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Systematic Review of the Effect of Pictorial Warnings
on Cigarette Packages in Smoking Behavior

We used a structured ap-
proach to assess whether ac-
tive smokers presented with
pictorial warnings on ciga-
rette packages (PWCP) had
a higher probability of quit-
ting, reducing, and attempt-
ing to quit smoking than did
unexposed smokers.

We identified 21 articles
from among nearly 2500 pub-
lished between 1993 and 2013,
prioritizing coverage over rel-
evance or quality because we
expected to find only a few
studies with behavioral out-
comes. We found very large
heterogeneity across studies,
poor or very poor methodo-
logical quality, and generally
null or conflicting findings for
any explored outcome.

The evidence for or against
the use of PWCP is insuffi-
cient, suggesting that any
effect of PWCP on behavior
would be modest. Determin-
ing the single impact of
PWCP on behavior requires
studies with strong method-
ological designs and longer
follow-up periods. (Am J
Public Health. 2014;104:
e11-e30. doi:10.2105/AJPH.
2014.302129)
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SMOKING AND ITS ASSOCI-
ated health and mortality risks
have been well established. Nearly
one fifth of the world’s population
smoke, and close to 6 million die
each year from tobacco use,' a fig-
ure estimated to reach 10 million
by 2020.% In an attempt to curb
this trajectory, governments have
and continue to implement vari-
ous tobacco control policies aimed
at reducing smoking.

Common tobacco control poli-
cies include increased taxes, bans
or restrictions on advertising,
sponsorships, point-of-sale dis-
plays, smoking in public places,’
and, pertaining to this article,
health warning labels on cigarette
packages. Currently, most coun-
tries require warnings to be
printed on cigarette packs, though
format varies in terms of size,
number, and how information is
presented, ranging from vague
text statements to graphic images
alongside the text.*

Pictorial warnings on cigarette
packages (PWCP) were first
implemented in 2001.° Since
then, studies have assessed the
perceptions and reactions elicited
among smokers and nonsmokers
and also the motivation or inten-
tion to quit or reduce smoking.®”
However, research investigating
whether PWCP bring about
a change in smoking behavior has
been limited.

HISTORICAL CONTEXT

Health warning labels on ciga-
rette packages have evolved
through 3 phases. The first began
in 1965 when the United States
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first implemented a law requiring
tobacco companies to print a small
text warning on 1 side of the
pack.®® Throughout the follow-
ing 2 decades, this phase saw
several other countries, such as
the United Kingdom, Canada, and
Australia, follow suit with similar
warning-label arrangements.>° In
the second phase, new legislative
measures or modifications to
existing laws were introduced in
the 1980s—1990s; the small
bland text messages were
updated to appear with larger
font on the front or back of the
package and with greater varia-
tion in the types of warning mes-
sages.'™ The third phase began
in 2001 when Canada started
using PWCP.? By February 2012,
more than 45 countries had
implemented legislation that re-
quired the addition of a pictorial
health warning alongside the text
warning on cigarette packages.'?
Globalization provided an ave-
nue for widespread international
cooperation to fight against the
tobacco epidemic. The World
Health Organization Framework
Convention on Tobacco Control
entered into force via the United
Nations in 2005."> With 168 sig-
natory states, the treaty covered
a wide array of tobacco control
policies, including price and tax
measures, exposure, education,
advertising, and packaging and
labeling of tobacco products.*
An important element in this
global collaboration is the Inter-
national Tobacco Control Policy
Evaluation Project, a research
program whose aim is to evaluate
Framework Convention on

Tobacco Control policies by
conducting homogeneous,
population-level surveys to deter-
mine effective tobacco control
policies.!® The Framework Con-
vention on Tobacco Control treaty
covers the recommendations for
packaging and labeling of tobacco
products.* The fact that the in-
clusion of pictures is optional for
participating states means that it is
crucial for the research commu-
nity to guide countries with ap-
propriate recommendations and
justifications for incorporating
PWCP into their legislative to-
bacco control policies.

THE CIGARETTE PACKAGE
AS A TOOL FOR
COMMUNICATION

Both the tobacco industry and
tobacco control advocates have
agreed that the cigarette package
serves as a crucial marketing tool
and a means of communicating
with the population.>'®'” As
a consequence of the increasing
number of countries implement-
ing marketing restrictions, the to-
bacco industry has reacted by
improving their advertisement
strategy,'” including the use of
new cigarette pack designs that
involve innovations in shape,
color, size, and plastic wrapping.®

Besides providing a direct link
to the consumer, the pack also
becomes a portable advertisement
device for the tobacco brand be-
cause the smoker puts it on display
every time a cigarette is used.”
From the tobacco control per-
spective, the cigarette package can
be an equally effective tool for
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communicating the dangers of to-
bacco consumption to the public,
especially among low-literacy
smokers and children because the
warnings will be put on display as
often as the cigarette pack itself.?

