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Abstract
In the world, the trend of increasing waterpipe smoking was more
than the cigarettes. The aim of this study was to determine of
effectiveness of an educational intervention based on theory of
planned behavior (TPB) to reducing waterpipe smoking in the
male college students who were living in dormitories of Tehran
Univercity of Medical in 2011. In quasi-experimental study,
90 university were selected by random sampling method. Data
collection was performed by designed questionnaire based on
TPB constructs and demographic variables. The participants ﬁlled
out questionnaires before the intervention. Education intervention
was designed according to pre-test results and performed for
intervention group. Two groups were followed- up two-months
after completion of intervention and ﬁlled out questionnaires
again. The collected data were analyzed by SPSS software, ChiSquare test, One-wayANOVA, independent-samples T test and
Student’s paired-samples t test. Findings of the present study
showed that there were signiﬁcant differences between the mean
score of attitude, behavioral intention, subjective norms and
perceived behavioral control in the experiment group compared
with the control group after intervention. In addition, signiﬁcant
reductions in the frequency of waterpipe smoking were observed in
the intervention group as compare to the control group. The results
showed that developed educational intervention based on TPB
constructs can be modiﬁed positive perceptions of college students
toward waterpipe smoking and also reducing of smoking it.
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Introduction
Statistics show that prevalence of Waterpipe use in the
world is very high [1]. A study in Iran showed that
waterpipe smoking has increased from 35.5% in 2003
to 40.9% in 2005 [2]. In Iran, 11.5% of females and
28.7% of boys smoke waterpipe [3]. Studies showed
that prevalence of waterpipe use is high in countries
such as Syria [4,5]. Since 1990, a sudden increase has
been happened in waterpipe smoking among different
countries. This period coincides with introduction
of ﬂavored (fruity) tobacco, whose mild smoke and
misconception about their safety has promoted higher

waterpipe use [6,7]. In vitro studies have revealed
toxic products resulting from smoking waterpipe
including: carbon monoxide, formaldehyde,
nitrogen, nitric acid and nicotine [8,9]. Lung cancer
and other chronic diseases such as cardiovascular and
respiratory diseases, and infectious diseases (such
as tuberculosis) are related to waterpipe smoking
[10,11]. It is considering that in recent years, the
trend of waterpipe smoking was higher than cigarette
[12, 13,14]. As opposed to cigarettes, waterpipe uses
in public places such as restaurants or cafés and with
friends and family [14]. The differences between

Dehdari et al.

waterpipe and cigarette are associated with a wide range
of characteristics such as duration and frequency of use,
type of used tobacco, and volume of inhaled smoked
[16]. In this study, the used theoretical framework to
evaluate students’ belief and perceptions to reduce
frequency of waterpipe use was Theory of Planned
Behavior (TPB) [17]. According to this theory, the best
predictor of individual’s behavior is their intention for
doing behavior. In this theory, behavioral intention is
inﬂuenced attitude, subjective norms and perceived
behavioral control constructs [17]. TPB is one of the
behavior change theories for predict different health
behaviors. This theory contains constructs and variables
ranging from encouragement, intention, and display
of behavior and its validity has been experimentally
conﬁrmed in many studies [18,19,20]. Given the
increase of prevalence of waterpipe use among college
students and its many complications, it is necessary to
designing multiple interventions to modify students’
perceptions and beliefs about waterpipe smoking.
It is considering that to our knowledge, conducted
studies in Iran have mainly focused on descriptive
investigation of prevalence of waterpipe use among
students [21,22,23], and no education intervention
based on theories of behavior change has been
designed for reducing waterpipe smoking. Thus, the
present study was conducted with the aim to determine
the effectiveness of an education intervention based on
TPB variables to reducing waterpipe smoking among
male college students in dormitories of Tehran College
student of Medical Sciences in 2012.
Method
This quasi-experimental study was conducted on 90
male college students living in the dormitories of Tehran
College student of Medical Sciences (experiment
group=45, control group= 45) in 2012. In this study,
multi-stage sampling method was used. Given the
calculated sample size, 4 male dormitories of Tehran
College student of Medical Sciences were randomly
selected. Two dormitories were assigned as the
experiment group and two dormitories as the control
group. Then, 22 college students were selected from
each dormitory. The selection criteria in this study were:
volunteer participation, not having the diagnosis of
disability or mental and physical diseases, and positive
history of waterpipe use in the past 3 months. In this
study, data collection tool was a researcher-designed
498

