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Abstract

Introduction—Waterpipe smoking continues to pose significant challenges to tobacco control 

efforts and many adolescent waterpipe smokers experience symptoms of nicotine dependence 

(ND). This study examined the predictors of progression of ND symptoms in adolescent waterpipe 

smokers.

Methods—We assembled a cohort of Lebanese adolescents enrolled in 8th and 9th grades at 

baseline, and surveyed them every 6 months over the next 24 months. Progression of ND 

symptoms was defined as an increase over time in the number of items endorsed on the Hooked on 

Nicotine Checklist (HONC). Predictors included individual (e.g., psychological factors, attitudes 
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towards waterpipe, school performance, physical activity), and socio-environmental (e.g., smoking 

among parents, siblings, and close friends; the café environment) attributes.

Results—Among 264 adolescent waterpipe smokers (baseline mean age=14.6 years, 50.4% 

females), 105 (39.7%) progressed on ND symptoms during follow up. Predictors of progression 

were higher baseline stress (OR=1.11, 95% CI: 1.03–1.19), and higher self-esteem (OR=1.14, 

95% CI: 1.05–1.24). Reporting difficulty refraining from smoking waterpipe while in a restaurant 

was the strongest predictor of progression (OR=4.04, 95% CI: 1.44–11.34). Having a mother with 

≥12 years of education protected against progression of ND (OR=0.46, 95% CI: 0.21–0.99).

Conclusions—A significant proportion of adolescent waterpipe smokers progressed on ND. 

Venue-based policies such as limiting youth access to waterpipe cafés is warranted.
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1. INTRODUCTION

Waterpipe (a.k.a. narghile, shisha, hookah) has emerged as a new component of a global 

tobacco epidemic, centered mainly among adolescents and young adults.1 Although 

waterpipe smoking commonly is perceived as a safer alternative to cigarettes,1 growing 

evidence shows that waterpipe smokers are exposed to significant amounts of harmful 

chemicals such as carbon monoxide;2 benzene;3 tobacco-specific nitrosamines;4 and 

nicotine, a dependence-producing stimulant drug.5, 6

The rise in waterpipe use among youth worldwide has been linked to several individual and 

socio-environmental factors. For example, novelty-seeking youth are commonly attracted to 

the glamorous design of waterpipe and the flavored tobacco (known as Maassel) commonly 

used in waterpipe.7 Waterpipe smoking, moreover, has unique contextual factors that shape 

the waterpipe experience. Smoking in groups of friends and family members and sharing the 

same waterpipe are salient features of waterpipe use.1 These unique factors enhance 

waterpipe’s appeal to young people as it provides opportunities for socialization, a source of 

relaxation, and an affordable and pleasurable novelty.1, 7, 8 In contrast to the stigma 

associated with smoking cigarettes,9, 10 waterpipe is socially acceptable in many Middle 

Eastern countries, and the majority of adolescents first exposure to waterpipe is at a friends’ 

house,7 with a family member,9 or at a waterpipe café.7 - 10 The café environment in 

particular represents an important environmental factor that may influence waterpipe 

smoking behaviors. For example, among a sample of young adults in the US (N=201, 86% 

18–24 years of age), 50% reported a café as the place of first waterpipe use,11 while in a 

different study among US young adults (N=143, 85% 18–25 years of age) 30% reported 

they usually smoke it at a café.12 Attending a waterpipe café or restaurant serving a 

waterpipe was the strongest predictor of current (past 30 days) waterpipe use among a 

sample of US adolescents (N= 951, mean age= 17.6 years).13 Collectively, individual and 

socio-environmental factors unique to waterpipe can influence its initiation and current use.
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By influencing patterns, many of these individual and socio-environmental factors can 

predict the appearance of ND symptoms among waterpipe smokers. Reciprocally, the 

appearance and severity of ND symptoms can shape some of these factors, e.g., among 

young people, frequent users of waterpipe – a proxy for ND – tend to smoke it in groups of 

friends (compared to smoking alone).12 Moreover, these unique socio-environmental factors 

can enhance the positive reinforcement value of waterpipe use and promote the progression 

of ND, and can be critical components for any efforts to reduce waterpipe smoking among 

youth. Therefore, examining the role of these factors in enhancing and predicting ND 

progression in waterpipe smokers is essential to assess the importance of these unique 

individual and socio-environmental factors, to inform policies and regulations specific to 

waterpipe, and for the design of targeted interventions.