EFFECTS OF PWCP ON
BEHAVIOR

Although most smokers are
aware of the harmful effects of
tobacco, lack of knowledge and
underestimation of the specific
health risks associated with smok-
ing constitute relevant factors that
affect people’s decision to quit or
reduce smoking.>'® It is therefore
important to instigate tactics and
policy enhancements that drive
individuals toward more probable
behavior change.

Even though many countries
have incorporated PWCP into
their legislation,"® some are still
hesitant or restrained because of
insufficient evidence that PWCP
can actually reduce smoking rates.
In the United States, for example,
the Food and Drug Administration
was given the authority to regulate
tobacco products in 2009 via the
Family Smoking Prevention and
Tobacco Control Act,'® which
opened up the path to initiate the
implementation of PWCP. How-
ever, the United States has not yet
introduced PWCP because the
overarching theme is still set in
legal contentions.' Thus, in
countries with complex legal sys-
tems, substantial evidence to sup-
port PWCP is clearly needed.

So far, evidence has shown that
PWCP are a cost-effective health
communication, have high aware-
ness and visibility among non-
smokers and youths, and are sig-
nificantly more effective than
text-only messages because they
depict health risks vividly.>©
Research has also shown that
regularly updated, large, and
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prominent PWCP located on the
top of packages are credible, have
public support, and can increase
health knowledge and motivation
to quit.>® Frequent reminders
about behavior change have gen-
erally been shown to be effec-
tive.2® PWCP might have this
effect.

However, evidence in terms of
behavior change has not been
systematically reviewed. There-
fore, we conducted this review in
accordance with the Preferred
Reporting Items for Systematic
Reviews and Meta-Analyses rec-
ommendations to assess the evi-
dence pertaining to the effect of
PWCP on smoking behavior.*'
We used a structured approach
consisting of 5 criteria (type of
population, intervention, compar-
ator group, outcome, and study
design) to frame our research
question, namely, whether active
smokers presented with PWCP
had a higher probability of quit-
ting, reducing, and attempting to
quit smoking than smokers not
presented with the PWCP.?' We
purposely excluded outcomes not
related to behavior change, such
as those looking at perceptions,
attitudes, reactions, knowledge, or
even motivation and intention to
quit.

METHODS

Because we expected the num-
ber of articles with original data
investigating the effect of PWCP
on behavior change to be small,
we opted to ease the criteria for
selecting studies to include all
available evidence on the topic
rather than identifying only meth-
odologically rigorous studies.

Variables Examined
Participants had to be current,

active smokers of manufactured or

hand-rolled cigarettes and aged
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10 years or older. Although the
most common definition of
“current smoker” refers to indi-
viduals who have smoked at least
100 cigarettes in their lifetime and
who are currently smoking every
day or some days,?? for the pur-
pose of this review we used a
much broader definition of any
smoking at the time of the assess-
ment. We examined the effect of
any graphic, pictorial, photographic,
or symbolic warning image of any
size, color, content, and position,
with or without text, printed or
intended for printing on cigarette or
hand-rolling tobacco packages.

Inclusion of a comparison
group was a requisite and could
have consisted of any of the fol-
lowing: smokers not exposed to
PWCP or exposed to a variant of
the PWCP intervention that could
serve as comparison group, such
as when pictorial warnings were
used in combination with another
exposure (e.g., plain packaging,
media campaign, or self-affirma-
tion); smokers exposed to text-
only warnings such as in time
periods or study settings in which
PWCP had not yet been imple-
mented; smokers with lower
cognitive responses to PWCP
(i.e., level of understanding) or
who were unaware of the warn-
ings.

The primary outcome was
smoking cessation, following the
definition of “not having smoked,
not even a puff, in the 7 days
before the follow-up measure.”?>
The secondary outcomes in-
cluded reduction, defined as “any
self-reported as absolute or per-
centage decrease of the quantity
of cigarettes smoked per day, with
or without biochemical confirma-
tion,”** and attempt to quit, based
on an affirmative response to
questions about a “serious at-
tempt to stop smoking for good
that lasted for at least 24 hours”

in the recent past.??

However, to
preserve a largely inclusive ap-
proach, we mostly used these
definitions as a reference stan-
dard rather than as strict selection
criteria.

