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SUMMARY

Objectives: Smoking of water pipe (WP) and cigarettes has recently turned into a major global health burden. The present study aimed at as-
sessing WP and cigarette smoking among Zahedan University of Medical Sciences (ZUMS) students in Iran.

Methods: A cross-sectional survey was conducted on 500 students in ZUMS (182 males, 318 females). The subjects were selected through
randomized cluster sampling. Morgan's chart was applied to calculate the sample size; 96.6% of the attendees completed a questionnaire designed
to address the aims of the study.

Results: The mean age of the subjects was 21.2+ 2.4 years. WP and cigarette smoker rates were at 31.2% and 15.2%, respectively. The age of
smoking initiation ranged between 15 and 20 years. Friends played crucial roles in triggering the smoking in both groups of WP and cigarette smokers
(78% and 54%, respectively). The main reasons for WP and cigarette smoking were entertainment followed by curiosity. Furthermore, males used
more cigarette (26.5 vs. 8.7%) and WP (50.6 vs. 20.4%) than females. Among father and mother smokers, respectively, 54.2% and 60% of children
were also WP smokers (p=0.001). Also, 21.9% and 60% of children smoking cigarettes had father and mother smokers, respectively (p=0.05).

Conclusion: Tobacco use, especially for WP seems to be at alarming rates among medical students in Iran. It is highly recommended to control
the progressive prevalence of WP smoking by governmental/academic preventive measures as educational and smoking cessation activities.

Key words: water pipe, cigarette, smoking, student, university

Address for correspondence: E. Miri-Moghaddam, Cardiovascular Research Centre, Faculty of Medicine, Birjand University of Medical Sciences,

Birjand, Iran. E-mail: moghaddam4@yahoo.com

https.//doi.org/10.21101/cejph.a5615

INTRODUCTION

One of the main risk factors associated with health problems
is tobacco smoking which remains highly prevalent in different
countries (1). According to World Health Organization’s (WHO)
estimation, current tobacco smokers are more than one billion
individuals with mortality rate of approximately five million per
year. It is estimated that by the end of 2030 tobacco mediated
mortality rate will exceed eight million people (2). It is defined
that one water pipe (WP) smoking session involves inhalation of
50-100 times the smoke volume inhaled from a single cigarette.
This single water pipe tobacco session may occur in approximately
45 min (3, 4). Though risk level of noxious substances depends
on the duration of WP session, one time WP smoking gives out
the same volume of hazardous chemicals as 100 times cigarette
smoking (5). WP smoking, with the history of nearly four centu-
ries, is a kind of smoking in which tobacco smoke passes through
water and then is inhaled via a long pipe (6). There is a wrong
belief that passage of smoke through water decreases its harm-
ful effects and ingredients in comparison to cigarette smoking.

In fact, this notion has not been supported by recent studies (6).
WP smokers are exposed to noxious materials of tobacco smoke
as carbon-monoxide (CO), nitric oxide (NO), nicotine, polycyclic
aromatic hydrocarbons (PAH), nanoparticles, volatile aldehydes
(VAs), and furans (7). As a source of various harmful substances,
WP smokers have been shown to be predisposed to a wide range
of human disorders. Studies have indicated that complications as
unconsciousness and syncope may occur in as much as 20% of WP
smokers (8). Also, long-term WP smoking has been considered
as aetiology for secondary polycythaemia (9).

Water pipe smoking acutely decreases heart rate variability
(HRV) and elevates CO, plasma nicotine, blood pressure and heart
rate. Decrease in HRV predisposes a smoker to the risk of coro-
nary heart disease, mortality, increased systemic inflammation,
and arrhythmia. CO is the predominant noxious gas in tobacco
smoke with a much greater binding affinity for haemoglobin than
that of oxygen. CO intoxication is very prevalent in metabolically
active organs as the heart and brain (7, 10).