Although waterpipe smoking is generally perceived as less addictive than cigarettes,1 there 

is a growing evidence from around the world that many young waterpipe smokers 

experience symptoms of ND, similar to cigarette smokers. Our cohort study investigating 

ND in adolescents (Waterpipe Dependence in Lebanese Youth “WDLY” study) indicated 

that 71.2% of Lebanese waterpipe smokers in our sample (mean age at baseline=14 years) 

compared with 75% of cigarette smokers, experience ND symptoms within a short time 

period after experimenting with tobacco product.14 Six other studies, outside of Lebanon (2 

in the UK15, 16; 2 in Malaysia17, 18, 1 in Jordan,19 and 1 in the US20) also have assessed ND 

symptoms in young waterpipe smokers. One study among university students in the UK 

(mean age=20 years) reported that 33.3% of regular waterpipe smokers experienced 

cravings15, and the other study among patrons of waterpipe-serving restaurants in the UK 

found that 47% of the sample were dependent on waterpipe.16 In the two studies from 

Malaysia, both among young adults (18–30 year-olds), one reported a comparable 

percentages of some ND symptoms between waterpipe and cigarette smokers,17 while the 

other found that 12.7% of participants said they were highly dependent on waterpipe.18 The 

study from Jordan among college students (18–23 year-olds) reported that a third of 

participants were highly dependent on waterpipe,19 while the study from the US among 

young (18–30 year-olds) waterpipe smokers found that 48.1% of participants endorsed at 

least 1 symptom of ND.20 Difference across these studies in ND may be due to the use of 

different ND tools. Overall, however, these studies indicate that dependence among young 

waterpipe smokers may be a common and global phenomenon.

Limited analysis from the baseline data of the WDLY study, showed that cues such as seeing 

or smelling waterpipe, and the café environment triggered a craving to smoke waterpipe in 

adolescents.14 Using follow up data of WDLY over 24 months, we want to extend those 

initial observations and examine the role of individual and socio-environmental factors in 

predicting the progression of ND in adolescent waterpipe smokers. This study will provide 

the first insights into the predictors of ND progression in adolescent waterpipe smokers 

using longitudinal data. Findings from this longitudinal study will provide the first evidence 

on the role of factors unique to waterpipe in predicting ND progression in adolescents, and 

are instrumental for regulatory and intervention purposes. Given the globalization of the 

waterpipe epidemic, and the similarity of factors contributing to its worldwide spread, 

findings from this study can inform policies to control waterpipe in countries where 

waterpipe use is high among youth as in the US and elsewhere.
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2. METHODS

2.1. Dataset and participants

WDLY is a longitudinal study of Lebanese adolescents recruited from 8th and 9th grades at 

baseline (N=498 smokers and nonsmokers, age at baseline=14 years). The main objective of 

the WDLY study is to describe the early symptoms and trajectories of ND symptoms among 

adolescent waterpipe smokers. Data on use of different tobacco products, symptoms of ND, 

individual and socio-environmental factors known to be associated with tobacco initiation 

and use behaviors or ND were collected by trained interviewers. The institutional review 

boards of Florida International University and the American University of Beirut approved 

WDLY. More details on the WDLY study have been published elsewhere.14

This study includes data collected at baseline and at 6 months follow-ups over 24 months (5 

interview waves including the baseline). During this period, 49 participants were lost to 

follow-up due to relocation or leaving school (no evidence of differential missingness in the 

progression of ND between males and females). This resulted in an overall retention rate of 

90.2% over 24 months. Participants were included in this analysis if they were current 

waterpipe smokers at baseline (smoked at least once in the past 30 days), or initiated 

waterpipe smoking during follow up and reported waterpipe smoking at least once in the 30 

days prior to any subsequent data collection wave.

2.2. Measures

2.2.1. Individual and socio-environmental factors—Individual factors were self-

reported at baseline and include age in years, gender, school performance (below, at, or 

above class average), weekly pocket money allowance, regular physical activity (performing 

physical activity at least once a week), beliefs and attitudes towards waterpipe smoking, 

psychological factors, and waterpipe use behaviors. Six psychological factors were assessed: 

stress (Cronbach’s alpha “α”=0.79), depressive symptoms (α=0.75), novelty seeking 

(α=0.76), impulsivity (α=0.81), self-esteem (α=0.79), and distractibility (α=0.63).21 

Baseline waterpipe use frequency (less than weekly, weekly but not daily, daily), number of 

waterpipes (i.e., heads smoked) smoked in the past 30 days, and the usual length of a 

smoking session (< 30 min, 30–60 min, >60 min) were obtained.

