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Abstract

Background: Cigarette smoking is known as a gateway drug for illicit drug use in youth. The objective of this study is to assess the
prevalence of cigarette smoking in the college students in Iran.

Methods: We searched electronic databases including Scopus, Medline/PubMed, Google Scholar and Web of Science, and national
databases such as Magiran, Scientific Information Database, [ranmedex, Medlib, Irandoc, and IranPsych from 1946 to 21st July 2018
without any language restriction using a proper search strategy. We used a random effect model to calculate the pooled prevalence of
cigarette smoking in college students in Iran. Chi-square test and I? index were used to evaluate the heterogeneity between the studies.
We used the meta-regression and subgroup analysis to assess the potential source of heterogeneity. Stata software, version 11
(StataCorp, TX) was used for all statistical analysis.

Results: We included 60 eligible articles in our study. The pooled prevalence of cigarette smoking at least once in the lifetime was
19% (95%CI: 17-22). The I? index indicated considerable between-study heterogeneity (12 =98%, p<0.001). The pooled prevalence of
cigarette smoking at least once in the lifetime in males and females was 28% (95% CI: 23-34) and 9% (95% CI: 6-13), respectively. In
multivariable meta-regression, a significant association was shown between the year of study (f=-13.1, p=0.011) and sampling method
(B=-12.8 p=0.017) and daily use in the last month.

Conclusions: Increasing prevalence of smoking among Iranian university students is an important health priority. Increasing
preventive and health education programs are recommended.
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Prevalence of smoking among college students in Iran

Introduction

Cigarette smoking is known as a serious public health
problem and an important cause of preventable morbidity
and mortality in the world (1). According to the global
burden of disease study in 2010, cigarette smoking is the
second leading cause of death globally (2) and has ad-
verse health effects such as coronary heart disease (CHD),
stroke , serious cancers including lung, larynx, esophagus,
pancreas, liver, cervix, bladder, mouth, etc. (3). It is esti-
mated 1.3 billion people smoke worldwide and WHO es-
timated that over 6 million people die annually due to cig-
arette smoking (WHO 2002). According to the WHO es-
timates in 2010, the prevalence of smoking in the Iranian
population was about 12%. Recent national surveys from
2005 to 2011 in adults between 15-64 years in Iran indi-
cated that cigarette smoking use is decreasing (4). The
national survey reported that the current use of cigarette
smoking in men was from 24.1% in 2005 to 20.8% in
2011 and in women were from 4.3% in 2005 to 0.9% in
2011. Also, daily use of cigarette smoking in men was
from 20.9% in 2005 to 19.2% in 2011 and for women was
from 2.9% in 2005 to 0.6% in 2011. The prevalence of
smoking in college students of some neighborhood coun-
tries was reported 11% to 30% (5-7). The Prevalence rate
of Cigarette smoking in the general population in Iran was
reported 11.9% in 2007. Also the prevalence of cigarette
smoking among Iranian youth was increasing 1). Various
studies conducted in Iran reported the prevalence of ciga-
rette smoking in college students from 9.8% to 18.48% (8-
10). Thus, because there is no consensus about the recent
prevalence rate of cigarette smoking in Iranian university
students and because of notable increased in the preva-
lence rate of cigarette smoking among university student
in Iran, we aimed to calculate the prevalence rate of ciga-
rette smoking in college students by meta-analysis.

Methods

We used a universal systematic review through various
national and international electronic databases to identify
studies that report the prevalence of smoking among uni-
versity students in Iran. In this article, we used a preferred
item for reporting systematic review and meta-analysis
(PRISMA) guidelines to present the results.

Search strategy

We conducted an initial search from 1946 to July 21,
2018, in various international (CINAHL, Med-
line/PubMed, EMBASE, PsycINFO and Web of Science),
regional (IMEMR), and national (Magiran, Scientific In-
formation Database, Iranmedex, Medlib, Irandoc, and
IranPsych) databases. The PICO of systematic review and
meta-analysis was used to retrieve and screen the related
studies. We used various combinations of related key-
words to specify the geographic location (i.e., country and
province names), target population (e.g., university stu-
dents) and type of substance (e.g., tobacco, smoking, ciga-
rette smoking). We did not limit searches by language.