questionnaire in the two sections. The ﬁrst section was
associated with assess demographics variables (24
items). The second section was associated with assess
TPB constructs directly and waterpipe smoking. To
designing second questionnaire, developed guideline
of the TPB was used [24]. Finally, intention with 2
items, attitude with 4 items, subjective norms with 4
items, and perceived behavior control with 4 items
were assessed using a seven point rating scale (from
Strongly agree to Strongly disagree). After developing
the questionnaire, it was reviewed by 16 college
students. Their comments on understandability, clarity,
and simplicity of items were reviewed and edited (face
validity). Reliability of the questionnaire was assessed
using test-retest method (with a 10-day interval
between tests). Validity of the questionnaire was
assessed quantitatively. In order to, Content Validity
Index (CVI) and Content Validity Ratio (CVR) of items
were determined by a panel of experts (10 experts in
health education). Test-retest correlation coefﬁcient
was 0.78 (P<0.03) for intention, it was 0.70 (P<0.05)
for attitude, it was 0.76 (P<0.01) for subjective norms,
and it was 0.92 (P<0.001) for perceived behavioral
control. CVR of the instrument was .98 as a whole and
CVI of it was .81. Next, sample size was calculated.
Given the result of one previous study [25], conﬁdence
interval 95%, power of 80%, and standard deviation
equal to 8.9, sample size was determined. Finally, 90
persons participated in this study (45 persons in each
group). Designed educational intervention according
to the analysis of pre-test results was implemented
for the experiment group in four training sessions
for 3 weeks. First session was an introduction to the
risks of waterpipe use. Second session was focused
on students’ attitudes toward waterpipe smoking;
third session was focused on inﬂuences of peers and
roommates to reduce or increase waterpipe use,
and the fourth session was held with the aim to
increase students’ perceived behavioral control of
participants to reducing waterpipe use. At the end
of training sessions, participants were received one
education booklet about waterpipe smoking. Finally,
two months after educational intervention, the
questionnaire was completed by both groups again.
Data were analyzed by SPSS software (version 18),
student’s paired samples t-test, independent-samples
T test, Chi-square, and One-way ANOVA. In this
study, P<0.05 was considered signiﬁcant.
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Results
In this study, the mean age of the participants
was 23.4(±2.6) years. 89% of participants in the
experimental group and 89% in the control group
were single. 28.9% of participants in the experimental
group and 15.6 in the control group were smoking
waterpipe and cigarettes together. 72.2% of waterpipe
smokers in the experimental group reported that
they had smoked waterpipe with their friends for
the ﬁrst time, and 35.6% had done this in traditional
restaurants. 66.7% of waterpipe smokers stated that
no one smoked waterpipe in their family. 22.2% of
students currently smoke cigarettes. 94.4% of students
preferred fruity waterpipe smoking. Demographic
characteristics of students are presented in Table 1.
Table 1 Mean and standard deviation of the variables
Control group
Mean(SD)

Experiment
group
Mean(SD)

Age

23.2(2.7)

23.5(2.58)

Birth order

2.75(1.2)

3.53(2.1)

2.93(1.54)

4.33(2.24)

0.84(2.1)

2.13(5.2)

18.2(3.01)

17.4(3.2)

4.3(4.6)

7.3(2.2)

Number of
siblings
Cigarette use
(per day)
Age at onset of
waterpipe use
Frequency of
waterpipe use
(per month)

Independent t-test revealed that there was
no signiﬁcant difference between groups in
age, number of siblings and age at onset of
waterpipe smoking.
Results of the Chi-square test showed that there
were no signiﬁcant difference between groups
in education level, marital status, parents’
occupation, and parents’ education level.
Independent t-test also revealed that there were
no signiﬁcant differences between groups in the
mean scores of behavioral intention, attitude,
subjective norms, perceived behavioral control,
and the frequency of waterpipe use before
intervention.
Mean and standard deviation of TPB constructs
in the two groups are presented in Table 2.
Table 2 shows that signiﬁcant increase
occurred in the mean scores of intention
(P<0.02), attitude (P<0.001), subjective
norms (P<0.004), and perceived behavioral
control (P<0.001) in the experiment group
as compare to the control group after
intervention. In addition, signiﬁcant reduction
was observed in the frequency of waterpipe
use in the experiment group compared to the
control group (P<0.006).

