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and the time of smoking is 40‑50 minutes.[4] Most users 
and even physicians believe that water filters the toxic 
components considerably and is less harmful than cigarette 
smoking.[5‑7] Previous studies on main stream smoke of WP 
showed that the nicotine content of WP tobacco is more 
than cigarettes (2% to 4%, in comparison with 1% to 3% for 
cigarettes)[8] and carbon mono oxide (CO) in WP is produced 
three times more than cigarette.[9] The amount of tar in smoke 
of WP is less than cigarette smoke,[10] but pyronsynthesized 
and polycyclic aromatic hydrocarbons are present in the 
“tar” despite the low temperatures characteristic of the 
tobacco in the WP.[11] Several studies reported the effect of 
WP smoke on pulmonary function tests,[8,12,13] small air way 
function[14] and tonicity of bronchial trees.[15]

Therefore, in the present study the prevalence of WP 
smoking in the city of Mashhad and the effect of quantity 
and duration of smoking on pulmonary functional 
tests (PFTs) and the respiratory symptoms were examined.

INTRODUCTION

Chronic obstructive pulmonary disease  (COPD) is the 
fourth leading cause of death in the world.[1] The most 
important risk factor for COPD is tobacco smoking.[2]

Tobacco smoking using water pipe (WP) (narghile, hubble 
bubble or hookah) is a traditional way of smoking that is 
prevalent in Middle east and other parts of Asia.[3] Usually 
smokers use 10‑20  g of tobacco during smoking of WP 
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MATERIALS AND METHODS

Study area and population
Six hundred seventy‑three (673) subjects (372 males aged 
43.29 ± 13.23 and 301 females aged 41.84 ± 12.35) were 
interviewed from 10 randomly selected areas in the city of 
Mashhad using the cluster sampling method. The data of 
interviewed subjects regarding the prevalence of smoking 
of the WP were collected. The city of Mashhad is a holy 
city located in the north east of Iran with a population of 
two‑million people, many of whom are immigrants from 
other parts of the country. Respiratory symptoms and PFT 
values of WP smokers  (58 subjects including 24  males 
and 34  females aged 40.94  ±  11.97) were compared 
with 50 non‑smokers  (22  males and 28  females, aged 
39.68 ± 12.73, control group) which were matched regarding 
age, job, race/ethnicity, place of living/working. The study 
was performed during the period of August‑December 2008.

Protocol
A Farsi questionnaire was used to assess the prevalence 
of WP smoking among population of the city of Mashhad 
and the respiratory symptoms. The questionnaire had two 
different parts:
•	 Part (a) questions on WP smoking, number of WP/week), 

duration of smoking and total amount of smoking 
(amount X duration)

•	 Part (b) respiratory symptoms (wheezing, breathlessness, 
cough and sputum). In addition, a non‑smoker (control) 
group from the same area of the city was also 
interviewed regarding the respiratory symptoms.

Questionnaire on respiratory symptoms was designed in 
accordance with several previous questionnaires of similar 
studies by expert groups [Table 1].[16‑19]

Pulmonary function tests of smokers and control 
groups were measured using a spirometer with a 

pneumotachograph sensor (Model ST90, Fukuda, Sangyo 
Co., Ltd, Japan). Prior to pulmonary function testing, the 
required maneuver was demonstrated by the operator, and 
subjects were encouraged and supervised throughout test 
performance. Pulmonary function testing was performed 
using the acceptability standards outlined by the American 
Thoracic Society  (ATS) with subjects in a standing 
position and wearing nose clips.[20] All tests were carried 
out between 9:00 and 16:00 hours. Pulmonary function 
tests were performed three times in each subject with 
an acceptable technique. The highest level for forced 
vital capacity  (FVC), forced expiratory volume in one 
second  (FEV1), peak expiratory flow  (PEF), maximal 
mid expiratory flow  (MMEF) and maximal expiratory 
flow at 75%, 50%, and 25% of the FVC  (MEF75, MEF50, 
and MEF25, respectively) were taken independently from 
the three curves. The study was approved by the ethical 
committee of Mashhad University of Medical Sciences.

