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Abstract
Background: Cigarette smoking is a shared risk factor for a variety of health conditions.
Aims: To estimate the prevalence of cigarette smoking among Iranian adolescents and young adults.
Methods: In this systematic review and meta-analysis, we searched PubMed, Web of Science, Embase, Scopus and do-
mestic databases from January 2001 to December 2018. Cross-sectional studies that reported the prevalence of cigarette 
smoking among high school students, university students or general population aged 14–30 years were eligible. Data on 
prevalence of smoking, age and gender of subjects, sample size, date, and location of studies were extracted by 2 independ-
ent reviewers. 
Results: We included 99 studies in the analysis. For high school students, the pooled life-time prevalence of cigarette 
smoking was 13% in girls and 23% in boys. For university students, the life-time prevalence was 11% in women and 33% in 
men. The pooled prevalence of current and regular smoking among high school boys was 9% and 5%, respectively, com-
pared with 3% and 1% in girls. The pooled prevalence of current and regular smoking among male university students was 
22% and 11%, respectively, compared with 5% and 1% among female students. The prevalence of current smoking among 
the general population aged 15–24 years was 3.3–13.9%. The prevalence of regular smoking among this population was 
1.0–10.2%.
Conclusion: Cigarette smoking is notable among Iranian young adults especially boys and university students. Our find-
ings call for reinforcement of tobacco prevention and control policies across Iranian schools and universities.  
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Introduction
Cigarette smoking is one of the most important causes 
of death and disability worldwide. The World Health 
Organization (WHO) has estimated that tobacco causes 
about 8 million deaths annually worldwide (1). Smoking 
imposes a heavy economic burden globally, especially in 
developing countries. The diseases attributed to smoking 
accounted for around 6% of global health expenditure in 
2012 (2). In the WHO Eastern Mediterranean Region, the 
age-standardized prevalence of smoking in men aged > 15 
years is estimated to be around 40% (3).

Cigarette smoking usually begins at an early age of 
adolescence. The early onset of smoking is associated 
with early incidence of noncommunicable diseases (4) 
as well as infectious diseases (5). Furthermore, tobacco 
dependence is more severe in people who start smoking 
at younger ages, and quitting smoking is more difficult in 
this group (6–8). The prevalence of adolescent and young 
adult smoking varies in different regions of the world. In 
the United States of America (USA), 16% of young adults 
aged 18–24 years (9) and 12.5% of adolescents smoked 
cigarettes at least once a month (10).  A recent estimate 

indicates that around 10% of adolescents aged 12–15 years 
in low- and middle-income countries smoke cigarettes 
(11). In the Islamic Republic of Iran, the prevalence of 
monthly smoking among high school students varies 
from 2.7% to 20% (12–16). 

Policy-making requires that we take into account 
the public health importance of cigarette smoking, and 
provide timely and comprehensive information on 
current status of cigarette smoking among adolescents 
and young adults. In this systematic review, we provided 
a nationwide estimate of current, regular and life-time 
cigarette smoking among Iranian adolescents and young 
adults aged 18–30 years. Furthermore, we reported 
the gender-specific prevalence of smoking in various 
subgroups including high school and university students 
as well as the general population.

Methods
Study design
This systematic review was conducted according to the 
Meta-analysis Of Observational Studies in Epidemiology 
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(MOOSE) guidelines. We used the Preferred Reporting 
Items for Systematic Review and Meta-Analyses (PRIS-
MA) for detailing the identification and selection of stud-
ies for inclusion in the review.

Study selection 
Studies were eligible for inclusion if they were cross-sec-
tional; conducted among adolescents aged 14–18 years or 
young adults aged 18–30 years; and published in either 
English or Farsi languages. Studies were excluded if 
they used nonrandom sampling; the sample size was not 
clearly declared; the prevalence was not reported or could 
not be calculated from the data; and the prevalence was 
reported based on the level of nicotine.