We considered experimental
(e.g., randomized controlled trials
[RCTs]) and quasi-experimental
(e.g., time-series or pre—post de-
sign) studies and relevant obser-
vational studies with any type of
follow-up period (e.g., prospec-
tive or retrospective cohorts), in-
cluding repeated surveys in dif-
ferent time periods with different
samples.

Information Sources and
Search Strategy

We identified articles published
between 1993 and 2013 in
PubMed, EMBASE, ScienceDirect,
Web of Science, and Scopus using
combinations of the keywords and
MeSH terms (including plural
forms): warning + (at least 1 of)
graphic, image, visual, photo, pic-
ture, pictorial, design, label, pack +
(at least 1 of) smoke, smoking,
cigarette, tobacco (Figure 1).

We completed identification of
relevant material using Google
Scholar. Because of the limitations
of this search engine, we had to
screen document titles only. We
used the following descriptors (in-
cluding plural forms): warning +
(at least 1 of) smoke, smoker,
smoking, tobacco, cigarette, pack,
package, graphic, image, visual,
photo, picture, pictorial, and
design.

We finalized the search by
screening the reference lists of all
relevant articles selected from the
previous searches, including re-
views related to the topic, to iden-
tify other potential documents. We
limited the review to documents
written in Chinese, Korean, Danish,
Dutch, English, French, German,
Italian, Norwegian, Portuguese,
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- No pictorial warning (only text)

- Pictorial warning not designed for packs
(e.g., point-of-sale, advertisement)

- Other outcome measures (e.g., knowledge
attitudes, perceptions, intention to quit)

- Inadequate study populations

Database searching (n=2456)
- PubMed (254)
S - EMBASE (227)
g - Science Direct (419)
£ - Web of Science (60)
@ - Scopus (325)
- - Google Scholar (1171)
A4
o .
£ Titles and abstracts (836) |
g
o
3 » Duplicates removed (524)
\4
I Potentially relevant (312) |
> : Articles excluded (295)
% Reference lists (4) _ - No original data
Ty
[rm}
- Inadequate study designs
- No statistical estimates
A
Relevant for behavior (21)
ko]
9]
°
=1
v
£
v A4 v

Cessation (9) | | Reduction (15) | | Quit attempt (11)

Note. PWCP = pictorial warnings on cigarette packages.

smoking behavior: 1993-2013.

Spanish, and Swedish because
someone on the team or a close
colleague was able to read these

languages.

Study Selection and Data
Extraction

First, we conducted a screening
of titles and abstracts of all the hits
obtained through the 7 search
engines. Then, we excluded dupli-
cate documents and expanded the
list of those that were potentially

relevant with articles recovered
from reference lists. Finally, we
performed a careful reading of
hard copies to assess eligibility.
Excluded documents were those
containing no original data, looking
at text warnings only or pictorial
warnings not aimed for use on
cigarette packs (e.g, point of sale
and advertisements), or studying
only cognitive effects of PWCP,
such as people’s knowledge, per-
ceptions, reactions, attitudes,
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FIGURE 1—Search strategy to identify articles for the systematic review assessing the effect of PWCP on

or intentions. We also excluded
studies because of inadequate
methodological designs (e.g., cross-
sectional studies, no comparison
group) and study populations not
fulfilling the inclusion criteria (e.g.,
nonsmokers) or because no statis-
tical estimates were reported. The
screening and assessment process
was performed independently by
3 ofus B.L, F.G, and ]. M-E.),
and disagreements were resolved
by discussion.

We retrieved the following data
from the selected articles: first
author’s last name, country and
year of publication, journal of
publication, study period, data
source, relevant outcomes, study
population, study design, sample
size, outcome definition, exposure
assessment, measurement instru-
ments, statistical analyses and
measures, control for potential
confounders, and main results of
interest. When the analyses were
adjusted by confounding factors,
we used the adjusted measures
instead of the crude results. Two
of us (B.L. and F. G.) extracted
information separately for each of
the outcomes, and differences
were resolved after discussion
with the first author (J. M.-E.).

Study Quality and Data
Synthesis

Most of the selected studies did
not primarily aim to assess the
impact of PWCP on smoking be-
havior. In most cases, the results
associated with the outcomes were
secondary, and in few studies we
had to specifically search for those
potentially relevant to this review.

Articles were published in var-
ious types of journals, including
the fields of psychology and mar-
keting, which have a different ap-
proach than that of biomedical
journals. This resulted in an ex-
treme heterogeneity of designs,
samples, definitions, exposure
methods, study periods, and sta-
tistical analyses, precluding
not only the possibility of meta-
analyses, but even the use of
a standard assessment with ho-
mogeneous criteria to determine
the quality of the studies.