Smoking, especially WP, can cause or accelerate the rate of
pulmonary and cardiovascular complications as well as cancer
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and new anti-inflammatory drugs with higher specificity
and lesser side effects are routinely investigated to elucidate
their potential role in curing or decreasing the inflammatory
responses in lungs, mediated via cigarette and other stimula-
tory factors (11, 12). Majority of WP smoking mortalities
have been reported from developing countries (13). Despite
the well-recognized adverse effects of smoking, both WP
and cigarette smoking are progressively becoming popular
in different societies (1, 14). Regarding the prominent role
of physicians in providing regular smoking cessation advices
to their patients, there are critical concerns about increased
prevalence of tobacco consumption among doctors and medi-
cal students (1, 15, 16). As there is no comprehensive data to
address the prevalence of WP and cigarette smoking among
medical students in this region, we evaluate their prevalence
and aetiologies in medical students at Zahedan University of
Medical Science in the southeast of Iran.

MATERIALS AND METHODS

Participants

In this survey, 500 students enrolled from Zahedan Univer-
sity of Medical Science from 1 October to 30 December 2014.
All participants handed in their written informed consent. The
sample population was determined according to Morgan’s chart.
All students (males 182, 36.4% and females 318, 63.6%) were
healthy. Besides, the study was approved by the Ethics Committee
of Zahedan University of Medical Science.

Study Design and Data Collection

As a cross-sectional survey, a designed questionnaire was
given to the participants addressing the following issues related
to WP or cigarette smoking: current smoking condition (smoking
in the past 30 days), frequency of smoking (defined as number
of sessions per day, week, month), common smoking areas, the
first smoking age, smoking reasons, tobacco type (flavoured vs.
unflavoured), WP duration/session, using a shared/non-shared
WP and student’s knowledge and attitude toward WTS and
cigarette smoking. Addiction to water pipe is not a clear-cut state
in literature. However, participants in this survey were asked if
they believe on being addicted to water pipe (they are not able to
easily quit water pipe smoking). If the participant’s answer was
positive, we considered him/her as water pipe addict. Questions
were designed based on definitions adopted from WHO guide-
lines. Participant’s IDs were anonymous.

Sampling Procedures

To check the accuracy and reliability of the questionnaire,
randomized cluster sampling was applied. In this procedure,
each faculty class was considered as a cluster containing 30
subjects. The classes were randomly chosen and the students
were given their own questionnaires. The subjects received
full explanations regarding the aim of the study. The students’
answer sheets were confidentially kept. Cronbach’s alpha was
calculated as 0.79.

Statistical Analysis

The obtained data was analyzed using SPSS software (ver-
sion: 21). All the measures were expressed as mean + standard
deviation (SD). P-values < 0.05 were considered as the significant
level. WTS and cigarette smoking were considered as dependent
variables.

RESULTS

Demographic Data

Five hundred students of different ethnicities (response rate
96.6%) participated in the study; 36.4% were males and 63.6%
females. The overall mean age of participants was 21.2+2.4
years. Most of the subjects were single (87.2%). Sistani ethnic-
ity constituted the majority of the students (47.3%), from which
59.7% resided in dormitories (Table 1).

Water Pipe Tobacco and Cigarette Smokers

Out of 500 study participants, 31.2% were WP smokers and
15.2% had the history of cigarette smoking. Compared to the
scheduled (daily, weekly, monthly) smoking, irregular smokers
served significantly higher rates (77.3% and 61.4%, respectively
for WP and cigarette smoking). The majority of WP and cigarette
smokers had started their first smoking experiences between 15
and 20 years of age either in coffee shops (WP, 65.8%) or streets
(cigarette, 37.9%). A significantly large proportion of WP smokers
smoked with their friends (78.6%). Similarly, 54.2% of cigarette
smokers preferred to be with their friends during smoking. Ac-

Table 1. Demographic distribution of participants based on
different characteristics (N=500)

Characteristics Items Number | Percentage
Mean age 2117124
Male 182 36.4
Gender
Female 318 63.6
) Single 436 87.2
Marital status -
Married 64 12.8
Sistani 236 47.3
Ethnicity Balouch 101 20.2
Others 163 325
, Home (non-campus) 202 40.4
Residency
Campus 298 59.6
. B.Sc. 245 49.0
Last academic degree
M.D. 255 51.0
Medicine 161 32.2
Dentistry 62 124
Para medicine 90 18.0
Faculty -
Nursing 4l 14.2
Health 56 1.2
Rehabilitation 60 12.0
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Table 2. Features related to water pipe and cigarette smoker students (total number: 500, total number of smokers: 232)

