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Objective: To evaluate the attention paid to larger sizes of graphic health warnings (GHWs) em-
bedded within cigarette advertisements so as to assess theirimpacts on rural smokers. Methods:
Daily smokers (N = 298) were randomly assigned to view a cigarette advertisement with 3 condi-
tions: 2 intervention conditions with GHW comprising 20% or 33% of the ad area, or a text-only
control. Eye-tracking software measured attention in milliseconds. Binary outcome mediation
was conducted. Results: Intervention participants spent 24% of their time viewing the GHWs,
compared to 10% for control (p < .01). The odds of GHW recall in the combined (20% and 33%)
intervention group were 3.3 times higher than controls. Total dwell time mediated 33% of the
effect of the graphic condition on any recall. Conclusions: GHWs in 20% of cigarette advertise-
ment space attracted significantly more attention than text-only warnings; larger GHWs did not
increase attention. Attention was significantly associated with warning recall; total time viewing
mediated warning recall. Tobacco ads should include GHWs to attract the attention of smokers.

Key words: smoking; graphic warning; advertising; eye tracking; health communication

Tobacco Regulatory Science. 2015;1(2):175-185
DOI: http://dx.doi.org/10.18001/TRS.1.2.7

igarette advertising and promotion expen-

ditures in the United States exceed $8.3

billion annually with approximately $23
million spent on magazine advertising." This size
of this amount demonstrates that advertising is a
robust communication channel between tobacco
companies and consumers. Exposure to cigarette
advertisements predicts brand loyalty and brand
switching behavior among smokers, and has been
associated with increased cigarette consumption
and continuation of smoking.> Tobacco product
advertisements are inherently at odds with the

overall intent of health warning labels, which aim
to communicate information about the risks of to-
bacco use and promote cessation. Graphic warning
labels convey the known dangers of tobacco prod-
ucts and are required on tobacco product packag-
ing in over 60 countries globally.> Most of these
countries also have implemented comprehensive
bans on tobacco advertising, rendering graphic
warnings within advertisements unnecessary. In
2009, the United States Congress passed the Fam-
ily Smoking Prevention and Tobacco Control Act,
requiring graphic warnings to be placed on ciga-
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rette packaging and on the top 20% of advertise-
ments for cigarettes. Although the Food and Drug
Administration (FDA) issued a rule implementing
this requirement, the FDA’s rule was legally chal-
lenged in 2012,> and a new graphic warning labels
are under development.®

Although the processing of information in health-
warning messages is complex, to be effective, a crit-
ical first step is to draw attention so that consumers
can understand, recall, and use the information for
health decision making.”® Thus, attention paid to
health warning labels is hypothesized to be neces-
sary for informing consumers regarding smoking
risks, and it may influence behavioral intent to quit
smoking.” We can improve our understanding of
consumer reactions to GHWs (and the effective-
ness of GHW characteristics) through research
using eye-tracking equipment, which allows for
detailed capture of precise eye movements when an
individual is exposed to visual stimuli.'” A limited
number of eye-tracking studies have focused on
GHWs and demonstrated that graphic images draw
greater attention than non-graphic warnings.'"'?
Other studies, however, have found that smokers
avoid warnings placed on product packaging."">

Regionally, rural residents have a higher preva-
lence of smoking and are more likely to be exposed
to secondhand smoke, creating a disproportionate
increase in risk for tobacco-related illness.!® In ad-
dition, tobacco control campaigns tend to focus on
urban media markets,’” which further reduce the
reach of public health messages among rural resi-
dents. Compared to the rest of the nation, Ohio is
a region with higher rates of smoking, smokeless
and dual use of tobacco products,'® with the high-
est rates observed within the rural, Appalachian
counties of the state.'”?* The nature of tobacco use
in this largely rural region is known to be complex,
with environmental, psychological, and social in-
fluences that portray tobacco products as tradi-
tional and normative.”* Due to lower penetration
of formal and informal tobacco control policies in
this area,'® it is reasonable to assume residents have
a greater exposure to tobacco use as well as greater
exposure to tobacco marketing which contribute to
the vulnerability to tobacco use for rural Appala-
chian residents.?

Outside of the US, countries have adopted
GHWs, mostly on product packaging, that exceed
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the recommendations of the Framework Con-
vention on Tobacco Control (FCTC), suggesting
movement toward larger warning messages. As
non-eye-tracking survey data have supported that
warning size increases warning effectiveness,” the
purpose of this study was to evaluate the attention
paid to larger sizes of health warning labels embed-
ded within cigarette advertisements to assess their
impacts on the vulnerable population of Ohio Ap-
palachian smokers. Our primary hypothesis was
that smokers exposed to larger GHWs would dem-
onstrate increased attention, as measured by eye-
tracking equipment dwell time (in seconds), when
compared to those exposed to smaller GHWs or
text-only warnings. Additionally, we hypothesized
that increased attention (as measured by dwell
time) would mediate an expected association be-
tween larger versus smaller or no GHWs and great-
er recall.

METHODS
Participants

Data were gathered as a part of the Ohio Health
Warning Label (OHWL) study on tobacco users
within a rural, underserved region (Ohio Appa-
lachia) between April and October 2013. A con-
venience sample was recruited using flyers and
brochures. Participants were invited to provide per-
ceptions of advertising for consumer products, with
recruitment materials distributed to businesses and
advertisements placed in local newspapers; being a
current smoker was not identified as a requirement
for participation. A phone screening determined if
participants met study eligibility criteria: current
daily cigarette smoker; lifetime history of smoking
at least 100 cigarettes; aged 21 or older; and liv-
ing in one of the 32 counties designated as a part
of Ohio Appalachia. Participants were excluded if
they intended to quit within 30 days or if they had
a history of certain eye conditions, such as macu-
lar degeneration, glaucoma, or cataracts, which are
known to interfere with eye tracking equipment.
Participants who completed the experiment re-
ceived a $50 gift card; those unable to be calibrated
on eye-tracking equipment received a $10 gift card.

Procedures

All research sessions were conducted in private
areas within an office environment. Trained inter-
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Table 1
Product Advertisements and Post-advertisement Survey Items from the

Ohio Health Warning Label (OHWL) Study

Product Brand Post-advertisement Survey Item Response Categories
USB Drive iFlashDrive I feel confident using technology. Ll seals frgm sy 3
to strongly disagree
o . . There is at least one full serving of fruit in 100% 1-10 scale from strongly agree
range Juice Tropiciana L .
juice. to strongly disagree
MR Kraft This product is a healthy choice for my family. l-lszale erm sy 2
Cheese to strongly disagree
Cigarettes American Spirit [ am craving a cigarette right now. 1-10 scale frgm strongly agree
to strongly disagree
. . . 1-10 scale from strongly agree
Energy Drink 5 hour energy This product is a safe way to boost my energy. to strongly disagree
Alcohol Jose Cuervo This advertisement is meant for people who are...? <18, 18-20, 21+ years old

viewers explained the study and obtained signed
informed consent. Participants were seated com-
fortably in a chair within a typical viewing distance
(24 to 32 inches) from a monitor equipped with
the eye-tracking system and underwent calibration
procedures 3 times to assure data quality before the
initiation of the experiment.

Participants were instructed to imagine they were
flipping through a magazine while they moved at
their own pace through the experiment, answering
an on-screen question after each advertisement in
order to standardize a participant’s gaze between
advertisements. Each participant viewed a total of
6 advertisements; one cigarette ad (always shown
fourth) and 5 others for common consumer prod-
ucts: alcohol; a USB drive; macaroni and cheese
dinner; orange juice; and an energy drink. Table
1 shows the chosen brands, corresponding survey
items, and response categories for each on-screen
survey question.

The cigarette brand selected for this experiment
was based on it not being popular among smok-
ers in Appalachian Ohio (Wewers ME et al, un-
published data, January 2012) and its use of simple
graphic and text imagery. An unpopular brand was
selected to minimize differential attention and re-
call, as smokers are highly brand loyal, and form
beliefs and perceptions of the product from mar-
keting.'>?%*” All participants viewed the selected
advertisement, and were randomly assigned to
one of 3 warning label study conditions: a control
condition with text only, or a graphic warning la-

Tobacco Regulatory Science. 2015;1(2):175-185

bel that covered either 20% or 33% of the ad area
(intervention conditions, referred to as large and
standard graphic, respectively). Intervention con-
ditions differed only on the amount of space that
was occupied within the ad. The amount of space
allocated to the non-warning-label portion of the
advertisement was fixed across all conditions; blank
space (consistent with the overall aesthetics of the
ad) varied by condition and was largest in the text-
only condition and smallest in the 33% condition.
Nine versions of the FDA-proposed warning la-
bels® were used, yielding 27 unique tobacco ad-
vertisements across these 3 study conditions; the
control condition matched the 9 text-only mes-
sages of the warning messages. At the end of the
experiment, a survey was administered by a trained
interviewer. The entire protocol took approximate-
ly 45 minutes to complete.

