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Introduction

Hookah smoking is an emerging threat for public 
health across the world. Hookah smoking began initially 
in India and Pakistan in the 17th century and has been 
consumed for centuries in the Middle East and North 
Africa. However, in the past two decades, it has spread 
to other parts of the world such as Europe and North 
America and its usage is also dramatically increasing 
among adolescents and young adults of aforementioned 
countries(Warren et al., 2009).Maziak survey conducted 
on adolescent of Middle East countries revealed hookah 
smoking prevalence as 6-36 % that are overtaking 
smoking. In addition, hookah smoking was 5 to 17 percent 
among American adolescents(Maziak, 2011). Nowadays, 
it is estimated that 100 million people smoke hookah daily 
(Gatrad et al., 2007).

Studies carried out in Iran also indicate that hookah 
smoking is on the rise. A survey implemented in 
Hormozgan province (South of Iran revealed the overall 
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prevalence of hookah consumption to 36.5 percent, 28.4 
and 45.16 % in men and women, respectively. Age, gender, 
smoking, having a person with hookah smoking in the 
family and education were important factors affecting the 
hookah smoking (Ghanbarnejad et al., 2012).

Given the various investigations, adolescents and 
young adults are more likely inclined in hookah smoking 
due to reasons such as pleasant smell with a variety of 
flavors available in the markets, greater social acceptance, 
less social stigma than cigarette, easy accessibility, 
misconceptions ofhealth risks of hookah (because smoke 
refines by passing through water). Therefore, the harmful 
effects of hookah smoking were not mainly recognized by 
users or usually were considered less (Maziak, 2008; Akl 
et al., 2010; Cobb et al., 2010; Maziak, 2010; Raad et al., 
2011). A survey conducted in Syria presented that people 
considered use of hookah as a pleasant experience for 
spending leisure time without any adverse health effects 
(Hammal et al., 2008).

Despite the alarming increase in the prevalence of 
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hookah, laws and policies in the field of control are 
incomplete; while, deceptive advertising of aromatic 
tobacco manufacturers even encourage hookah smoking 
such that their products are safer than cigarettes. These 
manufacturers deceive and encourage by writing words 
such as sanitary and herbal products, or free of tar 
and nicotine in the labels of their products (Wilson et 
al., 2009; Nakkash and Khalil, 2010; Noonan, 2010; 
Vansickel et al., 2011; Maziak, 2012). While reality is 
something else, because hookah consumers are more 
exposed to nicotine, carbon monoxide, toxins and heavy 
metals than cigarette smokers. According to World Health 
Organization (WHO) report, each hookah session lasts 
80-20 minutes that is equivalent to 100 or more cigarettes 
(WorldHealthOrganization, 2013).Majority of hookah 
smokers believed that hookah is not addictive and has 
no harmful effects on health; also, its harmful effects are 
less than cigarettes (Smith-Simone et al., 2008; Roskin 
and Aveyard, 2009; Griffiths et al., 2011). Polycyclic 
aromatic hydrocarbons (PAH) are toxic substances in the 
hookah that cause cancers including lung, bladder and 
oral cavity. Volatile aldehydes cause destruction of the 
lung parenchyma and also increase of the lung cancer 
and respiratory diseases. Since coal is used for heating 
and producing smoke in the preparation of hookah, many 
dangerous toxins in hookah such as carbon monoxide 
(CO) are more produced and inhaled than cigarettes that 
causes likely cardiovascular diseases (Sepetdjian et al., 
2008; Maziak et al., 2009). A study indicated that inhaled 
CO in a hookah consumption was 23.9 units per million; 
while, this rate was 2.7 in cigarettes smokers. In addition, 
the level of carboxyhemoglobin (COHb) in hookah 
smokers was 3.9% and 1.3% in cigarettes smokers (three 
times higher). The average volume of smoke inhaled by 
hookah and cigarette was accordingly 48.6 liters and 1 
liters (Eissenberg and Shihadeh, 2009). Heavy metals 
such as lead, arsenic, and chromium are other important 
toxic substances that more inhaled in hookah consumption 
than cigarette smoking (Katurji et al., 2010), (Monn et al., 
2007; Schubert et al., 2011).