Search strategy
We searched PubMed, Web of Science, Embase and Scop-
us to identify English-language articles. To capture Far-
si-language articles, databases of SID, Iran Medex, MagI-
ran, Medlib and IranDoc were searched. The search was 
restricted to January 2001 to December 2018. The search-
es were adapted for each database, using combinations 
of the following keywords: (1) prevalence OR epidemiol-
ogy OR frequency OR cigarette smoking OR occurrence 
OR incidence OR survey; (2) tobacco smoking OR cigar 
smoking OR smoking OR smoking behave* OR smoking 
habit*; and (3) Iran OR Persia*

Article screening
Two independent reviewers (MA and ZKh) carefully 
scanned the titles, abstracts and keywords of each arti-
cle for their relevancy and eligibility. Any disagreements 
between the reviewers were resolved by further investi-
gation and discussion among the authors. If the informa-
tion in the title or abstract was insufficient, the full text 
was reviewed.

Data extraction
The following information was extracted from each el-
igible article by 2 independent reviewers, and if there 
was any discrepancy between the reviewers, the decision 
was based on negotiation with the third reviewer. The 
extracted data included: study location and setting, pub-
lication year, participants’ characteristics  (gender and 
age), sampling source (high school, university, or general 
population), sample size, reported prevalence of cigarette 
smoking and its confidence intervals (CIs) by type (life-
time vs current and regular).  

Definitions 
Life-time smoking was defined as whether a person had 
ever smoked cigarettes in their life-time. Cigarette smok-
ing during the previous month was considered as current 
smoking.  Regular smoking was defined as smoking ≥ 1 
cigarette every day or every other day during the previ-
ous month. We categorized the prevalence of smoking 
by level of education, gender, and type of smoking. Fur-
thermore, to increase the generalization of the results, we 
estimated the prevalence based on the time of the study 
and type of city. As the prevalence of smoking may vary 

by time, we estimated the pooled prevalence in 2001–
2010 and 2011–2018. We categorized cities based on their 
population: small cities with the population < 1 million 
and large cities with a population ≥ 1 million. We calcu-
lated the pooled prevalence in subgroups with at least 3 
related articles.

Quality assessment
The quality of studies was examined by two authors (ZKh 
and MA) based on the STROBE (Strengthening the Re-
porting of Observational Studies in Epidemiology) check-
list for cross-sectional studies.

Statistical analysis
The pooled prevalence was calculated using the metap-
rop command in Stata version 14. The standard error of 
prevalence,  , for each study was calculated 
based on the binomial distribution formula. The hetero-
geneity of studies was evaluated using I2 statistics. For I2 
> 50%, which depicted heterogeneity between studies, the 
random effects model was used to estimate the pooled 
measures and 95% CIs. A forest plot was used to display 
the results of the meta-analysis. A funnel plot of log odds 
versus study size was constructed (17).     

Results
Literature search 
Our search identified 3456 articles, and 1477 of them were 
excluded because they were duplicates. Title/abstract 
screening of the remaining 1979 articles resulted in the 
selection of 475. Further screening of full-text articles led 
to the inclusion of 99 eligible articles in the meta-analy-
sis.

Forty-six studies were conducted in high school 
students and included 51 943 girls and 74 476 boys. The 
number of studies on male, female and both genders was 
17, 1 and 28, respectively. Twenty-four studies reported 
current smoking and 33 the lifetime prevalence of 
cigarette smoking. Daily or regular smoking was reported 
in 22 studies (12–14,18–60). Thirty-seven studies were 
conducted among university students; 4 among men 
and 33 among both genders. There were 37 169 female 
and 25 647 male students. Twenty-eight studies reported 
the current prevalence and 13 the life-time prevalence of 
smoking. Daily or regular smoking was reported in 10 
studies (16,61–96). Finally, 16 studies were conducted in 
the general population; 1 among women and 15 among 
both genders. These studies recruited 29 676 women 
and 36 587 men. The current and life-time prevalence 
of smoking was reported in 7 and 1 studies, respectively. 
Regular smoking was reported in 13 studies (97–112).