Measures

Eye tracking measures. BeGaze software (Sen-
soMotoric Instruments, 60 Hz RED System) was
used to display the experimental stimuli (adver-
tisements) and capture the eye-tracking data. For
this analysis, the term “warning label” refers to any
warning message that uses text-only or text and
graphic imagery, “warning text” refers only to the
textual message of the portion of a warning label,
and “graphic image” refers only to the visual im-
agery of a warning label. The primary outcome
measure was dwell time (in seconds) as a measure
of attention on specific areas of interest; these ar-

DOI: http://dx.doi.org/10.18001/TRS.1.2.7 177
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Figure 1
Cigarette Warning Advertisements with Study Conditions:
Control, Standard Warning Label, Large Warning Label

» WARNING: Cigarettes
cause fatal lung disease.

1-800-@HIT-NOW

" WARNING: Cigareftes |
cause fatal lung disease. [

ible, sustainable way through our

the earth by

8 Protecting the earth is as important to us as itis 10 you.

Protecting the eart i as importantto us s it i 10 you. &

and bl i r.
Protecting the earth is as important 10 us as it is to you.

A. Control label

B. 20% warning label (standard)

c. 33% warning label (large)

Note.

Areas of interest are labeled as (1) whole advertisement, (2) warning label, (3) packages, (4) “Natural,” (5) “Tastes better,”
(6) advertisement small text, (7) graphic warning text, (8) total graphic warning, (9) Quit line.

eas were defined a priori for all advertisements
viewed. In particular, areas of interest (AOls) were
constructed for both the warning label and the ad-
vertisement itself (the non-warning label space).
Figure 1 displays the 3 study conditions. These
AOQIs included the (1) whole advertisement, (2)
warning label, (3) cigarette packages, 2 large blocks
of text with the words (4) “Natural,” (5) “Tastes
better,” (6) a block of the advertisement small text,
(7) graphic warning text (eg, “cigarettes are ad-
dictive”), (8) total graphic warning label, and (9)
Quitline (1-800-QUIT-NOW telephone number).
For each AOI listed above, the following things
were measured: (1) the duration of dwell time in it
in seconds; (2) the proportion of viewing time in it
(calculated based on its duration of dwell time di-
vided by total dwell time on the advertisement): (3)
the first AOI to be viewed, referred to as the first
fixation; and (4) revisits, measured as the sum of
any repeat views to the AOI after a participant’s ini-
tial viewing. Any sections of the advertisement that
were not viewed were counted as zero revisits.?

Survey measures. Participant recall of the health
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warning label was determined by a series of ques-
tions that followed the conclusion of the experi-
ment (eg, “What do you remember about the
cigarette advertisement? You can describe any pic-
tures you remember and all of the words you can
recall.”) No visual aids were given to participants
as a recall aid, and field staff recorded participant
responses verbatim. Two trained coders (EGK,
SEK) reviewed the responses independently, and
assigned codes dichotomously (yes/no) for several
elements: any recall of the GHW, recall of any el-
ements of the warning text; recall of the graphic
image; and recall of the Quitline (1-800-QUIT
NOW). For all 4 recall elements, the kappa coef-
ficient for inter-rater reliability was high, ranging
from 98% to 100% (95% confidence interval of
95%-100%); consensus meetings were held to re-
solve coding disagreements.

Survey data were captured by self-report during
the screening process, the experiment, and post-
experiment. Items included demographic factors
of age, race/ethnicity, annual household income,
marital status, and sex. Behavioral factors included
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Table 2
Descriptive Characteristics of Appalachian Smokers from the Ohio Health Warning Label
(OHWL) Study
OHWL study (N = 298) Total Text Only Standard Graphic Large Graphic
Participant Characteristics (N =1298) (N=103) N=97) (N=98)
Demographics
Male 33.2% 32.0% 34.0% 33.7%
Mean age (SD) (in years) 40.5 (11.7) 39.7 (11.8) 40.5 (10.5) 41.5(12.8)
Mean (SD) household size 3.0 (1.5) 3.1(1.6) 3.2(1.6) 2.8(1.4)
% Household income
<$15,000 37.9% 43.7% 33.0% 36.7%
$15-824,999 27.2% 25.2% 25.8% 30.6%
$25-$34,999 15.8% 14.6% 20.6% 12.2%
$35-$49,999 10.4% 9.7% 10.3% 11.2%
>$50,000 8.7% 6.8% 10.3% 9.2%
% Education
<High school 22.5% 25.2% 18.6% 23.5%
High school 45.0% 43.7% 45.4% 45.9%
>High school 32.5% 31.1% 36.0% 30.6%
Has health insurance 68.8% 67.0% 73.2% 66.3%
Smoking Behaviors
Mean age (SD) of initiation 17.5 (5.6) 17.6 (5.8) 17.6 (6.2) 17.3 (4.9)
% (n) Ever made serious quit attempt 80.5% (239) 83.5% (86) 81.4% (79) 76.3% (74)
Mean (SD) years smoking 21.9 (11.9) 20.7 (11.8) 22.5(10.6) 22.7(13.2)
Mean (SD) cigarettes per day 18.1 (8.7) 18.1 (8.7) 17.3 (8.4) 18.8 (9.1)
Mean (SD) heaviness of smoking index 2.98 (1.52) 2.96 (1.47) 2.93 (1.58) 3.04 (1.5)

age of smoking initiation (in years), score (0 to 6)
on the Heaviness of Smoking index,”” and a history
of quitting smoking for at least 24 hours (yes/no).

Analysis

Eye-tracking measures were compared among all
3 conditions. Differences in continuous outcome
measures by group were assessed via ANOVA F-
tests. No gross violations of the equal variance as-
sumption of ANOVA were found in any of the
continuous variables assessed. Differences in bi-
nary outcomes (including any recall) were assessed
via Wald chi-square tests. If the primary compari-
son (among all groups) was statistically signifi-
cant, pairwise comparisons were done using Tukey
(ANOVA) and Bonferroni (chi-square) post hoc

tests.”!
Binary outcome mediation®” analysis by logistic

Tobacco Regulatory Science. 2015;1(2):175-185

regression was used to explore the possibility that
dwell time on the warning label mediated the effect
of study condition on recall of the warning label.
For these analyses only, the 2 graphic conditions
were collapsed into one group so that the com-
parison was graphic versus text warning. Briefly,
mediation analysis decomposes the total effect (c)
into the mediated (indirect) effect (ab) and the di-
rect effect (¢'). If all of the effect of the treatment
(graphic condition) could be explained by the me-
diator (dwell time), the remaining direct effect (af-
ter adjustment for the mediator) would be null.

Statistical significance was set at .05, and no ad-
justments were made for multiple comparisons.
Due to the highly correlated outcomes, a Bonfer-
roni correction (using alpha = .0029) is likely con-
servative. The sample size was estimated based on
modest differences published in previous research.!
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Table 3
Means (SD) and Proportions (N) for Dwell Times and Fixations by Condition of Warning
Label and Non-warning Label of a Cigarette Advertisement from the Ohio Health Warning

Label (OHWL) Study
OHWL study (N = 298) (Tlf}’: ‘;gg Sta“‘(’;}rf §;;‘phi° L‘“(gNeff;};h“ p-value
Seconds of Dwell Time (SD)
Comparison alcohol ad 7.66 (4.11) 6.87 (3.87) 7.32 (4.50) 42
Cigarette ad (including warning label) 12.74 (9.36) 11.60 (7.52) 12.81 (9.46) .56
“Natural” 0.87 (1.15) 0.72 (0.64) 0.60 (0.50) .06
“Tastes better” 1.40 (1.79) 1.11 (1.15) 0.97 (1.20) .09
Cigarette packages 1.66 (1.39) 1.31 (1.40) 1.25 (1.14) .03°
Ad small text 3.63 (5.19) 2.25(3.59) 2.59 (3.82) .06
Warning label 0.99 (1.20) 2.36 (1.94) 2.53 (1.83) <.012®
Percentage of Total Time
% on warning label 9.6 (11.7) 24.1 (17.4) 24.7 (16.8) <.01**
% on warning text only 9.6 (11.7) 10.4 (9.9) 11.2 (10.4) .50
% on graphic image only* -- 13.7 (12.5) 13.7 (11.2) .99
% on Quitline” - 1.3(2.3) 1.4 (2.3) .59
Fixation and Revisits
First fixation on warning label 21.4% (n=22) 40.2% (n=39) 41.8% (n=41) <.012b
Fixated on warning label 85.4% (n=88) 92.8% (n=90) 91.8% (n=90) 17
# of revisits to warning label** 0.6 (0.9) 1.3 (1.4) 1.3 (1.2) <.01*P

graphic warning elements

Note.

SD = standard deviation

*  These comparisons include only individuals in the 2 intervention conditions had the opportunity to view the

** Among those who fixated on the warning label at least once

Shaded boxes indicate p <.05 when the 3 conditions were compared

a = Pairwise comparison of text vs standard graphic significant
b = Pairwise comparison of text vs large graphic significant
¢ = Pairwise comparison of standard graphic vs large graphic significant

Data were analyzed using SAS 9.3 (SAS Institute,
Inc.; Cary, North Carolina) and STATA 13 (Stata-
Corp; College Station, Texas).

