concerning their smoking behav-
ior and then were randomly assigned to one of 10 conditions: 90%
to the nine treatment conditions and 10% to the control condition.
Respondents in each of the nine treatment conditions saw one of the
nine GWLs (eg, Condition 1 = L1-Harm Child; see Figure 1) and

Control

SURGEON GENERAL'S WARNING:

Smoking Causes Lung Canel_r, Heart Disease,

And May F

Treatment

Figure 1. Stimulus for control and treatment conditions.

were asked to evaluate it using a number of measures. They then
viewed two additional GWLs randomly assigned from the other
conditions and evaluated each of those GWLs on a smaller number
of measures (a slightly different set of measures was used after the
second GWL and after the third GWL). Respondents in the control
condition were randomly assigned to evaluate one of the four current
TWLs. Respondents viewed each warning label for at least 4 seconds.

Measures

Message Evaluations

Three sets of message evaluations were collected after each exposure
using a 5-point agreement scale (1 = strongly disagree to 5 = strongly
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agree). Negative emotional responses were measured by averaging
six emotions felt while looking at the warning (worry, guilt, dis-
gust, sadness, regret, and anger at themselves for being smokers;
Cronbach’s o = .91; adapted from Nonnemaker and colleagues').
PE was measured by the degree to which: the warning was “relevant

» <

important to me,

» <«

to my everyday life, convincing,” “believable,”

»

“accurate,” “makes me think about what it would be like if the situ-

» «

ation shown in the warning happened to me,” “put thoughts in my
mind about quitting,” and “put thoughts in my mind about wanting
to continue smoking.” The last two items were subtracted to cre-
ate a difference score and then averaged with the remaining items
(Cronbach’s o = .87; adapted from Bigsby and colleagues and Zhao
and colleagues?***). Cognitive reactance was measured by the degree
to which: the warning “is dishonest,” “is exaggerated,” “tries to
manipulate me,” and “makes me feel angry at the warning label and

its sponsors” (Cronbach’s a =.80).

Quit Intentions
After the first and third exposures, smokers rated their intentions
to engage in three quitting-related behaviors in the next 30 days:

» «

“reduce the number of cigarettes I smoke in a day,” “call a quitline,”
and “try to quit smoking” on a 4-point willingness scale (1 = def-
initely will not and 4 = definitely will; adapted from Bigsby and
colleagues and Nonnemaker and colleagues?**). These items were

averaged into a quit intention scale (Cronbach’s a =.79).

Other Measures Associated With Quit Intentions

Several other measures were collected only after the first exposure.
Beliefs about the harms of smoking were measured with 11 items
using the 5-point agreement scale. Respondents were also asked
about three intentions to talk to someone in the next 30 days using
the 4-point willingness scale: likelihood of talking “to someone (such
as a friend, family member, partner) about the warning on the pack

”»

of cigarettes that I just saw,” “to someone (such as a friend, fam-
ily member, partner) about my quitting smoking,” and “to a medi-
cal professional about my quitting smoking” (adapted from Bigsby
and colleagues*). Finally, respondents rated how much they agreed
that seeing the warning labels would make them engage in avoid-
ance behaviors and forgo cigarettes using 5-point agreement scales.
Intentions to engage in avoidance behaviors included: covering up
the label, keeping the pack out of sight, and transferring the ciga-
rettes to a different container (Cronbach’s o = .90; adapted from
Borland and colleagues®!). Intention to forgo cigarettes was meas-
ured with whether they would “hold back from smoking a cigarette
when they were about to smoke one” if the warning label was on
their pack of cigarettes (adapted from Borland and colleagues®).

Potential Covariates

Covariates included respondents’ age, gender, race/ethnicity, edu-
cational attainment, and annual household income. Participants’
contemplation of quitting was measured on a 0-10 scale (adapted
from Biener and Abrams*). Six questions from the Fagerstrom Test
for Nicotine Dependence®” measured respondents’ nicotine depend-
ence. Two questions adapted from the brief questionnaire of smok-
ing urges measured cigarette cravings.’® Participants also reported
whether they currently smoke every day or some days, how many
cigarettes they smoke on a typical day, and how many times they had
tried to quit smoking in the past year.

