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Abstract
Background Few assessments of pictorial warnings
(PWs) on cigarette packs implemented in Gulf
Cooperation Council (GCC) countries have been done.
Methods This article includes two cross-sectional
studies. In Study 1, convenience samples of adults from
the Kingdom of Saudi Arabia (n=111) and USA (n=115)
participated in a consumer survey to rate a total of nine
PWs from the GCC, Australia and the UK. Outcome
measures were affective responses to PWs and concerns
about smoking. In Study 2, tobacco control experts
(n=14) from multiple countries rated the same PWs on a
potential efficacy scale and completed one open-ended
question about each. The PWs were altered to mask their
country of origin. Analyses compared ranking on multiple
outcomes and examined ratings by country of origin and
by smoking status.
Results In the consumer survey, participants from both
countries rated the PWs from GCC lower than PWs from
other countries on the two measures. The mixed-model
analysis showed significant differences between the PWs
from Australia and those from the GCC and between the
PWs from the UK and those from the GCC (p<0.001)
in the consumer and expert samples. The experts’
comments about the PWs implemented in the GCC were
negative overall and confirmed previously identified
themes about effective PWs.
Conclusion This study shows PWs originating from
the GCC had significantly lower ratings than those
implemented in Australia and the UK. The GCC countries
may need to re-evaluate the currently implemented PWs
and update them periodically.

Background

The prevalence of adult daily cigarette smoking in
Gulf Cooperation Council (GCC) countries ranges
from 19% to 40%.1–5 In the Kingdom of Saudi
Arabia (KSA), the prevalence is approximately
22.6% among adults (26.5% of males and 9% of
females).1 Furthermore, according to the latest
WHO youth tobacco survey, 25% of youths (ages
13–15 years) have experimented with smoking
(34.6% of boys and 15.6% of girls).2 The World
Bank estimates the following levels of smoking
prevalence for other GCC countries: 40% in
Bahrain and 19% in Oman.3 According to the
WHO Framework Convention on Tobacco Control
(FCTC) Implementation Database and Updates
from Parties, Qatar’s latest report stated prevalence

was 10.2%.4 However, the stated prevalence in
United Arab Emirates (UAE) was 32.8%.5
Article 11 of the FCTC mandates the inclusion
of PWs on tobacco product packaging.6 Many
research studies have supported the use of PWs.7–12
In summary, the studies show that PWs (a) are
more likely to be noticed than text-only warning
labels, (b) are more effective for educating smokers
and non-smokers about smoking health risks and
for increasing smokers’ thoughts about these health
risks, (c) are associated with increased motivation
to quit smoking and (d) may help prevent smoking
initiation.7 8 13 Different PWs have different
effects with regard to making smokers think about
smoking-related dangers and consider quitting
smoking.7–12 For example, PWs have the most
impact when they are prominent and when they
include emotionally engaging imagery that illustrates negative bodily impacts or human suffering
due to smoking.8–11 Finally, studies have found
differences between the PWs implemented in
different countries in terms of salience and cognitive and behavioural impacts.11
GCC countries have ratified the WHO’s FCTC
and adopted a comprehensive ban on all tobacco
advertising, promotion and sponsorship; a ban on
the display of tobacco products at points of sales;
and adopted PWs.14 The PWs currently implemented in the GCC were selected and approved
by the GCC Health Ministers’ Council and the
GCC Standardization Organization on 9 August
2011.15 16 Only three PWs were approved for use on
cigarette packages in all GCC countries, and there
have been no updates or new images added during
the last five years. The authors could not find any
relevant documentation regarding the GCC’s PW
selection process.
A study in Qatar evaluated the general public’s
awareness, beliefs and perceptions on anti-tobacco
PWs on cigarette packs prior to the GCC implementation.17 The study found that one-third of the
respondents had no idea about any specific text
warning messages on tobacco products sold, and
about 45% of them did not know what a PW was.17
The current study will be one of the first in the
Gulf region to evaluate the implemented PWs. The
objective of this study is to evaluate the three PWs
that originated from the GCC Health Ministers’
Council and that were implemented in the GCC by
comparing them to similar PWs from other countries specifically Australia and UK.
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Overview

This research gathered opinions of GCC PWs from different
populations by conducting a consumer survey in the KSA and
USA (Study 1) and by surveying tobacco control experts in
multiple countries (Study 2). The research protocol was approved
by the King Saud University Ethics Committee. Both consumer
and expert samples were used to provide multi-dimensional data
about the comparable assessments of the PWs. For the consumer
and expert samples, an online questionnaire was developed; the
consumer and expert questionnaires could only be completed
after the user received a unique invitation link. Participants were
unable to complete the questionnaire again or to share the link.