Variables ltems Water pi(;;e:;;g)kers (%) Cigarett(t:‘ s:gg)kers (%)
Daily 55 15.9
) ) Weekly 8.6 9.1
Smoking frequencies
Monthly 8.6 13.6
Irregular 77.3 61.4
Home 16.2 121
Coffee shop 65.8 10.3
) Campus 1.7 12.1
Smoking places -
Friends home 8.5 13.8
Street - 37.9
Others 7.7 13.8
<10 2.0 5.6
y ) 10-14 4.1 208
Initial age of smoking (years)
15-20 58.1 472
>20 358 26.4
Friends 78.6 54.2
Smoking partner Family 18.9 8.3
Alone 25 375
Entertainment 43.2 22.8
Curiosity 12.5 240
Being with friends 24.9 3.7
Smoking reasons Stress reducing 3.0 20.9
Enjoyment 10.6 11.1
Feeling the need 0.6 13.0
Others 5.2 4.5

cording to the already mentioned questionnaire the most common
underlying reason to start smoking WP was entertainment (43.2%)
followed by friend’s companionship (24.9%). However, the same
notion was not justified regarding the cigarette smokers (Table 2).
Knowledge assessment from non-smokers indicated that health
concerns were the fundamental reasons for them to avoid smoking
(data not shown). As many as 80.2% of the students were aware
of WP smoking hazards, and acknowledged it was more harmful
than cigarette smoking (data not shown).

Smoking Duration

Furthermore, potential correlation was found between WP
smokers and time the students spent to smoke. Results indicated
that high proportion of students spent at least one hour smoking
(males 81.9%, females 85.7%) (Table 3). Data also indicated that
the likelihood of using shared WP in both genders (87.7% and
77.8% for males and females, respectively) was higher than in
those who did not use a shared one (Table 3).

Fruit flavour was the most interesting tobacco type identified
by 97.1% and 93.5% of males and females, respectively. Based
on questionnaire responses, a significantly high proportion of
the current WP smokers (males 89.6%, females 86.8%) did not
account themselves as WP addicts and claimed to give up their
smoking use whenever they wished (males 77.8, females 60.5%).

Smoker/Non-Smoker Parents

In general, there was a significant correlation between gender
and smoking conditions (Table 4a, 4b). In both groups of WP and
cigarette smokers, males represented higher proportions compared
to females (50.6% vs. 20.4% for WP smoking, and 26.5% vs. 8.7%
for cigarette smoking, respectively) (Table 4a, 4b). In addition,
use of WP was associated with ethnicity (Table 4a). Parent’s
previous addiction was significantly decisive in their offspring’s
WP and cigarette smoking/non-smoking. Among 156 WP smok-
ers, 54.2% indicated that their fathers were also WP smokers.
A similar proportion (60%) was confirmed for the WP smokers
whose mothers also used WP (Table 4a). However, if the parents
do not smoke WP, the percentages of non-smoking children will
increase significantly (71.3% in cases of non-smoking fathers and
70.8% of non-smoking mothers). In a similar manner, cigarette
smoking parents strongly predisposed their offspring to smoking
as 21.9% of cigarette smokers had smoking fathers. However,
the role of mothers was more prominent than fathers. In case of
smoking mothers, the proportion almost reached 60% (Table 4b).

DISCUSSION

This cross-sectional study was undertaken to evaluate different
aspects of WP and cigarette smoking among medical students at
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Table 3. Water pipe smoking among medical students (N=500)

Water pipe smokers*
(n=156)
Variables Items
Males (%) Females (%)
(n=92) (n=64)
<60 min 81.9 85.7
Smoking session length 60-90 min 15.3 12.2
>90 min 28 2.1
One time 51.8 4.7
o 2-10 times 28.6 25.0
WP smoking in last month -
10-20 times 16.1 30.6
>20 times 3.6 2.8
) Yes 87.7 77.8
Using shared WP
No 12.3 222
Simple 29 6.5
Tobacco type -
Fruity 971 93.5
Yes 10.4 13.2
Addiction to WP
No 89.6 86.8
. ) Yes 40.7 54.3
Decision to quit
No 59.3 45.7
Surely, | can 778 60.5
Quit smoking I'm not sure, but | feel that | can 16.7 30.2
Never 5.6 9.3

*Total number of smokers is 232 out of which 156 participants are water pipe smokers.