Participants were asked about environmental exposure to waterpipe. As in a previous work 

on adolescents’ exposure to environmental smoking,22, 23 we inquired about waterpipe 

smoking among parents, siblings, and close friends. A proxy variable of exposure to 

waterpipe advertisements was assessed by asking participants if they had a favorite 

waterpipe advertisement (Yes/No).24 To assess environmental factors and cues specific to 

waterpipe, we used 3 items from the Syrian Center for Tobacco Studies (SCTS-28)14 that 

assess the effect of the café on waterpipe smoking “It would be very difficult to me to be in a 
restaurant, and not smoke waterpipe,” waterpipe’s sight and smell as cues for smoking “just 
the sight or smell of waterpipe is enough to make me want to smoke,” and usual place for 

smoking waterpipe “I smoke waterpipe usually with friends or in cafés/restaurants” (see 

Table 2). We chose these 3 items because they inquire about waterpipe characteristics and 

environmental cues associated with waterpipe smoking and have the potential to influence 
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smoking behaviors and ND in adolescent waterpipe smokers.14 SCTS-28 consists of 28 

items that assess subjective experience, attitudes, environmental cues, and symptoms 

specific to waterpipe use and dependence. SCTS-28 had a good internal consistency of 0.80 

in this cohort, and a good convergent construct validity as shown by a strong correlation 

with the criteria of ND as measured by the WHO’s International Classification of 

Diseases-10th revision and scores on the Lebanon Waterpipe Dependence Scale-10J.14

2.2.2. Outcome variable—We used the Hooked on Nicotine Checklist (HONC) as a 

continuous measure of ND (score range 0–10).14, 21 The HONC was administered to 

participants who smoked waterpipe in the 30 days prior to data collection. HONC scores 

were recorded for each participant at each wave (0 for waves with reports of no tobacco 

use). An increase over the baseline HONC score at any subsequent wave indicated a 
progression in the severity of ND. For participants who initiated waterpipe smoking during 

follow up, progression of ND was defined as a higher HONC score at a subsequent wave 

compared with the wave when waterpipe smoking was first reported. HONC has been 

validated among adolescent cigarette and smokeless tobacco users,25, 26 and among 

adolescent waterpipe smokers in this cohort.14 HONC has acceptable internal consistency of 

0.74 and good convergent construct validity in this cohort.14

2.2.3. Statistical analysis—We compared baseline characteristics between those who 

progressed and those who did not. Categorical variables were compared using chi-square 

test, and ratio variables were compared using t-test or Mann-Whitney U test as appropriate. 

To model the factors predicting progression of ND symptoms (Yes=1, No=0), a generalized 

linear mixed model technique applying the SAS GLIMMIX procedure was used to account 

for clustering of participants within schools and for the repeated measures during follow up. 

We defined our outcome variable as binary (progressed =1, did not progress=0) rather than 

continuous for consistency with the literature on progression of smoking behaviors in 

adolescents,27–30 and for the ease of interpreting the results.

For the sample included in this study, 14 participants (5%) were missing data on the 

outcome of interest (progression of ND symptoms) and were excluded from the analysis.31 

Covariates with p<0.30 in the bivariable analysis were included in the final multivariable 

model. We also controlled for cigarette use in the multivariable model.

