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METHODS

Developing the set of pictorial warnings to be tested

Pictorial warnings have been used globally and are archived on a
website (http:/www.tobaccolabels.ca). We opted to adapt warn-
ings used in other countries. Based on the objective of having a
range of pictorials that were perceived to be salient/relevant to
various age groups, as well as revealing the main health conse-
quences of tobacco use, seven themes and accompanying pictor-
ial health warnings were identified: impact of secondhand
smoke, long-term impact of smoking, short-term health impact,
reproductive health impact, and dependence, cessation and

Figure 1

economic implications of smoking. A team composed of the
researchers, a graphic designer and a health communications
expert led the adaptation of the warnings to the Lebanese
context. A total of 21 pictorial health warnings were chosen to
be tested with adults, school and university students. Figure 1
shows only the warnings that were tested with school and uni-
versity students (ie, the focus of this paper). Only 1 of the 21
pictorials was not tested with school and/or university students:
the pictorial that highlights the effect of smoking on early aging
(wrinkles). This specific warning was not felt to be salient/rele-
vant to youth. The chosen warnings and survey questions were

Images of the pictorial warnings that were tested. The English interpretations of the textual messages and examples of countries the

pictorials were adapted from are as follows: (1) You are not smoking it alone: stop now (Canada, Djibouti, Ecuador and Peru). (2) Secondhand
smoke harms children: don't poison me (Belgium and Brazil). (3) You are not smoking it alone: stop now (Chile, Djibouti and Australia).

(4) Secondhand smoke harms others: move away from me. (5) Smoking increases chances of stroke: stop now (Australia, Djibouti and New Zealand).
(6) Smoking causes heart disease: stop now (Australia and Mauritius). (7) Smoking causes lung cancer: stop now (various countries). (8,9) Smoking
kills: stop now (adapted from the internet; see: http:/www.flickr.com/photos/kellyashcraft/2132565654/). (10) Do you want your teeth to look like
that? Stop now (various countries). (11) Unable to perform? Don't smoke (Bolivia, Brazil and Chile). (12) Smoking causes impotence: don’t smoke
(Australia, Egypt and European Union). (13) Smoking causes impotence: don't smoke (Belgium and Iceland). (14,15) Smoking is an addiction: stop
now (Australia and Brazil). (16,17) This is your last pack; your decision is in your hands: stop now (Canada). (18) This is your last cigarette; your
decision is in your hands: stop now (Venezuela). (19,20) Money is the least of your worries: don't smoke (new pictorial warning developed by the

research team).
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pretested with a small number of youth of university age and
accordingly, the graphics were adjusted, messages were
reworded and the survey was edited. The pictorials tested were
placed on a standard size white cigarette pack with no tobacco
company brand. The warning took up 50% of the front and
back of the pack. The comparable text warning tested was a
mock pack with the current warning found in the Lebanese
market (see online supplementary material). Age appropriate-
ness drove the selection of which warnings to test with each age

group.

Sample

Students aged 13-18 years were recruited from schools in
Lebanon. The sampling frame was the comprehensive list of all
schools in the five governorates of Lebanon and was acquired
from the Ministry of Education and Higher Education. The strata
were type of schools (public/private) and governorate. We selected
10 schools (5 private and 5 public) from Beirut and 4 schools (2
public and 2 private) in each governorate, making a total of 30.
We got permission from the Ministry to access each of the selected
schools. In each school, permission was also sought from the prin-
cipal, who then selected two or three classes to participate. The
schools that did not give consent were replaced with another of
the same type from the same governorate. We recruited a total of
28 schools.

Students aged 18-25 years were recruited by convenience
sampling from the seven oldest universities and those with the
largest student bodies. In total, 1412 school and 1217 university
students evaluated at least 1 of the pictorial warnings against the
current text warning (table 1).

The survey instrument

The survey included three sections. The first included

knowledge-related questions about health effects of tobacco use

as well as knowledge regarding the current text warning. The
second section included message-related and impact-related vari-
ables. Message-related variables were:

» Useful: T thought this warning was very useful’

» Noticeable: ‘I thought this warning grabs my attention’

» Susceptible: ‘After seeing this warning, I feel that if I start
smoking/continue smoking I might get addicted to cigarettes’

Impact-related variables:

» Effective: ‘I thought this warning was very effective’

Fear arousing: ‘I thought this warning was very scary’

» Worrisome: ‘This warning made me more worried about the
health effects of smoking than I was before seeing it’

» Self-efficacy not to start or to quit smoking: ‘After seeing this
warning, I am more confident that I will not start smoking/I
could quit smoking than before seeing it’

» Intentions not to start smoking: ‘Based on this warning, I
intend not to start smoking/try to quit smoking’

» Intentions to advise family/friends to quit smoking: ‘After
seeing this warning, I will encourage my friends and relatives
who smoke to quit smoking more than I would have before
seeing it’

» Intentions to advise family/friends to remain non-smokers:
‘After seeing this warning, I will encourage my friends and
relatives who are non-smokers to remain non-smokers more
than I would have before seeing it’

Section 3 included questions on demographics such as gender,

age, smoking status and socioeconomic status. Current smoking

was defined as a regular or an occasional cigarette smoker.