For national databases, both English and Farsi key terms
were used. We used the EndNote X7 software to screen
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the citations based on inclusion and exclusion criteria
from various online databases and additional documents
retrieved through other sources. We also searched the key
journals in the field of substance use and mental health
and assessed the reference section of retrieved studies or
national reports documents to identify the related cita-
tions.

Eligibility criteria

The following eligibility criteria were used to screen the
retrieved studies.

1. All observational studies that reporting data on the
prevalence of cigarette smoking, including cohort studies,
cross-sectional studies, case-control studies and the related
regional and national surveys were included.

2. We included studies that report data on smoking use
through self-rated questionnaires or interviews among
university students.

3. We limited our geographic scope to studies conduct-
ed within Iran.

4. For the study population, we included studies con-
ducted among university students at the time of the study.

5. All scientific document types such as original articles,
national reports, and surveys were included.

Exclusion criteria

1. We excluded documents not reporting epidemiologic
data and also not reporting original data.

2. We excluded the review articles, systematic reviews,
meta-analyses, case reports, case-series studies and quali-
tative studies.

3. Studies with a sample size less than 100 were consid-
ered to be underpowered and also prone to a wider range
of biases and thus were also excluded.

4. Studies conducted among Iranian college students re-
siding outside of Iran.

5. We excluded studies in the general population, high
school students, and other age and gender-specific groups
that did not include university students. We did not set any
limits on study implementation or publication year.

Study selection and quality assessment

We screened studies in a stepwise fashion. Two authors
(KM & MK) reviewed the studies by title, abstract and
full text independently, based on eligibility criteria. Doc-
uments with disagreement were reconsidered by the two
reviewers, and a third coauthor (AN) was evaluated the
papers if needed. We used strengthening the reporting of
observational studies in epidemiology (STROBE) check-
list to investigate the risk of bias and the quality of each
eligible study. The studies were categorized into three
groups; studies receiving more than 80 percent of the total
score were considered as high quality, 60-79% of the total
scores as intermediate quality and 30-59% of the total
score were classified as low quality. Two authors (KH, M
and M.KH) were conducting the quality assessment of
included papers. The agreement among two reviewers was
calculated using weighted Kappa (86%).



Data extraction

MK & KM extracted data from the retrieved studies and
discussed disagreements with the third coauthor (AN) as
indicated. We used the structured sheets in Microsoft Ex-
cel® to extract the data including (1) authors, (2) publica-
tion year, (3) publication type, (4) site/s of study, (5) study
implementation year, (6) type of study, (7) sampling
method, (8) study population and sample size, (9) data
gathering method, (10) language (Farsi, English), (11)
Study scale (city, province, sub-national, national), (12)
number of recruitment sites, (13) gender distribution, (14)
age characteristics, (15) key socioeconomic indicators,
(16) type of university, (17) major of university student,
(18) prevalence of smoking.

Statistical analysis

We used the Q test at 5% significant level and I? index
to investigate the statistical heterogeneity; according to the
result of these tests we used a random effect model to cal-
culated summary pooled prevalence of cigarette use and
95% confidence intervals, weighted by the inverse of the
variance. We used the binomial distribution to calculate
the standard error in each study. We illustrated data in the
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form of forest plots for the above sub-populations wher-
ever such data was available. We used the Metaprop
command in Stata to conduct the meta-analysis.

Meta-regression analysis was used based on sample
size, year of the study and sampling methods to investi-
gate the potential source of heterogeneity.

We did not assess the publication bias because the
pooled prevalence is a positive number as a proportion
effect size and if we saw asymmetry in the funnel plot, it
is not due to the publication bias. To perform the statisti-
cal analysis, we used Stata-11 (StataCorp, College Station,
TX, USA).