Study 1 – Consumer survey methods
Sample

Only participants aged 18 year or older were invited to complete
this study, which was conducted between 5 December 2015 and
14 January 2016. The rationale for recruiting the sample from
the USA was mainly to obtain a response from a reference sample
that had presumably never seen the PWs under evaluation in this
study (as the sample from the KSA might recognise the PWs that
originated from the GCC) and to add a sociocultural dimension
to the study in terms of how the two samples will rate the PWs.
For the participants from KSA, a convenience sample of 111
participants was recruited via direct contact with the participants. Participants were approached in public areas, such as
shopping centres and recreational spaces; if they were interested
in participating, a unique study participation link was sent via
email or short messaging service. The web application developed
for this study updates the researcher using sampling blocks based
on age, gender and smoking status; this ensures the coverage of
equal demographics during the recruitment period.
For the sample from USA, 115 participants were recruited
via an online research recruitment company (Find Participants),
which was used to send the survey to a targeted list of participants via email. We verified the participants’ locations via their
Internet protocols to confirm that they were from USA.

Stimuli

Nine PWs were selected from different origins (three from
Australia, three from the GCC, and three from the UK) based on
the similarity of the warning topics. The PWs from Australia and
the UK were chosen for this study mainly because their evidencebased effectiveness was supported by various studies.18–20 The
participants were blinded to the sources of the warnings, which
were modified to have a standard design and displayed in
random order (figure 1).

Measures

The participants were asked to rate each of nine PWs on two scales
(asked repeatedly after each PW) – the Brief Worry Scale about
Smoking (BWS) and the Self-Assessment Manikin (SAM). The
participants were asked to look at each PW carefully and read the
label then move on directly to the rating. The BWS is a four-item
scale that measures worry about physical health as a consequence of
smoking.21 The participants answered each question using 7-point
scales ranging from ‘not at all’ to ‘very much’. For this study, the
BWS was modified to include worry about the physical health of
others the respondents cared about. The BWS was selected because
of its strong predictive validity and strong reliability.21 22 The
SAM is a three-item, non-verbal pictorial assessment method that
directly measures the pleasure, arousal, and dominance associated
with a person’s affective reaction to a wide variety of stimuli.23 The
262

Figure 1 The nine pictorial warnings (PWs) used in this research. High
resolution images can be found in the supplementary file.
participants answered each question using 9-point scales ranging
from ‘1=negative’ to ‘9= positive’ emotional effects. The SAM
scale is frequently used in the food and beverage industry to study
the consumers’ packaging, product experiences, and satisfaction
levels with product packaging.24 The SAM has been included in
this study to add a non-health-related aspect and to provide a more
focused assessment of the PWs using an industry-standard evaluation scale.24 The questionnaire included demographic data on age,
gender, educational level and smoking status that were collected
before the rating.

Data analysis and sample size

Descriptive analysis was used to describe the participants’ characteristics. A Friedman test was used to rank the PWs. We used a
mixed-model, repeated-measures analysis to investigate the differences among the PWs based on their origins and to examine rating
differences between smokers and non-smokers. The repeated-measures design was used to provide a definitive evaluation of within-person changes over time or measurements.25
The sample size calculations for the mixed-model analysis
are affected by prior information about random effects, within-subject correlations, and other values that are often difficult
to obtain without pilot data.26 27 With the three groups of PWs
measured across nine observations an alpha of 0.05, a power
of 0.80 and a medium effect size of 0.25, we estimated that
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Table 1

Participants’ characteristics

Characteristics

KSA sample
(n=111) n (%)

USA sample
(n=115) n (%)

Age mean (SD), in years

32.0 (10.6)

36.6 (11.9)

46 (41.4)

54 (47.0)
61 (53.0)

Sex
 Female
 Male

65 (58.6)

Table 3 Mixed-model analysis of the differences between PWs based
on their origins
Mixed-model analysis
based on PW origin

Scale

Sample

Estimate of
fixed effect

Significant
difference

AU vs GCC

BWS

KSA

10.2

p< 0.001

USA

2.8

p< 0.001

Pooled

6.5

p< 0.001

KSA

10.1

p< 0.001

SAM

Education
 Beyond high school

93 (83.8)