Analytic Approach

Preliminary analyses indicated that smokers’ quitting contemplation
was the only potential covariate that varied by condition (treatment
or control), and so all analyses adjusted for it (and not for the other
covariates). Outcome measures were also checked for variability
across conditions—reactance and beliefs did not vary, and were not
analyzed. Using individual linear regression analyses, the remaining
eight outcome measures were predicted from GWLs (aggregated)
relative to the TWLs (RQ1) for the entire sample of smokers (by
age group) and for each sub-population. Then, individual linear
regression analyses predicted each of the four outcome measures
most responsive to condition for RQ1 from the set of nine dummy-
coded individual GWL conditions relative to the TWLs (RQ2). We
then added interaction terms to the regression models for RQ1 and
RQ2 crossing group (each sub-population vs. general population)
and condition (treatment vs. control) to assess whether the differ-
ence between GWLs (aggregated; RQ3) or individual GWLs (RQ4)
and the TWLs in each sub-population was larger, smaller, or the
same, as the age-matched general population group. Finally, we sub-
stituted those interactions for interactions crossing age group and
condition (within populations) and found very minimal differences
by age group, so analyses are not reported here. We used omnibus
significance testing for the individual GWL analyses (RQ2; RQ4) to
facilitate control over Type [ error (due to the numerous tests in these
analyses). Significant differences (P < .05) for individual labels were
only noted if the overall treatment effect or the interaction effect for
the set of GWLs was significant at P < .10. These analyses used only
responses to the first warning label, which are independent of later
label evaluations. Analyses were conducted using Stata, version 13
(StataCorp, 2013, College Station, TX).

Results

Table 1 presents the demographic and smoking characteristics of the
eight sub-populations and all smokers (18-25 and 26+ year olds).
All of the sub-populations in this study smoked more cigarettes
per day than expected based on National Survey on Drug Use and
Health (2011) estimates. Intercorrelations among the eight analyzed
outcomes for all smokers ranged from 0.19 to 0.69 with the strong-
est correlations between negative emotions and PE (0.67), talking
about the warning and talking to someone about quitting (0.67),
talking to someone about quitting and quit intentions (0.69), and
talking to a medical professional about quitting and quit intentions
(0.67; see Supplementary Material).

Effectiveness of Aggregated GWLs Compared to

TWLs (RQ1)

In aggregate, GWLs were consistently rated as more effective than the
current TWLs (Table 2). For the young adult smokers combined, the
GWLs were significantly more effective on six of the eight outcomes

(adjusted means: negative emotions M, = 3.45, M_ = = 3.09;
intentions to talk about the warning M, =2.54,M_  =2.29,t0
engage in avoidance behaviors M, = 3.10, M_ = 2.46, to hold

back from smoking M, = 3.10, M
oL = 264, M

medical professional about quitting M, = 2.20, M

omrat = 2-81, to talk to some-
= 2.49, and to talk to a
=2.05). For
the older smokers combined, GWLs were more effective on four of
comrot = 3195
=2.11,t0

GWL
one about quitting M

control

control

the eight outcomes (negative emotions M, = 3.48, M
intentions to talk about the warning M, = 2.41, M

control
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engage in avoidance behaviors M, =2.89, M = 2.36,and to
hold back from smoking M, =2.99, M =2.66).

Considering each of the eight targeted sub-populations sepa-

control

rately, from a total of 64 tests (eight outcomes for each of eight sub-
populations), aggregated GWLs were significantly more effective
than TWLs in 25 cases (39%)—an amount greater than expected by
chance (betas range from 0.06-0.23). Most of these significant differ-
ences (22 of 25) occurred with four outcomes measuring responses
most proximal to the warning (negative emotions and intentions to
talk about the warning, engage in avoidance behaviors, and hold
back from smoking).