Statistical analysis
The data of PFT values and age were expressed as 
mean ± SD and data of smoking and respiratory symptoms 
as percentage of each group having the corresponding 
symptom. Differences in the prevalence of symptoms 
between smokers and control groups were tested by the 
Chi‑square test. PFT values between smokers and control 
groups were compared using the unpaired t  test. The 
correlation between PFT values and respiratory symptoms 
with duration and quantity of smoking was assessed 
using least‑square regression. A two‑sided P value of 0.05 
was the criterion for statistical significance. All analyses 
were performed with SPSS Software (version 11.5, SPSS 
In., USA).

RESULTS

Prevalence of water pipe smoking
The prevalence of WP smoking among studied subjects 
was 8.6% (58 out of 673 subjects) including 6.5% of males 
(24 out of 372 subjects) and 11.3% of females (34 out of 
301 subjects).

The prevalence of WP smoking was higher in the 
low socioeconomic areas of the city  (Kalat Road, 
South Motahari street and Eshrat Abad) than the high 
socioeconomic areas (Ahmad Abad, Pirozi and Vakil Abad 
Blvd) [Table 2].

The prevalence of WP smoking was higher in younger 
individuals (20‑40 years old) and lower among 50‑60 years 
old population. The WP smoking was lower among women 
of 50‑60 and 20‑30 years aged and was higher in other age 
groups [Table 3].

Respiratory symptoms
The most and least prevalent respiratory symptoms 
among WP smokers were chest tightness  (37%) and 
sputum production  (13%), respectively. The most and 
least prevalent respiratory symptoms among non‑smokers 

Table 1: The respiratory symptoms severity score
Symptom Frequency Score
Wheezing None 0

During mild exercise (walking) 1
During heavy exercise 2
At rest 3

Tightness None 0
During mild exercise (walking) 1
During heavy exercise 2
At rest 3

Cough None 0
During mild exercise (walking) 1
During heavy exercise 2
At rest 3

Sputum None 0
Small volumes of non purulent sputum 1
Large volumes of non purulent sputum 2
Purulent sputum 3

Total score 12

Cough and sputum production were assessed as presented on most 
days for at least 3 months in each of two consecutive years. Dyspnea 
and wheeze was as assessed as presented during an exertion. Symptom 
severity was developed and analyzed for each symptom
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were also chest tightness  (6.6%) and cough  (13%), 
respectively. The prevalence of all respiratory symptoms 
among WP smokers  (except for the chronic sputum 
production),  (P  <  0.05 to P  <  0.001), was higher as 
compared to the control group  [Figure 1a]. In addition, 
the severity of respiratory symptoms among WP 
smokers (except for chronic sputum production), (P < 0.05 
to P < 0.001), was also higher as compared to the control 
group [Figure 1b].

Pulmonary function tests
All values of PFT in WP smokers were significantly lower 
than those of non‑smokers (P < 0.05 to P < 0.001) [Figure 2].

Correlation between smoking duration  (year) and 
amount  (pack/year) with pulmonary function tests and 
respiratory symptoms of smokers
There was no significant correlation between respiratory 
symptoms and duration or total amount of smoking in WP 
smokers [Table 4]. However, there was significant negative 
correlation between PFT values and duration as well as 
total amount of WP smoking except for MEF25 (P < 0.05 to 
P < 0.001). This was also true for the amount of smoking 
with only PEF and MEF75 (P < 0.05 for both cases) [Table 5].

DISCUSION

In the present study, the prevalence of WP smoking 
in the city of Mashhad  (north east Iran) was studied. 
The respiratory symptoms and PFT values of WP 
smokers were also compared with non‑smoker subjects. 
The results showed that 8.6% of the population of 
the Mashhad city was WP smoker. The prevalence of 
smoking was lower in male (6.5%) than female (11.3%) 
subjects. The prevalence of WP smoking was higher 
in low socioeconomical regions  (Kalat Road, South 
Motahari street and Eshrat Abad) compared to the high 
socioeconomical areas  (Ahmad Abad, Pirozi and Vakil 
Abad Blvd). The prevalence of WP smoking was higher 
in younger aged groups (20‑40 years old) and was lowest 
in the 50‑60 years old population. The WP smoking was 
lower among women in studied subjects with 50‑60 
and 20‑30 years old but was higher in other age groups.