We checked multicollinearity among predictor variables by examining the correlations 

among them, and by looking at the variance inflation factor (VIF). A cut-off value of VIF ≤5 

was applied to rule out multicollinearity.21 Accordingly, multicollinearity was not an issue in 

this analysis. Independent variables with p<0.20 in the bivariable models were entered 

simultaneously into the multivariable model.29 Odds ratios (OR) and 95% confidence 

intervals (CIs) were calculated from the regression analysis. P-values of <0.05 were 

considered statistically significant. All analyses were performed using SAS 9.4 (SAS 

Institute Inc., Cary, NC, USA).
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3. RESULTS

3.1. Sample characteristics

The analytic sample included 264 adolescents who were current waterpipe smokers at 

baseline or any of the 4 follow up points. This sample had a baseline mean age of 14.6 

(SD=1.2) years, and 50.4% were females. During the 24 months of follow up in this study, 

105 (39.7%) participants progressed on ND symptoms. Table 1 presents the proportion of 

participants that progressed within each period of follow-up by gender and age group. There 

was no significant difference (p=0.93) in baseline HONC scores between those who 

progressed (mean HONC score ± SD = 1.7 ± 1.7) and those who did not (2.3 ± 2.2). Figure 

1 shows cumulative average HONC scores among participants in this study over the study 

period according to the baseline reported difficulty refraining from smoking waterpipe while 

in a restaurant. Those who reported difficulty refraining from smoking waterpipe while in a 

restaurant at baseline had higher HONC scores compared with those who reported less or no 

difficulty at baseline (see figure 1).

3.2 Bivariable analysis

Table 2 presents participants’ individual and socio-environmental characteristics at baseline 

according to their ND progression status. A majority of participants smoked less than daily. 

A higher proportion (44.8%) of those who progressed, compared to those who did not 

progress (28.3%), smoked waterpipe every week (p=0.02). Concerning psychological 

factors, baseline stress and self-esteem scores were higher among those who progressed 

compared with those who did not (Table 2). In regards to socio-environmental factors, a 

lower proportion of participants who progressed on ND symptoms had mothers with ≥ 12 

years of education, and a higher proportion of close friends who smoke waterpipe. Lastly, 

participants who reported difficulty refraining from smoking waterpipe while in a restaurant 

were more likely to progress on ND during follow up (Table 2).

3.3. Multivariable analysis

Table 3 presents results from a multilevel logistic regression analysis for factors affecting the 

progression on ND symptoms. Having higher baseline scores of stress, self-esteem, and 

reporting difficulty refraining from smoking waterpipe while in a restaurant predicted 

progression of ND symptoms during follow up. Having a mother with ≥ 12 years of 

education protected against progression of ND symptoms. These four predictors explained 

about 36% of the variability in progression of ND symptoms.

4. DISCUSSION

In this longitudinal study, we examined a broad range of individual and socio-environmental 

predictors of a progression in ND as measured by the HONC. A mixture of individual 

(stress, self-esteem) and socio-environmental factors (mother’s education, waterpipe café/

restaurant) predicted progression of ND symptoms in adolescent waterpipe smokers. Higher 

stress and self- esteem at baseline predicted progression of ND symptoms during follow up. 

Adolescents whose mothers have ≥12 years of education were less likely to progress on ND 

symptoms. A salient finding in this study is that reporting difficulty refraining from 
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waterpipe while in a restaurant strongly predicted progression in ND symptoms in 

adolescent waterpipe smokers. This may underline the role of smoking cues in waterpipe-

serving venues, and the important role of these venues in promoting ND. Taken together, 

these findings emphasize the need for a comprehensive approach that takes into account 

individual and socio-environmental factors to address ND in waterpipe smokers. Most 

importantly, venue-based policies such as limiting youth access to waterpipe cafés, and 

regulating the availability of waterpipes in waterpipe-serving venues can be effective 

interventions to curb the waterpipe epidemic among youth.

Among the conceptual models of ND, the Coping and Outcome Expectancy models provide 

useful insights to explain the observed association between stress with progression of ND in 

this study. According to the Coping model of ND, smoking is a coping mechanism 

adolescents use to maintain positive affects and to reduce stress in their lives.32 The 

Outcome Expectancy model states that an individual’s expectancies of a positive outcome 

associated with smoking leads to ND. Globally, youth entertain the social nature of 

waterpipe smoking with close friends and describe this practice as a source of relaxation.
1, 7, 10 That youth may find waterpipe a way of coping with stress is plausible, given the 

expectation of relaxation and pleasure surrounding waterpipe use,33 which may drive 

continued exposure to waterpipe and progression of ND symptoms.