For all groups except 18-25 year old smokers with low edu-
cational attainment, there were no significant differences in quit
intentions after one GWL exposure relative to control. However, a
single exposure may be insufficient to produce change in quit inten-
tions, so we also assessed whether multiple exposures to GWLs led
to stronger quit intentions. We employed multilevel mixed-effects
linear regressions, using maximume-likelihood estimation with
respondents as random effects, to compare quit intentions after one
and after three GWL exposures within each target sub-population.
In every sub-population, exposure to three GWLs was associated
with stronger quit intentions (P < .001). Note that TWLs could not
be included in this analysis because the control groups only evalu-
ated one label.

Effectiveness of Nine Individual GWLs Compared to
TWLs (RQ2)

Table 3 presents results for each of the nine individual GWLs for each
population examined, on the four outcomes that showed the most
effects at the aggregate level. Quit intentions are also presented, since
it is the most proximal outcome to quitting behavior, although there
were no positive significant effects. In analyses using all smokers,
individual GWLs were significantly more effective than the TWLs
in 62 of 72 tests (four outcomes by nine labels and two age groups).
For older smokers, eight of the GWLs were more effective on the
four outcomes (all except L4-Quit). For the young adult smokers,
four GWLs (L1-Harm Child, L5-Lung, L6-Cancer, L7-Stroke) were
more effective on the same outcomes.

Answering RQ2, we considered GWLs that had betas greater
than 0.10 on all four of these outcomes to be particularly effec-
tive relative to control (Table 3). One label, L6-Cancer, was par-
ticularly effective for both age groups of combined smokers, as well
as for young adult Hispanics, young adult low education smokers,
and older African Americans. Additionally, L5-Lung was particu-
larly effective for all four of the older smoker sub-populations and
the young adult low education smokers. Only one label, L4-Quit,
had betas less than 0.10 on all four of these outcomes for both age
groups of combined smokers, and thus was deemed no more effec-
tive than the TWLs.

Individual Sub-populations Compared to the General
Population (RQ3; RQ4)

Disadvantaged groups did not differ from the age-matched general
populations of smokers in their reactions to GWLs (aggregated) rela-
tive to control (RQ3). From a total of 48 tests (six sub-population
vs. general population comparisons for each of eight outcomes),
no significant differences were observed, indicating that the mag-
nitude of the difference in GWL and TWL ratings was not signifi-
cantly different between groups. There was also no evidence that

the sub-populations differed from the general population of smok-
ers in the effect of three exposures relative to one exposure on quit
intentions.

Among the individual labels, again there was no evidence that the
disadvantaged groups differed from the general population of smok-
ers in their reactions to each of the nine individual GWLs relative to
control (RQ4). From a total of 48 tests (six sub-population vs. gen-
eral population comparisons for each of eight outcomes), no signifi-
cant differences were observed at the set of GWLs level (P <.10), and
so no follow-up individual GWL interaction tests were conducted.

Discussion

Although the FDA has removed these nine GWLs from consid-
eration due to ongoing tobacco industry litigation, these findings
still inform our understanding of the potential impact of GWLs
on tobacco-related health disparities. There was no evidence that
GWLs were less effective for disadvantaged groups than for the
general population and GWLs are thus unlikely to increase dispari-
ties. Instead, results consistently suggested that the effect for GWLs
relative to the current TWLs in the three sub-populations was com-
parable to the effect in the general population (RQ3; RQ4). Thus,
the GWLs are unlikely to directly impact disparities although their
wide distribution would make them easily accessible to disadvan-
taged smokers.

GWLs were consistently more effective than the current TWLs
across the general population and the sub-populations on four out-
comes: negative emotions, intentions to talk about the warning,
intentions to engage in avoidance behaviors, and intentions to hold
back from smoking (RQ1). However, we were surprised that GWLs
did not increase PE or quit intentions relative to the current labels
after one exposure, although quit intentions did increase from one
to three GWL exposures. These results are somewhat inconsistent
with previous work on these GWLs. One explanation is that PE-like
constructs in previous work included measures of PE for others,”!®
while we only assess PE for oneself. Smokers may be less willing to
endorse PE of GWLs for themselves than they are for other people.
Additionally, Nonnemaker and colleagues’ PE-like construct (cogni-
tive impact)'? includes GWL salience, which one would also expect
to boost reported PE over TWLs. As for quit intentions, Cantrell
and colleagues'® found they were greater for GWLs among whites,
African Americans, Hispanics, and smokers with some college edu-
cation. On the other hand, Nonnemaker and colleagues® found that
no GWLs showed effects on quit intentions. So, our lack of quit
intention findings partially aligns with these results.