RESULTS

Overall, 300 participants completed the eye-
tracking experiment and post-experiment survey;
12 participants were unable to be calibrated to the
eye tracking equipment and 2 participants were ex-
cluded from the final analyses due to problems with
incomplete eye-tracking data. The final sample (N
= 298) was mostly female (66%), with an average
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age of 40 years; most participants (-65%) had low-
er educational attainment (high school or less) and
lower income (below $25,000 annual household
income) as the data in Table 2 show. The mean age
of becoming a regular smoker was 17.5 years and
participants reported an average of 21 years smok-
ing. Participants smoked an average of 18 cigarettes
per day and the mean heaviness of smoking was
2.98, approximately equal to the cutoff of 3.0 that
defines high nicotine dependence.” The major-
ity smoked Marlboro (61%) and none reported

current use of the experimental brand (data not
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Table 4
Percentage of Any Unaided Recall of Graphic Warning Label Elements by Condition from the
Ohio Health Warning Label (OHWL) Study

Control

20% 33%

Shaded boxes indicate p < .05

OHWL study (N = 298) (N =103) (N=97) (N = 98) p-value

Any warning label recall (N) 31% (32) 63% (61) 56% (55) <.01

Any text element recall (N) 16% (16) 27% (26) 20% (20) 0.15

Any graphic image recall (N) * -- 40% (39) 39% (38) 0.84

Quit line recall (N) * -- 6% (6) 4% (4) 0.51
Note.

a = These comparisons include only individuals in the intervention conditions who viewed the graphic warning elements

shown.) Participants were balanced between study
conditions, and no statistically significant differ-
ences existed in demographic characteristics among
study conditions.

Viewing of the Advertisement

Table 3 summarizes the viewing patterns by study
condition. The entire cigarette advertisement in-
cluding the warning label was viewed, on average,
for 12 seconds by participants in all 3 conditions
(F=0.58, df=2, p = .56); total dwell time for the
comparison advertisements did not differ signifi-
cantly by condition but was shorter than the ciga-
rette advertisement (result for the alcohol ad shown
in the first row of Table 3; other data not shown
are available by request). There were statistically
significant differences in the mean dwell time on
the cigarette packages by study condition (F=3.67,
df=2, p = .03). There were no other statistically sig-
nificant differences in the dwell time paid to other
(non-warning) cigarette advertisement elements by
study condition.

Total dwell time on the warning label was high-
er in both graphic conditions compared to the
text-only condition (F=25.7, df=2, p < .01). Par-
ticipants in both intervention conditions spent ap-
proximately 24% of their dwell time viewing the
warning label, compared to less than 10% of the
dwell time for control participants (F=31.2, df=2,
p < .01). Almost twice as many participants in the
intervention conditions viewed the warning label
first, compared to those in the control condition
(42%, 40%, and 21% in the large graphic, stan-
dard graphic, and text-only conditions, respec-
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tively; x*=11.6, df=2, p = .03). Participants in both
intervention conditions averaged 1.3 revisits to the
area of the warning label, compared to 0.6 revisits
for those in the control condition (F=9.5, df=2, p
<.01).

Recall of the Warning Label and Mediation by
Dwell Time

Because there were no statistically significant dif-
ferences in dwell time between the 2 intervention
conditions, these graphic conditions were collapsed
for the mediation analysis. Recall of any portion of
the warning label was higher in both graphic condi-
tions (56% and 63%, respectively, in the large and
standard graphic groups) compared to the text-only
control condition (31%; ¥*=22.7, p < .01; Table 4).
Participants in the 2 graphic conditions were simi-
lar with respect to recall of the graphic image itself,
the text of the warning label, and the Quitline.

Mediation Analysis

In the unadjusted analysis, the odds of any re-
call of the warning label in the combined graphic
warning label group were 3.3 times the odds of any
recall in the control group. After adjusting for to-
tal dwell time on the warning label, this odds ratio
decreased to 2.3 (Figure 2); total dwell time medi-
ated 33% of the effect of graphic condition on any
recall. This effect was statistically significant as the
bootstrapped 95% CI excluded 0 (95% CI: 15%
to 67%).

DISCUSSION
Our study is the first to evaluate the impact of
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Figure 2
Diagram of Mediation Analysis

Total Dwell Time
(Mediator)

Graphic Condition
(Treatment)

c' (adjusted OR) =2.3

Any Recall
(Outcome)

¢ (unadjusted OR) =3.3

warning label size within cigarette advertisements
on consumer attention. It provides empirical sup-
port for the proposition that graphic warning la-
bels occupying at least 20% of advertising space
attract significantly greater attention than smaller
text only warnings. Not only did they attract more
attention, but this attention mediated the effects
of graphicness on memory for the warnings. In
other words, having a graphic warning compared
to a text-only warning caused greater attention to
be drawn to it which, in turn, led to greater recall
of the warning. Research on graphic warning labels
implemented outside the US has indicated that
warning label size is related to warning effective-
ness, measured by reading and noticing GHWs,
cognitive responses of thoughts of harm or quit-
ting, or behavioral intentions to change smoking
behavior.”** Although we did not find that increas-
ing the size of graphic warnings from 20% to 33%
of an advertisement’s space significantly increased
smokers’ attention or attracted repeat views, our
findings support that smokers are attending to and
recalling health warning messages. Attention and
noticing GHWs stimulate reactions from smokers
that predict quit attempts.’

Our findings regarding the proportion of time
spent on the advertisement relative to the warning
label demonstrated that graphic warnings not only
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attract attention, but distract smokers from view-
ing other visual portions of the advertisement. We
believe these findings highlight the importance of
the GHWSs themselves, as well as the context in
which they are viewed by consumers. Two smaller
eye-tracking studies where participants avoided
pack-based warning messages, instead focused on
cigarette brand information.”* Both studies used
non-preferred brands of cigarette packs rather than
product advertisements; thus, GHWs on cigarette
packs may produce different responses from the
same GHWs in advertisements. Alternatively, it
may be that consumers’ attention threshold was
reached at 20% of advertisements space; additional
studies are warranted to explore means to attract the
attention of smokers to GHWs in advertisements,
as it is critically important to make the warnings
less “invisible” to the consumer’s eye. Advertising
studies have investigated the issue of congruency, or
fit between the advertiser and the editorial content,
and found improved consumer recognition of ad-
vertisements and incongruency improved attention
and recall.***® Regardless of placement on tobacco
products or advertisements, future research also is
needed to improve understanding of warning-label
factors that can be optimized to avoid message fa-
tigue and sustain positive effects on consumers,
especially considering that tobacco advertisements



are likely to change in response to GHWs being
added to advertising space.”

Regardless of the presence on packs or within
ads, our results contribute to a robust research base
demonstrating that GHWSs are more effective at
influencing consumer attention and/or desirable
tobacco reduction behaviors than text-only messag-
es.12253539-50 Ag the research on GHWSs continues
to grow, additional research is needed to under-
stand the optimum characteristics of warning la-
bels within advertisements for all tobacco products,
including those products that will be newly subject
to FDA regulation following the FDA “deeming”
process announced in April 2014.°

The present research has some important limita-
tions. Participants were excluded if they intended
to quit smoking in the next month, so the current
findings may not be applicable to smokers with
immediate quit intentions. Although brain imag-
ing studies have demonstrated variations in the
response to individual GHW imagery,® the pres-
ent study was not powered to evaluate differences
among the 9 individual GHWs viewed, as roughly
30 participants viewed each of the warnings. Each
participant viewed a single advertisement of a non-
dominant cigarette brand that used textual and
graphic components. Such an ad may produce dif-
ferent results from advertisements that use other
types of images, including people and preferred
brands. Further, we cannot evaluate whether the
use of an implicit health claim (the emphasis on
the word “Natural” within the ad) impacted smok-
ers attention or recall. The selected study design
also did not include a text-only condition at 20%
of the advertisement space, so we cannot determine
whether greater attention could be attracted with a
larger text-only warning label. Nonetheless, our re-
sults suggest a consistency in the total viewing time
regardless of the portion of space allocated to the
health warning, and a reduction in time spent on
one ad component that appeared due to the pres-
ence versus absence of a graphic image rather than
being based on the portion of allocated space to
the health warning. The unaided recall was coded
as any mention of warning label elements, and did
not differentiate between recall of text message or
warning imagery. The present study focused on ru-
ral smokers, but future studies should consider ru-
ral residences along with other vulnerable tobacco
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users including youth, young adults, and others
considered high-risk tobacco users.

Graphic warning labels are used around the globe;
they are recommended as an effective tobacco con-
trol tool on both products and advertisements.
The guidelines for the Framework Convention on
Tobacco Control (FCTC) note that each country
“whose constitution or constitutional principles
impose constraints on undertaking a comprehen-
sive ban should, under Article 13 of the Conven-
tion, apply restrictions that are as comprehensive
as possible in the light of those constraints.”
Given that the First Amendment likely precludes
a comprehensive ban on tobacco advertising in the
US, the FDA instead should move forward with
requiring graphic health warnings on tobacco
advertisements.