Results

Descriptive Statistics

In the electronic database searching, the total number of
1917 publications was enrolled, and 4 studies were identi-
fied by the other sources. In the final step, 60 documents
were enrolled in the meta-analysis based on the screening
process by applying inclusion and exclusion criteria (Fig.
1). Table 1 reports the studies characteristics enrolled in
the systematic review and meta-analysis.

Record identified through database
searching in  national and
international databank (N=1917)

Records  retrieved

other sources (N=4)

through

A 4

(N=1240)

Removed duplicated records

v

Records screened for eligibility
by assessing titles (N=681)

studies

Studies were identified through

Records screened for eligibility
by assessing abstracts (N=100)

Excluded irrelevant
(N=584)
&L
~ references review (N=3)
A 4

Excluded
insufficient

studies
information  (not
reported prevalence) (N=17)

with

A 4
Full-text articles and other
scientific documents assessed
for eligibility (N=83)

A 4

3 articles were excluded: 1 very
old study, 2 review articles

y

78 studies were included in the
final systematic review and meta-
analysis (of them 60 reported
smoking use)

Fig. 1. The PRISMA flow diagram of different phases involved in searching and for relevant publications
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Table 1. The characteristic of studies were enrolled in the systematic review and meta-analysis

Study ID Year of Study location Age in years Prevalence (%)
First author study (Mean) Sampling methods Sample Response Daily Last Last Last Lifetime
size (n) rate (%) week month year

wid Afrashteh S & et al 2016 Bushehr 22.1 Random sampling 977 100 B _ _ 10 _
w2 Ahmadabadi S & et al 2015 Tehran 21.7 Multistage random sampling 1173 100 B _ 13.9 _ 30.6
W3 Ahmadi J & et al 2000 Shiraz 23.23 Random Cluster Sampling 501 90.22 36.1 _ _ _ 54.9
w4 Ahmadi J & et al 2000 Shiraz 20.69 Census 400 100 _ _ 10.8 _ 25.3
W5 Ahmadi J & et al 2001 Shiraz 20.5 Random sampling 184 100 B B B _ 34.8
W6 Akbari Zard khaneh S & et al 2011 Survey © 21.01 Stratified random sampling 8352 100 _ _ _ _ 18.78
w17 Allahverdipour H & et al 2011 Tabriz 22.09 Random Cluster sampling 2128 86.1 B -~ B B 15.6
W8 Amin-Esmaeili M & et al 2006 Tehran 20.4 Census 1761 96.8 34 4.8 8.2 12.5 16.9
W8 Amin-Esmaeili M & et al 2007 Tehran 20.2 Census 1736 96.1 4 5.2 7.8 132 17.6
W8 Amin-Esmaeili M & et al 2008 Tehran 20.2 Census 1750 90.7 29 3.8 6.1 10.8 143
w8 Amin-Esmaeili M & et al 2009 Tehran 20.1 Census 15.61 90.6 1.8 32 5.8 10.1 13.3
W9 Askarian M & et al 2011 Shiraz 21 Simple random sampling 600 100 10.1 _ _ _ _
W10 Babaei Heydarabadi A & et al 2013 Tehran B Random sampling 604 100 B B B _ 30.7
Wil Bahreinian A & et al 2001 Tehran 22 Random Cluster Sampling 566 100 3.35 B B _ 9.01
W12 Dehghani KH & et al 2009 Yazd 22 Random sampling 534 100 -~ _ _ _ 14.4
W13 Eslami A & et al 2013 Isfahan 23.02 Random sampling 264 91.29 B B B _ 21.2
W14 Fajani S & et al 2013 Isfahan B Stratified random sampling 1801 83.95 B B 32.8 33.79 _
W15 Ghanizadeh A & et al 1999 Shiraz 22.35 Random sampling 220 96.82 _ _ _ _ 52.38
W16 Goreishi A & et al 2010 Zanjan 21.3 Stratified random sampling 1340 89.55 _ _ 3.08 B 16
W17 Heydari T & et al 2013 Jahrom 21.15 Random sampling 1149 100 B B 2.52 _ 17
W18 Jalilian F & et al 2012 Kermanshah 22.68 Random sampling 385 82.08 _ _ _ _ 14.5
W19 Kabir K & et al 2014 Karaj 224 Random Cluster sampling 1959 94 _ B 4.5 _ _
W20 Kiamarsi A & et al 2010 Ardabil _ Random sampling 330 94.85 _ _ _ _ 13.1
w21 Majidpour A & et al 2004 Ardabil _ Census 1106 100 _ _ _ _ 13.9
W22 Mardani H & et al 2010 Bandar Abbas 25.54 Stratified random sampling 350 88.57 B _ B -~ 15.48
w23 Moayedi F & et al 2015 Hormozgan 22.7 Random sampling 350 97.7 20 _ _ _ _
W24 Mohtasham Amiri Z & et al 2005 Astara 242 Stratified random sampling 1380 88.84 17.69 _ 19.6 _ 21.8
W25 Mohtasham Amiri Z & et al 2005 Guilan 222 Multistage random sampling 3958 93.48 16.02 _ 19.5 -~ _
W26 Monirpoor N & et al 2013 Karaj, Takestan 22.55 Stratified random sampling 1053 100 _ _ _ _ 20.4
w27 Mortazavi GH & et al 2003 Birjand 21.47 Multistage random sampling 1000 87.00 _ _ _ _ 31.5
W28 Mozafarinia R & et al 2014 Tehran 22.4 Random sampling 422 100 8.5 5.2 3.8 5.2 26.3
W29 Nakhaee N & et al 2009 Kerman 21.2+2.1 Random sampling 1677 96 11 31
W30 Refahi A & et al 2012 Zahedan Random Cluster sampling 1014 98.9 B 7.6 11.7 22%

