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ABSTRACT 

Water-pipe smoking (WPS) has become popular in many Middle Eastern countries, especially 

among university and high school students of both genders. Reports show that the prevalence of 

WPS among Palestinian youth is increasing.  However, there is little data that focuses on the pat-

tern of WPS among Palestinian university students. The aim of this study is to explore the preva-

lence of, and factors affecting WPS among students at a major Palestinian university. A self-

administered questionnaire was distributed to a random sample of university students. It included 

items addressing demographics, water-pipe use and patterns of utilization. Participants represented 

all disciplines of study, both males and females and all socio-economic classes. The proportion of 

current WPS was computed and its relation with relevant demographic characteristics was as-

sessed. Almost one fourth (22.8%) of the study sample was identified as current water-pipe smok-

ers. This proportion was significantly higher among males, faculty of humanities and social scienc-

es, cigarette smokers and among students living with friends in rented house. The mean age of 

starting WPS was 16.6 years for males and 17.6 years for female and 57.9% of WP smokers report-

ed that first experience with WPS was in the company of friends. In conclusion WPS has become 

significant enough among university students to be of concern and to the focus of future antismok-

ing programs with special attention paid to students living with friends in shared housing situations. 

Keywords: Prevalence; Waterpipe tobacco smoking; University Students; Palestine. 

                                                             
† † The research draws from the master thesis of the student Mai Abu Al-Halaweh entitled: Water-Pipe 

Smoking and Associated Factors among An-Najah National University Students, which was discussed at An-

Najah National University on 24/5/2015. 

INTRODUCTION 

Tobacco use in its various forms is in-

creasing in developing countries. In addition 

to its impact on disease morbidity and mor-

tality, it increases the burden of poverty, re-

duces productivity and increases health-care 

costs [1]. 

Water-pipe smoking (WPS) is arising 

public health problem worldwide especially 

in the Middle Eastern region. In 2005, the 

World Health Organization (WHO) issued an 

advisory note calling for a better understand-

ing of national and global trends of water-

pipe tobacco smoking [2]. The American 

Lung Association in 2007 labelled WPS as 

an „emerging deadly trend‟, and called for 

more research on the patterns of WPS use 

amongst various populations [3]. 

The prevalence of WPS in the Middle 

East is increasing in youth when compared 

with cigarette smoking.  The Global Youth 

Tobacco Survey (GYTS) indicated that the 

use of tobacco products other than cigarettes, 

predominantly WPS, was more common than 

use of cigarettes [4]. Studying the behavior of 

university students is important as they serve 

as role models for other young adults and the 

majority of health risk behaviors are estab-

lished in young adulthood [5]. Many studies 

have shown the prevalence of current WPS 

among university students to be high; 30% in 
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Jordan [6], 33% in Pakistan, 28% in Leba-

non, and 15% in Syria [3]. In Iran, 11.5% of 

the female and 28.7% of the male university 

students have been reported as WPS [7]. 

WP and cigarette smoke contain many of 

the same toxins and hazardous substances [8] 

that have serious adverse health effects in-

cluding creating dependence [9], increasing 

the risk of acute respiratory diseases due to 

sharing of WP mouth piece among smokers 

[10]
 
and the likelihood of chronic obstructive 

pulmonary disease [11]. Other more serious 

negative health outcomes include increased 

risk of developing cancers, cardiovascular 

diseases and negative pregnancy outcome [2, 

10, 11]  

Although many studies have been per-

formed on cigarette use among Palestinian 

students, studies on WPS are limited. How-

ever, the prevalence of WPS among Palestin-

ian population appears to be high. Data from 

the Global Youth Tobacco Survey among 

adolescents (13–15 years old) reported that 

the second highest past 30-days prevalence of 

WTS was the West Bank in the occupied 

Palestinian territories (oPt) (32.7%) [12]. 

This indicates that Palestinian youth are in-

creasingly exposed to an emerging hazard 

that is a threat to their health and that more 

data are needed to understand the extent and 

pattern of this behavior among Palestinians 

both youth and adults.  

