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Prevalence of water pipe smoking and 
associated risk factors among female 
adolescents
Saeed Bashirian, Majid Barati, Manoochehr Karami1, Behrooz Hamzeh2, Elahe Ezati3

Abstract:
BACKGROUND: The prevalence of water pipe smoking is increasing among young people, but 
there are limited data on its use among adolescents in Iran. The aim of this study is to investigate the 
prevalence of WP smoking and associated risk factors among female adolescents in Western Iran. 
MATERIALS AND METHODS: This cross‑sectional study was conducted in schools. It included 1302 
middle school (48.1%) and high school (51.9%) female students (grades 7–12) recruited through 
stage random sampling and conducted in 2019 in the western city of Kermanshah, Iran. The data 
collection tool was a researcher‑made questionnaire. Logistic regression analyses and descriptive 
statistics were executed using SPSS version 22.
RESULTS: The mean (standard deviation) ages of the students and the ages when the participants 
started WP smoking were 15.22 ± 1.85 and 13.64 (1.64), respectively. Nearly 32.2% had a single 
experience of WP smoking during their lifetime and 20.4% were current consumers of WP. Most 
of the subjects smoked WPs at their friends’ home (45.8%) and with their friends (47.4%). The 
significantly important factors that affect WP smoking in these age groups are the father’s and 
mother’s occupation, family size, living with others, father’s education, having a friend who smokes 
WPs, friends’ encouragement to smoke WP, and being in a family that smoke WPs.
CONCLUSIONS: Considering the increasing popularity of WP among adolescent females and its 
increasing prevalence, the results showed that Water pipe smoking with friends played a key role in 
WP smoking among female adolescents. There is a need to design interventional studies to increase 
people’s skills and to design and implement programs to prevent water pipe.
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Introduction

Th e  i n c r e a s i n g  u s a g e  o f  w a t e r 
pipes (WPs) reveals a worrying 

scenario.[1] Approximately 4.9 million 
middle and high school students were 
current tobacco users in 2018.[2] The 
prevalence of WP smoking ranges from 
6% to 34% in adolescents in the Middle 
East and 5%–17% among American 
adolescents.[3,4] In Iran, the prevalence of 
current WP smoking and ever WP smoking 
was 26.3% and 36.4%, respectively.[5]

The lower age of  water pipe smoking and 
the popularity of  water pipe in adolescence, 
especially in females, have become major 
concerns.[7] The results of the latest national 
survey of risk factors of non-communicable 
disease showed that more than half of female 
tobacco users are hookah consumers.[8]

Results of a national survey showed that the 
prevalence of daily WP smoking using WPs 
in Iran was on an average 3.5 times a day (2.8 
in males and 4.5 in females). Furthermore, 
more than 50% of Iranian females smoke 
tobacco and smoke it with WPs.[9]
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In Middle East countries, people have not acquired 
negative attitudes toward WP, and it is much more 
acceptable in the society than other types of tobacco.[9,10]

Although WP smoking is considered a means of 
entertainment by Iranian females, it is also used as a 
way to have fun with friends. Moreover, WP smoking 
is always a pretext to get-together with old friends and 
family members, as well as a method for creation of 
intimate social networks.[11]

It is known that tobacco smoking among females has nearly 
as many risks as that of males, but compared to males, 
they are more susceptible to some types of lung cancers.[12]

Besides, complications such as changes in menstrual 
function, lower bone density, and estrogen deficiency 
disorders are the adverse effects of WP smoking in 
females that require more dedicated attention.[13] The 
results of studies in Middle Eastern societies show that 
it was particularly more acceptable for females to smoke 
WPs compared to cigarettes. The majority perceive WP 
smoking as less addictive than cigarette smoking.[14] In 
another study in San Diego County, it was discovered that 
students believed that WP smoking is less harmful than 
cigarette smoking because there is little or no nicotine, 
there are fewer chemicals, and water filters the smoke.[15]

The presence of charcoal and certain toxins that are 
produced by the WP in higher levels compared with 
cigarettes is also another risk factor, and it is worth 
highlighting that, in a single WP session, the amount of 
smoke inhaled can reach up to 150 times that of a single 
cigarette.[16]

Given the fact that WP smoking is the most common 
form of tobacco use among female students and the 
importance of identifying the factors influencing 
its pattern of use among females, there is a need to 
conduct studies focusing on WP smoking in females. 
The results of such studies can help in the improvement 
of preventive strategies to curb smoking using WPs in 
females. The purpose of this study is to investigate the 
prevalence of WP smoking and its associated risk factors 
among female adolescents in Western Iran.