IMPLICATIONS FOR TOBACCO
REGULATION

Understanding the optimum characteristics of
health warning labels is critically important for
policymakers to consider as they seek to reduce the
prevalence of smoking. Although the images used
in the present study will be redesigned by the FDA,
our findings support the value of placing warning
labels on at least 20% of the area of tobacco ad-
vertisements, as required by the Family Smoking
Prevention and Tobacco Control Act. Our results
provide empirical support for the use of graphic
warnings within cigarette advertising as a means to
attract attention of smokers.
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There is no doubt that health warnings have fulfilled their primary objective of informing consumers about the health risks of
smoking. While health wamnings that clearly informed consumers about the risks of smoking without changing the
behaviour of a single person could be deemed effective in these terms, there has also been considerable interest as to
whether health warnings are associated with changes in attitudes and behaviours that are known to be associated with
reduced levels of smoking.

In its comprehensive scientific handbook outlining appropriate methods for the evaluation of tobacco control policies, the
International Agency for Research on Cancer discusses the difficulty of assessing the impacts of warnings in the context

of multiple sources of influence in knowledge about health risks." It states 'there are serious problems in attributing
changes in national-level trends to changes in health warnings, or any other individual policy measure.' p314 It
recommends instead that governments implementing health warnings assess effectiveness by monitoring a variety of
measures of noticeability, believability, attention to health risks, comprehension, intention to quit, use of cessation
senices and perceived helpfulness of warnings in quit attempts—refer Chapter 5.5.

Most of the early population research! about the effectiveness of tobacco health warnings introduced in particular countries
comes from studies of Australian warnings introduced in 1987 and 1995.2-5 Then there were evaluations of Canada's world
first graphic warnings in late 2000,%7 and then numerous studies which have assessed the effects of Australia's 2006
graphic warnings.a‘16 Numerous further studies have now been published assessing the effects of warnings in a variety of
other jurisdictions. A comprehensive review of evidence published in Tobacco Control in 201117 identified a total of 94
original articles published up to December 2010 on the topic of the effectiveness of health warnings describing 72
quantitative studies, 16 qualitative studies, 5 studies with both quantitative and qualitative components and 1 review
article. Research articles came from Canada (n= 35), the US (n= 29), Australia (n=16), the UK (n=13), the Netherlands
(n=3), France (n = 3), New Zealand (n=3), the Netherlands (n=3), Mexico (n=3), Brazil (n =2),'8 Malaysia'® and China
(n=1) Belgium (n=1), Norway (n=1) as well as other European countries (n= 10). Analysis of results of surveys comparing
impacts of the introduction of different sorts of health wamings at different times in different countries®8:920.21 il have been
particularly valuable in establishing the effectiveness of warnings and the elements and characteristics of wamings22 likely
to be most effective. Since the Hammond review, further studies have been published using data from Germany,23
China,2* Germany, a study cowvering France the UK and the Netherlands,?° Australia’®... and in 14 mainly developing

Asian and European countries.??

Several organisations and international research groups have now summarised the findings of research on health
warnings. Hammond's review'” builds on a comprehensive assessment of the impact of health warnings internationally
released in May 2009 by the International Tobacco Control Policy Evaluation Project (the ITC Project)“i.27 The Sambrook

Research Group summarised the evidence to 200828 in preparation for design of new health warnings in the European
Union. The International Union Against Tuberculosis and Lung Disease and Tobacco-Free Union also summarised the

evidence to 2009 in a technical guide29 designed for countries aiming to meet their obligations under the FCTC. This
section (A12.1.3) extracts from these reviews the most important findings to date about what is known about the real-
world impact of warnings where they have been implemented. Section A12.1.4 outlines what is known (from both
international comparative research and focus groups studies) about features of warnings believed to maximise their
effectiveness. This includes a detailed discussion of the superiority of graphic over text-based warnings and the role of fear
in prompting behaviour changes and the issue of unintended consequences. The results of studies assessing the impact
of graphic health warnings introduced in Australia in 2006 are described more fully in Section A12.1.5.

A12.1.3.1 Awareness of health warnings

As identified by Hammond,'” at least a dozen studies to December 2010 have documented high levels of awareness for
health warnings on tobacco packages?’*-"10*18'19*30‘37 Studies published since 2010 continue to show that introduction of

stronger health warnings results in warnings being more frequently noticed and read.?5 More smokers report getting
information about the risks of smoking from health warnings than from any other source except TV in a majority of

d17

countries (Hammond '’ citing the ITC Evaluation project report27.)

Hammond's review has also found that health warnings are a prominent source of health information for young non-

10,31-34

smokers and the general public.17 citing Non-smokers have high level of recall for specific messages on
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A12.1.3.2 Increase in knowledge about health effects

Awareness of concepts covered in health warnings has been high in studies following introduction of warnings in
Belgium38 and across seven European countries after 2003.39 Awareness of conditions covered in health warnings is

higher than awareness of conditions not covered at the time by warnings.12*40 Smokers have greater knowledge about
particular health effects in countries where those health effects are the subject of warnings than in countries where they

are not.>2741 Introduction of new or strengthened warnings has been shown to have increased knowledge of the subject
matter contained in the warnings in Canada,*? in Australia in 1987,2 1995° and 2006, ""~"3.16 in the UK in 2003° and in

France in 2006.43

A12.1.3.3 Increase in thoughts about quitting

Health warnings can invoke thoughts not just about the harms of smoking but also thoughts about quitting,25 and they
occasionally lead to smokers forgoing cigarettes they would otherwise have smoked.** Stronger warnings stimulate more
of these reactions, including fear reactions.?® Some smokers also take steps to awid stronger warnings, this being more

so for graphic than text warnings.&g’21 In all cases studied, new warnings (strengthened either with increased size and/or
use of graphics) have been more effective in stimulating targeted reactions than those they replaced. Some of this effect is
due to nowelty, but it is clear that objectively stronger messages persistently evoke greater levels of responses than
weaker ones.

A12.1.3.4 Self-reported usefulness in quitting

Population surveys conducted after the introduction of large text or graphic health warnings suggest that they have been
important in assisting smokers to try to smoke less or to try to quit. One-fifth of smokers reported such effects after

introduction of enlarged text warnings in the EU from 2001.34 In countries such as Canada and Australia even higher
percentages of people report warnings as having helped them. More than 40% of smokers in one Canadian survey
reported that health warnings had motivated them to quit smoking.21 In response to a Government-sponsored survey in

20080 (57%of smokers reported that graphic health warnings had made them think about quitting and 34% reported them
having helped them to try to quit.

A12.1.3.5 Documented quit attempts

Data from an Australian study,4 evaluation of the introduction of graphic warnings in Canada** and analysis of data from

Australia, Canada, the US and UK in the longitudinal International Tobacco Control cohort study9 show that behaviours
such as noticing cigarette warnings and forgoing cigarettes predict subsequent quitting attempts among individual
smokers.

The mission of the International Tobacco Control Policy Evaluation Project (ITC Project) is to measure the psychosocial
and behavioural impact of key policies of the Framework Convention on Tobacco Control (FCTC) among adult smokers. 26
Vv Reaction to health warnings in each wave of the study (2002 to 2006) were used to predict quitting in subsequent waves,

controlling for country (proxy for warning differences) and other factors.® These analyses were replicated on four wave-to-
wave transitions. Warning salience, cognitive responses (thoughts of harm and of quitting), forgoing of cigarettes and
awidance of warnings were examined among smokers from Australia, Canada, the United Kingdom and the United States
as predictors of quit attempts, and of quitting success among those who tried (one month sustained abstinence),
replicated across four wave-to-wave transitions. All four responses to warnings were independently predictive of quitting
activity in bivariate analyses. In multivariate analyses, both forgoing cigarettes and cognitive responses to the warnings
predicted prospectively making quit attempts in all replications. However, awiding warnings did not add predictive value
consistently, and there was no consistent pattern for warning salience. There were no interactions by country. Some, but
not all, of the effects were mediated by quitting intentions. There were no consistent effects on quit success. This study
added to the evidence that forgoing cigarettes as a result of noticing warnings and quit-related cognitive reactions to
warnings are consistent prospective predictors of making quit attempts.

A12.1.3.6 Effect on use of Quitlines

Introducing graphic cigarette packet warnings and the Quitline number on cigarette packets boosts demand for Quitline
senices with likely flow on effects to cessation.

In the Netherlands, placement of the national Quitline number on packs with text-based warnings led to a marked increase
in numbers of calls.*® Calls to the Quitline in Australia also increased after introduction of improved consumer product

information in 2006, which included a requirement to list the Quitline number. '° This study shows that even in a 'mature’
tobacco control environment such as Australia, such an intervention has considerable positive impact on demand for a
Quitline, with positive implications for quitting.

After the New Zealand Quitline number was featured prominently on packets, awareness and use of the senice
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A12.1.3.7 Effects of health warnings on young people

Only a small number of studies have examined the effects of the introduction of health warnings on young

people, 10.11:32:33,49-52

There is good evidence that health warnings on tobacco packaging have influenced young people's attitudes, intentions
and smoking behaviour in the UK®® Canada®2:93:54 and Australia. 011

In a national survey in the UK, 90% of youth non-smokers reported that warnings had 'put them off smoking‘.33 National
representative surveys of more than 26 000 respondents from 27 EU member states and Norway found that 3 out of 10

non-smokers reported that health warnings had been effective in discouraging them from smoking.34 Hammond notes'”
that between one-fith and two-thirds of youth non-smokers indicated that health warnings had helped prevent them from

taking up smoking in Canada®? and Australia’®=see Section A12.1.5.1 for further details.