At present there is no study published 

addressing the issue of WPS in the universi-

ties of the West-Bank/Palestine. The aim of 

current study was to investigate the preva-

lence of and factors associated with WPS 

among students at major Palestinian Univer-

sity. The results of this study are expected to 

provide baseline data regarding WPS in Pal-

estinian university students. 

METHODS 

Study design & setting 

Across-sectional study was conducted at 

one of the largest Palestinian universities 

where students from all West Bank gover-

norates are enrolled and represents the range 

of social classes. Students from all depart-

ments of study were included in the sample. 

Sample size and sampling technique 

To achieve a confidence level of 95% 

and standard error of 5% and based on ex-

pected proportion (P) of 30% for WPS [11, 

13] the sample size was calculated to be 336 

students. To be able to compare between the 

water-pipe smokers and non-smokers, we 

multiplied the calculated sample size by 2, 

then added 20% to compensate for incom-

plete answers. Thus the total sample size cal-

culated for this study was 810 students. 

A systematic random sampling tech-

nique was implemented to select students 

from the obligatory courses which include 

students from all departments and all levels. 

At the end, 36 classes were selected random-

ly and visited by the researcher. While visit-

ing each class; permission was taken first 

from the lecturer and before disseminating 

the questionnaire a brief description of the 

study and its objectives was given to the par-

ticipants. The Study was conducted during 

the period July to August 2014. 

The main outcome variable for this study 

was the “water-pipe use profile”. It was oper-

ationalized based on the number of times a 

participant had smoked water-pipe as fol-

lows: (I) Current water-pipe smoker: was 

defined as anyone who used water-pipe one 

time or more in the past 30 days. The fre-

quency of WPS was described as daily, 

weekly and monthly [11]. (II) Ever water-

pipe smoker, anyone who had ever tried wa-

ter-pipe but did not complete a session ever, 

or anyone who had previously smoked and 

had quit [14]. For analysis purposes, the non-

current WP smoker variable included those 

who were ever water-pipe smokers and those 

who had never smoked or tried WP. 
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Measurement tool 

A self-administered questionnaire de-

signed for this study was used to collect data.  

The questionnaire was constructed and de-

veloped from a literature review and ques-

tions adapted from previously published re-

lated studies [9-11, 15-17]. It was translated 

into Arabic and reviewed by three experts in 

the field. After that, it was piloted on a group 

of 40 university students in order to assess 

the ease flow and understandability of the 

questions. To assess the internal consistency 

of the questionnaire, the Cronbach‟s‟ alpha 

was computed with results ranging from 0.77 

to 0.79(defined as “very good”). 

The questionnaire was divided into 3 

sections; (i) demographics including age, 

gender, department of study, place of original 

residence, place of residence during universi-

ty study, marital status, monthly average in-

come, and average monthly spending on wa-

ter-pipe smoking, (ii) WPS behavior or WPS 

status, current level of water pipe-use, ciga-

rette smoking status and (iii) participants‟ 

intention to quit WPS. 

Data analysis 

Data entry and analysis were performed 

using the SPSS version 17. P-value <0.05 

was set as a criterion of statistical signifi-

cance. Frequencies and proportions were cal-

culated for categorical variables and mean 

and standard deviation for continuous varia-

bles. The relationship between the study out-

comes and the independent variables was 

assessed using the chi-squared test and t-test 

as appropriate. 

Ethical approvals 

The study was approved by the institu-

tional review board (IRB) of An-Najah Na-

tional University (ANU) and appropriate 

permissions were received from the universi-

ty administration. Informed consent was ob-

tained from all individual participants includ-

ed in the study. The anonymity of the partici-

pants and confidentiality of the collected data 

were assured. 

RESULTS 

A total of 810 university students were 

randomly selected and invited to participate 

in the study; among them 750 students com-

pleted and returned the questionnaire with a 

response rate of 92.5%.  Almost half of the 

study group was female and resided in a vil-

lage before being enrolled at the university 

and 82.3% of participants were currently re-

siding with their families. Table 1 shows the 

demographic characteristics of the study par-

ticipants.   

