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Abstract: (1) Background: The study aims to assess cigarette smoking and waterpipe experimentation
among Lebanese adolescent school students with respect to their gender, region, age, and socioeco-
nomic status. (2) Methods: This is a cross-sectional study, where students between 11 to 18 years of
age were included from all over Lebanon. (3) Results: A total of 1133 students were interviewed. The
total proportion of adolescents who ever experimented with cigarette smoking was 24.5%. Males
experimented with cigarette smoking more commonly than females (31.9% vs. 19.1%; p < 0.001).
Cigarette smoking experimentation was higher among students from the Beirut area (33.6%; p < 0.001)
in comparison to other regions, and among those with poor health perception (29.1% vs. 19.8%;
p < 0.001) compared to students with excellent health perception. The total proportion of adolescents
who ever used a waterpipe was 33.9%. Waterpipes were significantly more experimented with among
males than females (40.3% vs. 29.8%; p < 0.001), and among students with bad perception about
their health (39.4% vs. 28.9%; p < 0.001). Adolescents who experimented with both cigarettes and
waterpipes constitute 22.2% of the studied sample. (4) Conclusions: The rate of tobacco product use is
alarming and constitutes a major public health issue for adolescents that urgently needs intervention.
The findings raise important policy implications for the development of cigarette smoking prevention
programs for youth.

Keywords: smoking; children; adolescents; school aged; cigarette; waterpipe

1. Introduction

Smoking is a major cause of global morbidity and mortality [1]. It harms nearly
every organ of the body and reduces the overall health of smokers. Worldwide, tobacco
use causes more than 7 million deaths per year [2]. Cigarette smoking causes more than
480,000 deaths every year in the United States [3]. Lebanon is ranked third in the world
for highest cigarette consumption per capita with 3500 annual deaths because of tobacco-
related diseases [4]. The global annual deaths related to smoking are expected to reach
10 million by the year 2025, with 7 million deaths occurring in the developing world [5].
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Adolescence is a critical age in one’s life. Its practices are most likely to have an impact
that would last until adulthood, particularly those picked up in school. Despite the fact that
the majority of smoking-related deaths occur in middle-aged and elderly people, smoking
behavior is undeniably established in adolescence [6,7]. Globally, tobacco use among
adolescents is increasing, even if those rates are clearly declining in western countries [7,8].
The estimated numbers of boys and girls aged 13–15 years old who smoke cigarettes or use
smokeless tobacco products are approximately 25 million and 13 million, respectively [9].
Moreover, the prevalence of cigarette smoking among youth in the US is estimated to be
one in four high school students [7]. People who start smoking at a younger age have a
higher risk of becoming daily smokers [10]. Those who consume tobacco products at an
early age are more likely to have a longer duration of tobacco use than those who start later
in life [9].

Although the waterpipe was originally an eastern smoking device, evidence suggests
that it had made its way to the cafes of the United States of America and several western
and eastern European countries [11,12]. The use of the waterpipe is increasing worldwide,
mainly among youth and young adults, where it is becoming a new global public health
threat [13]. The waterpipe is becoming the first tobacco product tried by youth [14]. Several
studies have shown that cigarette-naïve youth who smoke waterpipes are at a higher
risk of initiating cigarette smoking [15,16]. Waterpipe consumption is linked to diseases
similarly as cigarette consumption, like lung cancer, oral cancer, cardiovascular disease,
and respiratory disease [17,18]. Nonetheless, people consider waterpipe tobacco to be less
harmful than cigarette tobacco mainly due to the socialization, relaxation and entertainment
that waterpipe tobacco use brings to the user [19].

While the problem of cigarette smoking among adolescent school students has been
highly addressed in developed countries, only a few similar studies have been conducted
in developing countries, in particular, the Arab ones. Information on tobacco use among
adolescents is limited in Lebanon. In a study on patterns of tobacco use, results from the
2005 Global Youth Tobacco Survey in Lebanon have revealed that almost 3 in 10 students
reported that they had ever smoked a cigarette [20]. The majority of students reported
using some form of tobacco, with 10% smoking cigarettes and more than 55% using some
other forms of tobacco like waterpipes, pipes and cigars. Use of other tobacco products
was significantly higher than cigarette smoking for both boys and girls [20]. In a study
done in the Eastern Mediterranean Region and among adolescents aged 13–15 years old,
waterpipe prevalence in the past 30-days was highest in Lebanon (36.9%) and the West
Bank (32.7%) [12]. The World Health Organization Global Action Plan is aiming toward a
25% relative reduction in tobacco use by 2025, though the evidence suggests that cigarette
smoking and waterpipe use may compromise this target given their anecdotal increase in
prevalence across multiple settings [21].

With such alarming percentages regarding cigarette and waterpipe smoking among
adolescents, data about the national prevalence of tobacco use and smoking trends are
urgently demanded to make decisions about future smoking prevention policies. Hence,
this study sought to assess cigarette smoking and waterpipe experimentation among
adolescent school students in Lebanon with respect to their gender, region, age, and
socioeconomic status.

2. Materials and Methods
2.1. Study Design and Setting

This was a prospective cross-sectional observational study, where different schools
across Lebanon were approached for inclusion. The study was conducted over the course
of seven months, from October 2016 until April 2017. The target population was Lebanese
adolescent students of private and public schools, using a convenient sampling method.
Out of 61 schools approached, only 32 accepted to participate in the study. The included
schools were distributed over four Lebanese districts (Beirut, Mount Lebanon, Bekaa
and North).
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2.2. Ethical Aspect

The study was approved by the institutional review boards of the targeted schools. A
proposal was sent to the schools prior to study enrollment, and the study did not pose any
risk to the participants. Parents and students were informed and could refuse to participate,
though collected data were stripped of any personal identified information.