A12.1.3.8 Effectiveness among low-income smokers and other sub-populations

A study conducted as part of the International Tobacco Control Policy Evaluation study examined (i) smokers' ratings of
the health warnings on warning salience, thoughts of harm and quitting and forgoing of cigarettes; (ii) impact of the
warnings using a Labels Impact Index (LIl), with higher scores signifying greater impact; and (jii) differences on the LIl by
demographic characteristics and smoking behaviour among smokers exposed to strengthened text warnings introduced in
France (2007), Germany (2007), the Netherlands (2008) and the UK (2006).20 The impact was highest among smokers of
(lowsecic=economicistatlis’ The EU survey also found that young people and manual workers were slightly more likely to
perceive health warnings as effective.3* See Section A12.1.4 for discussion about benefits of graphic warnings for those
with limited levels of literacy. Preliminary evidence suggests that countries with pictorial warnings demonstrate fewer

disparities in health knowledge across educational levels.5®

A12.1.3.9 Evidence of wear-out of health warnings

Australian research shows that the peak lewvels of response to warnings is in the period immediately after their introduction

onto packs,3 perhaps even before all packs on the market have the warnings.56 There is some decline in cognitive
responses as consumers become used to seeing the images on the packs; warnings appear to lose some, but not all, of

their impact with time.5 & 15 This finding is reflected in the results of a population survey of smokers and recent ex-
smokers. Among the 23% of smokers and recent ex-smokers who reported in the 2010 National Drugs Strategy

Household Survey57 having attempted to quit or cut down smoking in the previous year 15.2% mentioned health warnings
as being a factor motivating their behaviour. This was down from 19.4% in 2007 (shortly after introduction of the new
pictorial health warnings) which in turn was higher than the 16.4% naming health warnings as a motivator in 200458 shortly
before the introduction of the new warnings.

Evidence presented to a Canadian Parliamentary committee in 2010 suggested that the effectiveness of the Canadian
warnings declined by 30-60% over the seven years to 2009, and that new warning labels were urgently needed to

strengthen their influence in helping smokers to quit and preventing new smokers from starting to smoke.%?

A12.1.3.10 Industry attempts to undermine the effectiveness of health warnings

In 2011, British American Tobacco International released a report claiming that health warnings have had little impact on

sales of tobacco products in Australia and elsewhere.®C This report included an analysis relating introduction dates for

health warnings to sales of cigarettes in each country. As explained by the International Agency for Research on Cancer'

immediate changes in behaviour as would be reflected in changes in smoking prevalence or sales are an unrealistic and
inappropriate indicator of the effectiveness of health warnings.

Opposition to the introduction of improved health warnings by tobacco companies—and attempts to undermine their
effectiveness once introduced—suggests that tobacco industry executives believe that warnings can contribute to

population changes in the consumption of tobacco products.61 Despite the requirement for warnings to be rotated with
equal frequency, some researchers believe that tobacco companies may be producing a higher proportion of packs using
warnings perceived to be less disturbing, with a lower proportion of packs bearing the more hard-hitting warnings.
Following the introduction of seven rotating graphic health warnings in New Zealand in 2008, researchers found that
tobacco packs identified in a litter-collection study were more likely to carry one of the warnings rated less disturbing
(such as a pregnant women with infant or damaged lungs) in preference to the more highly disturbing warnings (such as
gangrenous toes, mouth cancer and blindness).62

The effectiveness of heath warning has also been undermined by promotional stickers®® and other design features on the

packs64 which are visually distracting.

Several researchers have highlighted the potential of package design to undermine the impact of health warnings. This is
one important rationale for calls for plain packaging of tobacco products—see Chapter 11, Section 11.10.4 for full details.
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i Research on the impact in the population of actual package warnings assessed after implementation
ii These were each counted in the Hammond Review as one study, but recorded in multiple jurisdictions.

iii The ITC Projectis an ongoing international study that now covers 19 countries around the world.26

iv The evaluation framework 'utilises multiple country controls, a longitudinal design, and a pre-specified, theory-driven
conceptual model to test hypotheses about the anticipated effects of specific policies.' The ITC Project consists of parallel
prospective cohort surveys of representative samples of adult smokers in multiple countries, with further countries being added as
the study continues. 'Collectively, the ITC surveys constitute the first-ever international cohort study of tobacco use. The
conceptual model of the ITC Project draws on the psychosocial and health communication literature and assumes that tobacco
control policies influence tobacco related behaviours through a causal chain of psychological events, with some variables more
closely related to the policy itself (policy-specific variables) and other variables that are more downstream from the policy, which
have been identified by health behaviour and social psychological theories as being important causal precursors of behaviour

(psychosocial mediators).' 26
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Health Warning Labels on Tobacco Products:

Article 11 of the World Health Organization’s (WHO) Framework Convention on
Tobacco Control (FCTC) focuses on packaging and labeling of tobacco products.
Article 11 requires that tobacco product packaging carry health warnings that describe
the harmful effects of tobacco use, and that packages also provide other relevant
information to inform people about the harmful effects of tobacco products.!It is
recommended that health warning labels on tobacco products cover a minimum of
50% of the front of the pack. The following translational document summarizes what
is currently known about tobacco product warning labels and their key components.
This review also presents examples of warning label design and practices from various
countries, and provides a list of key resources for developing and implementing
health warning labels on tobacco products (see Appendices).

What are health warning labels on tobacco products?

Health warning labels describe the harmful effects of tobacco products using text and/

or pictures. The messages in the labels are intended to describe the harmful physical and
psychosocial effects of using tobacco products. In the past, text-only warning labels have
appeared on cigarette packages; the evidence now shows that picture-based warnings with
accompanying text are more effective.>® Health warning labels on tobacco product packaging
are a cost-effective way to disseminate information to the public on the dangers of smoking
and benefits of quitting. Health warning messages appear most widely and consistently on
manufactured cigarette packs.® Other types of tobacco products, such as cigars or smokeless
tobacco, may have different warnings and regulations.

Warning labels serve two main purposes.
First, the warnings provide health information
on the risks of using tobacco products.
Although it is widely known that tobacco
products are harmful, many people are not
aware of the full range of negative effects
they can have on health.#5 Second, warning
labels on tobacco products aim to affect
product use. This includes reducing use or
encouraging quitting among users, preventing
non-users from initiating, and preventing
former users from relapse.

Why should health warning How effective are
labels be used? health warning labels?

There is extensive evidence to show that

health warning labels on smoked tobacco

products work in the following ways.

e |ncrease health knowledge about the
harms of tobacco*®
Prevent relapse in former smokers’

e Deter youth and adults from initiating use
and experimentation®1°

e Deter smokers from having a cigarette
when they are about to have one !

e |ncrease smokers’ intentions and attempts
to quitt?13

e Reduce appeal of the cigarette pack!#1®
Promote use of quit resources!®
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Where have health warning labels on tobacco products been implemented?

As of March 2013, 64 countries/jurisdictions required or were finalizing implementation of
picture-based warning labels on cigarette packs.!” A 2012 report on the international status of
package health warnings showed that 135 countries/jurisdictions did not require picture-based
warnings.® Appendices A and B at the end of this document provide examples of countries
that have implemented warning labels.

What needs to be considered when designing, developing, and
implementing health warning labels?

The following section will provide details about the various components of health warning
labels on tobacco products, and current evidence of their adoption and effectiveness in
reducing tobacco use. Key points are highlighted below, and addressed in more detail
throughout the remainder of this section.

Key points on warning label design, content, and implementation

Physical design components

Picture-based messages are

the most effective element

of health warning labels on
tobacco products

Labels should cover at least

50% of the package surface,

and text should be large and
visible

Labels are most noticeable
on the front panel and upper
portions of the pack

Large font and text that
contrasts with the
background color attracts
more attention and is easier
to read

Message content

Messages that portray the
risks of tobacco use and
negative health impacts are
meant to appeal to fear or
emotion, and capture
viewers’ attention

Labels that include coping
information such as quit
resources are noticed by

smokers

Coping information
combined with fear-based or
threatening messages
enhances overall
effectiveness of the warning

Experts recommend
pre-testing messages as a
means of reaching specific

audiences

Implementation and delivery

Standardized or “plain”
packaging currently exists
only in Australia;
standardized packaging
makes warning labels more
noticeable

Frequent rotation of label
pictures, content, and layout
can prevent message fatigue

or apathy

A set of messages using
several approaches is more
effective than a single,
broad message

Mass-media campaigns
reinforce warning label
messages

Article 11 specifies that warning labels and messages on tobacco products must be “large,
clear, visible, and legible.”! These characteristics are essential because with increased
regulation of tobacco advertising, promotion, and sponsorship, tobacco companies have placed
greater attention on product packaging as a marketing strategy. The pack itself now serves

as a primary means of promoting tobacco products, and design elements of the pack such as
shape and coloring may also be used to detract from health warning messages displayed on
the package.'®

State of Evidence Review: Health Warning Labels on Tobacco Products



Physical design elements

Picture-based warnings: Picture-based warnings feature an image and accompanying text
containing information on the harms of tobacco use. The use of pictures greatly increases

the effectiveness of health warnings on tobacco products,®and more countries are now
incorporating pictures into their warnings. Pictures are effective because they catch and hold
the viewer’s attention.?° A study of adolescent response to UK cigarette package warning
labels found that the text-only warnings that appeared on the back of packages had less

than 1% recall rate.?! Use of pictures in health information is also important for reaching
low-literacy individuals.?? The current literature focuses primarily on the use of photographic
picture warnings, as opposed to illustrations or cartoons. Although cartoons such as Joe Camel
have been used by tobacco companies for the promotion of products, recent research on the
proposed U.S. warnings showed that both youth and adults perceived labels that featured real
people to be more effective than those using comic book style images.??