Materials and Methods

Study design and setting
A total of 1302 participants were recruited for the study. 
They participated through stage random sampling from 
12 schools in three districts of the city of Kermanshah 
from grades 7–12 from each school.

Initially, a list of schools in the three districts of 
Kermanshah was prepared. In total, 12 schools were then 

selected by random sampling (two middle schools and 
two high schools). At the school level, random sampling 
was also selected based on the number of students and 
the proportion of the total sample size.

Study participants and sampling
To estimate the sample size using the following formula, 
considering prevalence equal to 34.4%, and considering 
the acceptable error in the difference between estimating 
the prevalence of WP smoking with the actual prevalence, 
0.3 was considered and by applying a double cluster 
sampling coefficient, the sample size was estimated to 
be 1302 people.
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Data collection tool and technique
The data collection tool was a researcher-made 
questionnaire that was designed by a comprehensive 
review of research, literature, and the results of 
qualitative studies. The questionnaire consisted of the 
following two parts:
a. Demographic factors: Age, grade, father’s and 

mother’s occupation, father’s and mother’s education, 
living conditions, and family size

b. WP smoking-related behaviors: Never having been 
a former or current WP smoker, age when starting 
WP smoking, having fathers and mothers who smoke 
WPs (Yes/No), having brothers and sisters who 
smoke WPs (Yes/No), having friends who smoke 
WPs (Yes/No), and having friends who encourage 
WP smoking (Yes/No).

According to the answers to the above questions, which 
include Yes and No, scoring was done quantitatively 
and if the answer was Yes, one score was given and if 
the answer was No, it was given zero score.

The formal and content validity of the questionnaire 
was assessed using the opinion of 15 health education 
and promotion specialists. The content validity ratio and 
content validity index for each question were extracted 
and the questions were reviewed and corrected by 
considering the values of the Lawshe table.[17] Also, for 
the reliability of the questionnaire, in a preliminary 
study, the questionnaire was given to thirty students 
who had characteristics similar to that of the main 
study samples. Cronbach’s alpha coefficient was then 
calculated.

Ethical considerations
Written informed consent was obtained from 16-year-old 
students and older students. Written informed consent was 
also obtained from parents of students under the age of 
16. The names of the participants were not recorded in the 
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questionnaire and other information was kept confidential 
and was used only in this study. The Ethical Committee 
of Hamadan University of Medical Sciences approved 
this study (reference number: IR.UMSHA.REC.1397.696).

Statistical analysis
Statistical analysis was performed using SPSS software 
(ver. 22 (Chicago, IL, USA). A significance level of 
P < 0.05 was considered. Statistical tests included 
descriptive statistics and logistic regression analyses.

Results

In this study, the students’ ages ranged from 12 to 
18 years with a mean of 15.22 ± 1.85. The first place to 
start WP smoking was reported at a friend's home. More 
details of demographic characteristics of the participants 
are shown in Table 1.

According to WP smoking behaviors, 883 (67.8%) 
were never WP smokers, 419 (32.2%) were former WP 
smokers, and 265 (20.4%) were current WP smokers. The 
mean (standard deviation) age at WP smoking initiation 
was 13.65 ± 1.65 years [Table 2].

The findings of Table 3 show that the level of fathers’ 
education was significantly related to WP smoking in 
such a way that, the likelihood of an increase in WP 
smoking in students whose parents were illiterate/
below the level of diploma/diploma was 1.95, 1.81, and 
1.37 times, respectively, more likely than those whose 
father had an academic education (P = 0.001).