We therefore decided to use
a simplified arbitrary quality as-
sessment based on 4 basic crite-
ria as judged independently by
the 2 reviewers (J. M.-E. and
B.]): study design, outcome

Mondrrez-Espino et al. | Peer Reviewed | Systematic Review | e13



SYSTEMATIC REVIEW

TABLE 1—Quality Assessment of the Studies Included in the Systematic Review of the Effect of Pictorial Warnings on Cigarette Packages on
Smoking Behavior for the 3 Outcomes Measured: 1993-2013

Qutcome Study Outcome Exposure Statistical Total Overall
Author, Study Area, and Study Period Assessed Design® Definition” Definition® Analyses® Score Quality®

Hammond et al.,”® southwest Ontario, CAN, 2001-2002' C+R+A 1 2 1 1 5 Fair
Christie and Etter 2 Switzerland, France, Belgium, 2001 C 0 0 1 1 2 Very poor

R+A 0 2 1 1 4 Poor
Hammond et al.,”” southwest Ontario, CAN, 2001-2002' C+R+A 1 1 1 1 4 Poor
Environics Research Group Ltd.,28 CAN, 2000-2004 A 0 2 2 1 5 Fair
Hammond et al.,”® AUS, UK, CAN, US, 2002-2005¢ R 1 1 2 2 6 Fair
Harris et aI.,30 University of Sheffield, UK, no period reported R 2 2 0 1 5 Fair
Silpasuwan et al.,> 5 regions, Thailand, 2005-2006 C 0 1 1 1 3 Poor
Borland et al., 2 AUS, UK, CAN, US, 2002-2006° o 1 2 1 1 5 Fair

A 1 2 1 2 6 Fair
Borland et al.,* AUS, UK, CAN, US, 2002-2006' R 1 1 2 2 6 Fair
Shanahan and Elliott,>* AUS, 2000 and 2008 R 0 1 1 1 3 Poor

A 0 2 1 1 4 Poor
Fathelrahman et al.,®® Penang State, Malaysia, 2008 R 2 1 0 1 4 Poor
Heydari et al.,*® Tehran, Iran, 2008-2009 R 0 1 1 1 3 Poor
Miller et al..*” South AUS, 2005-2006 C 0 0 0 1 1 Very poor
Moodie et al.,*® Glasgow, Scotland, UK, 2010 R 1 1 1 1 4 Poor
Malouff et al.,> AUS, no period reported C+A 2 0 1 1 4 Poor

R 2 2 1 1 6 Fair
Thrasher et al.*® 2012, 7 cities, Mexico, 2010 and 2011" C 0 0 1 1 2 Very poor

A 0 1 1 2 4 Poor
Zhao et al.,*! mid-Atlantic university, US, no period reported R 2 2 2 1 7 Good
Azagba and Sharaf,*? CAN, 1998-2008 A 1 1 2 2 6 Fair
Malouff et al.,** cities in the United States, no period reported C 0 0 1 1 2 Very poor

R 0 2 1 1 4 Poor

A 0 1 1 1 3 Poor
Thrasher et al.,** Mexico, 2010-2012" R+A 0 1 1 1 3 Poor
Yong et aI.,45 Thailand and Malaysia, 2005-2008 R 1 1 2 1 5 Fair

fhese articles used similar or identical data for analyses.
$These articles used similar or identical data for analyses.
"hese articles used similar or identical data for analyses.

definition, exposure definition,
and statistical analyses. Agree-
ment between raters was very
high because the assessment in-
strument used was straightfor-
ward with clear definitions.
There were minor disagreements
in just a few studies or criteria,

which were resolved by consen-
sus between reviewers. Full de-
tails about the assessment can be
found in Table 1.

We summarized the findings as
positive when a statistically signif-
icant effect (P<<.05) was reported,
regardless of the strength of the
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Note. A= attempt; AUS = Australia; C = cessation; CAN = Canada; PWCP = pictorial warnings on cigarette packages; R = reduction.
22 = randomized controlled trial; 1 = cohort study; 0 = other study designs.
%) = clear (explicit action) and complete (explicit time frame); 1 = unclear or incomplete; 0 = unclear and incomplete.
©2 = appropriate PWCP; 1 = appropriate pictorial wamning intended for printing in cigarette packages or inappropriate PWCP (e.g., very short exposure duration or lack of an unexposed control
group); 0 = inappropriate warning (not a PWCP or intended for printing in cigarette packages).