 Survey includes 5 universities from Iran: Tehran University, Isfahan University of Technology, Shahid Bahonar University of Kerman, Razi University of Kermansheh, and Ferdowsi University of Mashhad.

b Tehran, Guilan, Mazandaran, Golestan, Khorasan shomali, Khorasan razavi, Khorasan Jonobi, Sistan and Balouchestan, Kerman, Hormozgan, Boshehr, Khozestan, Fars, Esfahan, Markazi, Qome, Semnan, Yazad. Qazvin, Lorestan, Chaharmahal and
Bakhtiari, Kohgiluyeh Boyer, Kurdistan, Kermansheh, Ilam, Hamedan, Western Azerbaijan, East Azarbaijan, Ardabil, Zanjan university.

¢ survey includes 5 universities from whole of Iran: Tehran university, Isfahan University of Technology, Shahid Bahonar University of Kerman, Razi University of Kermansheh, Ferdowsi University of Mashhad

4 Please refer to the appendix 1 for details of studies included to the systematic review and meta-analysis
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Table 1. Ctd

Study ID Year of Study location Age in years Prevalence (%)
First author study (Mean) Sampling methods Sample Response Daily Last Last Last Lifetime
size (n) rate (%) week month year
W3l Rezahosseini O & et al 2008 Rafsanjan 21.35 Random sampling 1260 100 _ _ _ _ 12.6
W32 Rezakhani Moghadam H & et al 2012 Tehran 22.92 Stratified random sampling 977 100 _ B B B 22.76
W33 Roohafza H & et al 2007 Isfahan & Kashan Random sampling 812 100 _ _ _ _ 9.48
W34 Safiri S & et al 2015 Tabriz Stratified random sampling 1730 97.3 _ _ _ 12.4 _
W35 Sahraian A & et al 2008 Shiraz Random sampling 971 100 5.9 6.7
W36 Sargolzayi M & et al 2001 Mashhad 25.28 Census 1126 83.45 5.08 _ _ _ 39
W37 Shafiie N & et al 2011 Bam 21.56 Random sampling 760 100 _ _ _ _ 5.7
W38 Shojaa M & et al 2010 Golestan 22.1 Census 699 80 83.5
W39 Sohrabi F & et al 2006 Survey * 21.03 Random Cluster Sampling 8375 99.98 _ _ 10.3 14 20
W40 Taheri E & et al 2008 Mashhad Census 1100 85 9.8 3 9.8
W4l Talaei A & et al 2008 Torbat jaam 18-24 Census 843 100 _ _ _ _ 19.2
w42 Taremian F & et al 2006 Tehran _ Random sampling 2997 100 _ _ 11.6 15.7 242
w43 Taremian F & et al 2011 Tehran _ Random Cluster Sampling 4000 89.55 _ _ _ _ 18
W44 Tarrahi MJ & et al 2015 Lorestan 19.6 Random sampling 1131 95.8 0.8 _ _ _ 18
w45 Valipour M & et al 2009 Lorestan Range: 19-27 Census 100 100 _ _ _ _ 21
W46 Yaghoubi H & et al 2011 Survey ® _ Stratified random sampling 7330 95.12 _ _ 9.2 124 20.4
w47 Yekkehfallah L & et al 2009 Qazvin 20.4 Random Cluster Sampling 200 100 _ _ _ _ 1.5