Table 2 Mean scores of TPB constructs in the two groups before and after intervention
Control group
Variables

Experiment group

Before intervention

Two months after
intervention

Before intervention

Two months after
intervention

Behavioral intention

12.7± 4.4

12.5± 3.89

12.7± 5.1

14.5± 3.48*×

Attitude

16.9± 3.8

17.53 ±4.05

18.9± 4.4

21.04± 4.1*×

Subjective norms

17.15± 4.6

16.6± 3.5

17.8± 6.1

20.8± 4.06*×

Perceived behavioral
control

16.8± 4.07

18.3± 6.2

17.8± 4.1

23.0± 9.5*×

Frequency of
4.3± 4.6
3.6± 3.2
4.3± 2.56
1.6± 2.46*×
waterpipe smoking
Data have been reported as mean and standard deviation.
Student’s paired samples t-test results for both groups, before and after educational intervention is: *P<0.05
Independent-samples t-test results for both groups after educational intervention is: ×P<0.05
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Discussion
The present study was conducted with the
aim to determine the effects of an educational
intervention based on TPB on reducing
waterpipe use among male college students.
The results revealed signiﬁcant changes
in attitudes, subjective norms, perceived
behavioral control, and behavioral intention in
this experimental group compare to the control
group after intervention.
The results of present study showed that
the mean score of positive attitude about
waterpipe smoking signiﬁcantly decreased in
the experiment group compare to the control
group after intervention (P<0.001). These
changes can be explained due to implemented
training intervention for this group. This
ﬁnding is consistent with Sohrabi et al. [27].
The relationship between attitude and behavior
is complicated. They found that change in
adolescents’ attitudes toward cigarette smoking
is the ﬁrst step in process of addiction and
prevention of spread of this disorder [28].
These results are consistent with similar studies
[29,30]. Therefore, training college students
can modify their inappropriate attitudes
about waterpipe, and its adverse effects, not
befriending waterpipe smokers, and learning
skills to say NO for waterpipe use) toward
waterpipe smoking at university dormitories.
The results showed that there was signiﬁcant
increase in the mean score of subjective norms
in the experimental group compare to the
control group after intervention (P<0.004).
Button et al. revealed that signiﬁcant reduction
in subjective norms for drug use in the
intervention group after a cognitive-behavioral
intervention [31]. In the present study, it is
likely that presence of students’ roommates
and close friends enhance subjective norms
associated with waterpipe use. College students
that spend more time away from the family
and in dormitories, naturally, peer pressure is
high. Many studies on prevention of drug abuse
have also emphasized holding out against peer
pressures [31,32]. In fact, training life skills as
one of the important strategy for preventing
drug abuse may increase resistance of students
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against peer requests for waterpipe smoking.
In this study, 31.5% of waterpipe smoking
students reported that ﬁrst waterpipe was
smoked with friends. In a study by Barikani,
it was shown that 47% of people smoked their
ﬁrst cigarettes when offered by their friends
[35]. In another study by Taraghi-Chah et al.,
a signiﬁcant relationship was found between
waterpipe and cigarette smoking by friends
and likelihood of smoking it by a person
[21]. This results shows that families should
more attention to their children’s associates
with friends. The results of present study
revealed that the mean score of perceived
behavioral control in the experiment group
had signiﬁcant increase compare to control
group after intervention (P<0.001). This
ﬁnding is consistent with Alahverdipour et
al., and Alister et al. [34,35]. Literatures were
shown that people with low self-esteem and
self-control are more likely to be inﬂuenced
by others to use waterpipe [31,36]. Therefore,
training necessary skills to increase people’s
capacity to respond decisively to offers
of waterpipe use may reduce addiction to
tobacco and drug abuse.
The results of the present study showed that
the mean score of behavioral intention in
the experiment group signiﬁcantly increased
compare to the control group after intervention
(P<0.02). This is indicative of the effect of
intervention. This ﬁnding is consistent with
Barati et al. [25]. Other similar studies have
also shown a signiﬁcant increase in behavioral
intention after education intervention [37,38].
The present study showed that the frequency
of waterpipe use in the experiment group
had signiﬁcantly decreased compare to the
control group after intervention (P<0.006).
This result is in line with Barati et al., Karen
et al., and Grad et al. [39,26,40]. Therefore,
given the increase of waterpipe use among
college students, it is necessary designing
and implementing education interventions to
reducing waterpipe use for this population.
The results of this study showed that 94.4%
of students were used fruity tobacco. Maziak
et al. concluded that ﬂavored tobaccos play an
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important role in popularity of waterpipe use
among adolescents in Syria [40]. According to
literature, one of the reasons for increase use
of ﬂavored tobaccos is people’s misconception
about their safety compared with natural tobacco
[41]. Meanwhile, studies have shown that
smoking waterpipe with fruity tobacco leads
to lung cancer and other chronic diseases such
as cardiovascular, respiratory and infectious
[10,11]. Therefore, given the considerable
increase in use of fruity tobaccos, conducting
more researches about the effects and dangers of
this product and their additives is essential. The
results of study showed that 35.6% of students
were smoked ﬁrst waterpipe in the traditional
restaurants. Maziak et al. showed that Syrian
youths mainly were used waterpipe outside
home and in their leisure time [42]. Therefore,
legislations for prohibiting waterpipe smoking
in public places such as traditional restaurants
and cafeterias may signiﬁcantly reduce access
to this product. Another strategy is increasing
price and taxes on tobacco production and
sales, which should be more considered by
relevant authorities.
This study was some limitations. First
limitation was the lack of sufﬁcient time and
no followed-up participants for assessing quit
waterpipe smoking after intervention. Second
limitation was no study other college students
such as female. More researches are needed for
these groups in future. Furthermore, education
interventions should be designed and evaluated
using other behavioral change theories and
models such as stages of change models to
quitting waterpipe smoking in youth.
Conclusion
The results of this study showed efﬁcacy of
designed training intervention based on TPB
in reducing waterpipe use among university
students. For designing educational interventions,
more attention to change of positive attitudes
of college students toward waterpipe use and
increase of their perceived behavioral control
is essential. Interventions also could heighten
social pressures (through family and friends) to
reduce waterpipe use by students.