Furthermore, the likelihood of an increase in WP smoking 
in students whose fathers were self-employed (adjusted 
odds rat ios  [AORs]  =3.85 ;  95% [conf idence 
interval] [CI] [2.52–5.87]) and unemployed (AORs = 3.23; 
95% CI [2.3, 4.3]) was 3.85 and 3.23 times, respectively, 
more likely than those whose fathers were employees.

Table 4 shows that having friends who smoke using 
WPs (AORs = 4.96.55; 95% CI [3.86, 6.38]), having 
WP-smoking fathers (AORs = 4.12; 95% CI [3.02, 5.2]), 
having WP-smoking mothers (AORs = 4.49; 95% 
CI [3.23, 6.45]), and having WP-smoking brothers and 
sisters (AORs = 4.81; 95% CI [3.07, 5.21]) were significant 
variables in relation to former and current WP smoking.

Discussion

The present study intended to determine the factors 
linked with the increase in WP smoking among 
female adolescents in Kermanshah. The findings of the 
study showed that 32.2% of females had at least once 
participated in WP smoking during their lifetime and 
20.4% had smoked WPs in the past month.

Estimates of the prevalence of our study were similar to 
those of the study by Momtazi et al. and Maziak et al.[8,18] 

Table 1: Demographic characteristics of the study 
participants (n=1302)
Variables Categories n (%)
Age (year) 12 107 (8.2)

13 179 (13.7)
14 191 (14.7)
15 229 (17.6)
16 219 (16.8)
17 198 (15.2)
18 179 (13.7)

Grade 7th 191 (14.7)
8th 234 (18)
9th 223 (17.1)

10th 209 (16.1)
11th 218 (16.7)
12th 227 (18.4)

Father’s education Illiteracy 65 (5.00)
Under diploma 285 (21.9)

Diploma 649 (49.8)
College 303 (23.3)

Mother’s education Illiteracy 75 (5.8)
Under diploma 485 (37.3)

Diploma 608 (46.7)
College 134 (10.3)

Father’s occupation Unemployed 215 (16.5)
Self‑employed 691 (53.1)

Employee 396 (30.4)
Mother’s occupation Homemaker 1201 (92.2)

Employed 101 (7.8)
Living (with) Both parents 1202 (92.3)

Others 100 (7.7)

Table 2: Factors associated with hookah smoking 
Variables Categories n (%)
WP smoking Never 883 (67.8)

Former 419 (33.2)
Current 265 (20.4)

WP smoking by father Yes 414 (31.8)
No 888 (68.2)

WP smoking by mother Yes 180 (13.8.)
No 1122 (862)

WP smoking by sibling Yes 356 (27.3)
No 946 (72.7)

WP smoking by friends Yes 856 (65.8)
No 445 (34.2)

The first place where WP smoking 
started (former)

Home 122 (29.2)
Friends’ 
home

192 (45.8)

Park 39 (9.4)
Café 61 (14.6)

How to get to know WP for the first 
time (former)

Only self 25 (5.7)
Friend 199 (47.4)
Family 149 (35)
Relatives 46 (10.7)

WP=Water pipe
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For example, Momtazi et al.[18] reported the prevalence 
of WP smoking in Iranian females (34.4%) and Maziak 
et al.[8] reported the prevalence of WP smoking among 
Iranian females to be 23% at the present time.

A study in Iran showed that the prevalence of WP smoking 
was 17.3%.[19] Moreover, in Zahedan, in the southeast of 
Iran, the incidence of WP smoking was reported as 21% 
among high school students.[20] However, the prevalence 
of WP smoking in the present study is higher than that 
of other studies,]19,20] which may be due to differences in 
sample size, easy access to WP, and demographic and 
geographical differences in the target population.

In the present study, the mean age of the initiation of 
WP smoking was 13/64 years old, while a study in 
China[21] also reported tobacco smoking after the age of 
12. The results of the study were similar to that of study 
by Abedini et al. and Barati et al.[22,23] The setting of these 
studies was similar to the setting of the present study in 
schools and among high school students, which may be 
a reason for the similarity of the results of these studies 
with those of the present study.