Non-smokers included those who never smoked and

ex-smokers.

v

Table 1 Numbers of school and university students (overall and
by gender) who evaluated each specific warning (title and number
of warning as per figure 1)

Sample Total (N) Males (N) Females (N)

School sample

Current text warning 1412 606 806
Death (males), no. 9 442 442 -
Death (females), no. 8 517 - 517
Secondhand smoking, no. 4 658 249 409
Lungs, no. 7 483 207 276
Tooth decay, no. 10 675 290 385
University sample
Current text warning 1217 621 596
Death (males), no. 9 60 60 -
Death (females), no. 8 118 - 118
Addiction (females), no. 15 112 - 112
Addiction (males), no. 14 116 116 -
Stop smoking (males), no. 16,17 118 118 -
Stop smoking (females), no. 18 115 - 115
Secondhand smoking, no. 2,3 121 76 45
Secondhand smoking (pregnancy), no. 1 130 - 130
Lungs, no. 7 159 104 55
Sexual impotence, no. 13 162 80 82
Sexual impotence (males), no. 11 117 17 -
Sexual impotence (males), no. 12 92 92 -
Heart problems, no. 6 192 60 132
Economic impact, no. 19 119 98 21
Economic impact, no. 20 179 94 85
Stroke, no. 5 158 81 77
Tooth decay, no. 10 200 108 92

Data collection

Data collection was conducted by a research assistant and two
graduate assistants. The American University of Beirut
Institutional Review Board approved all aspects of the study. All
university students provided written informed consent. In
Universities, students were interviewed at common gathering
points on campus (cafeterias, entrances, and so on) and a
random student was selected to start.

For school students, school principals provided the first level
of consent, followed by parental signed consent (54% con-
sented) then student signed assent (52% assented).

In order to test the largest number of warnings possible in the
shortest time, each student viewed two pictorial warnings plus
the current text warning. Each participant was shown one pack
at a time and completed the survey for each pack. Data collec-
tion per participant took approximately 10-15 min.

Statistical analysis

Frequency distributions were used to summarise demographic-
related and health-warning-related variables. All questions of
section 2 of the survey were assessed using five-level Likert scale
answers ranging from strongly agree to strongly disagree. For the
purposes of this analysis and in order to avoid small cell counts,
answers were recoded into three categories: agree (including
strongly agree and agree), neutral and disagree (including strongly
disagree and disagree). Given the above, samples from pictorial
warnings were not fully independent, nor were they fully matched
rendering statistical analysis complicated. The responses for each
pictorial warning were compared to responses for the current text
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Table 2 Descriptive statistics

Variables Total, N (%) Males, N (%) Females, N (%)

School students:

Gender 606 (42.9) 806 (57.1)
Perceived SES

Poorer 60 (4.4) 28 (4.9) 30 (3.8)

Same 1116 (81.7) 443 (77.9) 667 (84.8)

Wealthier 190 (13.9) 98 (17.3) 90 (11.4)
Cigarette smoking status

Current/occasional 137 (9.6) 109 (18.2) 27 3.4)

Ex-smoker/non-smoker 1284 (90.4) 490 (81.8) 773 (96.6)
Narghile smoking status

Yes 438 (31.0) 235 (39.6) 199 (25.0)

No 973 (69.0) 359 (60.4) 597 (75.0)
Smoke cigarettes and narghile 103 (7.5) 80 (13.6) 23 (2.9)
Only smoke narghile 326 (23.6) 150 (25.5) 176 (22.2)
University students:
Gender 622 (51.0) 597 (49.0)
Self-reported income

<LL600 000—1 000 000 113 (10.3) 63 (11.1) 50 (9.5)

LL1 000 000-3 000 000 412 (37.7) 205 (36.0) 207 (39.5)

>LL3 000 000 568 (52.0) 301 (52.9) 267 (51.0)
Cigarette smoking status

Current/occasional 465 (38.2) 316 (51.5) 145 (24.4)

Ex-smoker/non-smoker 752 (61.8) 297 (48.5) 449 (75.6)
Narghile smoking status

Yes 446 (37.7) 240 (40.1) 203 (35.2)

No 738 (62.3) 358 (59.9) 373 (64.8)

Smoke cigarettes and narghile 236 (20.0) 156 (25.1) 78 (13.1)

Only smoke narghile 209 (17.7) 84 (13.5) 124 (20.7)

Perceived socioeconomic status (SES) was determined through the question ‘compared
to other kids your age how do you assess your family financial status’ and response
options were poorer, much poorer, same, wealthier and much wealthier.