Acknowledgements
This article was results of a research project
titled “design and evaluation of training
program based on TPB to reduce use of
waterpipe among dormitory male students
of Tehran University of Medical Sciences
in 2012”, approved by Iran University of
Medical sciences in 2012, code number 911766-62-02, and supported by the Center for
Community-based Health Research of Tehran
University of Medical Sciences.
Contributions
Study design: HJ, TD
Data collection and analysis: HJ, TD, MG
Manuscript preparation: HJ, TD
Conﬂict of interest
"The authors declare that they have no
competing interests."
References
1- Fakhfakh R, Hsairi M, Maalej M, Achour
N, Nacef T. Tobacco use in Tunisia: behaviour
and awareness. Bull World Health Organ2002;
80(5): 350–56.
2- Momenan AA, Etemadi A, Ghanbarian A,
Azizi F. The rising prevalence of water pipe
smoking among Iranian adolescents: Tehran
lipid and glucose study2006. Presentation at
13th World. [In Persian]
3- Roohafza H, Sadeghi M, Shahnam M,
Bahonar A, Sarafzadegan N. Perceived factors
related to cigarette and waterpipe (ghelyan)
initiation and maintenance in university
students of Iran. Int J Public Health2011; 56:
175- 80. [In Persian]
4- Almerie Me, Matar AE, Salam M, et al.
Cigarettes and water pipe smoking among
medical students in Syria: a cross-sectional
study. Int J Tuberc Lung Dis2008; 12(9):
1085 -91.
5- Maziak W, Fouad FM, Asfar T, et al.
Prevalence and charteristics of narghile
smoking among university student in Syria.
Int J Tuberc Lung Dis2004; 8: 882 -9.
6- Maziak W. The global epidemic of waterpipe
501