Previous studies showed that the prevalence of WP 
in 13‑15 years aged population of 5 different Arabic 
countries was 10%.[21] It was also shown that 25.5% of 

Table 2: Total studied subjects and prevalence of water 
pipe smoking among different areas of Mashhad city
Region Male Female Total

Studied WP (%) Studied WP (%) Studied WP (%)
Reza Blvd 58 4 (6.9) 42 5 (11.9) 100 9 (9.0)
Azad Shahr 38 3 (7.8) 22 3 (13.6) 60 6 (10.0)
Kalat Road 30 2 (6.6) 20 4 (20.0) 50 6 (1.02)
South Motahari 20 2 (10.0) 10 2 (20.0) 30 4 (13.3)
Eshrat Abad 25 2 (8.0) 15 3 (20.0) 40 5 (12.0)
Farhang Blvd 30 2 (6.6) 31 4 (12.9) 61 6 (9.8)
Ahmad Abad 28 1 (3.5) 32 1 (3.1) 60 2 (3.3)
Vakil Abad Blvd 58 3 (5.1) 52 4 (7.6) 110 7 (6.3)
Ghasem Abad 30 3 (10.0) 32 4 (12.5) 62 7 (11.2)
Pirozy 55 2 (3.6) 45 4 (8.8) 100 6 (6.0)
Total 372 24 (6.5) 301 34 (11.3) 673 58 (8.6)

Low socioeconomic areas of the city included, Kalat Road, South 
Motahari street and Eshrat Abad, WP: Water pipe

Table 3: Prevalence of water pipe smoking among 
different age groups in studied population
Age 
(year)

Male Female Total
Studied WP (%) Studied WP (%) Studied WP (%)

20‑30 74 10 (13.5) 51 6 (11.7) 125 16 (12.8)
30‑40 71 5 (7.0) 61 8 (13.1) 132 13 (9.9)
40‑50 78 3 (3.9) 66 7 (10.6) 144 10 (7.0)
50‑60 100 3 (3.0) 81 6 (7.5) 181 9 (5.0)
60‑70 49 3 (6.1) 42 7 (16.7) 91 10 (11.0)
Total 372 24 (6.5) 301 34 (11.3) 673 58 (8.6)

WP: Water pipe

Figure 1: Comparison of prevalence (a) and severity (b) of respiratory symptoms between water pipe (WP) smokers and those of non-smokers. 
Amount of smoking was expressed in no. of WP/week and total amount of smoking is amount X duration. * = P < 0.05, *** = P < 0.001

ba



Figure 2: Comparison of pulmonary functional tests (PFT) between water pipe (WP) smokers and non smokers (controls) subjects. Values were 
presented as mean ± SD of percent predicted (for smokers and non smokers n = 58 and 50 respectively). FVC = Forced vital capacity, FEV1 = Forced 
expiratory volume in one second, MMEF = Maximal mid expiratory flow, PEF = Peak expiratory flow, MEF75, MEF50, and MEF25 = Maximal 
expiratory flow at 75%, 50%, and 25% of the FVC, respectively. * = P < 0.005, * = P < 0.001
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male and 4.9% of female students in Syria were WP 
smokers.[22] In addition, the prevalence of WP smoking in 
Arab young population was demonstrated to be 26.6%.[23] 
The prevalence of this type of smoking in Kuwait was 57% 

for male and 69% for female subjects.[24] The results of 
other studies showed that the prevalence of WP smoking 
in Middle East countries was 11‑32%[25‑28] which showed 
a progressive increase.[29] The present study, which is a 
population‑based survey, showed that the prevalence of 
this type of smoking was lower in the Iranian population 
as compared to Arabic and other Middle East countries. 
In fact, the results of a study evaluating the prevalence of 
WP smoking in patients referred to two hospitals in Tehran 
showed 9.3% prevalence of WP smoking.[30] The prevalence 
of WP smoking in Shiraz providence of Iran was also 
14%.[31] The results of these two later studies support 
the findings of our study regarding the prevalence of WP 
smoking in Iran. The prevalence of WP smoking among 
students of Birmingham city was also 8%[32] indicating 
the similar prevalence of this type of smoking in western 
countries as shown in the present study.