2.3. Data Collection

Interviews were performed on site by the principal investigator without interference or
bias using a data collection sheet. The questionnaire was required to be completed by each
student individually. Each section of the questionnaire dealt with a specific topic, including
demographics, lifestyle, familial relationships, tobacco use, socio-economic status, and
health perception. The questionnaire comprised a majority of closed-ended questions. The
first step in data collection was to gain the schools’ administrations’ approvals to engage
their students in the study, for which proposal letters were composed and delivered. The
letter included a detailed description of the purpose of the study, the target population, the
questionnaire and how it should be completed and why their school was chosen. Once
the approval was received, the data collection proceeded with the questionnaires being
distributed to the students in order to be completed. A pilot study was performed prior
to proceeding with the data collection, during which the estimated completion time of
the questionnaire was around 35 min. The students were carefully instructed on how to
complete the questionnaire, and they were granted the right to skip any question they
considered relatively inappropriate or uncomfortable. In addition, they were instructed
to answer as quickly and honestly as possible. Students were instructed not to write their
first or family names in order to maintain the questionnaire’s anonymity and the study’s
integrity. Each student took his or her time individually in order to complete the sixty-one
questions of the questionnaire, after which all questionnaires were collected.

2.4. Measures

• Cigarette and waterpipe status were defined on the basis of the question “How often
do you smoke tobacco at present?” Possible responses included “every day”, “at least
once a week, but not every day”, “less than once a week”, or “never”. Adolescents
who smoked “less than once a week” or more often were considered to be cigarette
smokers. The age of starting smoking was based on the question “At which age did
you smoke the first cigarette?” [22].

• The Self-rated Health Measure (SRH) was used to assess perceived health status. This
measure includes four response categories (excellent; good; fair; or poor) in response
to the question “would you say your health is...?” [22].

• The Family Affluence Scale (FAS) was used as an indicator of socio-economic status.
FAS is a four-item measure of family wealth which has been developed in the WHO
Health Behavior in School-aged Children Study. The Health Behavior in School-
Aged Children study (HBSC) uses the FAS as a tool to identify the socioeconomic
status of children and adolescents and seems to be a valid instrument to measure
adolescents’ socioeconomic status [23,24]. It comprises four items, including parental
car ownership (“Does your family own a car, van, or a truck?” (0, 1, 2)), sharing or not
sharing bedroom (“Do you have your own room?” (1, 0)), number of holidays per year
(“During the past 12 months, how many times did you travel away on holiday with
your family?” (0, 1, 2, 3)), having computers at home (“How many computers does
your family own?” (0, 1, 2, 3)) [22]. The composite FAS score was calculated for each
adolescent by adding of the four items (ranging from 0–9) and further categorisation
into low (0–5), medium (6–7) and high (8–9) [25].

2.5. Inclusion and Exclusion Criteria

The students whose ages ranged between 11 to 18 years old were considered eligible
for enrollment. Students less than 11 years or more than 18 years of age, students attending
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schools outside the previously mentioned Lebanese regions, children not enrolled in schools
and students of non-Lebanese nationality were excluded.

2.6. Outcomes

The primary outcome describes the Lebanese youth’s consumption of cigarettes and
waterpipes across the country in terms of starting age, frequency of use, and gender and
regional distributions. The secondary aim assesses factors that may be linked or play a role
in such behaviors including age, gender, socio-economic status and health perception.

2.7. Statistical Analysis

STATA Software was used for statistical analysis. Descriptive statistics were adopted
to analyze the collected data. Means and standard deviations (SD) were used for continuous
variables such as the number of cigarettes smoked per week and the number of waterpipes
smoked per week, while frequency tables were established for the categorical variables.
Chi-square two by two testing was performed to reveal the significance between smoking
and other variables such as gender, region, and socio-economic status. All reported p-values
were two-sided, with the alpha set at a significance of 0.05.

3. Results
3.1. Demographic Characteristics

A total of 1133 students were interviewed, out of which only 1117 were included in
statistical analysis. Sixteen students were excluded due to the absence of data related to
age, gender and socio-economic status. The majority of the students (68.3%) were from
Mount Lebanon. The mean age of the sample was almost 15 years of age with no differences
between males (15.32 ± 1.96) and females (15.17 ± 2.03). The highest proportion of students
were 17 years and older (28.4 %). The studied sample was almost equally divided between
males (45.5%) and females (54.4%). Those who perceived their heath as excellent were
highest in Bekaa (53.1%), followed by Mount Lebanon (43.1%). Almost half of the enrolled
students (49.9%) had a moderate FAS, reflecting a moderate socio-economic level. The
proportion of students with high FAS was highest in Bekaa and lowest in North Lebanon.
Table 1 illustrates the demographic characteristics of the studied participants.

Table 1. Demographic characteristics of the participants.

Beirut
N = 751
(10.55%)

Mount
Lebanon
N = 4857
(68.25%)

North
N = 473
(6.65%)

Bekaa
N = 1036
(14.56%)

Total
N = 1117

Age: Mean (±SD) 14.81 (±1.88) 15.46 (±1.91) 14.52 (±1.97) 14.85 (±2.28) 15.24 (± 2.00)

Age
11 years (%) 1.3 0.4 1.6 5.4 1.3
12 years (%) 6.7 5.3 3.3 8.5 5.8
13 years (%) 20.6 10.4 33.6 24.1 15.0
14 years (%) 17.7 17.1 19.8 10.8 16.4
15 years (%) 20.2 18.8 19.2 9.4 17.6
16 years (%) 14.3 16.8 8.4 11.2 15.2
≥17 years (%) 18.9 30.9 13.7 30.4 28.4

Gender
Male (%) 47.4 48.6 18.8 41.9 45.5

Female (%) 52.6 51.3 81.1 58.0 54.4
FAS

Low (%) 21.1 27.6 59.8 25.5 28.8
Medium (%) 51.6 53.1 34.0 38.9 49.9

High (%) 27.3 19.3 6.2 35.6 21.3
Excellent perceived health (%) 36.5 43.1 38.3 53.1 43.5
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3.2. Tobacco Experimentation Based on Age and Region

Tobacco experimentation was null among boys at the age of 11 years in Beirut. It started
to increase gradually to reach a dramatic peak (60.5%) at age 16, and further increased at
the age of 17 (69.4%). In Mount Lebanon, even before the age of 11 years, almost 15% of
students experimented tobacco. This level increased to reach a peak at the age of 17 (52%)
that is still lower than that of Beirut. In North Lebanon, tobacco experimentation started
later at 13 years of age, with around 30% of students reporting use at this age. Such use in
North Lebanon increased and decreased among the years, with a lower peak (36.4%) at
age 16 years compared to Beirut. Tobacco use and experimentation among boys in Bekaa
was almost the lowest at any age interval compared to other districts, with the highest
experimentation of tobacco products at 13 years of age (16.3%). Figure 1 demonstrates
the proportion of boys who have ever experienced smoking at different age intervals and
among the four districts.
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Figure 1. Proportion of boys who have ever experienced smoking according to age and region.