Meta-analysis of smoking prevalence
High school students

The characteristics of the studies included in the system-
atic review and meta-analysis of cigarette smoking prev-
alence in Iranian high school students are presented in 
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Table 1. The pooled prevalence (95% CI) of life-time smok-
ing was 13% (10–16%) in girls (Figure 1A) and 23% (20–26%) 
in boys (Figure 1D). The overall (combining both genders) 
pooled prevalence of life-time smoking was 18% (14–23%) 
(Figure 2A). The pooled prevalence of current smok-
ing was 3% (2–4%) among girls (Figure 1B) and 9% (7-11) 
among boys (Figure 1E). The overall pooled prevalence of 
current smoking was 7% (5–8%) (Figure 2B). The pooled 
prevalence of regular smoking was 1% (0–1%) in girls 
(Figure 1C) and 5% (4–7%) in boys (Figure 1F). The over-
all pooled prevalence of regular smoking was 3% (2–4) 
(Figure 2C). The pooled prevalence of current smoking in 
both genders was higher in 2011–2018 than in 2001–2010 
(4% vs 3% among girls and 10% vs 9% among boys) (Figure 
3B and 3E). However, the pooled prevalence of life-time 
smoking was lower in 2011–2018 than in 2001–2010 (10% 
vs 17% among girls and 23% vs 25% among boys) (Figure 
3A and 3D). For regular smoking, there was a decrease 
in smoking prevalence within the more recent period 
among girls (0.0% vs 1%) but an increase among boys (6% 
vs 5%) (Figure 3C and 3F). Furthermore, the pooled preva-
lence of all types of smoking in both genders was higher 
in large cities than in small cities (Figure 4, see Appendix 
online).

University students 

The characteristics of the studies included in the system-
atic review and meta-analysis of cigarette smoking prev-
alence in Iranian university students are presented in 
Table 2. The pooled life-time prevalence of smoking was 
11% (7–14%) in women (Figure 5A, see Appendix online) 
and 33% (23–44%) in men (Figure 5D, see Appendix on-
line). The overall pooled prevalence of life-time smoking 
was 18% (12–24%) (Figure 2D). The pooled prevalence of 
current smoking was 5% (3–6%) in women (Figure 5B, see 
Appendix online) and 22% (16–28%) in men (Figure 5E, see 
Appendix online). The overall pooled prevalence of cur-
rent smoking was 12% (10–15%) (Figure 2E). The pooled 
prevalence of regular smoking was 1% (1–2%) in women 
(Figure 5C, see Appendix online) and 11% (7–15%) in men 
(Figure 5F, see Appendix online). The overall pooled prev-
alence of regular smoking was 5% (3–7%) (Figure 2F). The 
pooled prevalence of current smoking in both genders 
was higher in 2011–2018 than in 2001–2010 (2% vs 1% 
among women and 24% vs 20% among men) (Figure 6B 
and 6D, see Appendix online). However, the pooled prev-
alence of life-time smoking was lower within the more 
recent period than in the previous years. This increase 
was greater among men (10% vs 13% among women and 
29% vs 49% among men) (Figure 6A and 6C, see Appen-
dix online). We did not perform the subgroups analysis 
for regular smoking because of the insufficient number 
of studies. The pooled prevalence of all types of smoking 
in both genders was higher in large cities than in small 
cities (Figure 7, see Appendix online). The only exception 
was a higher prevalence of current smoking among men 
in small cities than in large cities (Figure 7E, see Appen-
dix online). 

General population 

The studies on smoking prevalence in the general popu-
lation were heterogeneous (Table 3, see Appendix online); 
therefore, we could not estimate the pooled prevalence. 
The prevalence of current smoking among the age group 
15–24 years was reported to be 3.3–13.9%. The prevalence 
of regular smoking among this age group varied from 
1.0% to 10.2%. The asymmetry in the funnel plots was in-
dicative of some degree of publication bias (Figures 8 and 
9, see Appendix online).