LL, Lebanese pound.

warning using the McNemar test, which treated each individual
student’s response for the text warning and the pictorial warning as
a matched pair. Analyses were stratified by gender and smoking
status. Tables 3—7 summarise the findings from school students by
showing the percentages of students who agreed that any particular
pictorial warning was effective, useful and so on. The p values
show whether there was a significant difference between that pic-
torial warning and the text warning, per question. Only those with
significantly higher ‘agree’ answers as compared to the current text
warning on at least one variable are presented. The amount of
missing data was minimal and no special adjustment was used to
correct for it. All analyses were performed using IBM-SPSS V.19.
A p value of 0.05 or less was considered statistically significant.

RESULTS
Table 2 summarises the demographic and smoking behaviours
of school and university students who participated in this study.

Effectiveness of warnings among school students

Table 3 summarises the finding from school students by showing
the percentages of students who agreed that any particular pictor-
ial warning was effective, useful and so on. The p values show
whether there was a significant difference between that pictorial
warning and the text warning, per question. Ranking is also men-
tioned below. The ranking is a function of the percentage agree-
ment with a particular item in relation to the current text

warning. For example, the percentage of those who agreed that
the lung pictorial was useful was 93.7%; this was greater than for
any other of the warnings, and hence it ranks first on this
variable.

Male non-smokers

Message-related dimensions

For all four pictorial warnings, significantly more male non-
smoking school students agreed the warning was useful and
noticeable (from most to fewest: lungs, tooth decay, death,
secondhand smoke (SHS)) than for the text warning. In terms
of susceptibility to addiction, the rank order of the percentage
in agreement was: lungs, tooth decay and finally SHS.

Impact-related dimensions

Compared to the current text warning, significantly more parti-
cipants agreed these four pictorial warnings were effective,
induced fear (from most to fewest: lungs, tooth decay, death
and SHS) and induced worry (from most to fewest: lungs, tooth
decay, SHS and death). They also resulted in significantly more
participants reporting self-efficacy not to start smoking, intend-
ing not to start smoking and intending to advise family
members or friends to quit/or to remain non-smokers.

Male smokers

Message-related dimensions

Compared to the current text warning, significantly more male
smoking school students agreed that the pictorial warnings
(lungs, tooth decay, death and secondhand smoking) were useful
and noticeable. Only the warning related to lungs resulted in
significantly more smokers perceiving susceptibility to addiction
compared to the current text warning.

Impact-related dimensions

Compared to the text warning, significantly more participants
agreed the three pictorial warnings (lungs, tooth decay, death in
that order) were effective, induced fear and induced worry. The
two pictorial warnings that resulted in significantly more
smokers reporting self-efficacy and quitting intentions were
lungs and tooth decay (in that order). All four pictorials resulted
in significantly more smokers intending to advise family
members or friends to quit.

Female non-smokers

Message-related dimensions

Significantly more female non-smoking school students agreed
that all four pictorial warnings were useful, and increased their
perception of susceptibility to addiction (from most to least:
tooth decay, lungs, SHS and death), and were noticeable (from
most to least: tooth decay, lungs, death and SHS) compared to
the current text warning.

Impact-related dimensions

Significantly more of these participants also agreed that the four
pictorial warnings were effective (from most to least: tooth
decay, lungs, death, SHS) compared to the current text warning.
The pictorial warnings that induced fear and worry in signifi-
cantly more participants than the text warning were lungs,
tooth decay, death and secondhand smoking, in that order.
All four tested pictorial warnings resulted in significantly more
non-smokers perceiving self-efficacy not to start smoking, more
intending not to start smoking and to advise family members or
friends to quit/to remain a non-smoker compared to the current
text warning.
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Table 3 N (%) of school students agreeing with statements of impact about pictorial warnings and the current text warning

Questions

Lungs (no. 7), N (%) SHS (no. 4), N (%)