Tobacco experimentation among girls was lower compared to boys in almost all
regions. The experimentation of tobacco increased slightly at the age of 12 years in all
areas (3.1–3.6%) and continued to rise gradually to reach peak values at the age of 16 in
Beirut (44.6%), Mount Lebanon (25.4%), Bekaa (17.4%) and North (6.9%). The peaks were
lower than those reported by boys at this age and were highest in Beirut, followed by
Mount Lebanon. Figure 2 demonstrates the proportion of girls who have ever experienced
smoking at different age intervals and among the four districts.

3.3. Cigarette Smoking Modalities According to Gender, Region, FAS, and Health Perception

The total proportion of adolescents who have ever experimented with cigarette smok-
ing alone was 24.5%. Males experimented with cigarette smoking more commonly than
females (31.9% vs. 19.1%; p < 0.001). Those who experimented with smoking were mainly
from Beirut (33.6%; p < 0.001) with poor health perception (29.1% vs. 19.8%; p < 0.001). The
frequency of daily smoking was much higher among males (7.3% vs. 3.0%; p < 0.001), in
the Beirut area compared to other regions (16.6%; p < 0.001), among those with higher FAS
(6.2%; p < 0.001), and among those with bad health perception (5.9% vs. 3.4%; p < 0.001).
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Figure 2. Proportion of girls who have ever experienced smoking according to age and region.

Daily consumption of <2 or >2 packs/day was significantly higher among boys
(9.0% vs. 4.2%; p < 0.001), in the Beirut region, and among students with high FAS and
poor health perception. Males started smoking at a significantly lower age compared to
females and at any age thereafter. At an age of 11 years, 5.4% of males started smoking
compared to 1.6% of female students (p < 0.001). Those in Mount Lebanon started smoking
at an earlier age compared to Beirut students (4.2% vs. 2.2%; p < 0.001). Mainly those
with high FAS started smoking at younger age. At the age of 11 years, smoking rates
were higher among students with high FAS than those with moderate (4.1% vs. 3.5%;
p = 0.004). Table 2 illustrates cigarette smoking modalities according to gender, region, FAS
and health perception.

3.4. Waterpipe (WP) Modalities According to Gender, Region, FAS, and Health Perception

The total proportion of adolescents who ever used WP alone was 33.9%. WP was
significantly more experimented among males (40.3% vs. 29.8%; p < 0.001), in the Beirut
region (39.5%, p < 0.001), and among those with bad perception about their health (39.4%
vs. 28.9%; p < 0.001). WP sessions/week were significantly higher among males (p < 0.001).
The highest number of sessions (>2/week) was reported in Beirut. As the number of
sessions increased, health perception was lower (p < 0.001).

At the age of 11 years, males utilized WP more significantly than females (6.0%
vs. 2.2%; p < 0.001). At higher age intervals, the difference between males and females
regarding WP starting age was almost null, with a slightly higher proportion of females
starting WP than males at the age of 16 and more (4.7% vs. 4.2%). Starting WP at any
age was significantly higher in Beirut and Mount Lebanon compared to the Bekaa and
North areas.

FAS did not correlate with WP experimentation or WP sessions per week, but was
significantly associated with WP starting age. Those with higher FAS started WP at a
younger age. At the age of 11 years, 5.6% of high FAS students vs. 3.8% of low-to-average
FAS started WP (p < 0.001). At any age, those with bad health perception started smoking
at younger ages (p < 0.001). Table 3 demonstrates WP smoking modalities according to
gender, region, FAS and health perception.
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Table 2. Cigarette smoking modalities according to gender, region, FAS and health perception.

Variable Gender Region FAS Health Perception

Male Female p-Value Beirut Mount
Leb North Bekaa p-Value Low Average High p-Value Excellent Not

Excellent p-Value

Smoking N (%) N (%) N (%) N (%)

Smoking
Experimentation YES 1013

(31.9)
734

(19.1) <0.001 237
(33.6)

1389
(28.6) 46 (10.0) 75 (7.6) <0.001 426

(21.9)
869

(25.8)
380

(26.6) 0.002 589
(19.8)

1122
(29.1) <0.001

Smoking
Frequency

<1/w 192
(6.1)

142
(3.7)

<0.001

0
(0.0)

334
(6.9)

0
(0.0)

0
(0.0)

<0.001

90
(4.6)

180
(5.4)

58
(4.1)

<0.001

106
(3.6)

227
(5.9)

<0.001Min
1/w

164
(5.0)

107
(2.8)

32
(4.5)

206
(4.2)

9
(1.9)

18
(1.8)

61
(3.1)

118
(3.5)

77
(5.4)

87
(2.9)

174
(4.5)

1/day 229
(7.3)

117
(3.0)

116
(16.6)

185
(3.8)

18
(3.9)

27
(2.7)

77
(3.9)

148
(4.4)

87
(6.2)

102
(3.4)

226
(5.9)

Packs per Day
<2 209

(9.0)
163
(4.2)

<0.001

57
(7.5)

362
(7.5)

15
(3.1)

18
(1.7)

<0.001

94
(4.8)

217
(6.5)

130
(9.2)

<0.001

137
(4.6)

307
(8.0)

<0.001
>2 87

(2.7)
15

(0.3)
15

(2.0)
86

(1.7)
1

(0.2)
0

(0.0)
23

(1.1)
53

(1.5)
22

(1.5)
27

(0.9)
74

(1.9)

Smoking
Starting Age

≤11 y 169
(5.4)

63
(1.6)