Discussion
The current systematic review and meta-analysis indi-
cated that the prevalence of cigarette smoking was high 
among Iranian adolescents and young adults. The pat-
tern of smoking differed among different age groups. 
The prevalence of smoking among male university stu-
dents was markedly higher than among male high school 
students, whereas in female students, the difference be-
tween the 2 groups was negligible. In both age groups, 
male students had a higher prevalence of smoking than 
female students had. Furthermore, the prevalence of 
smoking was higher in large cities compared to small cit-
ies. Around 25% of Iranian male high school students ex-
perienced smoking during their life time. The prevalence 
of current and regular smoking was 9% and 5%, respec-
tively, among male high school students. In male univer-
sity students, a third had experienced life-time smoking; 
more than 20% of students were current smokers and 10% 
were regular smokers. Around 13% of female high school 
students and 11% of university students had ever smoked 
cigarettes. The prevalence of current smoking in female 
university students was only 2% more than among high 
school students (5% vs 3%), and regular smoking in both 
age groups was similar (1%).

According to the findings of a nationwide approach 
to surveillance (STEPS) survey in the Islamic Republic of 
Iran in 2016, the prevalence of current smoking among 
adults aged 18–24 years was estimated to be 14% for men 
and 2% for women. In the current study, we showed 
that among university students, 22% of men and 5% of 
women currently smoked cigarettes. Comparison of our 
findings with those of the STEPS survey indicate that 
the prevalence of current smoking among university 
students is higher than in the general population. 
Furthermore, a meta-analysis in the Islamic Republic 
of Iran in 2013 indicated that 19.8% of male and 2.2% 
of female university students smoked cigarettes (113). 
However, the main drawback of that meta-analysis is 
the lack of a clear definition for smoking, which limits 
any comparison. The prevalence of current smoking in 
young adults varies in different regions of the world. For 
instance, in Western Cape, South Africa, the prevalence 
for men and women was 22% and 14.8%, respectively (114). 
According to the 2013 National Health Interview Survey 
in the USA, the prevalence of current cigarette smoking 
in men and women aged 18–25 years was approximately 
22% and 15%, respectively (115). Furthermore, in the 
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Table 1 Characteristics of studies included in systematic review and meta-analysis of cigarette smoking prevalence in Iranian high 
school students categorized by type of use

Author Year of 
publication

 City Sample size Current smoking prevalence 
(%)

Total Female Male Total Female Male 
Ziaee 2001 Tehran 4023 2018 2005 4.1 1.0 7.2