The findings also showed that the probability of 
increasing WP smoking was in the age group of 14–
15 years. Smith et al study showed that the prevalence 

Table 3: Logistic regression analysis - The relationship between demographic variables and water pipe smoking
Characteristics Never WP 

smoking 
(n=883) (%)

Former WP 
smoking 

(n=419) (%)

AOR (95% CI) P Past-month 
WP smoking 
(n=265), n (%)

AOR (95% CI) P

Age (year)
12‑13 200 (15.3) 86 (6.6) 0.94 (0.069‑1028) 0.7 53 (20) 1.05 (0.73‑1.5) 0.7
14‑15 273 (20.9) 147 (11.2) 1.18 (0.91‑1.5) 0.2 106 (40) 1.5 (1.15‑2.1) 0.04**
16‑18b 410 (31.5) 186 (14.3) 1 ‑ 106 (40) 1 ‑

High school 
grade

7th 137 (10.6) 54 (4.1) 0.69 (0.46‑1.04) 0.08 31 (11.7) 0.74 (0.45‑1.2) 0.24
8th 168 (12.1) 66 (5.1) 0.88 (0.69‑1.28) 0.5 48 (18.1) 0.98 (0.62‑1.5) 0.95
9th 126 (9.7) 97 (7.45) 0.75 (0.51‑1.1) 0.1 68 (25.6) 1.68 (1.09‑2.5) 0.01*
10th 164 (12.6) 45 (3.4) 0.56 (0.31‑0.84) 0.006*** 33 (12.4) 0.71 (0.43‑1.17) 0.945
11th 154 (12.4) 64 (5) 0.55 (0.35‑0.87) 0.004*** 38 (14.3) 0.82 (0.5‑1.31) 0.673
12thb 134 (10.5) 93 (7.1) 1 ‑ 47 (17.8) 1 ‑

Father’s 
education

Illiteracy 39 (2.1) 26 (2.00) 1.95 (3.4 ‑ 1.1) 0.01* 16 (6.4) 1.37 (0.73‑2.50) 0.3
Under diploma 176 (13.6) 109 (8.5 1.81 (1.27‑2.50) 0.001*** 72 (27.1) 1.40 (0.96‑2.1) 0.07
Diploma 442 (34.0) 207 (15.9) 1.37 (1.01‑1.84) 0.04* 119 (45) 0.71 (0.66‑1.33) 0.73
Collegeb 226 (17.4) 77 (6.0) 1 ‑ 58 (21.9) 1 ‑

Mother’s 
education

Illiteracy 55 (4.2) 20 (1.5) 0.78 (0.4‑1.4) 0.4 12 (4.5) 0.60 (0.29‑1.26) 0.1
Under diploma 326 (25) 159 (12.2) 1.03 (0.68‑1.55) 0.83 97 (12.7) 0.79 (0.51‑1.25) 0.32
Diploma 411 (31.5) 197 (15.2) 1.01 (0.68‑1.54) 0.94 124 (46.8) 0.81 (0.52‑1.27) 0.37
Collegeb 91 (7.0) 43 (3.3) 1 ‑ 32 (12.1) 1 ‑

Father’s 
occupation

Unemployed 489 (37.5) 288 (22.12) 3.23 (4.3 ‑ 2.3) 0.001*** 184 (69.5) 2.62 (1.7‑3.6) <0.001***
Self‑employed 114 (8.8) 80 (6.3) 3.85 (2.52‑5.81) 0.001*** 46 (17.4) 1.48 (1.63‑4.21) <0.001***
Employeeb 280 (21.5) 51 (4.00) 1 ‑ 35 (13.1) 1 ‑

Mother’s 
occupation

Homemakerb 819 (33.8) 382 (33.7) 1 ‑ 234 (24.4) 1 ‑
Employed 64 (3.4) 37 (2.7) 1.23 (0.81‑1.81) 0.31 31 (1.9) 1.83 (1.17‑2.86) 0.008**

Family size
2‑4 71 (5.5) 68 (5.3) 2.67 (1.4‑4.6) 0.001** 46 (17.3) 1.88 (1.00‑3.5) 0.06
5‑7 753 (57.9) 328 (25.2) 1.1 (67‑1.64) 0.6 200 (75.5) 0.87 (47‑1.3) 0.4
8‑10b 59 (4.6) 23 (1.8) 1 18 (6.8) 1