Hookah has more severe effects on health than 
cigarette. Hookah increases systolic and diastolic blood 
pressure as well as heart rate; also, it destroys the 
performance of baroreceptor reflex (Maziak et al., 2007; 
Martinasek et al., 2011). Acute poisonings caused by 
carbon monoxide in hookah smoking are more reported 
compared to the cigarette smoking (Wilson et al., 2009).
Given the WHO report, common use of hookah smoking 
causes infectious disease transmission such as lung 
tuberculosis (TB) (World Health Organization, 2013).
Despite the widespread prevalence of hookah use in our 
society, there are few studies examining beliefs, norms 
and patterns of hookah smoking (Baheiraei et al., 2012; 
Dehdari et al., 2012; Ghanbarnejad et al., 2012).

Identify the beliefs, norms and factors of tobacco 
smoking is the first step in its pathology and planning to 
deal with this harmful habit. The present study was aimed 
to test the patterns, beliefs, norms, and perceived harms 
of hookah smoking among consumers (ever smoked and 
past month) in northern Iran. 

Materials and Methods

Study design and Procedure
A cross-sectional study was conducted on 395 hookah 

smokers who lived in Golestan province (North of 
Iran) and smoked at least once a hookah during the last 
month. This survey was carried out between September 
and December2015 year. The subjects were included 
in the survey from different cities in Golestan province 
including Gorgan 182 (46.1%), Aq-qala 138 (34.9%), and 
Maraveh-Tappeh 75 (19%) using in convenience samples. 
We included 4, 1, and 3 cafes in Gorgan, Aq-qala, and  
Maraveh-Tappeh, respectively.

The present study protocol was confirmed by the 
Golestan University of Medical Sciences at Research 
ReviewBoard (no 940610144) and also at Ethics 
Committee Board (noIR.Goums.REC.1394.163). After 
obtaining permission from the owners of traditional cafe, 
researchers conducted interviews with hookah smokers 
and filled out questionnaires in front of researchers. 
Prior to the study, consent form was obtained from the 
participants.

Study instrument 
To collect data, Heinz hookah smoking questionnaire 

(Heinz et al., 2013) was employed. In addition, other 
demographic characteristics were explored by a checklist. 
Heinz hookah smoking questionnaire is consisted of 
itemssuch as follow:number of hookah smoking in past 
month, patterns of hookah smoking (such as smoking at 
home or smoking in the traditionalcafe),age of the first 
use, intend to use in the future, confidence in ability to 
quit it in the future, perceived dependence on a hookah, 
attitude toward hookah smoking ban, and perceived harms 
of hookah smoking compared to the cigarette smoking. 

Questions of hookah smoking pattern include 8 items 
in the form of 4- point Likert scale (never=0, rarely=1, 
sometimes=2, and always= 3). The reliability assessed by 
internal consistency with Cronbach’s alpha was acceptable 
(α = 0.705).  Perceived harm of hookah includes 10 items 
(the correct answers= 1 and the false and I don’t know= 
0). Perceived harm of hookah indicated acceptable 
psychometric properties with Chronbach’s alpha = 
0.835. Attitude toward hookah smoking ban comprises 3 
items to which samples respond using a 4- point Likert 
scale (completely disagree=1, disagree=2, agree=3, and 
completely agree= 4).This measure has shown acceptable 
psychometric properties with Chronbach’s alpha = 0.552. 
Other items of the questionnaire  were reported by the 
frequency.

Participants 
People who smoked hookah at least once in the past 

month were included in the study.

Data analysis 
Descriptive statistics (frequency, mean and standard 

deviation) were assessed for demographic characteristics. 
To calculate normality of data, Shapiro-Wilk test was 
used. Ordinal regression was run to measure the hookah 
smoking during the life, hookah smoking in the past 
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stages of change of hookah smoking, 203 (52.4%) samples 
were in the pre-contemplation stage and did not prone to 
quit hookah (Table 1). Also, 47.6% of participants were 
simultaneously smoked cigarettes and hookah. Moreover, 
44.1 % believed that hookah smoking cannot reduce the 
risks of cigarette smoking (Table 1). Findings revealed 
that 57 % of five close friends smoked hookah in their 
lifetime, 39.2 % also smoked at least once a hookah in past 
month, and 41.5 % approved hookah, as well.Given the 
results, most of participants smoked hookah in traditional 
cafesand with their friends (Table 2).