Since there were no differences between the responses of disad-
vantaged groups and the general population to the nine GWLs, we
draw our conclusions about the effectiveness of individual labels
from findings for all smokers combined (RQ2). Two labels were con-
sistently strong across measured outcomes: LS5-Lung and L6-Cancer.
They produced the most negative emotion relative to control of all
the GWLs. Both of these labels convey the health effects of smoking
through images of diseased body parts. On the other hand, L4-Quit
was no more effective than the current TWLs. By design, it was a
positively-framed warning, and so it is unsurprising that it produced
less negative emotion and intentions to engage in avoidance behav-
iors than the other GWLs. Given that negative emotion and inten-
tions to engage in avoidance behaviors have been associated with
quitting-related intentions and behaviors, we believe future GWLs
that evoke those responses will be most effective for smokers.
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One strength of this study design was the inclusion of a control
group for each sub-population so that GWL effectiveness was assessed
within populations and only the magnitude of that effect was com-
pared to the general population. If sub-populations have different
reporting biases, then comparing the effects of GWLs across groups,
without knowing how that differs from control, would not provide
a fair comparison of the effect for GWLs. However, one limitation
is that the control group only saw one warning. Three exposures in
the control group would have allowed follow-up tests of exposure
frequency by label type (GWLs vs. TWL), which would have strength-
ened the analysis predicting quit intentions from multiple exposures.

Two additional strengths of this design include having a large
enough sample to assess the effectiveness of individual GWLs rel-
ative to the current TWLs for disadvantaged groups, not just the
effectiveness of the set of GWLs. Previous experimental studies of
the response of disadvantaged groups to GWLs have either been
within-participant designs”!” or not large enough to look at the
effects of individual labels.'" Another strength was the comparison
of disadvantaged groups to the general population, rather than to
the contrasting demographic groups (ie, whites and high education
smokers). Although at first glance this comparison may seem unu-
sual, it was appropriate because our main interest was in determin-
ing whether responses to the GWLs among disadvantaged groups
would differ relative to the general population.

Two additional limitations include limited generalizability due
to an opt-in internet sample. Although groups were weighted back
to the Behavioral Risk Factor Surveillance System demographic
distribution of smokers within each sub-population, there still may
be some bias in responding. For example, our participants smoked
more heavily than average smokers, so results may be more repre-
sentative of heavier smokers’ reactions to the GWLs. Another weak-
ness is that our findings rely on self-reports of intentions to talk
about the warning, engage in avoidance behaviors, and hold back
from smoking. Although there is good evidence that intentions are
predictive of behaviors,* they are not behavioral measures, which
would be stronger evidence of treatment effectiveness.

This study provides evidence that the effectiveness of the pro-
posed GWLs relative to the current TWLs does not differ among
smokers with different racial/ethnic or education backgrounds and
the general population. As in previous research,'>!> our data sug-
gest that GWLs are unlikely to reduce health disparities among three
populations who are at greater risk for tobacco-related diseases in
the United States: smokers with low educational attainment, African
Americans, and Hispanics. Positive findings for emotionally evoca-
tive anti-smoking television ads among lower SES smokers'>-!7 sug-
gest that developing GWLs that are even more emotionally evocative
may reduce disparities among smokers of low educational attain-
ment. Even if new GWLs were just similarly effective at producing
outcomes associated with quitting behaviors and intentions, given
that mandatory GWLs would be seen by all smokers, disadvantaged
groups would at least have equal access to an effective interven-
tion.?> Implementing GWLs similar to the ones tested here is likely to
increase motivation to quit among these groups, so cessation treat-
ment organizations will need to be prepared to provide support for
quit attempts among these disadvantaged groups.
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Supplementary Material can be found online at http://www.ntr.
oxfordjournals.org
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