<0.001

15
(2.2)

206
(4.2)

2
(0.4)

9
(0.8)

<0.001

49
(2.5)

119
(3.5)

58
(4.1)

0.004

80
(2.7)

150
(3.9)

<0.001

12 y 126
(4.0)

87
(2.2)

23
(3.3)

179
(3.7)

4
(0.8)

7
(0.6)

52
(2.6)

97
(2.9)

64
(4.5)

77
(2.6)

135
(3.5)

13 y 118
(3.7)

88
(2.3)

23
(3.3)

174
(3.6)

2
(0.4)

7
(0.6)

43
(2.2)

111
(3.3)

46
(3.2)

63
(2.1)

141
(3.6)

14 y 129
(4.1)

88
(2.3)

24
(3.5)

187
(3.9)

3
(0.6)

3
(0.2)

56
(2.8)

112
(3.3)

44
(3.1)

70
(2.3)

143
(3.7)

15 y 99
(3.1)

90
(2.3)

18
(2.6)

168
(3.5)

1
(0.2)

2
(0.1)

56
(2.8)

100
(3.0)

29
(2.0)

62
(2.1)

127
(3.3)

≥ 16 y 106
(3.3)

91
(2.3)

25
(3.6)

164
(3.4)

6
(1.3)

2
(0.1)

57
(2.9)

98
(2.9)

38
(2.7)

57
(1.9)

139
(3.6)
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Table 3. Waterpipe consumption modalities according to gender, region, FAS and health perception.

Variable Gender Region FAS Health Perception

Male Female p-Value Beirut Mount
Leb North Bekaa p-Value Low Average High p-Value Excellent Not

Excellent p-Value

Water Pipe (WP) N (%) N (%) N (%) N (%)

WP
Experimentation YES 1275

(40.3)
1144
(29.8) <0.001 333

(47.6)
1920
(39.5)

83
(18.1)

83
(8.4) <0.001 645

(33.30)
1207
(35.9)

482
(33.9) 0.113 856

(28.9)
1519
(39.4) <0.001

WP Sessions
per Week

<1 225
(7.7)

222
(5.8)

<0.001

33
(4.9)

388
(8.0)

11
(2.3)

15
(1.4)

<0.001

129
(6.68)

223
(6.7)

87
(6.2)

0.762

163
(5.5)

277
(7.2)

<0.0011–2 278
(8.8)

227
(5.9)

70
(10.5)

395
(8.2)

19
(4.1)

21
(2.0)

146
(7.56)

238
(7.1)

105
(7.5)

151
(5.1)

348
(9.1)

>2 216
(6.8)

186
(4.8)

87
(13.0)

275
(5.7)

28
(6.0)

12
(1.1)

108
(5.59)

184
(5.5)

94
(6.7)

129
(4.4)

263
(6.9)

WP Starting
Age

≤11 y 188
(6.0)

86
(2.2)

<0.001

23
(3.3)

233
(4.8)

4
(0.9)

14
(1.3)

<0.001

63
(3.27)

129
(3.8)

79
(5.6)

<0.001

100
(3.4)

172
(4.5)

<0.001

12 y 181
(5.8)

157
(4.1)

40
(5.8)

291
(6.0)

4
(0.9)

3
(0.2)

66
(3.42)

189
(5.6)

78
(5.5)

125
(4.2)

213
(5.5)

13 y 174
(5.5)

165
(4.3)

49
(7.2)

276
(5.7)

6
(1.3)

8
(0.7)

74
(3.84)

190
(5.7)

69
(4.9)

112
(3.8)

224
(5.8)

14 y 207
(6.6)

223
(5.8)

47
(6.9)

367
(7.6)

10
(2.2)

6
(0.5)

130
(6.74)

224
(6.7)

64
(4.5)

137
(4.6)

285
(7.4)

15 y 148
(4.7)

182
(4.7)

35
(5.1)

280
(5.8)

9
(2.0)

6
(0.5)

111
(5.76)

152
(4.5)

63
(4.5)

101
(3.4)

227
(5.9)

≥16 y 133
(4.2)

182
(4.7)

44
(6.4)

253
(5.2)

17
(3.8)

1
(0.1)

122
(6.33)

149
(4.4)

39
(2.7)

111
(3.8)

202
(5.2)
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3.5. Both Cigarette Smoking and Waterpipe

Adolescents who experimented with both cigarettes and WP constitute 22.2% of the
studied sample. Those who experimented with both were significantly higher among
Beirut students (30.8%, p < 0.001), males (28.7 vs. 16.9; p < 0.001), students with average-
to-high FAS and poor health perception (25.9% vs. 22.4%; p < 0.001). Table 4 illustrates
smoking and WP experimentation among adolescents based on region, gender, FAS and
perceived health.

Table 4. Experimentation of both smoking and waterpipe among adolescents.

Variable N (%) p-Value

Region

Beirut 215 (30.8)

<0.001
Mount Lebanon 1236 (25.4)

North 41 (9.0)
Bekaa 64 (6.5)
Total 1556 (22.2)

Gender
Male 908 (28.7)

<0.001Female 648 (16.9)
Total 1556 (22.2)

FAS

Low 382 (19.7)

0.002
Average 774 (23.0)

High 336 (23.7)
Total 1492 (22.2)

Perceived health
Excellent 527 (17.8)

<0.001Not Excellent 998 (25.9)
Total 1525 (22.4)

4. Discussion

Tobacco use continues to be the leading cause of preventable morbidity and mortality
worldwide. Due to the adoption of successful policies and interventions, tobacco use has
been on the decline over the past 30 years in most developed societies, especially among
adults. Trends in global tobacco adolescent use showed that while cigarette smoking is
either stable or declining, other forms of tobacco use were showing a rising trend, most
notably waterpipe smoking among young adolescents [26].

In the current study, the prevalence of experimenting with cigarette smoking, water-
pipe smoking and both among adolescents were 24.5%, 33.98% and 22.8%, respectively.
In a study on the patterns of tobacco use from the 2005 Global Youth Tobacco Survey in
Lebanon, 27% reported that they had ever smoked a cigarette, which is almost comparable
to the proportion in our study (24.5%) [20]. In another study on tobacco smoking among
Lebanese university students, the overall prevalence of smoking in the sample was 40%.
More than 20% had smoked only waterpipes, 7.6% smoked only cigarettes and 11.3%
smoked both cigarettes and waterpipes.