w48 Zahedi R & et al 2016 Kerman 20.5 multistage non-random 1730 83.6 _ _ _ 13.2 _
sampling

W49 Zarrabi H & et al 2006 Gilan 22.12 Random sampling 845 97.87 9.6 25.8

* Survey includes 5 universities from Iran: Tehran University, Isfahan University of Technology, Shahid Bahonar University of Kerman, Razi University of Kermansheh, and Ferdowsi University of Mashhad.

b Tehran, Guilan, Mazandaran, Golestan, Khorasan shomali, Khorasan razavi, Khorasan Jonobi, Sistan and Balouchestan, Kerman, Hormozgan, Boshehr, Khozestan, Fars, Esfahan, Markazi, Qome, Semnan, Yazad. Qazvin, Lorestan, Chaharmahal and
Bakhtiari, Kohgiluyeh Boyer, Kurdistan, Kermansheh, Ilam, Hamedan, Western Azerbaijan, East Azarbaijan, Ardabil, Zanjan university.

¢ survey includes 5 universities from whole of Iran: Tehran university, Isfahan University of Technology, Shahid Bahonar University of Kerman, Razi University of Kermansheh, Ferdowsi University of Mashhad

4 Please refer to the appendix 1 for details of studies included to the systematic review and meta-analysis
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A total sample size of 81610 college students in mixed-
gender was included from 60 studies. Also, 34 studies
reported prevalence in male (n = 33514) and 26 in female
(n=46307), respectively.

The highest prevalence of lifetime smoking (at least
once in a lifetime) in mixed-gender studies was reported
in Shojaa et al. study in Golestan province that was equal
to 83.5% (11) and the lowest prevalence was 1.5% in
Qazvin (12). The highest prevalence of lifetime smoking
in males was 70.2% in the Ahmadi et al. study from Shi-
raz (13); In females, it was 31.7% in the Yaghoubi et al.
study (14). The lowest prevalence of lifetime smoking in
males and females were 2.38% and 0.86% in Qazvin (12)
(Yekkehfallah et al.), respectively. The average age of
males (reported in 32 studies) and females (reported in 26
studies) were 22.35 and 21.2 years, respectively. The
mean age of mixed samples was 21.7 years that reported
in 58 studies.

Heterogeneity

According to the result of the chi-square test and I? in-
dex, there was a substantial between-study heterogeneity;
they report the prevalence of cigarette smoking in at least
once in a lifetime (I?=98.65%, p<0.001), at least once in
the last year (12=97.2%, p<0.001), at least once in the last
month (I?=98.92%, p<0.001) and daily use in the last
month (1=98.8%, p<0.001). Consequently, the random

effect model was used in this study.