Death (no. 8,9), N (%) Tooth decay (no. 10), N (%) Text warning, N (%)

Male non-smokers
Useful
Noticeable
Susceptible
Effective
Fear arousal
Worry
Self-efficacy not to start smoking
Intentions not to start smoking

Intentions to advise family/friends to

quit smoking

Intentions to advise family/friends to

remain non-smokers
Male smokers
Useful
Noticeable
Susceptible
Effective
Fear arousal
Worry
Self-efficacy to quit smoking
Intentions to quit smoking

Intentions to advise family/friends to

quit smoking

Intentions to advise family/friends to

remain non-smokers
Female non-smokers
Useful
Noticeable
Susceptible
Effective
Fear arousal
Worry
Self-efficacy not to start smoking
Intentions not to start smoking

Intentions to advise family/friends to

quit smoking

Intentions to advise family/friends to

remain non-smokers
Female smokers
Useful
Noticeable
Susceptible
Effective
Fear arousal
Worry
Self-efficacy to quit smoking
Intentions to quit smoking

Intentions to advise family/friends to

quit smoking

Intentions to advise family/friends to

remain non-smokers

149 (93.7)***
153 (96.8)***
142 (87.7)***
130 (82.8)***
134 (84.3)***

89 (83.2)***
127 (79.9)***
129 (81.1)***
135 (82.8)***

135 (83.3)***

34 (82.9)***
35 (89.7)***
16 (94.1)**
27 (71.1)**
28 (70.0)***
15 (68.2)**
10 (50.0)*
9 (45.0)
28 (68.3)***

27 (67.5)

241 (92.3)***
244 (94.2)***
249 (95.0)***
209 (82.6)***
217 (83.8)***
146 (93.0)***
232 (89.9)***
240 (92.0)***
245 (93.2)***

241 (93.1)***

5 (50.0)
7 (70.0)
5(83.3)
4 (44.4)
6 (60.0)
6 (66.7)*
0
0
5 (50.0)

5 (50.0)

135 (73.8)***
135 (73.4)***
158 (84.0)***
105 (57.4)***

79 (43.2)***

86 (72.9)***
143 (76.9)***
143 (77.7)***
143 (75.3)***

155 (81.6)***

26 (53.1)*
26 (54.2)**
9 (64.3)
20 (41.7)*

16 (33.3)
8(30.8)
6 (23.1)
8 (32.0)*
26 (53.1)**

29 (59.2)

283 (74.1)***
294 (77.0)***
337 (88.0)***
236 (62.4)***
147 (38.6)***
181 (68.8)***
287 (75.7)***
307 (79.7)***
306 (79.5)***

311 (80.8)***

6 (40.0)
7 (46.7)
6 (75.0)*
6 (40.0)
3 (20.0)
5 (45.5)
1 (100.0)
1 (100.0)
11 (73.3)

10 (66.7)

283 (81.1)*** 196 (85.2)*** 145 (30.4)
291 (84.3)*** 189 (84.4)*** 124 (26.2)
t 203 (87.5)*** 296 (61.4)

204 (59.5)*** 152 (68.2)*** 84 (17.8)
185 (53.6)*** 172 (75.8)*** 86 (18.3)
240 (67.0)*** 190 (81.2)*** 156 (32.2)
256 (73.6)*** 190 (82.3)*** 234 (48.8)
261 (75.0)*** 185 (80.1)*** 271 (56.6)
248 (69.3)*** 194 (82.2)*** 254 (52.3)
271 (76.1)*** 182 (77.8)*** 290 (60.0)
40 (55.6)*** 32 (66.7)*** 31 (28.7)
44 (62.0)*** 36 (75.0)*** 29 (27.1)
t 17 (89.5) 24 (58.5)

32 (44.4)*** 29 (61.7)*** 25 (23.4)
29 (39.7)** 28 (57.1)*** 16 (14.7)
32 (43.8)** 29 (61.7)*** 28 (25.9)
7 (20.0) 10 (43.5)* 15 (13.8)

8 (22.9) 9 (39.1)* 12 (21.4)
31 (42.5)%** 26 (55.3)** 29 (26.9)
30 (41.7) 27 (57.4) 50 (46.7)
420 (85.0)*** 339 (92.4)*** 254 (33.1)
416 (84.7)*** 332 (92.2)*** 194 (25.5)
t 353 (96.7)*** 533 (69.5)