Ahmadi 2003 Shiraz 397 200 197 8.3 1.5 15.2

Kelishadi 2004 Isfahan, Najaf Abad, Arak 1950 1004 946 8.7 4.0 12.5

Mojahed 2004 Zahedan 475 259 216 1.3 0.4 2.3

 Vafaee 2004 Tabriz 1000 — — 28.6 — —

Yazdani 2008 Tehran 502 242 260 3.5 2.0 5.0

Namkin 2008 Birjand — — 1233 — — 3.9

Ramezankhani 2010 Tehran 2340 1079 1216 11.4 10.1 13.1

Rahmanian 2010 Jahrom 1145 456 689 9.9 3.3 14.2

Mohammadkhani 2010 10 provinces 2538 1255 1283 4.4 1.3 7.4

Karimy 2012 Zarand — — 250 — — 14.7

Habib E 2012 Tehran 4591 2499 2092 8.3 5.3 12.1

Moeini 2012 Hamedan 1161 573 588 10.2 6.8 13.4

Shahnazi 2012 Isfahan — — 382 — — 7.2

 Mohammadi 2014 Babolsar — — 450 — — 7.4

 Karimy 2014 Zarandieh — — 350 — — 15.1

 Reisi 2014 Isfahan — — 382 — — 32.0

 Meysamie 2015 Tehran 2877 1320 1557 4.4 1.4 7.0

Alizadeh-Charandabi 2015 Sanandaj 1524 760 764 9.9 6.4 13.1

Roohafza 2015 Isfahan 5362 2641 2681 5.8 1.9 9.7

Mohammadi 2017 Marivan — — 470 — — 6.4

Rezaei 2017 Jahrom 630 315 315 2.7 1.6 3.8

Bashirian 2018 Hamedan — — 730 — — 13.2

Sabzmakan 2018 Noshahr — — 440 — — 11.8

Author Year of 
publication

City Sample size Lifetime prevalence

Total Female Male Total Female Male 
Ziaee 2001 Tehran 4023 2018 2005 30.9 26.9 35.0

Ahmadi 2003 Shiraz 397 200 197 25.4 11.5 39.5

Mojahed 2004 Zahedan 475 259 216 15.6 7.8 25.2

Mojahed 2004 Zahedan 475 259 216 1.6 1.6 0.8

Mohammadpoorasl 2007 Tabriz — — 1779 — — 18.2

Mohtasham Amiri 2008 Rasht — — 1297 — — 28.2

Namkin 2008 Birjand — — 1233 — — 21.3

Pasharosh 2009 Kermanshah — 3163 — — 15.0 —

Rahmanian 2010 Jahrom 1145 — — 21.9 — —

Ramezankhani 2010 Tehran 2340 1079 1216 36.3 36.5 37.6

Momtazi 2010 Zanjan 537 273 264 21.8 10.3 33.7

Mohammadkhani 2010 10 province 2538 1255 1283 14.7 6.1 23.1

Mohammadpoorasl 2011 Tabriz — — 1785 — — 14.3

Shamshiri Milani 2011 Tehran — 2313 — — 12.9 —

Mohammadkhani 2011 National 2538 1255 1238 14.7 6.1 23.1

Karimy 2012 Zarand — — 250 — — 43.7

Mohammadpoorasl 2012 Tabriz 4903 2775 2099 16.4 11.2 22.5

Shahnazi 2012 Isfahan — — 382 — — 32.7

Nazarzadeh 2013 Zanjan — — 1064 — — 23.4

Pirdehghan 2013 Yazd 460 187 273 23.3 12.8 30.8

Mohammadi 2014 Babolsar — — 450 — — 30.1

Barati 2014 Hamedan — — 810 — — 17.2
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Eastern Mediterranean Region, the prevalence of current 
cigarette smoking in university students was 11% in 
Pakistan (116), 18% in Palestine  (32.8% in men vs 3.6% in 
women) (117) and 24.7% in the Syrian Arab Republic (39.82% 
in men vs 5.54% in women) (118). The global estimates in 
health profession students showed that the prevalence 
of smoking varies by region. The highest prevalence was 
reported in Europe, where the prevalence in men ranged 
from 36% among nursing students to 55.8% among 
pharmacy students. In the Eastern Mediterranean 
Region, the prevalence varied from 3% to 6% in women 

and 20% to 28% in men (119). Compared with these 
national reports, in our study, the prevalence of smoking 
among Iranian students, especially women, seems to be 
lower than in European countries, but similar to most 
Eastern Mediterranean countries. One explanation for 
the lower prevalence of cigarette smoking in the Eastern 
Mediterranean Region, including the Islamic Republic of 
Iran, may be the increasing tendency of young adults to 
try other types of tobacco, mainly water pipe smoking. In 
the Islamic Republic of Iran, the prevalence of life-time 
and current water-pipe smoking among students was 