Table (1): Demographic characteristics of the study participants in relation to Water-pipe status (n 

= 750). 

Characteristic Total (%) 

Current WP 

smokers 

n=171(%) 

Non-current 

WP smokers 

n=579 (%) 

P-

value^ 

Gender 

  Male 

  Female 

 

350(46.8%) 

400(53.3%) 

 

124 (35.4%) 

47 (11.8%) 

 

226 (64.6%) 

353 (88.5%) 

 

< 0.001 

Age group 

  ≤19 years 

  20-21 years 

  >21years    

 

350(46.7%) 

317 (42.3%) 

83(11.1%) 

 

71 (20.3%) 

67 (21.1%) 

33 (39.8%) 

 

279 (79.7%) 

250 (78.9%) 

50 (60.2%) 

 

 

< 0.001 

Department 

  Humanities and Social 

  Engineering and IT 

 

449 (59.9%) 

131 (17.5%) 

 

114 (25.4%) 

32 (24.4%) 

 

335 (74.6%) 

99 (75.6%) 
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Characteristic Total (%) 

Current WP 

smokers 

n=171(%) 

Non-current 

WP smokers 

n=579 (%) 

P-

value^ 

  Natural sciences 

  Medicine 

82 (11.7%) 

88 (10.9%) 

14 (17.1%) 

11 (12.5%) 

68 (82.9%) 

77 (87.5%) 

0.033 

Place of residence 

  City 

  Village 

  Camp 

 

326 (43.5%) 

395 (52.7%) 

29 (3.9%) 

 

83 (25.5%) 

78 (19.7%) 

10 (34.5%) 

 

242 (74.5%) 

317 (80.3%) 

19 (65.5%) 

 

 

0.057 

Place of residence during studying  

  Family Home 

  With friends in rented house 

  Alone in rented house 

 

617 (82.3%) 

110 (14.7%) 

23 (3.1%) 

 

132 (21.4%) 

34 (30.9%) 

5 (21.7%) 

 

485 (78.6%) 

76 (69.1%) 

18 (78.3%) 

 

 

0.09 

Cigarette Smoking 

  Yes 

  No 

 

120 (16.1%) 

630 (83.9%) 

 

71 (41.5%) 

100 (58.5%) 

 

50 (8.7%) 

529 (91.3%) 

 

< 0.001 

Marital status 

  Single  

  Married 

 

714 (94.9%) 

36 (4.8%) 

 

160 (22.3%) 

11 (30.6%) 

 

554 (77.7%) 

25 (69.4%) 

 

0.34 

^ Pearson Chi-Square Test 

Prevalence of Water-Pipe Smoking 

About one forth (22.8%) of the students 

were identified as current WP smokers and 

another 34.3% reported as having used wa-

ter-pipe tobacco (6.4% were former-WP 

smokers and 27.9% had tried WP for curiosi-

ty) (Figure 1). About 16% of the study partic-

ipants were current cigarette smokers; two 

third of them were also current water-pipe 

smokers. 

 

Figure )1(: Distribution of the Water-pipe smoking status among the university students (n=750).

Males were more likely to report that 

they are currently using water-pipe (35.5%) 

compared to females (11.5%) with P-value < 

0.001. Students from the department of Hu-

manities and Social Sciences constituted the 

highest proportion of water-pipe smokers 

(25.4%) compared 12.5% from the depart-

ment of Medicine and Health Sciences (P-
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value = 0.033). Significantly higher propor-

tions of students who reported living with 

their friends while studying were current WP 

smokers compared to students living with 

their families or alone in rented houses (P-

value = 0.09). 

The relationship between cigarette 

smoking and WPS status was found to be 

significant; 41.5% of current water-pipe 

smokers were also cigarette smokers, com-

pared to 8.7% of the non-current WP smok-

ers (P-value < 0.001) (Table 1).  

The prevalence of WPS appears to in-

crease with age. It was 20.3% among the ≤ 

20 years‟ age group compared to 45.2% 

among ≥ 20 years. This difference was found 

to be statistically significant (P-value = 

0.005) (Figure 2). 