Subgroup Analysis

Based on the random effect model, the pooled preva-
lence of cigarette smoking at least once in a lifetime in
college students was 19% (95% CI: 17-22) (Table 2). Al-
so, the pooled prevalence of cigarette smoking at least
once in a lifetime in males and females was 28% (95% CI:
23-34) and 9% (95% CI: 6-13), respectively (Table 2).
The pooled prevalence of cigarette smoking at least once
in the last year in college students was 11% (95%CI: 9-3),
also in males and females were 18% (95%CI: 16-21) and
7% (95%CI: 5-8) respectively (Table 2).

Also, the pooled prevalence of cigarette smoking at
least once use in last month in both gender and male and
female subgroups was 10% (95% CI: 7-12), 20% (95%
CI: 15-26) and 5% (95% CI: 3- 8), respectively (Table 2).
The pooled prevalence of cigarette smoking daily use in
last month in both gender and male and female subgroups
was 6 (95% CI: 4-10), 12% (95% CI: 2-28) and 2% (95%
CI: 0-6), respectively (Table 2).

Moreover, the pooled estimate prevalence of lifetime
cigarette smoking by sampling methods, in random sam-
pling, random cluster sampling, census, and stratified ran-
dom sampling were 25.63% (95% CI: 19.62-31.64),
20.05% (95% CI: 11.30-28.80), 17.60% (95% CI: 8.75-
26.44) and 20.10% (95% CI: 18.70-21.51), respectively.

Table 2. The result of pooled prevalence of smoking in related subgroups in college students of Iran

Subgroup No. of Pooled Prevalence 95% CI I? P value for I?
Included studies (Random Effect)
At least once in 44 0.19 0.17-0.22 98.65 <0.001
the Life time
Male 22 0.28 0.23-0.34 98.58 <0.001
Female 20 0.09 0.06-0.13 98.72 <0.001
At least once in 10 0.11 0.09-0.13 91.52 <0.001
the Last year
Male 4 0.18 0.16-0.21 79.30 <0.001
Female 4 0.07 0.05-0.08 73.95 0.015
At least once in 20 0.10 0.07-0.12 98.63 <0.001
the Last month
Male 12 0.20 0.15-0.26 97.73 <0.001
Female 12 0.05 0.03-0.08 98.00 <0.001
Daily use in the 15 0.06 0.04-0.10 98.87 <0.001
Last month
Male 5 0.12 0.02-0.28 98.82 <0.001
Female 4 0.02 0.01-0.06 95.49 <0.001

Table 3. Evaluation of effect of every included study on the pooled prevalence of cigarette smoking using sensitivity analysis

Pre-Sensitivity Analysis

Post-Sensitivity Analysis

Subgroup No. of Pooled Prevalence 95% CI Upper and Lower Pooled Prevalence 95% CI Excluded
Included studies (Random Effect) of EF* (Random Effect) Studies

At least once in 45 19 17-22 Upper 20.76 18.07-23.4 Ww47°
the Life time

Lower 19.3 17.2-21.5 W38
At least once in 12 11 9-12 Upper 14.5 11.8-17.3 W28
the Last year

Lower 11.1 8.07-14.1 W14
At least once in 18 10 7-12 Upper 10.7 8.6-12.9 w17
the Last month

Lower 9.2 7.2-11.1 W14
Daily use in the 13 6 4-10 Upper 8.2 5.7-10.7 W8
last month

Lower 6.2 4.1-8.2 W55

* EF: effect size; the upper and lower limit of effect size (pooled prevalence) in post-sensitivity analysis after omitting each study
b Please refer to the appendix 1 for details of studies included to the systematic review and meta-analysis
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The point estimate of one study with multistage random
sampling was 31.50% (95% CI: 27.79-35.21).

Sensitivity Analysis

In the sensitivity analysis, the pooled estimation of
smoking lifetime prevalence was calculated after exclud-
ing every study. The lower and higher pooled prevalence
estimation in the sensitivity analysis was 19 (95% CI:
16.4-21.6) after omitting the Shojaa M et al. study and
20.76 (95% CI: 18.07-23.44) after omitting the
Yekkehfallah L et al. study, respectively (Table 3).