Khajehdaluee 2014 Sarakhs 943 436 507 19.2 13.8 23.9

Bidel 2014 Ilam — — 1000 — — 11.4

Meysamie 2015 Tehran 2877 1320 1557 12.1 9.9 13.8

Roohafza 2015 Isfahan 5362 2641 2681 11.6 6.8 16.5

Chaman 2015 Shahroud — — 450 — — 12.8

Ayubi 2017 Zanjan — — 958 — — 23.4

Karimi 2017 Shiraz — — 900 — — 19.7

Khayyati 2017 East Azerbaijan 4422 1990 2432 8.9 5.5 11.8

Mohammadi 2017 Marivan — — 470 — — 34.7

Pirdehghan 2017 Yazd 704 256 448 17.4 9.8 21.9

Bashirian 2018 Hamedan — — 730 — — 27.2

Author Year of 
publication

City Sample size Regular

Total Female Male Total Female Male  
Heidari 2004 Tehran 1119 — — 3.4 — —

Mojahed 2004 Zahedan 475 259 216 1.2 0.4 2.3

Heydari 2007 Tehran 1095 381 712 5.0 2.0 6.0

Mohammadpoorasl 2007 Tabriz — — 1779 — — 4.4

Mohtasham Amiri 2008 Rasht — — 1297 — — 6.7

Pasharosh 2009 Kermanshah — 3163 — — 1.1 —

Rahmanian 2010 Jahrom 1145 — — 14.2 — —

Ramezankhani 2010 Tehran 2340 1079 1216 3.3 2.1 4.2

Author Year of 
publication

City Sample size Regular

Total Female Male Total Female Male  
Mohammadpoorasl 2011 Tabriz — — 1785 — — 2.8

Mohammadpoorasl 2012 Tabriz 4903 2775 2099 4.0 0.5 9.2

Nazarzadeh 2013 Zanjan — — 1064 — — 10.8

Heydari 2013 Tehran — — 1271 — — 6.3

Bidel 2014 Ilam — — 1000 — — 1.3

Mohammadi 2014 Babolsar — — 450 — — 7.5

Mohammadi 2014 Babolsar — — 450 — — 2.3

Barati 2014 Hamedan 810 2.7

Meysamie 2015 Tehran 2877 1320 1557 2.4 0.2 4.3

Mohammadi 2017 Marivan — — 470 — — 4.7

Khayyati 2017 East Azerbaijan 4422 1990 2432 2.0 0.6 3.1

Ayubi 2017 Zanjan — — 958 — — 10.8

Ataeias 2018 Tabriz 1161 566 567 5.9 1.2 10.6

Author Year of 
publication

City Sample size Lifetime prevalence

Total Female Male Total Female Male 

Table 1 Characteristics of studies included in systematic review and meta-analysis of cigarette smoking prevalence in Iranian high 
school students categorized by type of use (concluded)
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<caption>Figure 1. Forest plot of studies included in meta-analysis of cigarette smoking prevalence in high school students: Left: life time (A), 
current (B) and regular (C) smoking prevalence in girls. Right: life time (D), current (E), regular (F) smoking prevalence in boys. 
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Figure 1 Forest plot of studies included in meta-analysis of cigarette smoking prevalence in high school students: Left: life time (A), 
current (B) and regular (C) smoking prevalence in girls. Right: life time (D), current (E), regular (F) smoking prevalence in boys.
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<caption>Figure 2. Forest plot of studies included in meta-analysis of total (both sexes) cigarette smoking prevalence in high school and 
university students. Left: life time (A), current (B) and regular (C) smoking prevalence in high school students. Right: life time (D), current (E) 
and regular (F) smoking prevalence in university students. 
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Figure 2 Forest plot of studies included in meta-analysis of total (both sexes) cigarette smoking prevalence in high school and 
university students. Left: life time (A), current (B) and regular (C) smoking prevalence in high school students. Right: life time (D), 
current (E) and regular (F) smoking prevalence in university students.
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Table 2 Characteristics of studies included in systematic review and meta-analysis of cigarette smoking prevalence in Iranian 
university students

Author Year of 
publication

 City Sample size Life-time prevalence

Total Female Male Total Female Male 
Ahmadi 2004 Shiraz 400 343 57 25.3 19.4 59.3