The prevalence of cigarette and overall smoking in the current study is higher than
the rates reported in similar studies in North America, where the prevalence rates of
cigarette smoking reached 13.8% [27]. Our results also demonstrated higher smoking
experimentation compared to the neighboring countries. A recent study from Syria showed
a prevalence rate of 11% for cigarette smoking among high school students with a mean
age of 16 years [28]. However, higher prevalence rates were documented in Yemen among
secondary school students [29], and in Kuwait among young men aged less than 20 years
of age [30]. The increase in youth smoking in Lebanon echoes, but out paces, the World
Health Organization (WHO) statistics available for other countries in the Middle East. For
instance, in Egypt, 7.5% of youth between 13 and 15 years of age smoked in 2009 [31]. This
number increased to 10.1% in 2014 [31]. Additionally, in Iraq, 13.4% of adolescents had
used tobacco in 2009 [32]. In 2014, the number increased slightly to 14.1% [32].
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Waterpipe smoking is on the rise among youth and adolescents in Lebanon [11].
This can be attributed to the misconception of waterpipe smoking versus cigarette smok-
ing. According to Schroder et al., waterpipe smoking is socially acceptable contrary to
cigarette smoking [33]. Adolescents considered waterpipe smoking to be a good experience.
Furthermore, peer pressure was cited to be an influencing factor for waterpipe smoking.
The misconception of waterpipes being better than cigarettes has been common between
Lebanese youth. Nakkash et al., reported that waterpipe smoking is even more dangerous
than cigarette smoking [34]. Waterpipes contain a wide range of toxins and pollutants,
including carbon monoxide, nicotine, arsenic, formaldehyde and others. In addition, wa-
terpipe smoking can lead to many diseases like lung cancer and tuberculosis. However,
there is a widespread availability of waterpipes at restaurants, coffee shops, and for home
delivery in Lebanon, which has a significant role in the rising phenomenon of waterpipe
smoking. In addition, waterpipes are available at cheap prices, as cheap as 5000 Lebanese
Pounds (equivalent to 3.3 US Dollars). Moreover, improvements to waterpipes have been
made, and they are now available in different flavors and with colorful apparatus designs,
both serving as attractants to waterpipe smoking [34].

We have found that males were superior to females in experimenting with cigarette
smoking, waterpipe smoking, and both. This could be related mainly to the relatively
conservative social norms and attitudes towards smoking, where women may avoid
smoking cigarettes in front of men as a matter of respect and social discouragement.
A cross-sectional study was conducted in 2004 in the Greater Beirut region. In total,
2443 students belonging to intermediate and secondary divisions were interviewed, with
an average age of 15 years [35]. The prevalence of waterpipe smoking was greater than
that of cigarette smoking, where 23.3% and 29.2% of intermediate students and secondary
students, respectively, smoked waterpipes only [35]. The results are comparable to our
study. Only a minority smoked both cigarettes and waterpipes, with 6.3% for intermediate
students and 11.2% for secondary students [35]. These findings are not supported by
our study as we have found that more than 20% smoked both cigarettes and waterpipes.
Nevertheless, if gender was to be taken into consideration, that study found that males and
females shared equal percentages in their respective groups to smoking waterpipes only
(26.3% vs. 25.0%), while males were superior to females in smoking both cigarettes and
waterpipes (11.5% vs. 6.3%) [35].

In a study on smoking patterns conducted among schoolchildren in Lebanon, the aver-
age age of first-time experience with a cigarette was around 13 years old [36]. Furthermore,
boys smoked more than girls, and the prevalence was increasing proportionally with the in-
crease in age. Our results show that the smoking rates, daily consumption and starting age
of the first experiment were significantly higher among males, those residing in the Beirut
region, those who reported poor health perception and students with average-to-high
FAS. A Lebanese study conducted in 2012 on grade 9 students revealed that the highest
prevalence of cigarette smoking was found in Mount Lebanon (8.2%), followed by Beirut
(4.9%) [36]. The findings of that study support ours that Beirut and Mount Lebanon areas
have the highest prevalence of tobacco consumption. This could be explained by the more
liberal attitudes and beliefs of people residing in these areas in comparison to the more
traditional customs and habits of other Lebanese areas like Bekaa and the North of Lebanon.
Tobacco smoking among Lebanese adolescents has also been attributed to many factors
including peer pressure, socio-economic status and parents’ smoking habits. A study
including 2443 students with an average age of 15 years found that the odds of smoking
waterpipes were higher in older students of public schools and of lower socio-economic
statuses. The rates of smoking also increased among those adolescents that had poor
parental relationships and who had parents who were smokers [37]. A study has evaluated
the socioeconomic differences in smoking in Jordan, Lebanon, Syria, and Palestine. It has
revealed that wealth does not show a clear pattern and exerts a much weaker protective
effect on cigarette smoking among men in Syria and Lebanon, and among Lebanese women
only [38]. Moreover, men in the poorest wealth category in Palestine and women in the



Int. J. Environ. Res. Public Health 2022, 19, 5679 11 of 13

poor category in Syria have a lower risk of smoking than the richest [38]. The results of
this study support our findings that a better socioeconomic status is not protective against
smoking, but is associated with a higher proportion of tobacco use as we have reported.
This could be attributed to the fact that those with better socioeconomic status have greater
access to tobacco products, resulting in a higher consumption rate among this group.

Due to the COVID-19 pandemic, there was a delay in the publication of our data,
which were collected during 2016 and 2017. There were no studies published in Lebanon
on tobacco smoking and waterpipe use among adolescents during this period. However,
we could not identify potential challenges to our study based on recent publications.
According to the recent WHO Report on the Global Tobacco Epidemic [39], there were
1.07 billion smokers aged 15 years and above, worldwide. In addition, 24 million children
aged 13–15 smoked globally [39]. Moreover, a systematic review on prevalence and trends
in waterpipe tobacco smoking, in 2018, revealed that waterpipe tobacco smoking is most
prevalent in Eastern Mediterranean and European countries, and appears higher among
youth than adults [40].