 

Figure (2): Prevalence of water-pipe smoking by age groups. 

Behavior and patterns of water-pipe use  

Table 2 shows the general behaviors and 

patterns of WPS among the current WP 

smokers and characteristics related to first 

use. The mean age of initial WPS was 16.6 

years for males and 17.6 years for female; the 

difference between these groups was found to 

be statistically significant (t(168): -3.050, P-

value = 0.003). About two thirds (57.9%) of 

initial WPS use was in company of friends.  

Cafés and/or restaurants were the most com-

mon places for students to start WP smoking 

(38.0%), and 40% of the current WP smokers 

smoke daily, whereas 45.0% smoke on week-

ly basis. The majority of students (81.3%) 

use WP with their friends and 59.1% of them 

has at least four or more of their close friends 

who agree with their smoking water-pipe. 

Table (2): Behavior and patterns of water-pipe use among current water-pipe smokers (n=171) 

Behavior Frequency (%) 

Age of starting WPS (mean ±SD) : 
  Male 

  Female 

 
16.6 years ±1.9 

17.6 years ±1.7 

First use company: 

  With friends 
  With family 

  Group of family and friends 

  Alone 

 

99 (57.9%) 
31 (18.1%) 

29 (17.0%) 

12 (7.0%) 

Place of first use: 
  Cafe or restaurant 

  At home 

  At friend home 

 
65 (38.0%) 

53 (31.0%) 

28 (16.4%) 
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Behavior Frequency (%) 

  Other places 25 (14.6%) 

Average use of WP: 

  Weekly 

  Daily 

  Monthly 

 

77 (45.0%) 

70 (41.0%) 

24 (14.0%) 

Place of smoking WP most often: 

  In a cafe  

  At my home  

  At friends home  

 

78 (45.6%) 

76 (44.5%) 

17 (9.9%) 

Company of WP smoking most often: 

  With friends 

  With family members 
  Alone 

 

139 (81.2%) 

70 (40.9%) 
46 (26.9%) 

Average duration of WP smoking session: 

  Less or equal half an hour to 1 hour  

  More than 1 hour to 2 hours  
  More than 3 hours 

 

107 (62.5%) 

49 (28.7%) 
15 (8.8%) 

Frequency of sharing the same mouth piece of WP: 

  All or most of the times  

  Few times  
  Never  

 

78 (45.6%) 

65 (38.0%) 
28 (16.4%) 

Number of closest friends who agree on WP smoking: 

  One to three friends 

  More than three friends 

 

70 (40.9%) 

101 (59.1%) 

Favorite flavor: 

  Whole mixed fruit (Maasel) 

  Tobacco (Agame) 

 

167 (97.7%) 

4 (2.3%) 

Intention and perceived Ability to discon-

tinue WPS 

Almost half of the WP smokers (49.7%) 

reported that they have never tried to discon-

tinue WP smoking; and approximately one 

quarter of smokers (24.0%) had no plans to 

quit at any time; 89smokers (52.0%) reported 

feeling that they can discontinue WPS at any 

time they want, whereas 67 smokers (39.2%) 

considered themselves “hooked” on smoking 

tobacco with water-pipe (table 3). 

Table (3): Current water-pipe smokers intention for quitting and their perceived control over them-
selves regarding water-pipe smoking behavior (n = 171). 

Characteristic Frequency (%) 

Intention for quitting WPS: 

  Yes 

  No  

  Don't know   

 

66 (38.6%) 

41 (24.0%) 

64 (37.4%) 

Previous trial of quitting WPS: 

  Never 

  Several times 

  Once 

 

85 (49.7%) 

44 (25.7%) 

42 (24.6%) 

I consider myself “hooked” on smoking tobacco with water-pipe 67 (39.2%) 

I feel it is difficult to quit water-pipe smoking 64 (37.4%) 

I feel I can quit water-pipe smoking at any time if I want 89 (52.0%) 
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DISCUSSION 

Over three decades, compelling evidence 

regarding the hazards of WPS has accumu-

lated in the literature. Unfortunately, ques-

tions regarding WPS are not generally in-

cluded in routine surveillance of tobacco use; 

resulting in very little population level data 

being available in most countries [12]. 