Interestingly, our finding that higher self-esteem predicted progression of ND symptoms in 

waterpipe smokers is contrary to that observed in cigarette smokers in which low self-esteem 

was associated with experiencing symptoms of ND.34 Generally, youth with lower self-

esteem are more prone to risky behaviors, such as cigarette smoking.35 As waterpipe 

smoking is widely perceived as safer, less addictive than cigarettes,9, 10, 33 and is 

prominently social in nature,1 youth with higher self-esteem maybe more inclined to 

continue to engage in waterpipe than cigarette smoking. Indeed, studies in the US and 

elsewhere suggest that positive attitudes towards waterpipe are contributing to its spread 

among youth worldwide.1, 36

Findings from previous research indicate that higher educational attainment by parents 

protects against adolescent cigarette smoking,37 and among adolescents who do smoke, 

progression to ND.38 This study is the first to investigate the link between parental education 

and progression of ND symptoms in adolescent waterpipe smokers longitudinally. Our 

finding that higher maternal education protected against progression of ND symptoms in 

adolescents may reflect a more important role for the mother on her family members, owing 

to the extended time and responsibility of raising her children compared to the father in 

Middle Eastern societies.39, 40 In fact, waterpipe-only use or dual use of waterpipe and 

cigarettes by a mother was a better predictor, compared with smoking status of a father, of 

waterpipe smoking among adolescents in Middle Eastern societies.41 Moreover, Lebanese 

women with at least a secondary education are less likely to smoke compared with women 

with an elementary education.42 In fact, women in this study with ≥ 12 years of education 

were less likely to smoke waterpipe (p<0.05, data not shown), providing a role model to 

their children against waterpipe smoking. In addition to being well informed on smoking-

related harm,43 women with higher education may have effective communication skills with 
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their children to discourage risky behaviors such as smoking and prevent progression to 

more advanced stages of smoking/ND.

One of the main drivers of the global spread of waterpipe among youth is the flourishing 

business of waterpipe-serving establishments (known as waterpipe cafés, lounges, bars, or 

restaurants).1 These establishments provide an environment that facilitates social interaction 

and are likely to play a role in initiation and regular use of waterpipe among youth. A salient 

finding of this study is that adolescents who, at baseline, reported difficulty refraining from 

waterpipe smoking when in a restaurant were 4 times more likely, compared with those did 

not report difficulty, to progress on ND symptoms during follow up. Whether a dedicated 

waterpipe café or a restaurant serving waterpipe in addition to food,1 these venues provide 

environmental sensory cues that have the potential to trigger the urge to smoke waterpipe.44 

As indicated above, the allure of waterpipe cafés and the social, relaxing nature of waterpipe 

smoking can act as positive reinforcers for nicotine self-administration. Therefore, waterpipe 

venues regulation (e.g., limiting underage access) can be a good start for policies aiming at 

reducing waterpipe use among adolescents.

This study has limitations. First, due to logistical difficulties, we relied upon adolescents to 

report educational attainment and smoking status of their parents instead of collecting these 

variables directly from the parents. This reliance on adolescents as sources may have 

introduced misclassification bias in parental variables. However, obtaining parental variables 

that influence adolescents’ smoking behaviors and ND symptoms indirectly from 

adolescents is a standard practice validated in national surveys such as the Global Youth 

Tobacco Survey administered by the World Health Organization.45 Additionally, we 

followed strict procedures to ensure privacy of interviews to minimize information bias. 

Second, we relied upon only one measure of ND symptoms (HONC) that measures the loss 

of autonomy. Given that ND is conceptualized as having multiple components in addition to 

a loss of autonomy,32 the definition of ND progression and hence the predictors of 

progression may differ depending on the specific tool used to evaluate ND. We chose the 

HONC because it is highly sensitivity to ND even with intermittent tobacco use compared 

with the commonly used ND diagnostic tools (i.e., ICD-10, DSM-IV), and was developed to 

assess the development of ND in adolescents.22 Third, it is possible that those with higher 

HONC scores report more difficulty refraining from smoking waterpipe while in waterpipe-

serving establishments. However, there was no significant differences in baseline HONC 

scores between those who progressed and those who did not, and the longitudinal design 

allowed for investigating a temporal association between reporting difficulty refraining from 

smoking waterpipe while in a waterpipe-serving establishment and progression of ND.