It was shown that the prevalence of WP smoking among 
Iranian university students was 18.7%[33] which was 
increased in 2005 compared with 2003.[34] It was also 
shown that 22% of the male and 8% of the female students 
had a history of at least one episode of smoking and the 
most important substance used was cigarette followed by 
WP.[35] The results of the present study also showed higher 
prevalence of WP smoking which was higher among male 
compared female subjects.

The prevalence of WP smoking among Iranian athletes 
was shown to be 10.5% which was very similar to the 
results of the present study.[36] The prevalence of WP 
smoking among Lor migrating tribes in Mamasani, 
southern Iran (age range, 21‑80 years), was 79.9%.[37] The 
results of a comprehensive study among the population 

Table 5: Correlation between PFT values, smoking 
duration (year), amount and total smoking of water pipe 
smokers
PFT Smoking duration Smoking amount Total smoking

R P R P R P
FVC −0.489 <0.01 −0.217 NS −0.395 <0.05
FEV1 −0.435 <0.01 −0.160 NS −0.354 <0.05
FEV1/FVC −0.175 NS −0.110 NS −0.117 NS
MMEF −0.501 <0.005 −0.261 NS −0.439 <0.005
PEF −0.580 <0.001 −0.414 <0.05 −0.582 <0.001
MEF75 −0.582 <0.001 −0.464 <0.01 −0.604 <0.001

MEF50 −0.468 <0.001 −0.245 NS −0.410 <0.05

MEF25 −0.295 NS −0.157 NS −0.180 NS

Amount of smoking was expressed in no. of WP/week and total amount of 
smoking is amount X duration. NS: Non‑significant differences, FVC: Forced 
vital capacity, MMEF: Maximal mid-expiratory flow, PEF: Peak expiratory 
flow, MEF75, MEF50, and MEF25 = Maximal expiratory flow at 75%, 
50%, and 25% of the FVC, respectively, PFT: Pulmonary functional test

Table 4: Correlation between respiratory symptoms, 
smoking duration (year), amount and total smoking in 
water pipe smokers
Symptoms Smoking duration Smoking amount Total smoking

R P R P R P
Wheezing −0.255 NS −0.139 NS 0.041 NS
Tightness −0.229 NS −0.193 NS −0.245 NS
Cough −0.080 NS −0.118 NS −0.118 NS
Sputum −0.048 NS 0.049 NS −0.004 NS

Amount of smoking was expressed in no. of WP/week and total amount 
of smoking is amount X duration. NS: Non‑significant differences
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of all regions of Iran showed the prevalence of water 
pipe smoking of 2.7% (3.5% males and 1.9% females).[38] 
The prevalence of WP smoking among rural pregnant 
women in southern Iran was 8%,[39] and among general 
population in south Iran region  (Bandar Abbas) was 
reported to be 10.4%.[40] Although the results of the later 
study regarding the prevalence of WP smoking is similar 
to the results of the present study, the results of three 
former studies[37‑39] were different from the results of ours. 
The reason of these differences is most likely to be due 
to race/ethnicity differences among study participants.

Regarding the factors that promote use of WP smoking or 
cigarette smoking, a study on adult residents of Shiraz, 
Iran, showed that the prevalence of cigarette smoking 
was 9.7% and that of hookah smoking was 11.9%. A higher 
perceived level of stress, a non‑manual occupation, and 
sedentary lifestyle were positively associated with cigarette 
smoking. Manual labor occupations, housewife/jobless 
status, and going frequently to restaurants were positive 
predictors of hookah smoking. Although cigarette smoking 
was 31  times more common in men, the prevalence of 
hookah smoking in women was the same as men.[41]

In a meta‑analysis in an adult population of west 
of Iran in 25,990 subjects the prevalence smoking 
was 22.9 (20.6‑25.2) and 0.6 (0.3‑0.9) in men and women, 
respectively. Therefore, it was found that more than one‑fifth 
of men from 15 year to 64‑year‑old of west of Iran smoked 
cigarette.[42] Our previous study also showed the prevalence 
of smoking of 12.7% (17.2% in male and 2.5 in female) in a 
study population of 1435 individuals in north east Iran.[43]