99 = pertinent and adjusted; 1= not pertinent or unadjusted; 0 = not pertinent and unadjusted.
°0-2 = very poor; 3-4 = poor; 5-6 = fair; 7-8 = good.

association; null when no signifi-
cant effect was reported; mixed
when either positive or null results
were observed; and uncertain
when the results available pre-
cluded a meaningful conclusion. In
the text, the results were presented
mostly in a narrative manner,

trying to highlight the most rele-
vant findings in context with the
study limitations and strengths.

RESULTS

From the 2456 items identified,
we considered 312 nonduplicate
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documents plus another 4 ex-
tracted from reference lists as po-
tentially relevant to the PWCP
topic. From these, we excluded
295 for various reasons, leaving
21 studies with relevant behav-
ioral outcomes (cessation, 9; re-
duction, 15; and attempt, 11).2>7*°
Two thirds (n=14) of the se-
lected studies had been published
within the past 5 years. Canadian
and Australian data were the most
frequently analyzed with 7 and 6
articles, respectively, including 3
multicountry analyses with UK
and US data used as the reference
because these countries have not
yet implemented PWCP. Never-
theless, each of these countries
also contributed 2 other studies,
mostly of an experimental nature.
Data from developing countries
were available for Mexico, Thai-
land, Malaysia, and Iran. Various
articles were based on similar or
identical data (i.e., multicountry
studies, Mexican studies, and
Canadian prospective cohorts).
On the basis of the quality
assessment, we considered 57%
of the reviewed studies (n=12)
to be of poor or very poor quality,
and only 1 could be classified as
being of good quality.*' Most
studies compared data at different
time periods, but 4 did not specify
any study period (3 being experi-
mental). Cohorts (prospective, ret-
rospective, survey based, and
panel) were the most frequent
designs, used in 9 studies, fol-
lowed by pre—post and RCT de-
signs with 5 and 4 studies, re-
spectively. Study population,
sample selection, and data collec-
tion methods varied considerably
across studies, making it difficult
to summarize the results. Most
studies focused on adult smokers
aged 18 years or older, but 3
included adolescents (aged >15
years). Twelve articles examined
only 1 outcome, 4 looked at 2, and
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5 investigated all 3 behavioral
outcomes.

Cessation

Of the 9 articles presenting any
kind of smoking cessation results,
4 used variations of cohort de-
signs,?>273237 4 were pre—post
studies, 34943 and 1 was an
RCT.? Sample sizes ranged from
less than 100 smokers to nearly
1000.

Two studies did not report
a cessation definition, %37 1 used
an inappropriate definition
(i.e., “quit smoking within 1
month”),>' #5549 3 ysed stage of
change toward cessation,>**3 2
used a cessation-related variable
for which cessation was pooled
together with reduction and at-
tempt,2%7 and another used
“reasons for having quit in
ex-smokers” in the year preceding
the survey.*°?252 Only 1 study
defined cessation as smoking ab-
stinence for 1 month or more
before the repeated cohort mea-
surement from those who attemp-
ted to quit.>** The exposure as-
sessment showed large variability.
Some studies used intermediary
variables such as the depth of

2532 avoid-

cognitive processing,
ance and emotional reactions,?”
or salience with regard to the
PWCP.32 Nearly all compared pe-
riods before and after implemen-
tation or use of PWCP in different
ways, except for the RCT that
directly compared pictorial with
text only using computer screen
warnings.3° Statistical analyses
relied mainly on logistic regression
with adjusted odds ratios (ORs) as
a measure of association?>273%40
or analysis of variance using mean
score compan'sons,37’39’43 but 2
articles presented only cessation
proportions.?®?! Logistic models
were adjusted for various socio-
demographic (e.g.,, age, gender, in-
come, and education) and smoking
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behavior (e.g., daily cigarettes and
smoking years) variables.?”32
Other analyses were typically
unadjusted.

Results were mixed and difficult
to summarize because designs,
exposure, outcome definitions,
and statistical measures varied
much. However, we can highlight
the most relevant findings looking
specifically at cessation (excluding
stage of change toward cessation
and cessation pooled with other
behavioral outcomes). The pro-
spective Canadian cohort found
no effect of PWCP cognitive pro-
cessing on cessation using unad-
justed quartile analyses (fourth
quartile score = 1.7, 95% confi-
dence interval [CI]=0.37, 5.3).2°
The Australian RCT showed no
significant effect of pictorial warn-
ings compared with text only at
follow-up using computer screen
messages once per week for 4
weeks (based on our own calcula-
tions from raw counts, 14% vs
8%; P=.65).>° The Mexican pre—
post study reported an effect of
PWCP compared with text only
(before PWCP implementation) as
a quitting reason in ex-smokers
(adjusted OR =2.44; 95% CI=
1.27, 4.72).*° Overall, the multi-
country survey-based cohort
study found no significant consis-
tent adjusted effects for salience,
avoiding or forgoing cigarettes,
and cognitive response.>? Only 2
studies looking at cessation were
of fair quality, and in both the
results were null (OR = 1.74; 95%
CI=0.37-5.3 for fourth quartile
exposure to cognitive process-
ing?®; no consistent statistically
significant effect for PWCP’s
salience, cognitive response, and
forgoing or avoiding cigarettes®?;
Table 2.