A remarkable number of people had a negative 
attitude towards the prohibition of smoking hookah in 
traditional cafes (Table 3). Results of perceived harms 
of hookah smoking reported in table 4 compared with 
cigarettes smokingrisks. At present, 188 (47.6%) of the 
subjects smoked cigarette. Mann-Whitney test showed 
that the frequency of hookah smoking among smokers 
was significantly higher than non-smokers during the 
lifetime (p = 0.002).But in the recent months, the number 

month, and the current smoking patterns. To achieve the 
ordinal regression model, variables such as age of first 
use of the hookah, smokers or non-smokers, perceived 
harms of smoking, person belief about addiction to 
hookah,gender, hookah smoking patterns, attitudes 
towards hookah smoking ban, perceived harms about 
hookah smoking, the number of close friends smoked 
hookah in past month, and the number of friends who 
confirmed hookah smoking were entered as covariates. 
Significant level was considered significant as <0.05. 

Results

General Findings
The mean age of subjects was 25.93±6.54 years. In 

general, 357 (90.4%) subjects were male smokers. Most of 
subjects smoked hookah in café (62.2%) and with friends 
(75.6%). In overall, 281 (71.1 %) of participants did not 
consider themselves as an addicted to hookah, and 160 
(40.5%) had great confidence to quit hookah. According to 

N (%)
Start age of smoking 14 years and > 15-16years 17-18years 19-20years 21-22years 23 years 

and <
71 (18) 90 (22.8) 91 (23) 80 (20.3) 34 (8.6) 29 (7.3)

Hookah smoking in past month 0 time 1-2 times 3-5 times 6-9 times 10-15 times 16-20 times
59 (14.9) 51(12.9) 45 (11.4) 29 (7.3) 54 (13.7) 157 (39.7)

Continuation of hookah smok-
ing pattern

< 6 months 6months to 1 
year

1-2 years 2-3 years 3-4 years > 4 years

45 (11.4) 35 (8.9) 46 (11.6) 66 (16.7) 27 (6.8) 175 (44.3)
Hookah smoking during the 
lifetime

1 time 2-5 times 6-26 times 26-50 times >50 times

17 (4.3) 41 (10.4) 49 (12.4) 35 (8.9) 253 (64.1)
The current hookah smoking 
pattern 

At least once a 
year, but no each 

month

At least once a 
month

At least 
once a 
week

At least 
once a day

63 (15.9) 88 (22.3) 94 (23.8) 150 (38)
Hookah smoking in the next five 
years

Will be decreased Will not be 
changed

Will be 
increased

192 (48.6) 161 (40.8) 42 (10.6)
Self- confidence to leave hookah Never Somewhat Very much

100 (25.3) 135 (34.2) 160 (40.5)
Stage of change of hookah 
smoking

Pre-
contemplation 

Contemplation preparation

203 (52.4) 143 (36.2) 49 (12.4)
Belief to be addicted Yes No 

114 (28.9) 281 (71.1)
The current cigarette smoking Yes No

118 (47.6) 281 (52.4)
Cigarette smoking in the next 
year

Definitely I will 
not smoke

Probably I will 
not smoke

Probably I 
will smoke

Definitely I 
will smoke

148 (37.5) 93 (23.5) 93 (23.5) 61 (15.4)
Reduction of cigarette smoking 
risks following use of hookah

It will not 
reduces

It will slightly 
reduces

It will 
moderately  

reduces

It will 
greatly 
reduces

174 (44.1) 86 (21.7) 87 (22) 48 (12.2)

Table 1. Frequency of Some Hookah Smoking Variables in Participants
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of hookah smoking was remarkably different among 
smokerscompared to non-smokers (p = 0.101). In terms 
of the history of hookah, cigarette smokers consumed 
hookah for a longer period compared to non-smokers 
(p= 0.03). Also, smokers had started the use of hookah at 
younger ages compared tothose who had not (p <0.001).