326 (66.5)*** 298 (83.5)*** 123 (16.2)
338 (69.0)*** 297 (82.0)*** 154 (20.3)
392 (79.2)*** 334 (91.5)*** 327 (42.8)
396 (81.0)*** 321 (89.7)*** 456 (59.9)
412 (83.4)*** 340 (92.9)*** 532 (69.2)
414 (83.5)*** 327 (88.9)*** 433 (56.5)
422 (85.1)*** 334 (91.0)*** 516 (67.5)
11 (78.6)* 10 (83.3)* 5 (18.5)
12 (85.7)* 9 (75.0)* 5 (18.5)
t 7 (100.0) 9 (56.3)

7 (50.0) 8 (80.0)* 3(11.5)
10 (71.4)* 8 (66.7) 3(11.1)
8 (57.1)* 9 (75.0)* 13 (48.1)

0 2 (50.0) 1(16.7)

1 (100.0) 1(33.3) 3 (60.0)
7 (50.0) 9 (75.0)* 9 (33.3)

7 (50.0) 9 (75.0)* 11 (40.7)

Significant differences between the current text warning and the pictorial warning: *p<0.05; **p<0.01; ***p<0.001. The percentages in the table in bold indicate warnings that
ranked the highest for that particular variable and were significantly different to the text warnings. See figure 1 for numbered pictorial warnings.

tQuestion not asked.
SHS, secondhand smoke.

Female smokers
Message-related dimensions

Results for some questions are not reported because of lack of
sufficient numbers in the category of female smokers among

school students. The two pictorial warnings that were perceived
by significantly more female smoking school students to be
useful and noticeable compared to the current text warning
were tooth decay and death.
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Table 4 N (%) of non-smoking male university students agreeing with statements of impact about pictorial warnings and the current text

warning

Questions Stroke, N (%) Lungs, N (%)  Tooth decay, N (%)  Heart attack, N (%)  Text warning, N (%)
Useful 30 (68.2)*** 38 (88.4)*** 34 (70.8)*** 16 (69.6)** 67 (23.3)
Noticeable 34 (79.1)*** 34 (79.1)*** 33 (68.8)*** 20 (87.0)** 58 (20.4)
Susceptible 35 (72.9)* 41 (89.1)** 39 (81.2)*** 22 (95.7)*** 143 (49.0)
Effective 26 (60.5)*** 32 (76.2)*** 32 (66.7)*** 16 (69.6)** 48 (17.0)
Fear arousal 32 (76.2)*** 36 (83.7)*** 35 (72.9)*** 17 (73.9)*** 58 (20.5)
Worry 34 (70.8)*** 41 (89.1)*** 38 (80.9)*** 21 (87.5)** 98 (33.7)
Self-efficacy not to start smoking 33 (70.2)* 39 (86.7)*** 34 (72.3)*** 20 (87.0)* 129 (44.5)
Intentions not to start smoking 37 (77.1)** 41 (89.1)*** 36 (80.0)** 20 (90.9)** 144 (50.7)
Intentions to advise family/friends to quit smoking 35 (74.5)** 41 (89.1)*** 35 (72.9)*** 19 (79.2)* 118 (40.4)
Intentions to advise family/friends to remain non-smokers 37 (80.4) 41 (89.1)*** 36 (75.0)** 18 (72.0) 135 (46.2)

Significant differences between the current text warning and the pictorial warning: *p<0.05; **p<0.01; ***p<0.001. The percentages in the table in bold indicate warnings that
ranked the highest for that particular variable and were significantly different to the text warning.

Impact-related dimensions

Tooth decay was the only pictorial warning that was perceived
by significantly more students than the text warning to be effect-
ive. It also resulted in more students intending to advise family
members or friends to quit/remain non-smokers than the text
warning. The pictorial warnings that were reported by signifi-
cantly more participants as inducing fear were death and as
inducing worry were tooth decay, lungs and death (in that
order).

Effectiveness of warnings among university students

Among university students, only the results of the top four
ranking pictorials are presented. In the case of female non-
smokers, two warnings tied for the fourth ranking and thus both
are included; hence there are five warnings rated. Tables 4-7
summarise the findings from university students by showing the
percentages of students who agreed that any particular pictorial
warning was effective, useful and so on. The p values show
whether there was a significant difference between that pictorial
warning and the text warning, per question.

The percentages in bold in the tables are for the warnings
that ranked the highest for that particular variable and were sig-
nificantly different to the text warning. Figure 1 shows these
particular warnings: stroke (no. 5), lungs (no. 7), tooth decay

(no. 10), heart attack (no. 6), impotency (no. 11), SHS in preg-
nancy (no. 1) and economic impact (no. 20).