Our findings highlight the role of individual and socio-environmental factors in the 

progression of ND symptoms among adolescent waterpipe smokers, and some differences 

from what is seen with cigarette smokers. It is important to understand ND in adolescent 

waterpipe smokers in order to design waterpipe specific interventions and guide policies to 

prevent progression of smoking and ND. This study is the first to document the salient role 

of exposure to environmental cues in waterpipe-serving venues in the progression of ND 

symptoms in adolescents. Therefore, venue-based policies such as limiting youth access to 
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waterpipe cafés and regulating waterpipe availability in restaurants seems like a good 

starting point to prevent the development of ND in young waterpipe smokers.
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What’s Known on This Subject

Waterpipe smoking has become a global epidemic among youth and young adults. 

Unique individual and socio-environmental factors contributed to the global rise of 

waterpipe smoking. Waterpipe smoking is addictive, and many youth experience 

symptoms of nicotine dependence and face difficulty quitting.

What This Study Adds

We investigated the factors associated with progression of nicotine dependence 

symptoms among adolescent waterpipe smokers. The waterpipe café emerged as the most 

important predictor of progression of nicotine dependence among adolescent waterpipe 

smokers.
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Figure 1. 
Avergae no. of nicotine dependence symptoms–measured by Hooked on Nicotine Checklist 

(HONC)–as predicted by baseline difficulty refraining from smoking waterpipe while in a 

restaurant.

Bahelah et al. Page 13

Tob Control. Author manuscript; available in PMC 2020 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bahelah et al. Page 14

Ta
b

le
 1

Pr
op

or
tio

n 
of

 p
ar

tic
ip

an
ts

 th
at

 p
ro

gr
es

se
d 

w
ith

in
 e

ac
h 

fo
llo

w
 u

p 
pe

ri
od

 b
y 

ag
e 

gr
ou

ps
 a

nd
 g

en
de

r 
(N

=
26

4)

W
av

e 
1-

W
av

e 
2

n 
(%

)
W

av
e 

2-
W

av
e 

3
n 

(%
)

W
av

e 
3-

W
av

e 
4

n 
(%

)
W

av
e 

4-
W

av
e 

5
n 

(%
)

To
ta

l
n 

(%
)

A
ge

 g
ro

up
s 

in
 y

ea
rs

12
–1

3 
(n

=
47

)
5 

(1
0.

6)
19

 (
40

.4
)

4 
(8

.5
)

5 
(1

0.
6)

33
 (

70
.2

)

14
–1

5(
n=

16
4)

22
 (

13
.4

)
21

 (
12

.8
)

13
 (

7.
9)

7 
(4

.3
)

63
 (

38
.4

)

>
=

16
 (

n=
53

)
3 

(5
.7

)
4 

(7
.5

)
2 

(3
.8

)
0(

0)
9 

(1
6.

9)

G
en

de
r

M
al

e 
(n

=
13

1)
12

 (
9.

2)
23

 (
17

.6
)

9 
(6

.9
)

10
 (

7.
6)

54
 (

41
.2

)

Fe
m

al
e 

(n
=

13
3)

18
 (

13
.5

)
21

 (
15

.8
)

10
 (

7.
5)

2 
(1

.5
)

51
 (

38
.3

)

Tob Control. Author manuscript; available in PMC 2020 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bahelah et al. Page 15

Table 2

Baseline characteristics of adolescent waterpipe smokers who did or did not subseauentlv show a progression 

on nicotine dependence

Progressed on nicotine dependence

p-value*
No (n=159), n (%), 
mean±SD

Yes (n=105), n (%), 
mean±SD

Individual

Gender 0.63

 Male 77 (48.4) 54 (51.4)

 Female 82 (51.6) 51 (48.6)

Weekly allowance (LBP) 0.85

 < 10,000 21 (13.2) 12 (11.4)

 10,000–20,000 88 (55.3) 57 (54.3)

 > 20,000 50 (31.4) 36 (34.3)

Performing regular physical activity (at least once/week) 0.69

 No 41 (25.9) 25 (23.8)

 Yes 117 (74.1) 80 (76.2)

School performance 0.62

 Below class average 19 (11.9) 14 (13.3)

 Class average 110 (69.2) 76 (72.4)

 Above class average 30 (18.9) 15 (14.3)

Spiritual/religious person 0.49

 No 21 (13.2) 17 (16.2)

 Yes 138 (86.8) 88 (83.8)

Average time spend during a waterpipe smoking session (min) 0.59

 <30 83 (52.2) 54 (51.4)

 30–60 61 (38.4) 37 (35.2)