89 (77.4)

USA

1.8

p< 0.001

 High school or less

19 (16.2)

26 (22.6)

Pooled

5.9

p< 0.001

KSA

13.1

p< 0.001

UK vs GCC

Smoking status

BWS

 Non-smokers

58 (52.3)

70 (60.9)

USA

4.6

p< 0.001

 Smokers

53 (47.7)

45 (39.1)

Pooled

8.9

p< 0.001

KSA

12.5

p< 0.001

USA

3.2

p< 0.001

Pooled

7.8

p< 0.001

KSA

2.8

p= 0.25

USA

1.7

p= 0.47

Pooled

2.3

p= 0.18

KSA

2.3

p= 0.17

USA

1.3

p= 0.28

Pooled

1.8

p= 0.14

SAM

KSA, Kingdom of Saudi Arabia.

90 participants were needed to detect significant differences
between the three PW groups.

AU vs UK

Study 1 – Consumer survey results
demographics

SAM

Table 1 shows the participant demographics for both consumer
samples.

Image ranking

shows the mean rankings of the PWs in this study, listed from
least to greatest emotional effect. A Friedman test of mean rankings of the PWs indicated significant differences among some
of the median consumer ratings (table 2) on the BWS scale
(KSA sample: χ2[8, n=111]=141.19, p<0.001; USA sample:
χ2[8, n=115]=92.29, p<0.001) and on the SAM scale (KSA
Table 2 Friedman test mean consumer rankings of the Pictorial
Warnings
Brief Worry Scale about Smoking (BWS) Scale*
KSA sample
(n=111)
Image number
(origin)

USA sample
(n=115)
Mean rank ‘range
3.63–6.97’

Image number
(origin)

BWS

Mean rank ‘range
4.09–6.33’

Image 6 (GCC)

3.63

Image 6 (GCC)

4.09

Image 4 (GCC)

4.27

Image 5 (GCC)

4.42

Image 7 (UK)

4.54

Image 7 (UK)

4.53

Image 5 (GCC)

4.66

Image 4 (GCC)

4.69

Image 2 (AU)

4.7

Image 2 (AU)

4.88

Image 3 (AU)

5.07

Image 3 (AU)

5.22

Image 8 (UK)

5.49

Image 8 (UK)

5.3

Image 1(AU)

5.68

Image 1 (AU)

5.54

Image 9 (UK)

6.97

Image 9 (UK)

6.33

Self-Assessment Manikin (SAM) Scale†
Image 6 (GCC)

3.31

Image 6 (GCC)

3.73

Image 4 (GCC)

3.82

Image 4 (GCC)

4.63

Image 5 (GCC)

4.51

Image 7 (UK)

4.68

Image 2 (AU)

4.94

Image 2 (AU)

4.80

Image 7 (UK)

4.96

Image 5 (GCC)

4.84

Image 3 (AU)

5.31

Image 1 (AU)

5.12

Image 8 (UK)

5.54

Image 3 (AU)

5.39

Image 1 (AU)

5.70

Image 8 (UK)

5.52

Image 9 (UK)

6.91

Image 9 (UK)

6.28

*The BWS scale: Larger scores indicate a stronger worry about smoking.
†The SAM scale: Larger scores mean that the image has a stronger emotional effect.
AU, Australia; GCC, Gulf Cooperation Council; KSA, Kingdom of Saudi Arabia.

AU, Australia; BWS, Brief Worry Scale about Smoking; GCC,Gulf Cooperation
Council; KSA, Kingdom of Saudi Arabia; SAM, Self-Assessment Manikin.

sample: χ2[8, n=111]=152.53, p<0.001; USA sample: χ2[8,
n=111]=115.79, p<0.001).

Differences between PWs based on their origins

In both samples, the mixed-model analysis showed significant
differences between the PWs from Australia and those from
the GCC and between the PWs from the UK and those from
the GCC (table 3). For example, the PWs from the UK and
Australia outperformed the PWs from the GCC on average by
12.5 and 10.1 rating points, respectively, on the SAM scale in
the KSA sample. However, there were no significant differences between the PWs from Australia and those from the UK
(table 3).
When the two samples were combined, significant differences
were still found between the PWs from Australia and those from
the GCC and between the PWs from the UK and those from the
GCC, with no interaction between the samples and the PWs’
origins. Overall, the PWs from the UK and Australia scored
better than those from the GCC by an average 8.9 and 6.5 rating
points, respectively, on the BWS scale. Furthermore, on the SAM
scale, the PWs from the UK and Australia performed better than
those from the GCC by, on average, with 7.8 and 5.9 rating
points, respectively.