Living (with)
Others 58 (4.1) 42 (3.1) 1.58 (1.04‑2.40) 0.03* 30 (1.6) 1.76 (1.12‑2.76) 0.014*
Both parentsb 825 (63.2) 377 (29.6) 1 235 (24.7) 1 ‑

*P<0.05, **P<0.01, ***P<0.001, bReference. CI=Confidence interval, AOR=Adjusted odds ratio, WP=Water pipe
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of hookah smoking, especially water pipe  in adolescents 
under age 18 is high.[15]

The presence of waterpipe in cafes and restaurants and 
access to it for people under the age of 18 years have 
made the cafe an attractive and motivating place and a 
cheap way for young people to spend time This may be 
due to the focus on marketing strategies and the lack of 
waterpipe law in public places.[13,24]

In this study, the results indicate that having a friend who 
smokes WPs increases the probability of WP smoking, 
similar to the results of a study.[13,25,26]

Studies have shown that the rate of smoking was 10 
folds’ higher among students with friends who smoke 
or those with classmates who smoke compared to those 
who did not have such friends or classmates.[25] The 
findings showed that the influence and encouragement 
of peers to smoke WPs increased the probability of 
smoking WPs seven times more among students, which 
is similar to the result of the study by Marzban et al.[27] 
It seems that lack of sufficient people skills, such as the 
ability to say “no” to the suggestion of friends, is one 
of the main reasons for the tendency to smoke WPs. 
Almost 47% of students reported that their behavior 
of smoking WPs started with their friends. Also, 
studies by Alzyoud et al. and Mohammad-Poorasl et al. 
showed that friends had an important impact on WP 
smoking.[28,29]

In this study, having a parent and brother or sister who 
smoke WPs increases the probability of an increase in WP 
smoking among students, which is similar to the results 
of studies.[11,30] One of the reasons for the similarity of the 
results of these studies with those of the present study is 
the cultural acceptance of WP smoking in some societies 
such as Iran. In Iran, WP smoking is known as a normal 
behavior and WP is considered a tool for recreation and 
entertainment.

Most families do not allow Iranian women to Cigarette 
smoke, but When family members usually WP smoking  
for fun, Encourages Iranian women to smoke.

Research showed that the occupations and education 
of parents play a significant role in the increase of WP 
smoking, in such a way that, the probability of WP 
smoking in students whose fathers are unemployed 
and self-employed is more than that in students whose 
fathers are employees, which is similar to the result of a 
study.[31] Studies have also shown that there is a positive 
relationship between higher education and increased 
quality of life.[32]

Students whose mothers are employees were 1.83 times 
more likely to smoke than those whose mothers are 
homemakers, which is similar to the results of a study.[31,33]

The findings showed that father’s level of education has 
a significant relationship with WP smoking to a larger 
extent that females whose fathers have a lower level 

Table 4: Logistic regression analysis - Water pipe smoking and behavioral risk factors
Characteristics Never WP 

smoking 
(n=813), n (%)

Former WP 
smoking 

(n=409), n (%)

AOR (95% CI) P Current WP 
smoking 

(n=265), n (%)

AOR (95% CI) P

WP user friends
Nob 685 (52.4) 172 (13.2) 1.00 ‑ 107 (40.3) 1.00 ‑
Yes 198 (15.2) 247 (19) 4.96 (3.86‑6.38) <0.001*** 158 (59.7) 3.85 (2.19‑5.1) <0.001***

WP user mother
Nob 816 (86.2) 306 (30.8) 1.00 ‑ 181 (18.4) 1.00) ‑
Yes 67 (5.1) 113 (5.6) 4.49 (3.23‑6.25) <0.001*** 84 (7.9) 4.56 (3.26‑6.34) <0.001***

WP user father
Nob 692 (53.1) 196 (15) 1.00 ‑ 121 (4507) 1.00 ‑
Yes 191 (14.7) 223 (17.12) 4.12 (3.2‑5.2) <0.001*** 144 (54.3) 3.38 (2.55‑4.46) <0.001***