Reduction
Studies on reduction included
6 different types of cohorts, 4

RCTs, and 3 pre—post studies.
Experimental designs included
50 to 150 smokers, whereas the
cohort studies surveyed as many
as 2000. Nearly all studies used
different definitions for reduction.
Examples of relatively clear de-
scriptions included decreased
daily cigarette consumption of at
least 1 per day,?® mean daily
cigarettes in the past week,>® and
number of cigarettes smoked
within the follow-up week.°
Other definitions related to the
practice of forgoing cigarettes,
such as whether the warnings
stopped the smoker from having
a cigarette when wanting to
smoke 1 in the past month with
categorical answers*® or in the
past 6 months with dichotomous
responses.>® Others were less
specific and asked for the number
of cigarettes smoked, coded as
more, same, or less,>® or smoking
less around others, coded dichot-
omously,*® but even if studies
used somewhat similar defini-
tions, the time period or coding
categories differed, precluding
direct comparisons. For the sta-
tistical analyses, cohort studies
used adjusted logistic regression
models or generalized estimating
equations. 252729334445 Fyperi.
mental and pre—post studies
tended to rely on analysis of
variance,®* the McNemar
test,3>3® and the paired ¢ test.?®
Two studies presented only pro-
portions with®* or without*® a %2
test involved. In general, logistic
models were adjusted for socio-
demographic variables including
gender, age, income, and educa-
tion and for smoking-related
factors.

Exposure assessment varied
a lot and included the study
of concomitant interventions
expected to strengthen the
warning’s effect. For instance, 2
RCTs examined the impact of
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affirmation on the effect of Attempt

warnings on daily and weekly Of the 11 articles looking at
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weeks resulted in no increase in
quit attempt proportions after 1
month, regardless of the warning
message involved.?® The 4 studies
with fair quality looking at attempt
to quit showed positive, mixed,
null, or uncertain results, respec-
tively (Table 4).

DISCUSSION

The results of this systematic
review showed that evidence
concerning the effect of PWCP on
smoking behavior is inconclusive,
in contrast with previous reviews
reporting a significant impact on
smokers’ intention to quit.”'*#047
These results are in line with the
notion that turning the intention to
quit smoking into actual and sus-
tained behavioral change is an
outcome more difficult to attain
and demonstrate with formal tests
of effectiveness in evaluation re-
search.

In fact, during this review we
also identified articles looking at
intention to quit and found nearly
20 studies approaching this issue in
different ways, 1025262830313~
3537.39.414346-49 11 of which
reported positive findings.”'*%22%
34354041434647 Tho fact that two
thirds of the studies dealing with
behavioral outcomes were pub-
lished within the past 5 years in-
dicates the growing interest in ex-
amining the effects of PWCP on
smokers.

Among the few countries that
conducted studies on behavioral
outcomes, Canada provided the
largest number of studies. This
country not only pioneered us-
ing PWCP in 2001, but it was
also the only 1 fully complying
with International Tobacco
Control standards.® Canada has
been collecting data systemati-
cally to assess the short- and
long-term trends in smoking
rates, resulting in one third of

SYSTEMATIC REVIEW

the selected articles included in
this review 25:27-29.32.33.42
Australia has also produced rele-
vant results on the topic.>”*® Lim-
ited evidence from developing
countries came from studies con-
ducted in Mexico,**** Thai-
land,*"*° Malaysia,>° and Iran.3®

The methodological heteroge-
neity of the studies was so large
that two articles could seldom be
compared with one another. This
heterogeneity concerned first and
foremost the definition of the out-
comes. For example, reduction
was defined in terms of cigarette
consumption (daily, weekly, past
24 hours, past week), as forgoing
cigarettes (yes or no; never, once,
few times, many times) in various
time periods (past month, 6
months, 12 months), or by using
different categorical definitions
(smoking more, same, or less;
smoking less around others as di-
chotomous variable). The vari-
ability in terms of exposure mea-
surement, study design and
population, and statistical analysis
and adjustments was also very
large.