Male non-smokers

Message-related dimensions

When compared to the current text warning, out of a total of
18 warnings tested with university students, the top 4 pictorial
warnings that were perceived by significantly more male non-
smokers to be useful, noticeable and increasing perceptions of
susceptibility to addiction, were stroke, lungs, tooth decay and
heart disease (in that order).

Impact-related dimensions

The top four pictorial warnings that were perceived by signifi-
cantly more participants than the text warning to be effective,
and induced fear and worry, were also stroke, lungs, tooth
decay and heart attack, in that order. Compared to the current
text warning, the four top pictorial warnings that resulted in sig-
nificantly more participants reporting self-efficacy and intentions
not to start smoking, as well as intentions to advise family
members or friends to quit, were heart attack, lungs, tooth
decay, stroke. Out of the top four, only two pictorial warnings
(lungs and tooth decay) resulted in significantly more partici-
pants intending to advise family members or friends to remain
non-smokers.

Table 5 N (%) of smoking male university students agreeing with statements of impact about pictorial warnings and the current text

Questions Lungs, N (%) Tooth decay, N (%) Heart attack, N (%) Impotency, N (%) Text warning, N (%)
Useful 43 (78.2)*** 40 (71.4)*** 26 (81.2)*** 34 (61.8)** 79 (25.7)
Noticeable 44 (81.5)*** 41 (73.2)*** 29 (90.6)*** 39 (70.9)*** 51 (16.7)
Susceptible 38 (77.6)*** 35 (74.5)*** 22 (81.5)*** 18 (47.4) 92 (36.7)
Effective 36 (66.7)*** 36 (66.7)*** 26 (81.2)*** 25 (46.3)*** 45 (14.9)
Fear arousal 39 (72.2)*** 38 (70.4)*** 25 (78.1)*** 28 (50.9)*** 41 (13.5)
Worry 38 (69.1)*** 38 (66.7)*** 26 (78.8)*** 34 (61.8)*** 65 (20.9)
Self-efficacy to quit smoking 26 (52.0)*** 23 (47.9)*** 13 (48.1)** 18 (46.2)** 49 (19.4)
Intentions to quit smoking 20 (40.0)* 24 (50.0)** 14 (51.9)* 19 (48.7)* 50 (19.7)
Intentions to advise family/friends to quit smoking 28 (50.9)*** 36 (63.2)*** 22 (68.8)*** 31 (56.4)*** 70 (22.6)
Intentions to advise family/friends to remain non-smokers 35 (64.8)* 36 (63.2)** 27 (81.8)*** 34 (61.8)* 119 (38.3)

Significant differences between the current text warning and the pictorial warning: *p<0.05; **p<0.01; ***p<0.001. The percentages in the table in bold indicate warnings that
ranked the highest for that particular variable and were significantly different to the text warning.
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Table 6 N (%) of non-smoking female university students agreeing with statements of impact about pictorial warnings and the current text

Tooth decay, SHS pregnancy, Economic impact, Text warning,

Questions Stroke, N (%) Lungs, N (%) N (%) N (%) N (%) N (%)
Useful 50 (90.9)*** 36 (94.7)*** 49 (84.5)*** 78 (80.4)*** 51 (71.8)*** 97 (22.1)
Noticeable 50 (90.9)***  35(89.7)*** 53 (93.0)*** 81 (84.4)*** 50 (71.4)*** 63 (14.5)
Susceptible 50 (89.3)*** 38 (97.4)*** 51 (92.7)*** 84 (84.0)*** 61 (85.9)** 216 (49.8)
Effective 48 (87.3)*** 32 (84.2)*** 44 (75.9)*** 76 (80.0)*** 43 (61.4)*** 44 (10.3)
Fear arousal 49 (89.1)*** 32 (84.2)*** 50 (87.7)*** 69 (71.9)*** 23 (32.9)*** 69 (16.0)
Worry 55 (93.2)*** 37 (97.4)*** 50 (86.2)*** 81 (81.0)*** 54 (76.1)*** 115 (26.3)
Self-efficacy not to start smoking 51 (91.1)*** 36 (94.7)*** 44 (81.5)*** 78 (79.6)*** 56 (80.0)*** 168 (39.1)
Intentions not to start smoking 51 (91.1)*** 34 (89.5)*** 42 (76.4)*** 80 (81.6)*** 53 (74.6)** 187 (43.4)
Intentions to advise family/friends to quit 52 (91.2)*** 36 (90.0)*** 49 (84.5)*** 84 (84.0)*** 54 (76.1)*** 159 (36.2)
smoking

Intentions to advise family/friends to remain 53 (89.8)*** 37 (92.5)*** 49 (84.5)*** 80 (80.0)*** 53 (76.8)** 189 (43.2)

non-smokers

Significant differences between the current text warning and the pictorial warning: *p<0.05; **p<0.01; ***p<0.001. The percentages in the table in bold indicate warnings that ranked
the highest for that particular variable and were significantly different to the text warning.