Size of the warning label: Article 11 requires that warning
GANGRENA i messages cover no less than 30 percent of the pack, but
recommends at least 50 percent coverage. Larger warnings
are easier to see and read, and research shows that greater
coverage will incrementally increase the impact of the
warning.?*?% A 1999 study for the Canadian Cancer Society
found that among four test warning labels of different size,
the largest option (which covered more than 50% of the
surface) was rated by subjects as most likely to discourage
people from smoking.?® Findings from a 2011 study indicated
that U.S. consumers perceived larger warnings as more
effective in communicating risk.?” Countries including
Uruguay and Australia have the largest size standards: 80
percent or more on both the front and back of the tobacco
packaging. As of August, 2013, 46 countries that ratified

the FCTC have implemented policies requiring that health
warnings comprise at least 50 percent of the tobacco product
packaging.

Location of the warning label on the pack: Early research on
warning labels in New Zealand showed that people were more
likely to recognize and remember warnings that are placed

on the front of the package instead of the side.?® Warnings
located inside the pack lid were also perceived as effective.
Although this particular study did not find a difference
between viewer preferences for warnings on the top or bottom
portion of the package, 2008 Guidelines on Article 11 state
that they must appear at the uppermost parts of the pack.?®
This positioning of warning labels takes away space on the
packaging that tobacco companies are known to highlight for
brand promotion and advertising.3°

0
M H Ill ]] “ I‘" Three examples of physical design approaches to warning labels on cigarette
packs. All are picture-based, the label comprises at least 50% of either the
el i

front or back panel. Top: 2013 Brazil, back. Middle: 2012 Canada, front
(credit: www.tobaccolabels.ca). Bottom: 2011 Thailand, front.
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Color use in warning labels: The use of color increases the likelihood that an advertisement
will be seen or read.3! Text color that contrasts with the background, generally dark letters

on light background, is also recommended.3? This use of text color is known as a “contrast
principle” in marketing psychology, and is important in print advertising for legibility and
readability.3* High-legibility combinations of color include black on yellow, green on white,
blue on white, white on blue, and black on white. The use of an outline or border around the
warning area, as opposed to “unboxed” warnings, was preferred by viewers in testing of earlier
versions of warning labels in New Zealand.?®

Text warning font: Health literacy experts recommend that text be adjacent to pictures in order
to enhance understanding.33 Large font size is helpful for readability of warning labels, and
experts use size 12 fonts as a minimum standard. Although many current warning labels on
tobacco products use all capitalized text, literacy experts recommend that longer headlines
and body text be in lowercase type to ease readability. However, there is no evidence as to
whether these same standards would be relevant to non-Roman alphabets.

Message content and style

The following section describes various approaches to developing and presenting message
content in tobacco warning label messages, and discusses what is known about their
effectiveness. A set of messages that incorporate several of these approaches will have a wider
reach than a single message intended to reach an entire population.

Emotional appeals: Messages that appeal to negative emotions are a common approach to
communicating health risks. These types of warnings appear on health warning labels on tobacco
products as vivid pictures and captions that may be shocking, threatening, or unpleasant to
viewers. There is reliable evidence that warning labels invoking negative emotions are effective
for multiple audiences: gruesome picture warnings in the UK were found to be persuasive and
credible for both adolescent non-smokers and experimental smokers.?* A study of eye movement
across warning labels found that threatening or fear arousing elements in picture warnings were
salient among young adult non-smokers.3* Pictures that feature the negative aesthetic results

of smoking, for example mouth disease or skin aging, may help deter smoking among female
youth.335 Some emotional appeals may intend to depict

a sense of sadness or suffering,® but the literature self-efficacy or motivational
focuses primarily on fear-based appeals. information must be
Research suggests that smokers suppress or integrated into threatening

ignore grugsgcgme picture warnings as a defensive picture warnings to enhance
response.?13¢ However, avoidance does not mean .

that smokers are unaffected by these warnings that effectiveness

invoke negative emotions; on the contrary, studies have shown that the increased presence
of thoughts around the warning and its negative portrayal of tobacco use have an impact on
smokers.3”:38 A series of studies conducted among U.S. and Canadian adult and young adult
smokers in 2006 found that the use of gruesome pictures in warning messages increased
negative affective responses, decreased pack attractiveness, increased intentions to quit,
and increased perceptions of the label’s ability to encourage others to quit.® The combination
of pictures and text were also rated as more effective by viewers than text-only warnings; a
subsequent study of warning label design impact on U.S. adult smokers and non-smokers
had similar results.?” Additional research has found that gruesome images in warning labels
improve smokers’ recall of warning content and health risks,?° and increase quit intentions or
attempts.!415 A single study conducted in 2013 found that presenting fear-arousing warning
messages as questions rather than statements increased smokers’ perceptions of smoking
health risk and reduced defensive responses.3?
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Self-efficacy appeals: Additional elements such as self-efficacy or motivational information
must be integrated into threatening picture warnings to enhance effectiveness among
smokers.*® A 2013 U.S.-based study found that inclusion of a hotline for quitting increased
perceptions of picture-based warning label effectiveness among youth and adult smokers,
while other evidence showed that smokers fixate longer on the portion of the warning that

is focused on coping and quit information.?%2® The use of self-efficacy as a counterpart to
fear-inducing messages is also supported from a theoretical perspective in health behavior
research.3®41.42 |n all of these studies, it is important to consider that the text was studied as
part of a picture-based message, thus the results do not imply that text-only warnings should
be used as an alternative. The picture is still the element that captures viewers’ attention,
accommodates low literacy audiences, and discourages non-smokers from initiating tobacco
Use.3’20'22

Gain/loss framing: Message content in health warning labels on tobacco products also use
a technique known as gain and loss-framing. Gain-framed messages focus on the positive
outcomes of the behavior, such as improved health (positive outcome) after quitting
smoking (behavior); loss-framed messages focus on the negative consequences, such as the
addictiveness of smoking.*?

OQUITTING WILL IMPROVE
YOUR HEALTH

Cigarette addiction
affects generations.

Mother and daughter

are both addicted

to tobacco. Nicotine

is the drug in tobacco

'\ that causes addiction.

tiWetanlielp
667

et o

cALL QUITLINE
TODAY

Tketree. go.calguit

ALFSTRALIAN FIRE RISK STANDARD COMPLIANT
USE CARE IN DIEPOSAL

Left: Example of a gain-framed message on a 2012 Australian label; Right: example of a loss-framed message on a
2012 Canadian label (credits: www.tobaccolabels.ca).

Gain-framed messages often focus on encouraging smokers to quit, but we know that in
general, positive-themed messages are less effective and less likely to be remembered by
viewers.3 A study of the impact of pack and warning design on U.S. smokers and non-smokers
found that loss-framed messages were most effective at communicating health risk,?” while a
study of message framing among adolescents in Canada found that smokers and non-smokers
were more likely to avoid smoking after viewing loss-framed messages.*® Warnings that pertain
to the negative effect of tobacco use on quality of life rather than mortality, such as impotence
or premature aging, were also found to be effective among adolescents.® Tailoring the message
to demographics such as age, gender, smoking status, and attitudes toward quitting may vary
by country and culture; therefore use of several warnings with different message themes may
reach a more diverse consumer base.**
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Social value appeals: Tobacco warning labels can affect perceptions of social values and
norms, and strongly influence a smoker’s behavior and attitude toward quitting.** Social norms
likely influence the impact of warnings,® and research suggests that health behavior is also
strongly influenced by social norms and social approval.** The literature discusses the concept
of “tobacco denormalization,” or reducing the social acceptability of smoking: most smokers
are aware that others disapprove of smoking and express distrust toward tobacco companies,
and health warning labels have been shown to reinforce these perceptions.*s

When developing messages that influence social norms, the viewer must find the message
credible and be able to relate to it. For example, pictures that include the name of the
individual portrayed or a personal narrative testimonial may make the message more
relatable.?® Other approaches to social value warning messages include depicting referent
groups such as children, family, and friends. A study of Mexican adult and young adult
smokers and non-smokers found that in general, testimonial narrative was perceived as less
credible and relevant by viewers than a didactic, instructive text warning.*¢ However, narrative
testimonial was perceived as more effective among participants with lower educational status,
thus the decision of which approach to use depends on the target population.

“Look at the power

of the cigarette...
Remember this face and
that smoking killed me."