Being a smoker was an eligibil-
ity criterion. However, 1 study
overtly combined ex-smokers,>!
and another seemed to include
ex-smokers in the analysis.*® This
finding was particularly difficult to
interpret because the study out-
comes could only occur among
a smoking population.

Study quality was generally
low. For instance, in 3 articles
relevant to cessation no definition
was given®®37 or it was unclear.>!
Some studies also did not provide
an association measure,2%2831:43
Thus, the results should be con-
textualized with the poor method-
ological quality of the studies,
adding to the limitations in their
interpretation.

Some studies assessed PWCP
exposure using intermediary
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indicators. For instance, authors
used the understanding of
PWCP (i.e., cognitive process-
ing)?323740 o1 the emotional
reaction (i.e., fear, disgust) and
avoidance behavior®” as measures
of exposure. Although 2 of these
studies were of fair methodologi-
cal quality, the lack of an actual
comparison with a nonexposed
group and the fact that they
mainly assessed the short-term
effect of PWCP makes question-
able the value of the findings
observed, which were null in these
studies for the cessation outcome.
In 4 studies, it was not possible
to disentangle the effects of PWCP
on specific behavioral indicators
because the outcomes were com-
bined 25273943 For instance, 2
studies used scales to measure the
stage of change toward smoking
3943 -

cessation, including the pre-
contemplation, contemplation, ac-
tion, and maintenance phases,
rather than using the behavioral
outcomes separately. These were
included in the action phase, mak-
ing it impossible to discriminate the
effect on the specific outcomes un-
der study. Similarly, 2 other studies
pooled attempt, reduction, and
cessation into 1 outcome, preclud-
ing separate analyses.?>*’

Some studies looked at the
combined effect of PWCP along
with another intervention. Al-
though these studies aimed to
examine the effect of this other
intervention rather than the sole
effect of PWCP, we decided to
include them because they com-
pared a combined PWCP with
a PWCP-only intervention. For
instance, 2 studies tested the no-
tion that an intervention to protect
the person’s image of integrity,
morality, and adequacy (i.e., self-
affirmation) along with the expo-
sure to PWCP would enhance the
warning’s impact on behavior
(i.e., more favorable message

response).>%*! Yet, the results of
these fairly well-conducted studies
showed similar effects of PWCP
on reduction and attempt to quit
smoking regardless of the self-
affirmation intervention.

Another study examined the
combined effects of recalling
PWCP and a media campaign
(TV or radio),** showing positive
effects on smoking reduction—
though similar to a media cam-
paign alone or combined with
PWCP—and attempt to quit; we
classified this study as being of
poor quality.

Tobacco industry representa-
tives have expressed doubts con-
cerning the added value of picto-
rial warnings to inform consumers
about the risks of smoking and
their effect on behavior.'® The
argument is that text-only warn-
ings might have a similar effect
without having to “harass”
smokers. In this regard, we identi-
fied various studies comparing
text only and PWCP, using differ-
ent approaches. Results differed
depending on the outcome
assessed.

Three studies indirectly
assessed the difference between
warnings for cessation: a Mexican
pre—post study found a positive
effect of PWCP over text as reason
for quitting,*® an Australian RCT
using computer-based messages
only allowed a comparison of the
proportions of those quitting
smoking with no significant dif-
ferences after 1 month follow-
up,®® and a study from Thailand
showed similar effects before (text
only) and after the implementation
of PWCP.*! We classified all 3
studies as being of poor or very
poor quality.

For reduction, data that com-
pared Canada, Australia, the
United Kingdom, and the United
States showed higher forgoing of
cigarettes with PWCP,** which
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also had a lesser wear-out effect.
Similar results were seen for
a study comparing Thailand
(PWCP) with Malaysia (text
only).*> Conversely, 2 studies
showed no differences in cigarettes
smoked before (text only) and after
implementation of PWCP.3*3¢
Mixed results were also reported
for attempt with a Mexican pre—
post study showing no effect,**
contrasting with Australian surveys
showing a higher proportion after
PWCP implementation.>*
Although studies looking at
plain tobacco packs have sug-
gested that removing the branding
from the pack can reduce the de-

50-52 56 far the

mand for smoking,
evidence concerning behavior
change has been very limited. In
this review, we identified only 1
study comparing the effect of
PW(CP printed on a plain cigarette
package with that of standard
branded packages, with PWCP
leading to significant forgoing of
cigarettes; however, the study was
relatively small, and individuals
could receive more than £40 for
their participation over 4 weeks,
leading to potential bias.>®