Life time hookah smoking results
As presented in Table 5, health risks reduction  of 

switching from cigarette to hookah (OR =2.12, 95 
% CI 1.24-3.61)  ,male gender (OR =2.15, 95 % CI 

(1.09-4.26) , social context of hookah smoking  with 
fiends in café (OR =1.08, 95 % CI 1.01-1.14), having 
negative attitude towards ban on cigarette and hookah 
smoking (OR =1.15, 95 % CI (1.05- 1.26), and number 
of close friends who smoked hookah (OR =1.49, 95 % 
CI 1.27-1.77) had significantly higher odds of life time 
hookah smoking.In the other side, people who considered 
less harms of hookah than cigarette had 2.12 times more 
chances of smoking hookah compared with those did 
not consider. Additionally people who knew that risks 
of hookah smoking were slightly less than cigarette 

Never Seldom Sometimes Always
Number percent Number percent Number percent Number percent

Alone 148 37.5 105 26.6 107 27.1 35 8.9
With friends 29 7.3 67 17.0 121 30.6 178 45.1
With romantic partner 196 49.6 85 21.5 73 18.5 41 10.4
With family 229 58.0 77 19.5 67 17.0 22 5.6
In a cafe 52 13.2 97 24.6 119 30.1 127 32.1
At home 170 43.0 93 23.5 93 23.5 39 9.9
Friend's home 76 19.2 118 29.9 168 42.5 33 8.4

Table 2. Frequency of Hookah Use Contexts

Completely disagree Somewhat disagree Somewhat agree Completely agree
Number percent Number percent Number percent Number percent

Ban on hookah smoking for 
people under 18 years

83 21 63 15.9 63 15.2 186 47.1

Ban on hookah smoking in 
cafes

189 47.8 65 16.5 67 17 74 18.7

Ban on cigarette smoking 
in cafes

121 30.6 55 13.9 65 16.5 154 39

Table 3. Frequency of Attitude Towards Hookah Smoking

Less Equal More I don’t know
Number percent Number percent Number percent Number percent

Likelihood to cause addiction of 
hookah than cigarette 

119 30.1 87 22.0 118 29.9 71 18.0

Carcinogenic effects of hookah 
than cigarettes

39 9.9 57 14.4 196 49.6 103 26.1

More harmful effects of hookah 
than cigarettes

57 14.4 66 16.7 190 48.1 82 20.8

Long term harmful effects of 
hookah than cigarette 

58 14.7 64 16.2 181 45.8 92 23.3

More social acceptance of hookah 
than cigarette

43 10.9 65 16.5 221 55.9 66 16.7

A higher dose of nicotine in 
hookah than smoking

60 15.2 44 11.1 189 47.8 102 25.8

More tars in hookah than cigarette 34 8.6 36 9.1 157 39.7 168 42.5
Too much exposure to carcinogens 
in hookah smokers than cigarette 
smokers

41 10.4 53 13.4 189 47.8 112 28.4

More harmful effects of exposure 
to hookah smoke  than cigarette

73 18.5 67 17.0 149 37.7 106 26.8

More harmful effects of hookah 
for fetus during pregnancy than 
cigarette  

25 6.3 45 11.4 198 50.1 126 31.9

Table 4. Smoking Hookah Versus Cigarette
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smokingwere 2.8 times more likely inclined in smoking 
hookah compared with those considered the same harm 
for hookah and cigarette smoking. According to chance 
of hookah smoking, men were 2.15 times more tended to 
smoke hookah in their lifetime compared with women.

Past month smoking results
Cigarettesmoking (OR =0.65, 95 % CI 0.42-0.98), 

low perceived addictiveness of hookah than cigarettes 
(OR =2.33, 95 % CI 1.45-3.73 Social context of hookah 
smoking  with fiends in café (OR =1.14, 95 % CI 1.08-1.2), 
and number of close friends who smoked hookah (OR 
=1.38, 95 % CI 1.18-1.61) were effective variablesaffected 
the past month use of hookah (Table 6).The perceived risks 
(p=0.059) and negative attitude towards ban on smoking 
as well as hookah in traditional cafes (p=0.072) had 
significant effects on the recent use of hookah; however, 
these effects were not statistically remarkable (Table 6).

Discussion 

At present, 55 % of hookah smokers believed that 
harms of hookah were less thancigarette that is in line with 
those of previous studies (Smith et al., 2007; Eissenberg 
et al., 2008; Primack et al., 2008).The current survey 
showed that the hookah was more sociallyacceptable 
than cigarette such that more than half of people assessed 
social acceptance of hookah more than cigarette which 
is in relevance with other investigations. Besides, most 
of participants were opposed to hookah smoking ban 

in traditional cafes that its reasons must be searched 
inpatterns of hookah consumption by smokers.Findings 
were also reported that hookah was mostly smoked by 
friends and in traditional cafes, and approved by their 
close friends. Given the Theory of Planned Behavior 
(TPB), social support provided by friends and hookah 
enjoyable consumption may leads likely in continuing 
hookah smoking (Glanz et al., 2008).