When we look at the data from India, a cross‑sectional 
study in east Delhi showed that the prevalence of current 
smoking was 24.6%. A majority of current smokers smoked 
bidi exclusively, and on an average 13.5 bidi/cigarette 
were smoked per day. Multivariate analysis showed 
that the factors associated with current smoking were 
male sex, advancing age, illiteracy, skilled occupation, 
low socio‑  economic status, and low BMI  (P  <  0.001). 
Low educational status was associated with poor hazard 
awareness and quitting behavior.[44]

Since 1990, hookah use has increased markedly, spreading 
from Middle East to the other parts of the world, particularly 
among younger people, such as college and university 
students.[45] Studies suggest age, sex and socioeconomic 
status, as well as close relationship with smokers in family 
or friend group, emotional stress and history of alcohol and 
illicit drug use as predictors of smoking.[46,47] It was also 
shown that WP smoking was higher in younger age groups, 
female gender and in poor population. The reason of higher 
prevalence of WP smoking in younger age groups, females 
and unemployed population is perhaps because this type 
of smoking is a group smoking behavior.[46,47]

When we look at the data from different parts of world, a 
systematic review showed that the prevalence of current 

WP smoking among university students was high in the 
Persian Gulf region (6%), the United Kingdom (8%), the 
United States  (10%), Syria  (15%), Lebanon  (28%), and 
Pakistan (33%). The prevalence of WP smoking among adults 
of different countries was as the follows: Pakistan (6%), 
Persian Gulf region  (4%‑12%), Australia  (11% in Arab 
speaking adults), Syria (9%‑12%), and Lebanon (15%)[48] 
which was similar to the results of our study. The water 
pip smoking among US population was reported as 29%,[49] 
among Turkey University students 32.7%[50] and among 
Jordan University students was also 36.8%  (61.9% in 
male and 10.7% in female students).[51] The prevalence 
rate of WP smoking among Indian population was 
reported between 2.6% and 50%.[52] These data showed 
lower prevalence of WP smoking in the population of the 
Mashhad compared to the Arab countries but higher than 
some regions of India.

The results also showed an increased frequency of 
respiratory symptoms and reduction of all values of 
pulmonary function tests in WP smokers compared to 
those of non‑smoker subjects. The increased respiratory 
symptoms and reduction of PFT values in WP smokers 
showed the effect of this type of smoking on the respiratory 
system. However, those PFT values indicating the diameter 
of smaller airways  (MMEF, MEF50 and MEF25) were less 
affected in smokers. There was no significant relationship 
between quantity and duration of WP smoking and 
respiratory symptoms which was perhaps due to subjective 
notion of the data of respiratory symptoms. However, there 
was a significant and negative correlation between all 
PFT values and both quantity and duration of smoking. 
The relationship between respiratory symptoms and PFT 
values with quantity and duration of smoking are further 
confirmation of the significant effect of WP smoking on the 
respiratory system. It was also shown that WP smoking has 
a similar effect on respiratory symptoms and PFT values 
as deep inspiration cigarette smoking.[53]

Kiter et al.,[8] also evaluated the effect of WP smoking on PFT 
values. In addition, the study of Ehteshami Afshar et al., 
also showed reduction of FEV1 and MMEF in WP smokers 
in Iran.[30] A more rapid effect of WP smoking on PFT values 
as compared to cigarette smoking was also shown[54] which 
may be due to higher nicotine content of WP smoke.[55]

Confounding factors like age, job, race/ethnicity, place of 
living/working, active/passive smoking and other related 
variables (other than WP), chemical exposure, underlying 
diseases and medications may affect respiratory symptoms 
and PFT values. However, WP smokers and control groups 
were recruited from the same region of the city with 
similar age, job, race/ethnicity, place of living/working. 
Therefore, it seems that these factors have no or minor 
effect on respiratory symptoms and pulmonary function 
tests in two groups.

The limitation of the present study was relative small 
sample size. The comparison of prevalence of WP smoking 
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among different socioeconomic populations, among people 
of different jobs and educational level and also rural versus 
urban population is important and needs to be evaluated 
further.

CONCLUSION

In conclusion, the results of the present study showed 
8.6% prevalence of WP smoking among population of 
the city of Mashhad which was much higher in female as 
compared to male subjects. The results also demonstrated the 
profound effect of WP smoking on PFTs values. There were 
also increased respiratory symptoms among WP smokers.
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