Dehdari et al.

smoking. Addict Behav2011; 36 (1–2): 1- 5.
7- Maziak W, Eissenberg T, Asfar T, et al.
Beliefs and attitudes related to narghile
smoking among university students in Syria.
Ann Epidemiol2004; 14(9): 646- 54.
8- Al Mutairi SS, Shihab-Eldeen AA, Mojiminiyi
OA, Anwar AA. Comparative analysis of
the effects of hubble-bubble (Sheesha) and
cigarette smoking on respiratory and metabolic
parameters in hubble-bubble and cigarette
smokers. Respirology2006; 11(4): 449- 55.
9- Rastam S, Ward KD, Eissenberg T, Maziak
W. Estimating the beginning of the waterpipe
epidemic in Syria. BMC Public Health2004,
4:32- 36.
10- Hawari FI, Obeidat NA, Ayub H. The acute
effects of waterpipe smoking on lung function
and exercise capacity in a pilot study of healthy
participants. Inhalation Toxicology2013, 25:
492- 97.
11- Nuwayhid I, Yamout B, Azar G, Kambris
M. Narghile (hubble-bubble) smoking, low
birth weight, adn other pregnancy outcomes.
Am J of Epidem1998; 148(4): 375- 83.
12- World Health Organization. WHO report on
the global tbacco epidemic, the empower package.
geneva. World Health Organization; 2008.
13- Saade G, Abou Jaoude S, Aﬁﬁ Soweid R,
Warren CW, Jones NR. Patterns of tobacco use:
results from GYTS in Lebanon. East Mediterr
Health J2008; 14(6):1280- 89.
14- Tamim H, Terro A, Kassem H, et al.
Tobacco use by university students, Lebanon,
2001. Addiction2003; 98: 933- 39.
15- Maziak W, Eissenberg T, Ward KD.
Patter ns of water pipe use a nd dependence:
implications for inter ve ntion develop- ment.
Phar macol Biochem Behav2005; 80: 173–9.
16- World Health Organization (WHO) study
group on tobacco product regulation (TOBREG).
Water pipe tobacco smoking: Health Effects,
Research Needs and Recommended Action by
Regulators2005. Geneva: WHO.
17- Safari M, Shodjaiezadeh D, Ghofranipoor F,
Heydarnia AR, Pakpour HA. Theories, models
and methods of health education and health
502

promotion. Tehran: Sobhan Publication;
2009(1), 76- 80. [In Persian]
18- Glanz K, Rimer B, Viswanath K. Health
behavior and health education, 4th ed, USA,
Jossey Bass2008; 23- 44, 68 -95.
19- Taylor D, Bury M, Campling N, et al. A
review of the use of health belief model (HBM)
theory of reasoned action (TRA) theory of
planned behavior (TPB) Transtheoretical
model (TTM) to study and predict health
related behavior change. 2nd ed, London,
2006; 38- 49.
20- Taraghi Jah S, Hamdiye M, Yaghubi M.
predictor factors of shisha in government university.
Journal of the Faculty of Medicine Shaheed
Beheshti University of Medical Science and Health
Services2011; 34 (4): 249- 56. [In Persian]
21- Moemen Nasab M, Najaﬁ S, Kaveh M,
Ahmadpoor F. Prevalence of risk behavior in
students of academy centers of Khoramabad
city in 2005. J Lorestan Uni Med Sch2006;
8(2): 23- 8. [In Persian]
22- Dehdari T, Jafari A, Joveyni H. Students’
perspectives in Tehran University of Medical
Sciences about factors affecting smoking
waterpipe. RJMS2012; 19 (95):17- 24. [In Persian]
23- Ajzen I. Constructing questionnaires based
on the model of planned behavior. University
of Massachusetts. 2010; [4 screens]. Available
at URL: http://www.people.umass.edu/aizen/
index.html, Accessed July 16, 2010.
24- Ahmadi Tabatabaei SV, Taghdisi M.H,
Nakheei N, Balali F. Effect of educational
intervention based on the theory of planned
behaviour on the physical activities of
Kerman Health Center’s Staff (2008). Journal
of Babol University of Medical Sciences2010;
12(2): 62- 69. [In Persian]
25- Barati M Allahverdipour A, Moinei B,
Farhadinasab A, Mahjub H. Evaluation of
theory of planned behavior-based education
in prevention of MDMA (ecstasy) use among
university students. Med J Tabriz Univ Med
Sci2011; 33 (3): 20- 29. [In Persian]
26- Sohrabi F, Hadian M, Daemi HR,
Asgharnezhad AA. The effectiveness of healthy
behavior training program in changing attitude of