SHS, secondhand smoke.

Male smokers

Message-related dimensions

Compared to the current text warning, the four top pictorial
warnings that were perceived by significantly more male
smokers to be useful and noticeable were lungs, tooth decay,
heart disease and impotency. With regards to perceptions of sus-
ceptibility to addiction, only the lungs, tooth decay and heart
attack pictorials were significantly different to the current text
warning.

Impact-related dimensions

Significantly more participants reported the top four pictorial
warnings (lungs, tooth decay, heart disease and impotency) than
the text warning as being effective, inducing fear and worry,
and producing self-efficacy and intentions to quit smoking, and
to advise family members or friends to quit/remain
non-smokers.

Female non-smokers

Message-related dimensions

Compared to the current text warning, the five top pictorial
warnings that were perceived by significantly more female non-
smoking university students’ to be useful, noticeable and
increased their perception of susceptibility to addiction were
stroke, lungs, tooth decay, smoking during pregnancy and eco-
nomic impact.

Impact-related dimensions

Compared to the current text warning, the five top pictorial
warnings that were perceived by significantly more participants
to be effective, and induced fear and worry, improved self-
efficacy and intentions not to start smoking, and produced
intentions to advise family members or friends to quit/or to
remain a non-smoker were the same as for the message-related
dimensions.

Female smokers

Message-related dimensions

The four top pictorial warnings that were perceived to be useful
and noticeable by significantly more female smokers than the
text warning were stroke, lungs, tooth decay and smoking
during pregnancy. Of these, only smoking during pregnancy did

not produce perceptions of susceptibility to addiction in signifi-
cantly more participants than the text warning.

Impact-related dimensions

The same top four pictorial warnings (stroke, lungs, tooth decay
and smoking during pregnancy) were perceived to be effective,
induced fear and worry, and produced intentions to advise
family members or friends to quit/or remain non-smokers in
more participants than the text warning. With regards to self-
efficacy to quit, only the stroke pictorial was significantly differ-
ent from the current text warning. With regards to intentions to
quit smoking, none of the four top ranking warnings were
found significant (see tables 4-7).

DISCUSSION
All pictorial warnings we tested were more effective across a
variety of dimensions, including intentions to quit and not to
start smoking, than the current text warning among school and
university students. Among the four tested warnings with school
students, the lungs pictorial ranked first (had the highest per-
centage agreement compared to the text warning) on most vari-
ables with male smokers, male non-smokers and female
non-smokers. Of the 18 warnings tested with university stu-
dents, the lungs and tooth decay pictorials ranked among the
top 5 across all gender and smoking categories. Other pictorials
that ranked among the top five included the stroke, heart attack,
reproductive health effect, smoking during pregnancy and eco-
nomic impact. This is the first study that tested a non-health
message about the negative economic outcomes of smoking.
Our findings support results from other countries. In Greece,
13-18-year-old youth rated all pictorials more effective than the
current text-only European Union (EU) messages and rated the
lungs pictorial highest in terms of effectiveness.® The lungs pic-
torial has also proven to be one of the more effective pictorials
among youth in China, Russia and the US.!° '3 1* Other warn-
ings that have been effective among youth include mouth
disease (China, Russia), heart disease (China), stroke (China,
US, Russia), harm to fetuses (US) and SHS effects (Russia).
We similarly found that the least graphic warnings such as those
depicting cessation or addiction, or exposure to SHS, did not
rank among the top warnings in our sample. Our results, similar
to those in Jordan, found that pictorials were more likely to
motivate smokers to quit smoking but in contrast to that study
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Table 7 N (%) of smoking female university students agreeing with statements of impact about pictorial warnings and the current text