Nearly all studies examined the
combined effect of different pic-
torial warnings, but 2 tried to
discriminate between those pro-
ducing higher and lower impact
on behavior.?%*° The Mexican
study found no effect on attempt
across the 6 PWCP examined,*°
but the Swiss study found that
cigarette boxes depicting passive
smoking, bad breath, and health
risks were related to reduced
smoking, as those showing addic-
tion messages were with attempt
to quit smoking,°

That warning messages need
to rotate and be updated periodi-
cally as the effect of the messages
wears away with time has been
discussed.? In this review, we
identified only 1 study assessing
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the wear-out effect (about 3 years
after implementation) on behav-
ior.?® This study showed a higher
impact on forgoing cigarettes for
the PWCP implemented in Can-
ada than for the larger text warn-
ings introduced in the United
Kingdom, after controlling for dif-
ferences in implementation times.

Not all studies used actual ciga-
rette packages displaying the pic-
torial warnings; some used alter-
native means such as computer
screenshots presented in a labora-
tory setting® or sent through

e-mail*%*3

and photographs al-
ready used**** or for possible use
on cigarette packs.** Although
these types of warnings differed
from the real branded cigarette
packs with pictorial warnings
printed on their surface, we believe
that these substitutes mimicked well
the logic of the PWCP. In most
cases, the reason for not using the
actual PWCP was logistical because
it was difficult to contact individuals
periodically to deliver the exposure.

Effect on Smoking Rates

The evidence concerning the
impact of PWCP on smoking rates
at the population level was beyond
the scope of this review. However,
for the sake of completeness, we
include a perusal of 8 studies in-
cluded in this review and pre-
senting results on this issue. Three
studies presented similar data
from Canada,?®**°3 1 was a re-
port from Australia comparing the
prevalence of current smokers
before and after the implementa-
tion of PWCP,>* and 2 were sim-
ulation studies of tobacco control
policies, including PWCP, to fore-
cast effects on smoking prevalence
up to 2040.°*°° The simulation
exercises were conducted in Fin-
land and the Netherlands, 2
countries that to date have not
implemented PWCP. The remain-
ing 2 studies compared surveys
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from 2*° or 3% countries with
and without PWCP implementa-
tion in different years. However,
only the Canadian and to some
extent the Australian data were
useful in assessing population
trends in smoking prevalence. The
decreasing trends observed in
Canada (from 26.8% in 2000, 1
year before PWCP, to 21.4% in
2008) and in Australia (from 20%
in 2000, 6 years before PWCP, to
17% in 2008) could be attributed
to the implementation of various
policies, such as regulations con-
cerning advertising and packaging,
higher taxes, and bans on smoking
in public places, besides PWCP.

Delayed Smoking Initiation

A possible added value of
PWCP has been purported with
regard to preventing or delaying
smoking initiation among adoles-
cents and young adults. In our
broad literature search, we did not
find any publication specifically
looking at this issue. However, 2
experimental studies with adoles-
cents reported decreased intention
to smoke after exposure to PWCP
compared with no warning®” or
text warning.>® However, an un-
dergraduate thesis reported that
the way in which the pictorial
warnings messages are framed
(ie., gain vs loss) had no effect on
the intention to smoke among high
school students.*®

Conclusions

Until now, studies assessing the
effect of PWCP on cessation, re-
duction, and attempt to quit
smoking have been very limited in
amount and quality and therefore
have provided no clear evidence
regarding the question of effec-
tiveness of pictorial warning on
smoking behavior. Of the 21 arti-
cles that were included in this
review, very few would have been
selected had we used more strict

criteria such as are used in sys-
tematic reviews assessing the ef-
fect of an intervention.*

Irrespective of study quality, the
reported findings were generally
null or conflicting for any explored
outcome. In fact, the proportions
of studies showing null results for
cessation, reduction, and attempt
to quit smoking were 44.4%,
26.6%, and 27.2%, respectively.
The corresponding proportions of
positive results were 11.1%,
53.3%, and 27.2%, respectively;
the remaining studies presented
mixed or uncertain results.

Although the evidence for or
against the use of these warnings is
insufficient, evidence so far sug-
gests that if PWCP have an effect
on behavior, it would be modest
compared with other tobacco
control policies. It should be borne
in mind that tobacco control ef-
forts do not usually rely on a single
intervention but on a comprehen-
sive strategy of which PWCP
would be just a part. Determining
the single impact of PWCP on
behavior would require studies
based on strong methodological
designs, preferably with longer
follow-up periods. m
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