The sample size (750 students) is con-

sidered large enough to reflect the WP smok-

ing pattern of the university students. It was 

larger than that of several published studies 

among university students [9, 18-20]. 

The study population was equally dis-

tributed in regard to gender and department 

of study. Almost half of the participants were 

female, which is comparable to the general 

university population where equal propor-

tions of male and female exist [21]. Although 

59.9% of students were in the department of 

Humanities and Social Sciences; this is con-

sistent with university enrollment as Humani-

ties and Social Sciences is the largest de-

partment including seven different branches 

of study. 

The prevalence of current WPS among 

study participants was 22.8%, which is com-

parable to results from Eastern Mediterrane-

an region such as in Syria (22.0%) [18], Jor-

dan (25.0%) [22] and Lebanon (25.0%) [3]. 

Findings indicate that this region is one of the 

highest in WPS use creating a serious need 

for active and effective interventions to limit 

the spread of this health hazard. 

Approximately one third of the universi-

ty students (34.3%) reported to having used 

water-pipe tobacco in their life time. This is 

lower than that reported in similar studies 

done in neighboring countries; 42.5% in Iran 

[5], 48.0% in Syria [18], and 56.0% in Jordan 

[6]. This lower rate could be a result of dif-

ferences in the definition of the category of 

ever having used WP. 

The prevalence of cigarette smoking 

found in the study population was 16.1%; 

lower than the prevalence of WPS (22.8%). 

Approximately 60% of current WP smokers 

were not cigarette smokers; indicating that 

the WPS phenomena is becoming more ac-

cepted and widely spread than cigarette 

smoking in the Palestinian culture and fami-

lies.  It appears that those social attitudes are 

becoming laxer especially regarding females 

using WP. This is noted when comparing the 

WPS with cigarette smoking among females 

(11.5% and 3.8% respectively). These find-

ings are consistent with results from neigh-

boring countries such as Jordan [6], Syria 

[18]
 
and Iran [5]

 
and could indicate a change 

in the social attitude and acceptance toward 

WPS for young women.  

The prevalence of WPS and cigarette 

smoking collectively (38.9%) was found to 

be higher than findings of a previous study 

done in 2010 0n university students, which 

had been reported at 34.7%, and both of these 

results were higher than the Palestinian Cen-

tral Bureau of statistics estimates (2009) of 

the proportion  of smokers in the general Pal-

estinian population which was 19.8% (37.0% 

among males and 2.2% among females) 

[21].This emphasizes the fact that tobacco 

consumption trends are increasing among our 

population especially youth. 

The results showed that current cigarette 

smokers are at 3.3 times greater risk of smok-

ing WP than non-cigarette smokers. Among 

Syrian university student‟s cigarette smokers 

were about four times more likely to be WP 

smoker than non-cigarette smokers [18], 

whereas in a US study this was reported to be 

as much as 10.4 times more likely [17].  The-

se findings may indicate that one of these two 

behaviors is a possible “gateway” to the oth-

er; suggesting that it may be appropriate to 

target water-pipe smokers as part of an effort 

to reduce cigarette use in some settings. 

Males were significantly associated with 

smoking WP higher by 2.6 times than fe-

males.  This was consistent with findings in 

similar studies conducted in the Eastern Med-
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iterranean region [5, 6, 18, 22].  However, 

when comparing the difference in prevalence 

of WPS in male and female students it was 

lower than previously shown in a similar 

study on the prevalence of both cigarette and 

WP smoking among university students 

which was done in 2010 [21]; indicating that 

females are smoking more, especially WPS. 

Interestingly, the prevalence of WPS in-

creased with age in the current study.  These 

findings are similar to what has been found in 

other studies [5, 6], suggesting that as stu-

dents grow older, the family pressure to re-

frain from smoking is decreased and they 

become exposed to more reinforcing risk fac-

tors such as peer pressure, indicating possibly 

that WPS is propagated through student cul-

ture. 