4.1. Limitations and Strengths

One of the main limitations in this study is the possibility of information bias that
cannot be excluded in large-scale school-based studies due to self-reported data. Some
students may not provide valid answers and may also underreport the level of smoking
since the collected data are based on a self-administered questionnaire. This bias could have
been minimized as the respondents were assured that their answers are anonymous, and
that their parents and teachers would not see their answers. In addition, the importance of
giving honest answers was highlighted during the administration of the questionnaires.
Another limitation of this study may be related to selection bias. School dropouts were not
included in the survey, this may have excluded a high-risk group for smoking. Moreover,
information referring to smokeless tobacco is lacking in this survey. Finally, the nature of
the cross-sectional study does not allow causal inferences to be made with any confidence.
Despite these limitations, this study allows systematic monitoring of tobacco use among
the youth, which is the first step in the planning of prevention strategies. The results of this
study raise some important policy implications for the development of cigarette smoking
prevention programs for the youth in Lebanon.

4.2. Practical Implications

Our findings revealed a high cigarette and waterpipe experimentation among Lebanese
adolescents. Such data can be relied on to interfere as policy makers, organisations, parents,
health care providers, and schools to increase awareness and initiate interventions to protect
our adolescents.

5. Conclusions

The current study revealed an alarming rate of tobacco product use that constitutes a
major public health issue for Lebanese adolescents that urgently needs intervention. The
findings raise important policy implications for the development of cigarette smoking
prevention programs for the youth. Future longitudinal studies to gain information about
the determinants of cigarette smoking and waterpipe use among Lebanese adolescents are
of extreme importance.

Author Contributions: Conceptualization, M.A.; methodology, M.A.; software, V.E.; formal analysis,
V.E.; investigation, M.A.; resources, M.A.; data curation, M.A.; writing—original draft preparation,
F.S.; writing—review and editing, M.D., A.D., I.F.; supervision, E.G.; project administration, P.S.; All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding. The APC was funded by the Lebanese Interna-
tional University.



Int. J. Environ. Res. Public Health 2022, 19, 5679 12 of 13

Institutional Review Board Statement: The study was approved by the institutional review boards
of the targeted schools. A proposal was sent to the schools prior to study enrollment, and the study
did not pose any risk to the participants. Parents and students were informed and could refuse to
participate, though collected data were stripped of any personal identified information.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available because the data of this study is part of a
larger dataset of national project.

Acknowledgments: The authors would like to thank all schools and students who participated in
this research.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. National Center for Chronic Disease Prevention and Health Promotion (US) Office on Smoking and Health. The Health

Consequences of Smoking—50 Years of Progress: A Report of the Surgeon General. Atlanta (GA): Centers for Disease Control
and Prevention (US); 2014. 12, Smoking-Attributable Morbidity, Mortality, and Economic Costs. Available online: https:
//www.ncbi.nlm.nih.gov/books/NBK294316/ (accessed on 21 April 2022).

2. World Health Organization. WHO Report on the Global Tobacco Epidemic, 2017: Monitoring Tobacco Use and Prevention Policies; World
Health Organization: Geneva, Switzerland, 2017.

3. Singh, D.; Saadabadi, A. Varenicline. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2021.
4. State Of Smoking in Lebanon. 2022. Available online: https://www.smokefreeworld.org/health-science-research-2/

health-science-technology-agenda/data-analytics/global-state-of-smoking-landscape/state-smoking-lebanon/ (accessed on
21 April 2022).

5. Reitsma, M.B.; Flor, L.S.; Mullany, E.C.; Gupta, V.; Hay, S.I.; Gakidou, E. Spatial, temporal, and demographic patterns in prevalence
of smoking tobacco use and initiation among young people in 204 countries and territories, 1990–2019. Lancet Public Health 2021,
6, e472–e481. [CrossRef]

6. Hublet, A.; De Bacquer, D.; Valimaa, R.; Godeau, E.; Schmid, H.; Rahav, G.; Maes, L. Smoking Trends among Adolescents from
1990 to 2002 in Ten European Countries and Canada. BMC Public Health 2006, 6, 280. [CrossRef] [PubMed]

7. National Center for Chronic Disease Prevention and Health Promotion (US) Office on Smoking and Health. Preventing Tobacco
Use Among Youth and Young Adults: A Report of the Surgeon General; Centers for Disease Control and Prevention (US): Atlanta, GA,
USA, 2012. Available online: https://www.ncbi.nlm.nih.gov/books/NBK99237/ (accessed on 21 April 2022).

8. Janssen, F.; El Gewily, S.; Bardoutsos, A. Smoking Epidemic in Europe in the 21st Century. Tob. Control 2021, 30, 523–529.
[CrossRef] [PubMed]

9. Drope, J.; Schluger, N.; Cahn, Z.; Drope, J.; Hamill, S.; Islami, F.; Liber, A.C.; Nargis, N.; Stoklosa, M. The Tobacco Atlas, 6th ed.;
American Cancer Society and Vital Strategies: Atlanta, GA, USA, 2018; ISBN 978-1-60443-257-2.

10. Zhu, B.P.; Liu, M.; Shelton, D.; Liu, S.; Giovino, G.A. Cigarette Smoking and Its Risk Factors among Elementary School Students
in Beijing. Am. J. Public Health 1996, 86, 368–375. [CrossRef]

11. Jawad, M.; Lee, J.T.; Millett, C. Waterpipe Tobacco Smoking Prevalence and Correlates in 25 Eastern Mediterranean and Eastern
European Countries: Cross-Sectional Analysis of the Global Youth Tobacco Survey. Nicotine Tob. Res. 2016, 18, 395–402. Available
online: https://www.jstor.org/stable/26769330 (accessed on 21 April 2022). [CrossRef]

12. Yadav, S.; Rawal, G. Waterpipe Tobacco Smoking: A Mini-Review. J. Transl. Intern. Med. 2018, 6, 173–175. [CrossRef]
13. Maziak, W.; Taleb, Z.B.; Bahelah, R.; Islam, F.; Jaber, R.; Auf, R.; Salloum, R.G. The Global Epidemiology of Waterpipe Smoking.