© Buropein Consmanity . Barb Tarbox died at 42
Schiitzen Sie Kinder - AN of lung cancer caused
Rauchen Sie nicht in ihrer Anwesenheit! : by cigarettes.
- You can quit. We can help.
: . 4 1-B66-366-3667
Proteggi i bambini - e : gosmokefree.gc.calquit
non fumare in loro presenza. T N o .

' Rauchstopplinie/Ligne stop-tabac/
Linea stop tabacco 0848 000 181

Left: 2012 Swiss/EU label portraying the negative effects of smoking on children, using a didactic message style
(translation: “Protect children: don’t make them breathe your smoke”. Right: 2012 Canadian label that features a
personal testimony (credits: www.tobaccolabels.ca)

Literacy level of warning messages: Literacy is an essential factor to consider when developing
the content of health messages on tobacco products. If the literacy level of the written

portion of the message is too high, the message will not have the desired effect. For example,
warnings in the US have typically required a college-level reading comprehension,*” which
means the message may not reach children or adolescent viewers, or groups with low
education. Literacy experts in the U.S. recommend that health information be written no
higher than at a fifth grade level,3® but this standard may not apply to other countries. It is
therefore advisable to know the country or jurisdiction’s literacy rates when developing the text
portion of warning labels. If the literacy rates are unknown or unreliable, pre-testing may also
help determine readability. Most importantly, greater size and emphasis on the picture portion
of the label will reach more people regardless of audience literacy.
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Implementation and delivery
Plain and standardized packaging: Plain packaging is

defined as the removal of color, brand imagery, corporate SMOKING
logos, trademarks, and other surface elements in a CAUSES MOUTH
tobacco package design.*® This approach incorporates CANCER

nearly all of the elements discussed in this review.
Subsequent literature expands the concept of plain
packaging to include standardization of the package
shape, opening, and dimensions.*® Research shows that
plain and standardized packaging has several benefits,
including enhancing the effectiveness of warning labels,
reducing false perceptions of tobacco use, and reducing
brand appeal.*® The inclusion of picture-based warning
labels as part of the plain package design may also
prevent smoking among adolescents.®® Evidence shows
that the pack itself can serve as a means to impact
brand appeal or attractiveness, consumer perceptions SMOKING CAUSES
about the product quality, and can detract from health . MOUTH CANCER
warnings.*®4 Therefore, standardizing the shape, f
opening, and dimensions of the package must be
considered because even with restrictions on the surface
design, tobacco companies can manipulate the physical
shape and size of a cigarette pack to their advantage.
For example, a warning label may be distorted or
difficult to read if it appears on a package that is narrow
or “slim.”

To date, Australia is the only country that has
implemented plain and standardized packaging, though
legislation was recently approved in Ireland.5! Many
other countries are considering plain or standardized

paCkagI ng, |nC| Ud | ng NeW Zealand, Ind'a, the U nlted 2013 Australian C/'garette packagey p/a/n and
Kingdom, Norway, and Canada. standardized. Top: front panel. Bottom: back panel.

Rotation of warning labels: Countries and jurisdictions that are parties to the FCTC are
required to rotate the health warnings that appear on tobacco product packaging. Research
shows that repeated exposure to the same message over a long period eventually decreases its
effectiveness and can cause viewers to feel apathetic toward the message itself. This effect
of overexposure is also called “wear-out” or “message fatigue.”** Appendix B shows various
approaches to rotation plans from different countries.

The number of different labels used during a given period of time is referred to as a “set.” An
evidence-based toolkit on implementing health warning labels on tobacco products suggests
that a set have between 8 and 12 individual warnings that appear concurrently.®® When
implementing rotation cycles, experts recommend at least every one to two years, and no more
than every four years. The 2008 Guidelines to implementing Article 11 suggest alternating at
least two sets of warnings and messages every 12 to 36 months.?® The guidelines also suggest
changing the layout and design of health warning labels as a less expensive approach.
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Audience segmentation: Specific messages may be more salient to one group than another,
or may resonate differently by country or culture. We also know that among smokers, the
effectiveness of a warning message largely depends on the individual’s intention or stage
of readiness to quit.52%3 The literature supports thorough pretesting of messages to help
determine which strategies are most effective for a particular audience.®* A guide to pre-
testing is also available through the Key Resources list (Appendix C). In addition to pre-
testing, careful planning and development of multiple warning labels will reach a wide base of
consumers, while still allowing variety between warning messages to reach specific sub-groups.
Just as the tobacco industry targets products to certain groups, health warning messages
repeated exposure to the can be tailored for specific audi.ences. For.example,
messages focused on the negative aesthetic effects of
same message over a long  smoking, such as rotting teeth and gums, have been

period eventually decreases shown to be effective among young people.?

its effectiveness The health behavior and communication literature

suggests looking for commonalities and using messages
that focus on shared beliefs and behaviors to avoid the risk of stigmatization of a particular
group.®® It also suggests that race-based segmentation may be an inefficient use of resources in
a campaign. Indeed, a study of picture-based health warning labels found that their impact did
not significantly differ by race of the viewer.%¢

Mass media campaigns: Mass-media campaigns can be used to support, extend or reinforce
health warning messages on tobacco products; this type of approach will reinforce tobacco
control messages and non-smoking norms.** A 2011 study found that participants had higher
awareness of smoking-related health effects that were mentioned in both pack warnings and
on television than if health effects appeared only on the packs.%” Exposure to mass media
campaigns may also help recent quitters avoid relapse.5®

Examples of health warning labels that target specific audiences. Left: Brazil 2013 warning label that may be targeted at men. Right:
2012 Ukraine warning label that may be targeted at young adult women.
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Other Health Warnings on Tobacco Packaging

Constituents and emissions information: FCTC Article 11 states that in addition to health
warning labels, information on the chemical constituents and emissions of the tobacco
product must be included.! In addition, Article 11 Guidelines specify that “relevant qualitative
statements” about the emissions of the product be displayed on the package.?® Currently, most
countries print the level of emissions on the side of packages in numerical form; however,

the literature supports the use of non-numerical, descriptive labels to convey the information.
Smokers and non-smokers may draw false inferences about the relative risk of cigarette brands
based on emission numbers provided on the labels.®® Accordingly, research shows that low
numeracy (one’s ability to comprehend, use, and attach meaning to numbers) impairs risk
communication and perception.®® Australia’s current emission labels, which use descriptive
statements instead of numbers, were rated easiest to understand when compared to numerical
labels from the EU and Canada.®® These findings are generally consistent with other research,
showing that consumers interpret tar and nicotine numbers as indicators of risk, and believe
that brands with lower yields are less harmful.?7.61.62

Warning labels on other types of tobacco products: We know that knowledge about the harms
of tobacco products other than cigarettes is lacking.” Many countries require warning labels
on smokeless tobacco products,®® but there is little known about their impact on perceptions
and behavior. A 2011 review of health warning labels on tobacco products cited only two
studies on the effectiveness of non-cigarette warnings:2 one of the studies took place over

20 years ago, and found that small text warnings were unlikely to be effective among U.S.
youth;®* the second study, published in 2012, found that picture-based warnings on smokeless
products affected Canadian young adults’ perceptions and lowered intentions to use them.®®
Subsequent literature calls for further research and expansion of tobacco control laws in other
non-Western countries where smokeless tobacco use is a large concern.®6” A 2009 toolkit for
FCTC Article 11 implementation states that adaptations may be made for non-manufactured
cigarettes.3® Separate health warnings and display constituent information may be necessary
for other products such as smokeless tobacco, but there is little evidence of best practices in
designing or adapting labels for this type of packaging.

Left: Tobacco and lime smokeless product, Pakistan. Right: Betel nut, tobacco and lime smokeless product, India
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Needs for further evidence

There is a lack of evidence on the following aspects of health warning labels on tobacco

product packaging:

¢ The most effective approaches to message content (such as fear appeals, gain vs. loss-
framing) for either reducing tobacco use, changing perceptions, increasing knowledge, or
discouraging initiation
The optimum rotation cycle and set size for preventing message fatigue

e The potential interaction between various design elements of warning labels, such as size
and location

¢ The long-term behavioral outcomes after health warning label implementation, such as quit
attempts and sustained quits over long periods of time

e The effect of new tobacco industry marketing tactics such as promotional inserts or
“outserts” (attachments on the outside of the pack) on consumers, and how tobacco
control efforts should respond to these tactics

e The effectiveness of descriptive statements compared to numerical information in
conveying the levels of constituents and emissions in tobacco products

e The effectiveness of adapting existing health warning labels for cigarettes for other types
of tobacco products such as smokeless tobacco or hookah, versus creating separate sets of
warnings

Conclusion

The evidence on health warning labels on tobacco product packaging is extensive. To
summarize, we know that warnings are effective when they use large pictures with

eriodically rotating labels in sets
prevents message fatigue, though there is no standard on the optimum number in a set or
rotation period. We have an overall understanding of the types of messages that are effective
in warning labels, such as emotional appeals, but pre-testing is critical to ensure that sub-
groups in a population are receiving these messages as intended. More research and policy are
needed for warning labels on tobacco products other than cigarettes. Much of the evidence
on longer-term impact of warning labels on smoking prevalence, quit attempts, and other
smoking-related behaviors comes from research in Canada and Australia; this is because these
countries were early adopters of picture-based warning labels on tobacco products. As more
low and middle income countries implement similar policies, research findings in these areas
will enrich the evidence on effective health warning labels.
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Appendices

Appendix A. Health warning labels about the dangers of tobacco - Highest achieving countries,
2012
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[] Highest achieving country: warning labels are sufficiently large, use pictures, and
include all other appropriate characteristics per FCTC Article 11.