Table 4a. Relationships between selected demographic characteristics and water pipe and cigarette smoking (N=500)

Water pipe use (%)
Characteristics Yes No p-value
(n=156, 31.2%) (n=344, 68.8%)
Mean age 215 21.0 0.11
Male 50.6 494
Gender <0.001
Female 204 79.6
) Single 31.3 68.7
Marital status - 0.29
Married 35.6 64.4
Sistani 26.7 73.3
Ethnicity Balouch 444 55.6 0.01
Others 21.6 78.4
) B.Sc. 33.2 66.8
Last academic degree 0.65
M.D. 31.2 68.8
, Home (non-campus) 354 64.6
Residency status 0.07
Campus 28.7 1.3
Cigarette smoker Yes 324 67.6
0.38
father No 303 69.7
Cigarette smoker Yes 60.6 30.3 047
, mother No 40.0 60.0 '
Parental smoking status
Yes 54.2 45.8
WP smoker father <0.001
No 28.7 71.3
Yes 60.0 40.0
WP smoker 0.001
mother No 29.2 70.8
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Table 4b. Relationships between selected demographic characteristics and water pipe and cigarette smoking (N =500)

Cigarette smoking (%)
Characteristics Yes No p-value
(n=76, 15.2%) (n=424, 84.8%)
Mean age 216 211 0.14
Male 26.5 73.5
Gender <0.001
Female 8.7 91.3
) Single 15.0 85.0
Marital status - 0.54
Married 15.3 84.7
Sistani 13.7 86.3
Ethnicity Balouch 14.5 455 0.47
Others 8.9 91.1
B.Sc. 15.5 84.5
Grade 0.75
M.D. 16.3 83.7
, Home (non-campus) 11.9 88.1
Residency status 0.06
Campus 17.3 82.7
Cigarette smoker Yes 21.9 781
0.02
father No 13.2 86.8
Cigarette smoker Yes 60.0 40.0
0.02
. mother No 14.0 86.0
Parental smoking status
WP smoker Yes 24.5 75.5
0.05
father No 14.4 85.6
Yes 38.7 61.3
WP smoker 0.001
mother No 13.7 86.3

Zahedan University of Medical Science in southeast of Iran. We
could find higher rates of WP and cigarette smoking in our co-
hort compared to similar studies. Besides, significant differences
in smoking frequencies among males and females, prominent
role of smoking parents, smoking risk factors and predominant
pattern of irregular WP smoking were the main findings in the
present research. Several pieces of evidence support a growing
rate of current smokers among medical students which raises
concern about social and individual harmful effects of smoking
on their own communities as well as their patients (1, 14, 17).
A self-administrated questionnaire indicated that 23% of Iranian
dental students were current WP or cigarette smokers (16). In
our cohort, however, WP and cigarette smoking frequencies were
31.5% and 15.2%, respectively, and almost 46% of students had
smoked WP at least once in the last month (current smokers).
Though WP smoking prevalence seems to be at an alarming rate
considering the health-related profession of medical students in
this survey, similar studies reported even higher frequencies of WP
smoking among Iranian medical students. One study has shown
that monthly frequency of WP addicts was almost 60.7% among
Iranian medical students with the current smoking prevalence of
18.7% (18). A similar study indicated relatively higher rates of
current WP smokers (51%) among health science students (15).
On the contrary, medical students smokers comprehensively
varied in other countries; tobacco smoking ranged between 3%
for Canadian smokers and 47% in Greece (19). Current WP
student smokers varied from 6% for the Arab countries to 33%
in Pakistan similar to that of Middle East’s adolescent smokers