Tob. Control 2015, 24, i3–i12. [CrossRef]
14. Meier, E.M.; Tackett, A.P.; Miller, M.B.; Grant, D.M.; Wagener, T.L. Which Nicotine Products Are Gateways to Regular Use?

First-Tried Tobacco and Current Use in College Students. Am. J. Prev. Med. 2015, 48, S86–S93. [CrossRef]
15. Gilreath, T.D.; Leventhal, A.; Barrington-Trimis, J.L.; Unger, J.B.; Cruz, T.B.; Berhane, K.; Huh, J.; Urman, R.; Wang, K.; Howland,

S.; et al. Patterns of Alternative Tobacco Product Use: Emergence of Hookah and E-Cigarettes as Preferred Products Amongst
Youth. J. Adolesc. Health Off. Publ. Soc. Adolesc. Med. 2016, 58, 181–185. [CrossRef]

16. Soneji, S.; Sargent, J.D.; Tanski, S.E.; Primack, B.A. Associations between Initial Water Pipe Tobacco Smoking and Snus Use and
Subsequent Cigarette Smoking: Results from a Longitudinal Study of US Adolescents and Young Adults. JAMA Pediatr. 2015,
169, 129–136. [CrossRef]

17. Akl, E.A.; Gaddam, S.; Gunukula, S.K.; Honeine, R.; Jaoude, P.A.; Irani, J. The Effects of Waterpipe Tobacco Smoking on Health
Outcomes: A Systematic Review. Int. J. Epidemiol. 2010, 39, 834–857. [CrossRef]

18. Waziry, R.; Jawad, M.; Ballout, R.A.; Al Akel, M.; Akl, E.A. The Effects of Waterpipe Tobacco Smoking on Health Outcomes: An
Updated Systematic Review and Meta-Analysis. Int. J. Epidemiol. 2017, 46, 32–43. [CrossRef]

https://www.ncbi.nlm.nih.gov/books/NBK294316/
https://www.ncbi.nlm.nih.gov/books/NBK294316/
https://www.smokefreeworld.org/health-science-research-2/health-science-technology-agenda/data-analytics/global-state-of-smoking-landscape/state-smoking-lebanon/
https://www.smokefreeworld.org/health-science-research-2/health-science-technology-agenda/data-analytics/global-state-of-smoking-landscape/state-smoking-lebanon/
http://doi.org/10.1016/S2468-2667(21)00102-X
http://doi.org/10.1186/1471-2458-6-280
http://www.ncbi.nlm.nih.gov/pubmed/17096837
https://www.ncbi.nlm.nih.gov/books/NBK99237/
http://doi.org/10.1136/tobaccocontrol-2020-055658
http://www.ncbi.nlm.nih.gov/pubmed/32769210
http://doi.org/10.2105/AJPH.86.3.368
https://www.jstor.org/stable/26769330
http://doi.org/10.1093/ntr/ntv101
http://doi.org/10.1515/jtim-2016-0013
http://doi.org/10.1136/tobaccocontrol-2014-051903
http://doi.org/10.1016/j.amepre.2014.09.018
http://doi.org/10.1016/j.jadohealth.2015.10.001
http://doi.org/10.1001/jamapediatrics.2014.2697
http://doi.org/10.1093/ije/dyq002
http://doi.org/10.1093/ije/dyw021


Int. J. Environ. Res. Public Health 2022, 19, 5679 13 of 13

19. Akl, E.A.; Ward, K.D.; Bteddini, D.; Khaliel, R.; Alexander, A.C.; Lotfi, T.; Alaouie, H.; Afifi, R.A. The Allure of the Waterpipe: A
Narrative Review of Factors Affecting the Epidemic Rise in Waterpipe Smoking among Young Persons Globally. Tob. Control
2015, 24, i13–i21. [CrossRef]

20. Saade, G.; Abou Jaoude, S.; Afifi, R.; Warren, C.W.; Jones, N.R. Patterns of Tobacco Use: Results from the 2005 Global Youth
Tobacco Survey in Lebanon. EMHJ-East. Mediterr. Health J. 2008, 14, 1280–1289, 2008.

21. World Health Organization (WHO) Global Action Plan for the Prevention and Control of NCDs 2013–2020. Available online:
https://www.who.int/publications-detail-redirect/9789241506236 (accessed on 22 November 2021).

22. Currie, C.; Inchley, J.; Molcho, M.; Lenzi, M.; Veselska, Z.; Wild, F. Health Behaviour in School-Aged Children (HBSC) Study
Protocol: Background, Methodology and Mandatory Items for the 2013/14 Survey. St Andrews: CAHRU. 2014. Available online:
http://www.hbsc.org (accessed on 21 April 2022).

23. Hobza, V.; Hamrik, Z.; Bucksch, J.; De Clercq, B. The Family Affluence Scale as an Indicator for Socioeconomic Status: Validation
on Regional Income Differences in the Czech Republic. Int. J. Environ. Res. Public. Health 2017, 14, 1540. [CrossRef]

24. Boyce, W.; Torsheim, T.; Currie, C.; Zambon, A. The Family Affluence Scale as a Measure of National Wealth: Validation of an
Adolescent Self-Report Measure. Soc. Indic. Res. 2006, 78, 473–487. [CrossRef]

25. Hutton, K.; Nyholm, M.; Nygren, J.M.; Svedberg, P. Self-rated mental health and socio-economic background: A study of
adolescents in Sweden. BMC Public Health 2014, 23, 14–394. [CrossRef]

26. Ma, C.; Xi, B.; Li, Z.; Wu, H.; Zhao, M.; Liang, Y.; Bovet, P. Prevalence and trends in tobacco use among adolescents aged 13–15
years in 143 countries, 1999–2018: Findings from the Global Youth Tobacco Surveys. Lancet Child Amp; Adolesc. Health 2021, 5,
245–255. [CrossRef]

27. Holtzman, D.; Powell-Griner, E.; Bolen, J.C.; Rhodes, L. State- and Sex-Specific Prevalence of Selected Characteristics—Behavioral
Risk Factor Surveillance System, 1996 and1997. MMWR CDC Surveill. Summ. Morb. Mortal. Wkly. Rep. CDC Surveill. Summ. 2000,
49, 1–39.