Meta-Regression Analysis

Meta-regression was used to investigate the effects of
suspected variables in heterogeneity in every duration and
frequency of cigarette smoking use. According to the mul-
tivariate model, there was a significant association be-
tween the year of study (B=-13.1, p=0.01) and sampling
method (f=-12.8, p=0.01) and daily use in the last month
(Table 4).

Discussion

We systematically reviewed the prevalence of smoking
among university students in Iran. There are four main
findings: (1) We found that among the 60 studies that re-
ported the prevalence of smoking in mixed-gender (81610
college students), the prevalence of smoking lifetime use
(at least once in a lifetime) in total, men and women col-
lege students is 19%, 28% and 9%, respectively. (2) Prev-
alence of smoking at least once in last month in both gen-
der and male and female subgroups were 10%, 20%, and
5%, respectively (3). Prevalence of daily smoking in the
last month in both genders, male and female subgroups
was 6%, 12%, and 2%, respectively (4). The prevalence of
smoking in the last year in both genders, male and female
subgroups was 11%, 18% and 7%, respectively. The prev-
alence of cigarette smoking in males was considerably
more than that of females in all durations.

Much research has been conducted to compare smoking
among university students with other populations. A meta-
analysis of the prevalence of current cigarette smoking
(this is similar to daily use in last month in the present
study) in the general population of west of Iran showed
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that prevalence of smoking in the total sample, men and
women is 11.75%, 22.9 and 0.6, respectively (15). In the
previous meta-analysis of smoking use in college students
of Iran in 2013, the pooled prevalence was reported 11.6%
in mixed-gender and 19.5% and 2.2% in male and female
college students ; it shows the significant increase in both
genders in comparison with the results of this study (16).
Moreover, various studies in Iran reported the prevalence
of smoking in 15-64 years old population from 9.7% to
13.9% in both genders, 19% to 24% in males and 0.3 to
0.9 % in females (3, 17). Therefore, the prevalence of dai-
ly use in the last month in university students is consistent
with the general population in Iran, but is higher than
youth (15-34 years old) that reported 8.3% (3). This dif-
ference has variant causes; several studies indicated that
some factors such as having smoking friends, stress, being
far from family and entertainment, living alone, curiosity
and seeking pleasure, an extended course of education,
despair from coming career and use as a fun and enjoy-
ment (18, 19). Smoking was significantly higher among
students living away from their families than those living
with families (20). In the contrary, some factors such as
friends, parental supervision, and personal expenditure by
them and extracurricular activities like sports are reported
as protective factors (21).

Smoking prevalence in adolescents and students as a
key and influential population in comparison with univer-
sity students is so important. In a systematic review study,
the prevalence of lifetime tobacco use including ciga-
rettes, pipe and hookah among high school students in
both gender, men and women were 21% , 30.9% and 14%,
respectively (22). On the other hand, the pooled estimates
for meta-analysis of cigarette smoking (not mention to
duration) in Iranian adolescents (14-19 years old) were
16.8% (21). A meta-analysis of smoking status in Iranian
male adolescents found almost one-third of male adoles-
cents (34.2%) have experienced smoking; this means life-
time prevalence. These results showed lifetime prevalence
in high school students correspond to university students.
Therefore, it is concluded that maybe the onset of smok-
ing in university student was in the school (23). Smoking
is a behavior that generally begins in adolescence. Most of
the smokers begin smoking in secondary school. Moreo-