Questions Stroke N (%)  Lungs N (%) Tooth decay N (%)  SHS pregnancy N (%)  Text warning N (%)
Useful 12 (70.6)** 13 (92.9)** 19 (59.4)** 23 (79.3)*** 28 (19.9)
Noticeable 12 (70.6)** 13 (92.9)*** 27 (84.4)*** 22 (81.5)*** 16 (11.6)
Susceptible 9 (69.2)* 10 (100.0)* 12 (60.0) 11 (68.8) 22 (23.7)
Effective 11 (64.7)** 13 (92.9)** 15 (48.4)*** 20 (71.4)*** 13 (9.5)
Fear arousal 14 (82.4)** 13 (92.9)** 23 (71.9)*** 16 (66.7)*** 11 (8.0)
Worry 12 (70.6)** 15 (100.0)* 24 (75.0)** 21 (72.4)** 26 (18.2)
Self-efficacy to quit smoking 5 (38.5)* 6 (60.0) 1 (5.0) 8 (50.0) 9 (9.6)
Intentions to quit smoking 4 (33.3)* 7 (70.0) 3 (15.0) 10 (62.5) 12 (12.9)
Intentions to advise family/friends to quit smoking 11 (64.7)* 15 (100.0)** 14 (43.8)** 17 (60.7)** 28 (19.9)
Intentions to advise family/friends to remain non-smokers 12 (70.6)* 15 (100.0)** 19 (59.4)** 19 (67.9)* 45 (31.9)

Significant differences between the current text warning and the pictorial warning: *p<0.05; **p<0.01; ***p<0.001. The percentages in the table in bold indicate warnings that
ranked the highest for that particular variable and were significantly different to the text warning.

SHS, secondhand smoke.

also motivated non-smokers to remain non-smokers. The pictor-
ials tested in the two countries differed, and this may explain
the differing results.

With respect to the economic impact, it is particularly signifi-
cant that this pictorial message was effective only for female
non-smoking university students, and ranked fourth or fifth on
most of the variables tested. It is also significant that it was
salient for non-smoking women even in a country with inexpen-
sive cigarettes (at most US$2.00/pack). A meta-analysis of price
elasticity found that though women are less sensitive to price,
teenagers (youth) are more so.'> These results may help to
explain the pattern we found for the pictorial on the economic
impact of tobacco use. University students in Lebanon still live
with their parents and rarely have jobs, so they are more likely
to model ‘teen’ inelasticities, thus explaining the tendency for
university students to be concerned about the economic impact.
Why non-smoking women rather than men would be more con-
cerned about the economic impact is unclear, and is not a
finding supported by the literature. Further research should
attempt to elucidate the salience of the economic impact for
women and men, as well as smokers and non-smokers.

The study has several limitations. The survey did not involve
children not attending school or youth not enrolled in univer-
sities, and thus its generalisability is limited to those in educa-
tional institutions. In terms of analysis, because each participant
only rated a subset of warning labels, a rank order presentation
of all warning labels is not possible. The data collection method-
ology also precluded more sophisticated analysis of the results,
as the data were neither fully independent nor fully matched.
The brief exposure to packs during the testing period might not
reflect the actual situation in which the warnings will be seen.
We did not test various sizes of the warning or various locations
of the warning on the pack. Further research should include
youth not attending school, and explore alternate methods
using innovative social media or online interactive methods to
allow for more sophisticated analysis of variables including
regression analyses. Further research might also test various
sizes of warning and various locations on the pack.

In conclusion, this study provides the first evaluation of
health warnings in Lebanon and indicated that all pictorial
warnings were more effective than the current text warning.
The study corroborates worldwide evidence as to the effective-
ness of pictorial warnings, and specifically adds to the literature
on its effectiveness among young people and provides evidence
on which pictorial warnings ranked first or second on intentions

to quit or not to start smoking that should be prioritised by the
Lebanese government (lungs, tooth decay, heart attack, stroke
and secondhand smoke). Pictorial warnings of death, impotency,
secondhand smoke in pregnancy and economic impact also
scored well.

These results provide evidence for the implementation of pic-
torial warnings. However, they also have relevance beyond pic-
torial warning legislation, such as informing which messages
may be most effective for encouraging cessation or prevention
of smoking among youth.

What this paper adds

» Although the majority of countries in the Middle East region
(total of 22) have ratified the Framework Convention on
Tobacco Control and are required to adopt larger textual
and/or pictorial warnings, only three countries (Jordan,
Egypt and Iran) have pictorial warnings so far. This study
provides more locally and regionally relevant evidence of
effectiveness of pictorial warnings, important information for
policymakers to face tobacco industry opposition.

» The results of the study add to the evidence on the less
researched area of the impact of pictorial warnings on
(1) youth and young adults, as well as on (2) prevention and
cessation.

» This study is the first to test a non-health pictorial warning
about the negative economic consequences of smoking, and
to find that such a warning was effective among various
sociodemographic groups despite the price of cigarettes
being very low in Lebanon.

» The results of the study point to the most effective warnings
that should be adopted in Lebanon once a decision to do
this has been taken.
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