Majority of participants (71.1%) did not consider 
themselves as addicted to hookah, and nearly half of 
people (48.6 %) hypothesized that their hookah use 
will be decreased during the next five years. Moreover, 
three-quarters of participants were confident that they 
can quithookah if they want that is similar to Heinz et al. 
results (Heinz et al., 2013).

Most of subjects were not intended to quit hookah 
because they did not consider themselves addicted to 
hookah, and believed even in their ability to quit it that 
is in accordance with Smith-Simone et al., (2008) and 
Ward et al., (2007), Works. Since the amount of nicotine 
in hookah is at least equal or more than cigarette, and 
also due to addictiveness of nicotine, people knowledge 
must be increased in these filed and necessary policies and 
actions must be done to prevent nicotine addiction. This 
result is even more important when half of people smoked 
hookah with cigarette, simultaneously;on the other hand, 
the vast majority of them were in the primary stages of 
hookah cessation and were not adequately ready to quit. 

Two-thirds of consumers started hookah smoking 
before age 19 years.Importantly,whatever the start age of 

EXP(β) Confidence 
interval

Significant 
level

Health risks reduction  of switching from cigarette to hookah  Not decreases 2.12 (1.24-3.61) 0.006
Decreases slightly 2.8 (1.51-5.51) 0.001

reduces significantly 1
Gender Male 2.15 (1.09-4.26) 0.026

Female 1
Social context of hookah smoking 1.08 (1.01-1.14) 0.013
Negative attitude towards ban on cigarette and hookah 
smoking

1.15 (1.05- 1.26) 0.001

Number of close friends who smoked hookah 1.49 (1.27-1.77) <0.001

Table 5. Results of Ordinal Regression for Hookah Smoking in Lifetime

EXP(β) Confidence 
interval 

Significant 
level

Low perceived harms Not decreases 0.85 (0.54-1.35) 0.508
Slightly Decrease 1.87 (1.07-3.24) 0.026

Significantly decreases 1.00
Cigarette smoking Yes 0.65 (0.42- 0.98) 0.044

No (base group) 1.00
low perceived addictiveness of hookah than cigarettes Yes 2.33 (1.45-3.73) <0.001

No (base group) 1.00
Social context of hookah smoking 1.14 (1.08-1.2) <0.001
Number of close friends who smoked hookah 1.38 (1.18-1.61) <0.001

Table 6. Results of Ordinal Regression for Hookah Smoking in Past Month
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hookah is lower nicotine dependency caused by hookah 
increases, and consequently is harder to quit. Furthermore, 
nicotine has serious effects on brain at the earlier ages 
(Caponnetto and Polosa, 2008). Although the prevalence 
of tobacco use is decreased in some developed countries 
such as Sweden and the United States, but according to 
the “hardening hypothesis”, addicts failed to quit due to 
severe dependence to nicotine (Hughes and Brandon, 
2003; Warner and Burns, 2003). That may occurs among 
hookah smokers exposing usually more nicotine compared 
with cigarette smokers. Therefore, public must necessarily 
be provided by information in terms of hookah and its 
severe addiction. 

According to present results, number of hookah 
smoking in lifetimewas significantly higher for smokers 
than non-smokers.A survey conducted in Turkey revealed 
that hookah smoking among students who smoked 
cigarette was 9 times higher than non-smokers students 
who smoked hookah (Poyrazoğlu et al., 2010). Also, in 
Syria, smoker students smoked hookah 10 times higher 
than non-smokers students (Almerie et al., 2008). A study 
implemented in Tabriz city (Iran) among students, hookah 
smoked 5.96 times higher in smokers than non-smokers 
(Mohammad Poorasl et al., 2014). In general, it can be 
said that cigarette is a gateway to smoke hookah and vice 
versa, because both of them contain nicotine and create 
dependence to nicotine (Weglicki et al., 2008).  