Education intervention on waterpipe smoking of student

students towards substance abuse. JBS2008; 2(3):
209- 20. [In Persian]
27- Shashidhar A, Harish J, Keshavamurthy
SR. Adolescent smoking; a study of knowledge,
attitude and practice in high school children
2011. [4 screens]. Available at URL: http://
www.pediatriconcall.com/fordoctor/ Medical_
original_articles/smoking. 2011.
28- Koiso T, Koyama H, Suzuki K, Ohsawa S.
Evaluation of drug abuse prevention program
by utilizing of CD-ROM material. J Sch
Health2006; 3(1): 7- 14.
29- Rassool GH, Rawaf S. Predictors of
educational outcomes of undergraduate nursing
students in alcohol and drug education. Nurse
Educ Today2008; 28(6): 691- 701.
30- Botvin GJ, Beker E, Dusenbury L, Tortu S,
Botvin EM. Preventing adolescent drug abuse
through a multimodal cognitive-behavioral
approach: results of a 3-years study. J Consult
Clin Psychol1990; 58(4): 437- 46.
31- Hawkins JD, Catalanto RF, Miller JY.
Risk and protective factors for alcohol and
other drug problems in adolescence and early
adulthood: implications for substance abuse
prevention. Psychol Bull1992; 112(1): 64 -105.
32- Barikani A. High risk behaviors in
adolescent students in Tehran. Iran J Psychiatry
Clin Psychol2008; 14: 192- 198. [In Persian]
33- Allahverdipour H, Heidarnia AR, Kazem
NezhadA, Witte K, Shaﬁee F, Azad Fallah P.
Applying fear appeals theory for preventing
drug abuse among male high school students
in Tehran. Scientiﬁc J Hamadan Univ Med
Sci2012; 13(3): 43- 50. [In Persian]
34- Mcalister A, Perry C, Killen J, Slinkard
LA, Maccoby N. Pilot study of smoking,
alcohol and drug abuse prevention. Am J Public
Health1980; 70(7): 719 -721.
35- Carroll, MK. Therapy manuals drug
addition: A cognitive behavioral approach,
National Institute on drug abuse press 1998: 98.
36- Jadgal KM, Zareban I, Rakhshani F,
Shahrakipour M, Sepehrvand B, Alizadeh
Sivaki H. The effect of health education
according to the theory of planned behavior

on malaria preventive behavior in rural men
of Chabahar. J Research Health2012; 2(2):
236- 45. [In Persian]
37- Hyde MK, White KM. Disclosing donation
decisions: the role of organ donor prototypes
in an extended theory of planned behaviour.
Health Educ Res2009; 24(6):1080- 92.
38- Caron F, Godin G, Otis J, Lambert LD.
Evaluation of a theoretically based AIDS/
STD peer education program on postponing
sexual intercourse and on condom se among
adolescents attending high school. Health
Educ Res2004; 19(2): 185- 97.
39- Gerrard M, Gibbons FX, Brody GH,
Murry VM, Cleveland MJ, Wills TA. A
theory-based dual focus dual focus alcohol
intervention for preadolescents: the strong
African American families program. Psychol
Addict Behav2006:20(2): 185- 95.
40- Maziak W, Eissenberg T, Rastam S, et
al. Belief and attitude related to narghile
(waterpipe) smoking among university student
in Syria. ann epidemiol2004; 14: 646- 54.
41- Khalil J, Heath R, Nakkash R, Aﬁﬁ R. The
tobacco health nexus? Health messages in narghile
advertisements. Tob Control2009; 18(5):420 -1.
42- Maziak W, Eissenberg T, Ward KD.
Pattern of waterpipe use and dependence:
implications for intervention development.
Pharmacology, Pharmacol Biochem Be2005;
80: 173- 79.

503