Countries with the highest levels of achievement: Argentina*, Australia, Boliva (Plurinational
State of), Brazil, Brunei Darussalam, Canada*, Chile, Djibouti, Ecuador*, Egypt, El Salvador*,
Iran (Islamic Republic of), Madagascar*, Malaysia, Mauritius, Mexico, Mongolia*, Nepal*,
New Zealand, Niger*, Panama, Peru, Seychelles*, Singapore, Sri Lanka*, Thailand, Turkey*,
Ukraine, Uruguay and Venezuela

*Country newly at the highest level since 31 December 2010

Source: World Health Organization. WHO Report on the Global Tobacco Epidemic, 2013:
Enforcing bans on tobacco advertising, promotion and sponsorship. WHO Press, Geneva,
Switzerland: 2013.
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Appendix B. Profiled practices of warning labels on smoked tobacco products, by country

Country

Bangladesh

Brazil

China

Egypt

India

Label size, type,

and layout

Text-based. 30% of
the front and back,
appearing at the top
of the surface area.

Picture-based.
100% of either the
front or back of the
package, 100% of
one of the package
sides.

Text-based. 30% of
the pack, Chinese
on the front and

English on the back.

Picture-based. 50%
of the front and
back of packages.

Picture-based. 40%
of front. Text portion
of the warning
consists of
“smoking kills” or
“warning”.

Current rotation plan

Set of 6 warnings,
rotated over 6
months.

Set of 10, rotated
every 5 months.

Set of 2, rotation
period and cycle
unknown.

Set of 4, rotated
over 6 months.

Set of 3, rotated
over 2 years.

Other information

No warning label
requirements exist
for smokeless
tobacco products.

Similar require-
ments exist for
smokeless products.
Descriptive labels
on emissions and
constituents appear
on side panels.

Tobacco companies
can design their
own warning labels
under specific
government guide-
lines.

Similar warning
label requirements
exist for smokeless
tobacco products.

Similar require-
ments exist for
smokeless products,
which have a set of
4 warnings over the
same rotation
period.
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Country

Indonesia

Mexico

Pakistan

Philippines

Russia

Label size, type,

and layout

Text-based.
Approximately 19%
of back. May be
accompanied by
pictures, but not
required.

30% of the front,
100% of the back,
and 100% of one
side of the package.
Picture-based on
the front, text-based
on the back and
side.

Picture-based. 40%
of front, 40% of
back-picture com-
prises 30%, text
10%. Must be
placed on the top
portion of surface.

Text-based. 30% of
front only.

Picture-based. 30%
of front, 50% of
back. Accompany-
ing text on the front
says “smoking
kills”.

Current rotation plan

Set of 1, rotation
not currently
required.

Set of 4 warnings,
rotated over 6
months.

Set of 1, rotated
over 1 year.

Set of 4, rotated
over 2 years.

Set of 13, rotated
no more than once
per year.

Other information

No requirements
exist for smokeless
products.

Text warnings
appear on the sides
of smokeless prod-
ucts, with a similar
rotation plan.

No warning require-
ments exist for
smokeless products.

Similar warning
requirements exist
for smokeless
products. An
Administrative
Order for 60%
coverage of the
back of packages
issued in 2010 has
not yet taken effect.

Smokeless products
are required to have
a text-based warn-
ing that covers 30%
of the front.
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Country

Label size, type,

and layout

Current rotation plan

Other information

Thailand

Turkey

Ukraine

Vietnam

Sources:

55% of the front,
55% of the back of
the package.
Recently added
warnings to cover
60% of both side
panels. Pictures
with text on both
sides.

65% of the front,
43% of the back of
the package.
Picture-based.

50% of the front,
50% of the back of
the package.
Primarily text-based
for main display
areas, pictures
accompany text in
secondary display
areas.

Picture-based
(expected November
2013). 50% of
front, 50% of back.

Set of 10 warnings;
rotation period and
cycle unknown.

Set of 14 rotated
over 14 months.

Set of 11 warnings,
5 year rotation
period.

Set of 6, rotated
over 2 years.

Warnings exist for
cigar packaging and
smokeless products.
Descriptive labels
on emissions and
constituents are
required.

Text warnings are
required for
smokeless products,
covering 30% of the
front of the
package.

Similar warnings for
smokeless products.
The law counts the
label border as part
of the 50% warning
area for all health
warnings.

Requirements for
warnings do not
distinguish between
smoked and smoke-
less products; but
details of the law
only use smoked
products as an
example.

1. Campaign for Tobacco-Free Kids. Legislation - Tobacco Control Laws. www.

tobaccocontrollaws.org . Updated 2013. Accessed August 26, 2013.

2. World Health Organization. “Warn about the dangers of tobacco: health warning labels on
smokeless tobacco packaging by country.” Global Health Observatory Data Repository. Updated
2013. http://apps.who.int/gho/data/node.main.1287. Accessed August 26, 2013.

3. Hammond D. Health Warning Images - Tobacco Labelling Regulations. Tobacco Labelling
Resource Centre. Updated 2013. http://www.tobaccolabels.ca/healthwarningimages. Accessed
August 6, 2013.
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Appendix C. Key Resources
A list of selected print and web publications on the evidence, development, and
implementation of effective health warning labels on tobacco products

Title

Tobacco Labelling
and Packaging
Toolkit — Guide to
FCTC Article 11

Pre-testing and

evaluating warn-
ing messages for
tobacco products

Tobacco Labelling
Resource Centre

Tobacco Control
Laws

Tobacco Warning
Labels: Evidence
of Effectiveness

Description

A comprehensive
guide that includes
an evidence review,

recommendations on

designing, evaluat-

ing, and implement-

ing health warning
labels. (2009)

A guide providing a
basic protocol for
developing and

implementing health

warning labels.
(2011)

A website with
detailed information
and images of
warning labels and
policy by country.
(Updated 2013)

A website providing

country labeling and

packaging laws.
(Updated 2013)

A factsheet provid-
ing an overview of
the evidence on
health warning label
effectiveness from a
global perspective.
(2013)

Author(s) or
Organization

Hammond D

Hammond D, Reid J

Hammond D

Campaign for
Tobacco-Free Kids

Campaign for
Tobacco-Free Kids

Link

www.tobaccolabels.-
ca/healt/re-
sources/2009labelling-
packaging-
toolkitarticle-11guidep
df

www.tobaccolabels.-
ca/healt/re-
sources/201 1 pretest-
ingevaluating-
hwmguidepdf

www.tobaccolabels.ca

www.tobaccocontrol-
laws.org

www.tobaccofreek-
ids.org/research/fact-
sheets/pdf/0325.pdf

State of Evidence Review: Health Warning Labels on Tobacco Products

19



Cigarette Package
Health Warnings:
International
Status Report
(3rd edition)

Health warning
messages on
tobacco products:
a review

Enhancing the
effectiveness of
tobacco package
warning labels: a
social
psychological
perspective

The impact of
cigarette pack
shape, size and
opening:
evidence from
tobacco company
documents

Description

A general report on
cigarette warning
labels. Includes
images, graphs, and
rankings of different
countries’ imple-
mentation status.
(2012)

A scholarly review of
messages that
appear on health
warning labels from
various countries.
(2011)

A scholarly paper on
the psychosocial
theory or principle
behind messages
used in health
warning labels.
(2002)

A scholarly paper
examining tobacco
industry documents
to show the impor-
tance of the package
as a promotional
medium for tobacco
products.(2013)

Author(s) or
Organization

Canadian Cancer
Society

Hammond D

Strahan EJ, White K,
Fong GT, Fabrigar
LR, Zanna MP,
Cameron R

Kotnowski K,
Hammond D

http://global.tobaccof-
reekids.org/-
files/pdfs/en/WL_sta-
tus_report_en.pdf

http://tobaccocon-
trol.bmj.com/con-
tent/ear-
ly/2011/05/23/tc.201
0.037630.abstract

www.ncbi.nlm.nih.gov-
/pmc/articles/P-
MC1759023/pd-
f/iv011p00183.pdf

www.ncbi.nlm.nih.gov-
/pubmed/23600674
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Appendix D. Tobacco package warning labels from selected countries, by package panel

*\%

EEALIME

-

Bangladesh, front Brazil, front Brazil, back China, front

(photo credit www.
tobaccolabels.ca)

e e ]

GOVERNMENT WARNING:
TOBAGEO SMOKE CAN
HARM YOUR CHILDREN

':?r-..f-DKI.I'.,'i'; KILLS Atrdvele a dejor do fumar,

Lismanos 07 B00 866 3863

o foaaf

India, front Mexico, front Mexico, back

Philippines, front

Russia, front Russia, back

Turkey, front Turkey, back
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Ukraine, front Ukraine, back
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