WP user brother 
and sister

No 734 (56.4) 212 (16.3) 1.00 ‑ 120 (45.3) 1.00 ‑
Yes 149 (11.5) 207 (15.8) 4.81 (3.71‑6.23) <0.001*** 145 (54.7) 4.73 (3.55‑6.29) <0.001***

Suggest to use 
from friends

Nob 791 (60.7) 227 (17.5) 1.00 ‑ 138 (52) 1.00
Yes 92 (7.06) 192 (14.8) 7.27 (5.41‑9.70) <0.001*** 127 (48) 5.81 (3.84‑6.92) <0.001***

Insist from 
friends

Nob 833 (64) 311 (23.9) 1.0 ‑ 184 (69.5) 1.00 ‑
Yes 50 (3.85) 108 (8.3) 5.75 (4.03‑8.23) <0.001*** 81 (30.5) 5.4 (3.86‑7.78) <0.001***

*P<0.05, **P< 0.01, ***P< 0.001 WP=Water pipe, CI=Confidence interval, AOR=Adjusted odds ratio, b: Reference
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of education are more likely to smoke WPs.[31,34] Being 
unemployed, lack of education, and low income are the 
important factors leading people to smoke tobacco.

In general, the findings showed that if family members 
smoke WP, it will increase the likelihood of smoking 
hookah, which is consistent with the results of other 
studies.[35] Bandura theory of social learning emphasizes 
interpersonal factors in explaining substance abuse. This 
theory holds that adolescents derive their beliefs about 
high-risk behaviors from role models, especially close 
friends and parents.[26,36]

Some women are still embarrassed about smoking WP 
in the presence of others, but their friends and family 
seem to be trying to help women relieve their shame. In 
Baheiraei et al.’s study,[37] male friends were identified 
as a strong factor in WP consumption. It is common 
among today’s youth to meet their friends in traditional 
restaurants and boys order WP for women.

The findings showed that the probability of an increase 
in WP smoking in females who lived with one of their 
parents or someone other than a parent is more than that 
of students who live with their parents, which is similar 
to the results of the study.[33]

The findings show that there is a significant relationship 
between the number of family members and hookah 
smoking. This finding differed from the results of a study 
by Graham et al.[38] Graham et al.’s study showed that 
with each increase in family members, the tendency to 
smoke increases 1.63 times.

Graham et al.[38] examined the factors affecting smoking 
in women aged 16–49 years. Differences in the type of 
tobacco product and the target group could be the reason 
for the differences between the results of this study and 
that of the present study.

We can suppose that a reduction in the number of family 
members has increased the students’ desire to find and 
have friends outside of their homes, but it must not be 
neglected that their friends also have a significant impact 
on WP smoking.

Limitation and recommendation
One of the strengths of the present study was the study 
of the pattern of WP smoking in adolescent females 
and the identification of behavioral and demographic 
determinants related to it in the target population; 
also, due to the change in the pattern of smoking from 
homosexual to bisexual and the high prevalence of 
smoking in females, no study was found in Iran that only 
targeted adolescent females (12–18 years old) regarding 
WP smoking and in most studies, more attention has 

been paid to target groups such as adolescent boys 
and students. Therefore, this study was conducted for 
the first time among adolescent females regarding WP 
smoking in Kermanshah. One of the limitations of the 
present study was that this study was performed among 
school-going adolescents. It is obvious that conducting a 
study among females who have dropped out of school 
can be a more accurate estimate of the behavior of WP 
smoking among Iranian adolescents, therefore attention 
to the above points is suggested in future studies.

Conclusions

The prevalence rate of WP smoking is notable among 
female students in Kermanshah. Our results showed 
that friends’ behavior of WP smoking played a key role 
in WP smoking among female adolescents. There is a 
need to design interventional studies to increase people’s 
skills and teach the art of saying “no” and standing 
one’s ground when facing peers who encourage others 
to smoke and furthermore, increase students’, friends’, 
and parents’ knowledge about the harms of WP smoking.
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