Ordinal regression model proposed that hookah 
smoking was 2.15 times higher among men than women 
across the whole life that is not in line with other works. 
It can be justified that the current protocol carried out 
among different age groups, also convenient sampling 
method was used, and then fewer hookah smoker women 
were included in the study. In most studies, age groups of 
teens, young adults and students were investigated; women 
and girls have naturally greater freedom and also are more 
related to society in these ages. However, Ghanbarnejad 
et al., (2012), study conducted in Hormozgan province in 
Iran among adults reported that the prevalence of hookah 
smoking was significantly higher among women than men.
Similar to the present study, Mohammadpoorasl et al., 
(2014) survey showed that male students smoked hookah 
2.05 times higher than female students. 

Patterns of smoking that were usually associated 
with friends and in traditional cafesincreased chance 
of hookah smoking that is well-documented in other 
studies. Dar-Odeh et al., (2010) survey stated that 87 % 
of Jordanian students smoked hookah with their friends. 
Labib et al., (2007) study in Egypt cited that 56.6 % of 
subjects encouraged by their friends to smoke hookah and 
cigarette. Numerous studies indicated the important effect 
of friends for starting hookah, and most of consumers 
smoked for the first time with their friends in cafes 
(Alzyoud et al., 2013; Mohammad Poorasl et al., 2014). 
However, the role of family and smoking with family is 
pointed out in some studies, especially in Arabic countries 
(Amin et al., 2010; Alzohairy, 2012; Amin et al., 2012). 
In a review article conducted by Akl et al., (2013) in 58 
studies concluded that hookah use considered cultural 
identity among families in Arabic countries which even 
observed among Arabs in the West countries. Their survey 

also presented the main reasons for hookah as follow 
socialization, relaxation, enjoyment and recreation. Peer 
pressure, fashion and curiosity were other reasons among 
students, as well. 

According to “hookah smoking in past month”, this 
variable was associated with other effective variables 
included reduce the risks of smoking;not consider 
themselves addicted to hookah, hookah consumption 
patterns, and number of close friends who smoked 
hookah in their lifetime. This means that those believed 
in reducing of cigarette smoking harms when using 
hookahhad 1.87 times more chance to smoke hookah in 
past month.Subjects who smoked relative to those who did 
not, were 0.65 times more inclined to smoke hookah that 
is in relevance with other results. This inconsistency can 
be result of the fact that participants may supplied their 
nicotine through cigarette smoking and they use hookah, 
rarely. Because both of them consider generally as the 
source of nicotine in nicotine-dependent individuals and 
can also act as alternatives for each other.

People who not considered themselves addicted to 
hookah 2.33 times more smoked than others. In our study, 
71.1 % of subjects did not consider themselves addicted 
to hookah compared to 91 % and 67.8 % in Poyrazoglu 
et al., (2010) and Amin et al., (2012) studies, accordingly. 
In a study done in Saudi Arabia students, 65.9 % believed 
that hookah is not addictive (Amin et al., 2010). A common 
belief among most people is that hookah smokers often 
do not consider themselves addicted and also believe that 
they can quitat any time (Ward et al., 2007; Smith-Simone 
et al., 2008). In addition, a review study showed that most 
hookah smokers less estimated the addiction of hookah 
smoking than cigarette smoking and they also thought that 
can quit whenever they want (Akl et al., 2013).

At present, people that their more close friends 
smoked hookah 1.49 times more prone to smoke hookah 
in theirlifetime. Alzyoud et al., (2013) survey conducted 
on Jordanian students stated that by increasing 1 out of 
5 intimate friends, the chances of hookah smoking was 
increased 1.4 timesin past month, and probability of 
smoking was increased 1.1 times by receiving a suggestion 
from a friend. As aforementioned, in most countries 
especially in Arabic countries, hookahs smoking with 
friends and in group forms are common.

The fact that the present study conducted using 
convenient sampling method, cross-sectional and low 
sample of women smokers may limit the generalizability 
of the results beyond this survey.

In conclusion, the results of the current study indicated 
that hookah smoking with friends in traditional cafes, low 
perceived addictiveness of hookah, low perceived harm, 
being male genderand, negative attitude towards ban on 
cigarette and hookah smokingwere the facilitators of ever 
and past 30- day hookah smoking.Thses variables must be 
considered for preventing and control of hookah smoking. 
In addition, education about severe addiction of hookah 
and health deteriorating appeared to be useful.
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