Differences between smokers and non-smokers

In the sample from KSA the mixed-model analysis showed no
differences between smokers and non-smokers in how they
rated the PWs from Australia, the GCC, and the UK on the
SAM scale. However, on the BWS scale, a significant difference was found between smokers and non-smokers for PWs
that originated from the GCC (estimate of fixed effect=−19.3,
p<0.001).
In the sample from the USA, the mixed-model analysis showed
there were no differences in either the SAM or the BWS between
smokers’ and non-smokers’ ratings of the PWs originating from
Australia, the UK and the GCC.
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Table 4
scale

warnings. Some experts perceived two (Image 4 ‘the burning hand’
and Image 6 ‘with skull shape’) of the three GCC PWs as being
triggers for smoking instead of warnings. Image 5, ‘the apparently
pregnant woman’, was described as equivocal and distracting.
In addition, all experts who commented agreed that the
following factors can weaken a PW’s effect: unrealistic images,
inadequate expression of the impact smoking has on the human
body, and lack of a strong connexion to the text warning. For
example, regarding Image 7 from UK – ‘the one with baby back
facing the consumer’ – all of the experts agreed the image was
gentle and it would not have a strong emotional impact on
smokers. The same image was among the lowest three PWs rated
by the consumers.

Mean ranking of expert’s rating of the PWs on the expert’s

Image number/(origin)

Mean rank (range 1.39–7.43)*

Image 6 (GCC)

1.93

Image 4 (GCC)

2.71

Image 2 (AU)

4.36

Image 5 (GCC)

4.64

Image 7 (UK)

5.14

Image 1(AU)

6.14

Image 8 (UK)

6.14

Image 3(AU)

6.50

Image 9 (UK)

7.43

*Larger scores mean that the image has potential ability to effectively provide the
expected benefits of the PWs, based on the recommendations of WHO.
AU, Australia; GCC, Gulf Cooperation Council.

Discussion

Study 2 – Expert survey methods
Sample

Between 10 October 2015 and 5 November 2015, 24 experts
from different countries were invited via email to rate the same
nine PWs; of them, 14 have completed the study. The experts
were initially selected based on their previous scientific publications related to the implementation of PWs.

Measures

The experts were asked to rate each of nine PWs in Study 1 on
a scale developed for this study. The experts rated each image
based on the PWs’ potential ability to effectively provide the
expected benefits of the WHO’s recommendations. The participants answered six question using five-point scales (supplementary
file) ranging from ‘0= strongly disagree’ to ‘4= strongly agree’.
The six attributes cover potential efficacy of the PW and text label,
emotional engagement, potential persuasiveness, knowledge and
awareness. The outcome measured was the average rating. In addition to filling out the questionnaire, each expert was asked to write
optional comments describing her or his opinions about each of
the nine images to capture more details about the experts’ perceptions of the images’ relative quality.

Study 2 – Expert survey results

The 14 experts were from New Zealand, Australia, India,
Mexico, UK, Canada, Greece and USA.

Image ranking

Table 4 showed results of the Friedman test which indicated
there were statistically significant differences in the experts’
ratings of the PWs (χ2[8, n=14]=50.32, p<0.001).

Differences between PWs based on their origins

The mixed-model analysis showed significant differences
between the PWs from Australia and those from the GCC (estimate of fixed effect=16.3, p<0.001) and between the PWs from
the UK and those from the GCC (estimate of fixed effect=18.2,
p<0.001). There were no significant differences between the
PWs from Australia and those from the UK (estimate of fixed
effect=−1.9, p=0.57).