Table 4. Assessing the effect of study variables on the pooled prevalence of cigarette smoking in college student in Iran using

meta-regression analysis

Univariable Model Multivariable Model

Prevalence Variable B SE p* B SE p
At least once in the Life time Sample size* -4.3 42 0.329 -4.5 44 0.323
Year of study 0.7 43 0.845 1.4 4.7 0.716
Sampling method® 0.26 4.9 0.934 1.1 5.4 0.842
At least once in the Last year Sample size 132 7.5 0.173 16.06 8.5 0.124
Year of study 1.7 53 0.754 1.7 8.5 0.885
Sampling method -2.83 5.4 0.692 -4.05 8.5 0.628
At least once in the Last month Sample size 2.8 4.7 0.543 2.4 4.6 0.618
Year of study -0.6 3.6 0.815 -3.3 3.9 0.456
Sampling method -4.9 34 0.163 -6.3 3.9 0.186
Daily use in the last month Sample size -3.04 4.6 0.511 -2.5 37 0.586
Year of study -4.9 4.8 0.382 -13.1 4.7 0.011
Sampling method -6.08 4.5 0.237 -12.8 4.6 0.017

2 Studies with sample size >1,000 versus <1,000 as reference.

b Random sampling, multistage random sampling, stratified random sampling, random cluster sampling vs. census as reference.

*p-value < 0.05 considered significant
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ver, about 60% of smokers in Iran have smoked before the
age of 18 years (7).

Much research has been conducted to confirm smoking
among university students across the country. The survey
of international comparison of tobacco smoking from 23
countries indicated that the prevalence of current smoking
was 6% to 44.5% (24). In the other study, smoking in
European university students from 13 countries, the preva-
lence of current smoking in both gender, male and female
was 33.9%, 35% and 33% (24). In addition, there was a
wide range variety of smoking prevalence among college
students of Eastern Mediterranean region countries and
some Arabic countries. Prevalence of cigarette smoking
among male Kuwait university students reported 42.2%
smoked daily a mean of 31 cigarettes per day (25) in Jor-
dan; current smoking was 16.5% (26) in Syria was
20.75%. (20) and in KSA and Lebanon (5) were 24% and
18.9%, respectively. In Saudi Arabia, the prevalence of
cigarette smoking among female college students was
reported 13.3% and among college departments, the high-
est prevalence was in the respiratory care department by
25% (27) that is much higher than in Iran (28). The
prevalence of smoking in university students in Iran is
lower than more countries in the world and lower than
their counterparts in Arabic and neighboring countries.
Maybe that means an alarm, this result show cigarette
smoking shift to other products such as water pipe or other
substance, because the water pipe is so acceptable and
adaptable with Iranian culture and environment. The pro-
spective study conducted in college students in the United
States indicated that current hookah use in the past 30
days predicts cigarette smoking progression among col-
lege smokers (27).

We also found that the prevalence of cigarette smoking
in males was considerably more than that of females. This
pattern was according to the results of all studies in Iran
and other countries in the university student and other
populations. The result of assessing the gender-related
responses to smoking cessation indicated that women wor-
ried more about smoking-related illnesses than men (26).
The results of our study subject to some limitations due to
existing high heterogeneity in all study subgroups pooled
prevalence. Consequently, the result of this meta-analysis
should be used and interpreted with consideration of these
limitations. One possible cause for heterogeneity could be
due to the variety of questionnaires used in included stud-
ies. Most of the included studies in the meta-analysis
failed to follow and report the standard questionnaire with
acceptable validity and reliability for measuring substance
and smoking use. Another cause may be the high variety
of smoking prevalence in the provinces of Iran that may
be another source of heterogeneity.

Conclusion

This meta-analysis showed that the pooled prevalence
of cigarette smoking among female and male college stu-
dents of Iran is lower than in other countries but high in
comparison with its prevalence in the general population
who are aged 15-34 years in Iran. In comparison with oth-
er countries may be a shift in use of other products such as

M. Khodadost, et al.

water pipe. The most common risk factors are having
smoker friends and lack of family support. However, as
the society has high expectations of this group, even low
smoking prevalence in this group is not acceptable. There-
fore, providing a comprehensive program with high effi-
ciency, which covers all aspects of life, is essential. Im-
plementation of prevention programs such as ‘life skills
training program’, “peer education” and “social market-
ing”, in addition to predicting a way of assessment and
monitoring of prevalence smoking and other substance in
university students are suggested.
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