 >60 15 (9.4) 14 (13.3)

Smoking frequency in past 30 days 0.02

 Less once a week 91 (57.2) 47 (44.8)

 At least once a week but not daily 45 (28.3) 47 (44.8)

 Daily or almost daily 23 (14.5) 11 (10.5)

Number of waterpipes smoked in past 30 days 9.5±21.9 7.2±8.6 0.06

Waterpipe smokers look more attractive 0.71

 Disagree/Don’t know 121 (76.1) 82 (78.1)

 Agree 38 (23.9) 23 (21.9)

Waterpipe smokers have more friends 0.53
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Progressed on nicotine dependence

p-value*
No (n=159), n (%), 
mean±SD

Yes (n=105), n (%), 
mean±SD

 Disagree/Don’t know 103 (64.8) 64 (61.0)

 Agree 56 (35.2) 41 (39.0)

Waterpipe smoking makes a person lose weight 0.49

 Disagree/Don’t know 143 (89.9) 97 (92.4)

 Agree 16 (10.1) 8 (7.6)

Waterpipe smoking is harmful to health 0.02

 Disagree/Don’t know 8 (5.0) 0 (0.0)

 Agree 151 (95.0) 105 (100.0)

Stress 7.1±6.0 9.0±7.1 0.02

Depression 7.1±4.9 7.4±4.3 0.35

Distractibility 8.1±4.5 8.6±4.8 0.39

Novelty seeking 14.2±7.5 15.0±7.3 0.32

Impulsivity 10.8±6.9 11.8±6.8 0.17

Self-esteem 17.8±4.3 20.2±4.7 0.001

Socio-environmental

School type 0.63

 Public 73 (45.9) 45 (42.9)

 Private 86 (54.1) 60 (57.1)

Father’s years of education 0.74

 < 12 years of education/Cannot read or write 115 (72.3) 74 (70.5)

 > 12 years of education 44 (27.7) 31 (29.5)

Mother’s years of education 0.04

 < 12 years of education/Cannot read or write 89 (56.0) 72 (68.6)

 > 12 years of education 70 (44.0) 33 (31.4)

Waterpipe smoking by parents 0.94

 None/Don’t know 72 (45.3) 48 (45.7)

 At least one 87 (54.7) 57 (54.3)

Waterpipe smoking by siblings 0.27

 None/Don’t know 76 (47.8) 43 (41.0)

 At least one 83 (52.2) 62 (59.0)

Waterpipe smoking by close friends 0.02

 None 28 (17.6) 8 (7.6)

 At least one 131 (82.4) 97 (92.4)
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Progressed on nicotine dependence

p-value*
No (n=159), n (%), 
mean±SD

Yes (n=105), n (%), 
mean±SD

Having a favorite waterpipe ad 0.14

 No/Don’t know 138 (86.8) 84 (80.0)

 Yes 21 (13.2) 21 (20.0)

It would be very difficult to me to be in a restaurant, and not smoke 
waterpipe**

0.007

 Not true 53 (33.3) 19 (18.1)

 Somewhat true 40 (25.2) 35 (33.3)

 True 66 (41.5) 51 (48.6)

Just the sight or smell of waterpipe is enough to make me want to 

smoke**
0.29

 Not true 45 (28.7) 24 (22.9)

 Somewhat true 31 (19.7) 19 (18.1)

 True 81 (51.6) 62 (59.0)

I smoke waterpipe usually with friends or in cafes/restaurants** 0.52

 Not true 89 (56.0) 54 (51.9)

 Somewhat true 30 (18.9) 21 (20.2)

 True 40 (25.2) 29 (27.9)

*
Bold indicates p<0.05;

**
Items 1 from the Syrian Center for Tobacco Studies (SCTS-28)
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Table 3

Predictors of progression of ND symptoms

Adjusted odds ratio (95% CI) p-value

Mother’s years of education

 < 12 years of education/Cannot read or write Ref 0.04

 ≥ 12 years of education 0.46 (0.21–0.99)

Stress 1.11 (1.03–1.19) 0.009

Self esteem 1.14 (1.05–1.24) 0.003

It would be very difficult to me to be in a restaurant, and not smoke waterpipe

 Not true Ref 0.01

 Somewhat true 4.56 (1.61–12.95)

 True 4.04 (1.44–11.34)
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