Qualitative analysis of the experts’ comments on each
pictorial warning

Overall, eight of fourteen experts commented on the PWs. In
particular, the experts criticised the three GCC PWs for being
mostly unrealistic and for having weak connexions to the text
264

The results of both studies showed that the PWs implemented
in the GCC countries were significantly less effective at evoking
emotional feelings, emotions and worry about smoking, than
the PWs from Australia and the UK. In addition, the qualitative
analysis of the experts’ comments on each of the nine PWs corresponded with the quantitative analysis of the two studies. Finally,
the study highlighted potential improvements for the implementation of PWs in the GCC.
In terms of the ranking the PWs, there was complete agreement among the three samples that Image 6 and Image 4 were
the least effective, with the mean rank of Image 6 – ‘the one with
skull shape’ – skewed towards evoking positive rather than negative feelings. In terms of the differences between the PWs based
on their origins, the mixed-methods analysis showed complete
agreement among the three samples that the images from the
GCC had significantly lower ratings than those from the UK or
Australia. These results clearly show the images implemented in
the GCC were less likely to achieve the intended goals of implementing PWs on tobacco products.
This study’s results identified themes associated with the weak
PWs, which included unrealistic images, inadequate expression
of smoking’s impact on the human body, and the lack of a strong
connexion to the text warning. The comparative effect of PWs
between countries has been explored previously. In 2010, a
survey of adult smokers in Brazil, Uruguay and Mexico showed
that there was a lower impact of PWs in Uruguay than in the
other countries.13 The authors suggested the ‘difference can be
attributed to the relatively abstract imagery of PWs in Uruguay,
which contrasts with the more gruesome illustrations of smoking
consequences in the other countries’.13 This conclusion is in
alignment with this study’s findings regarding the PWs from
the GCC. The three PWs from the GCC are similarly weak in
comparison to effective PWs from Australia and the UK.
It is important for the GCC to include more powerful PWs
to maximise their benefit. The GCC countries might need to
consider implementing new PWs that are more prominent and
more realistic and that have stronger text warnings, as identified above. Furthermore, the GCC countries may need to evaluate the implemented PWs regularly to improve their quality
and effectiveness. There is also a lack of research on PWs in the
GCC, which could also contribute to improving the implementation effectiveness and highlight areas of potential improvement.
In addition, the GCC countries need to update their PWs
periodically to avoid desensitisation, as there were significant
differences in how smokers and non-smokers from the KSA
sample rated the PWs that originated from the GCC countries;
these differences, which were not found in the USA sample,
might reflect desensitisation due to repeated exposure to the
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PWs over a long period. There were no significant differences
between smokers’ and non-smokers’ ratings of PWs from the UK
and Australia in either consumer sample. This may support the
evidence that effective PWs can be beneficial for both smokers
and non-smokers.13 28
The KSA and USA samples showed agreement in that the
images from the GCC had significantly lower ratings than did
the images from the other countries. However, the USA sample
had a more moderate rating for the PWs than did the KSA
sample. The KSA participants’ stronger reaction to the prominent PWs might be due to the weak advertisement of anti-tobacco messages on local media in KSA29 or to the participants
being exposed to more pro-smoking messages than anti-smoking
ones.29 The implementation of more prominent PWs might play
an important role towards more effectively educating smokers
and non-smokers about the health risks of smoking and for
increasing thoughts about these health risks.
Finally, both studies were limited by the cross-sectional design,
which prevented drawing inference about causation of the identified associations from being investigated. The use of a small
convenience sample may also introduce bias in terms of how the
participants rated the PWs in both studies. It may also weaken
the generalisability of the results on the populations of interest.

Conclusion

This study showed the PWs implemented in the GCC countries
are significantly less effective than images from Australia and the
UK, as measured by consumers’ and tobacco-control experts’
ratings, with almost complete agreement between experts and
consumers. The GCC countries should re-evaluate the PWs, they
currently implement and update them periodically. In addition,
this study confirmed previously identified themes associated
with effective PWs, including the use of realistic images that
show the impact of smoking has on the human body and the use
of images with a strong connexion to the text warning.

What this paper adds
►► The implementation of emotionally engaging pictorial

warnings (PWs) on tobacco products has been associated
with various positive outcomes among adults and
adolescents in many countries. Previous studies found that
PWs have the most impact when they are prominent and
when they include emotionally engaging imagery that
illustrates negative bodily impacts or human suffering due
to smoking.
►► The Gulf Cooperation Council (GCC) countries approved
only three PWs to be used on cigarette packages in those
countries; these PWs have never been evaluated before.
►► This study assessed the three PWs implemented in the GCC
for comparison to similar PWs from other countries.
►► This study shows consumers and tobacco–control experts
rated the PWs originating from the GCC significantly lower
than those implemented in Australia and the UK.
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