Living in a rented house with friends 

was also associated with higher use (by 

4.3times) of WPS as opposed to living alone 

or with family. This is consistent with west-

ern data [23-24]
 
which generally shows in-

creased use of WP among students who live 

away from their parents; which emphasizes 

the important influence of peer pressure on 

increasing the prevalence of WPS in a stu-

dent population.  

The department of study was found to be 

a protective factor for using WP; as students 

from faculty of Health Sciences had lower 

WP use then peers from other departments.  

This may be related to the nature of their 

study where education on the health risks of 

smoking is part of the curricula [21]. 

Noticeably, this study revealed that stu-

dents started WPS at an early age (16.6 years 

for males and 17.6 years for females); and 

this was found to be much earlier than re-

ported in other countries such as Jordan (18.1 

years) [5], Syria (19.6 years) [18]. This indi-

cates again that Palestinian society and fami-

lies are becoming more and more permissive 

in regards to tobacco smoking especially by 

WP which is accepted more than cigarette 

smoking.  This difference may be related to 

the ease in accessibility and availability of 

WP in cafes and restaurants which do not 

have any age restrictions. This theory is rein-

forced in the results of our students which 

show that more than one third of smokers had 

their first use of WP in cafes or restaurants. 

Although most smokers (57.9%) report-

ed starting WPS in the company of friends, a 

substantial proportion (35.1%) report they 

were with their family members or a group of 

friends, which stresses the role of family in 

formulating unwanted social habits like 

WPS.  This is comparable with results of a 

previous Jordanian study [22]. 

Discouragingly the majority of WP 

smokers in this study reported high average 

use of WP (40.9% daily and 45.0% weekly).  

These results reflect those of Tucktuck et al. 

(2018) who found that a high prevalence of 

WPS was reported among university students 

[26]. These findings also were much higher 

than other populations, such as Iranian stu-

dents (4.4% were daily smokers) [5], Syrian 

male students (7.0% were daily smokers) 

[25], and Jordanian students (18.1% daily 

smokers) [22], suggesting that Palestinian 

students are more prone to addiction with 

WPS. This is supported by the finding that 

39.2% of participants define themselves as 

“hooked” to WPS.  These findings indicate 

that immediate action is needed to change 

student behavior and attitude if a decrease in 

WPS use is to be proposed. Another high risk 

health behavior among the WPS was noted in 

that approximately half of smokers share the 

same mouth piece with others all or most of 

the time. This was similar to the findings in 

students in the Jordanian universities [22]. 

Sharing the same mouth piece is an alarming 

sign for public health concerns regarding the 

possibility of cross infections. 

Some limitations of the current study de-

serve to be mentioned. This study has a 

cross-sectional design; so temporal relation-

ships and causality cannot be determined; 

however, the model of study was selected as 
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it is considered the best design for evaluating 

the prevalence of a behavior in a population. 

The study included one university which 

could limit its generalizability. In the future, 

it would be useful to repeat this survey in 

other Palestinian universities to ensure find-

ings are reproducible across the general pop-

ulation.   

CONCLUSIONS 

Findings from this study showed that 

current WPS is significant among university 

students as to be of concern and to be includ-

ed in future efforts toward decreasing and 

eliminating WP use in this population. Cur-

rently WPS prevalence is higher than ciga-

rette smoking, which may reflect the predom-

inance of this type of smoking in the society 

and the fact that cigarette smoking is being 

replaced by water-pipe. The majority of WP 

smokers in this study reported high average 

use, indicating the possibility of addiction 

which was reflected in the results that large 

proportion of them felt that they are 

“hooked” to this behavior. 

These results suggest that it may be val-

uable to address this problem from a policy 

perspective; as when such polices remain 

absent from the public sphere it may be in-

terpreted to signal “acceptance and safety” of 

WP use which may unintentionally promote 

its‟ spread. Additionally, we recommend in-

cluding the anti water-pipe tobacco use mes-

sage in tobacco control activities in universi-

ty settings going forward.  
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