(6-34%) (20, 21). Alarming rates of tobacco consumptions have
been reported worldwide in terms of WP or cigarette smoking,
indicating that tobacco usage in general, and WP smoking in
particular are progressively becoming a common urban habit
(21). According to the World Health Organization, WP smoking
is rapidly spreading over South-East Asia, East Mediterranean
area and North African territories (22). In our study, the major-
ity of students were irregular smokers (77.3% vs. 61.4% for WP
and cigarettes, respectively). In line with these data, predominant
pattern of intermittent smoking especially for WP is reported in
other studies among college students (4, 23). A cross-sectional
survey presented more intermittent pattern of WP with a later
age of onset, lower interest in quitting and more prevalence
among women in part due to wrong perception of minimal risks
for WP smoking (4). Smoking is more frequent in males than
females which is consistent with our study as males represented
profoundly larger population of smokers than females (p<0.001)
(1, 16). Male’s smoking rate in a meta-analysis has shown to be
8.9 times higher than female’s one (11). In some Arab countries,
however, studies shed light on new facts as female university
students are more interested in WP smoking than males in part due
to their traditional beliefs (14). Consistent with other reports, the
present study demonstrated that students started cigarette and WP
smoking at younger ages (between 15-20 years) (3, 14, 18). Im-
mediate preventive measures should be taken into account which
necessitates precise investigation of the underlying reasons for
approaching smoking at younger ages in Iran. Students who had
either cigarette or WP smoking parents had a significantly greater
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chance of being a new smoker. Increased likelihood of finding
child smoker in families with smoker parents has been elucidated
in several studies (15, 24). Though contradictory, it is shown that
smoking parents play a pivotal role in increasing the possibility
of tempting their children to start smoking (19). It is worth noting
that maternal smoking and the parent-child communication qual-
ity may influence the current smoking situation of their kids and
students who lived away from their non-smoking parents and are
more vulnerable to be either current cigarette or WP smokers (25).
Surveys conducted among Arab-American high school students
indicated that adolescents would 6.3 times more likely be current
WP smokers if one or more family members smoked WP at home
(26). These findings accentuate the potential role of parents in
minimizing the risk for their children to become new smokers.

Entertainment, friend’s companionship and getting rid of stress
where mentioned as the main reasons to start WP smoking by
our participants. One survey identified lack of entertainment and
stressful lifestyle as the primary reasons among medical students
to surge WP smoking (27). Another cross-sectional study among
dental students reported that half of the current smokers accounted
stress as the main reason to smoke (1). Indeed, stress has been
identified as the main barrier for physicians to quit smoking and
entertainment, fun, and enjoyment has been mentioned as the
main incentives to initiate WP smoking among other medical
students (15, 18, 28, 29).

It is worth noting that 500 participants from different medical
majors were the strength of our study. Furthermore, a compre-
hensive questionnaire which covers almost all aspects of their
daily life was another positive point of this survey. Nonetheless,
one limitation of this survey was the fact that we did not consid-
ered health risk factors related to smoking including respiratory
complications they may ever experienced. We have speculated
that people may consider these questions as private health issues.
Another impediment was respondents obtained from only one
university and thus these results cannot be perceived as repre-
sentative for all medical students in Iran.

Taking into consideration these data, the increasing rate of
current WP smoking among Iranian medical students has a piv-
otal implication: as medical apprentices with greater knowledge
about the hazards of WP smoking, they may adversely affect the
public health and education during their careers. Yet, all medical
students should be aware of the health hazards related to smoking.
Using systematic and comprehensive schedules, efforts should
be made to promote smoking cessation programmes in medical
practice settings. These programmes should cover all aspects of
student’s life as emotional, mental and social issues. Accordingly,
policy makers should consider these issues as imperative factors
in their decisions for decreasing or preventing of smoking among
university students.

CONCLUSION

It can be concluded, in view of the present study, that the preva-
lence of smoking especially WP smoking reached quite high rates
among medical students in Iran. Furthermore, higher incidence
of current WP and cigarette smokers, smoking irregular patterns,
greater proportion of smoking males compared to females, lower
smoking ages, provocative role of smoker parents, and prominent

smoking risk factors were evaluated in this report and approved
by previous investigations. These pieces of evidence have served
as an alarming message for Iranian public health authorities and
should be monitored by policy-makers.
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