28. Maziak, W.; Mzayek, F. Characterization of the Smoking Habit among High School Students in Syria. Eur. J. Epidemiol. 2000, 16,
1169–1176. [CrossRef]

29. Bawazeer, A.A.; Hattab, A.S.; Morales, E. First cigarette somking experience among secondary-school students in Aden Republic
of Yemen. EMHJ-East. Mediterr. Health J. 1999, 5, 440–449. [CrossRef]

30. Memon, A.; Moody, P.M.; Sugathan, T.N.; el-Gerges, N.; al-Bustan, M.; al-Shatti, A.; al-Jazzaf, H. Epidemiology of Smoking
among Kuwaiti Adults: Prevalence, Characteristics, and Attitudes. Bull. World Health Organ. 2000, 78, 1306–1315. [PubMed]

31. WHO & CDC. Egypt, Global Youth Tobacco Survey: Sample Description and Weighting Procedures; World Health Organization Regional
Office for the Eastern Mediterranean: Cairo, Egypt, 2014.

32. World Health Organization. Global Youth Tobacco Survey. Available online: https://www.who.int/teams/noncommunicable-
diseases/surveillance/systems-tools/global-youth-tobacco-survey (accessed on 21 April 2022).

33. Schröder, C.; Chaaya, M.; Saab, D.; Mahfoud, Z. The Determinants of Intention to Smoke Waterpipe among Adolescents in
Lebanon: A National Household Survey. J. Public Health Oxf. Engl. 2016, 38, 84–91. [CrossRef] [PubMed]

34. Nakkash, R.T.; Khalil, J.; Afifi, R.A. The Rise in Narghile (Shisha, Hookah) Waterpipe Tobacco Smoking: A Qualitative Study of
Perceptions of Smokers and Non Smokers. BMC Public Health 2011, 11, 315. [CrossRef] [PubMed]

35. El-Roueiheb, Z.; Tamim, H.; Kanj, M.; Jabbour, S.; Alayan, I.; Musharrafieh, U. Cigarette and Waterpipe Smoking among Lebanese
Adolescents, a Cross-Sectional Study, 2003–2004. Nicotine Tob. Res. 2008, 10, 309–314. [CrossRef] [PubMed]

36. Bejjani, N.; El Bcheraoui, C.; Adib, S.M. The Social Context of Tobacco Products Use among Adolescents in Lebanon (MedSPAD-
Lebanon). J. Epidemiol. Glob. Health 2012, 2, 15–22. [CrossRef] [PubMed]

37. Tamim, H.; Al-Sahab, B.; Akkary, G.; Ghanem, M.; Tamim, N.; El Roueiheb, Z.; Kanj, M.; Afifi, R. Cigarette and Nargileh Smoking
Practices among School Students in Beirut, Lebanon. Am. J. Health Behav. 2007, 31, 56–63. [CrossRef]

38. Abdulrahim, S.; Jawad, M. Socioeconomic differences in smoking in Jordan, Lebanon, Syria, and Palestine: A cross-sectional
analysis of national surveys. PLoS ONE 2018, 13, e0189829. [CrossRef]

39. World Health Organization. WHO Report on the Global Tobacco Epidemic; WHO: Geneva, Switzerland. Available online: https:
//www.who.int/teams/health-promotion/tobacco-control/who-report-on-the-global-tobacco-epidemic-2019 (accessed on 21
April 2022).

40. Jawad, M.; Charide, R.; Waziry, R.; Darzi, A.; Ballout, R.A.; Akl, E.A. The prevalence and trends of waterpipe tobacco smoking: A
systematic review. PLoS ONE 2018, 13, e0192191. [CrossRef]

http://doi.org/10.1136/tobaccocontrol-2014-051906
https://www.who.int/publications-detail-redirect/9789241506236
http://www.hbsc.org
http://doi.org/10.3390/ijerph14121540
http://doi.org/10.1007/s11205-005-1607-6
http://doi.org/10.1186/1471-2458-14-394
http://doi.org/10.1016/S2352-4642(20)30390-4
http://doi.org/10.1023/A:1010907724688
http://doi.org/10.26719/1999.5.3.440
http://www.ncbi.nlm.nih.gov/pubmed/11143190
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-youth-tobacco-survey
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-youth-tobacco-survey
http://doi.org/10.1093/pubmed/fdv004
http://www.ncbi.nlm.nih.gov/pubmed/25665877
http://doi.org/10.1186/1471-2458-11-315
http://www.ncbi.nlm.nih.gov/pubmed/21569577
http://doi.org/10.1080/14622200701825775
http://www.ncbi.nlm.nih.gov/pubmed/18236295
http://doi.org/10.1016/j.jegh.2012.02.001
http://www.ncbi.nlm.nih.gov/pubmed/23856394
http://doi.org/10.5993/AJHB.31.1.6
http://doi.org/10.1371/journal.pone.0189829
https://www.who.int/teams/health-promotion/tobacco-control/who-report-on-the-global-tobacco-epidemic-2019
https://www.who.int/teams/health-promotion/tobacco-control/who-report-on-the-global-tobacco-epidemic-2019
http://doi.org/10.1371/journal.pone.0192191

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Ethical Aspect 
	Data Collection 
	Measures 
	Inclusion and Exclusion Criteria 
	Outcomes 
	Statistical Analysis 

	Results 
	Demographic Characteristics 
	Tobacco Experimentation Based on Age and Region 
	Cigarette Smoking Modalities According to Gender, Region, FAS, and Health Perception 
	Waterpipe (WP) Modalities According to Gender, Region, FAS, and Health Perception 
	Both Cigarette Smoking and Waterpipe 

	Discussion 
	Limitations and Strengths 
	Practical Implications 

	Conclusions 
	References