Pour ali 2005 Ardebil 1106 779 327 13.9 3.7 38.3

Zarrabi 2005-2006 Gilun 827 — — 26.4 — —

Shamsi Meymandi 2010 Kerman 1677 872 805 31.0 15.0 51.0

Amin-Esmaeili 2013 Tehran 1761 1162 599 	 34.0 16.4 43.8

Amin-Esmaeili 2013 Tehran 1741 1107 629 32.7 15.4 42.8

Amin-Esmaeili 2013 Tehran 1755 1159 591 29.6 12.5 38.5

Amin-Esmaeili 2013 Tehran 1568 1043 518 31.7 10.0 39.1

Mohammadpoorasl 2014 Tabriz 1837 1100 737 15.6 4.2 11.4

Fajani 2015 Isfahan 1512 765 747 33.7 22.8 44.9

Jalilian 2016 Kermanshah 620 — — 11.6 — —

Kabir 2016 Karaj 1959 1301 658 7.2 6.3 9.1

Mozafarinia 2017 Tehran 422 — — 26.3 — —

Sahebihagh 2017 Qazvin 521 357 164 8.6 3.0 20.7

Tarrahi 2017 Khorramabad 1131 701 430 1.6 0.9 2.8

Abbasi-Ghahramanloo 2018 Tehran 1985 1376 609 17.6 10.6 33.5

Author Year of 
publication

 City Sample size Regular  prevalence

Total Female Male Total Female Male 
Nakhaee 2009 Kerman 833 — — 4.5 — —

Mohtasham-Amiri 2011 Guilan 3700 — — 16.0 — —

Amin-Esmaeili 2013 Tehran 1761 1162 599 5.9 0.6 8.7

Amin-Esmaeili 2013 Tehran 1741 1107 629 6.2 0.9 9.3

Amin-Esmaeili 2013 Tehran 1755 1159 591 5.3 0.4 7.9

Amin-Esmaeili 2013 Tehran 1568 1043 518 3.9 0.1 5.4

Mohammadpoorasl 2013 Tabriz 1837 1100 734 15.8 7.1 28.5

Taheri 2015 Mashhad 936 519 417 9.8 2.5 18.9

 Kabir 2016 Karaj 1959 1301 658 4.8 1.2 11.9

Menati 2016 Ilam 1824 16.6

Mozafarinia 2017 Tehran 422 — — 8.5 — —

Tarrahi 2017 Khorramabad 1131 701 430 0.8 0.3 1.6

Abbasi-Ghahramanloo 2018 Tehran 1985 1376 609 1.9 0.2 5.7

Author Year of 
publication

 City Sample size Current prevalence 

Total Female Male Total Female Male 
Ahmadi 2004 Shiraz 400 343 57 3.3 1.2 15.3

pour ali 2005 Ardebil 1106 779 327 7.4 1.2 32.0

Zarrabi 2005-2006 Guilan 827 — — 9.6 — —

Nojomi 2006 Tehran 1000 — — 5.6 — —

Rahimi Rad 2007 Urmia 1500 908 592 8.1 2.3 17.1

Mohtasham-Amiri 2009 Astara 1226 — — 19.5 — —

Shoja 2010 Gorgan 538 362 176 6.1 0.8 17.3

Shamsi Meymandi 2010 Kerman 1677 872 805 11.0 2.0 21.5

Nazary 2010 Semnan — — 320 — — 14.4

Kasiri 2011 Ahvaz — — 745 — — 15.0

Jafari 2011 Tehran 400 201 199 30.0 15.9 44.7

Tavakolizadeh 2011 Gonabad 279 125 154 9.8 4.1 14.4

Jafari 2011 Tehran 400 143 257 27.3 12.6 35.4

Mohtasham-Amiri 2011 Guilan 3700 1870 1800 19.5 6.5 33.0
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Ghodsi 2012 Guilan — — 222 — — 23.0

Ghodosi 2012 Isfahan 537 292 245 18.6 4.5 35.5

Jamali 2013 Tehran 1086 — — 11.9 — —

Amin-Esmaeili 2013 Tehran 1761 1162 599 12.4 3.8 16.8

Amin-Esmaeili 2013 Tehran 1741 1107 629 11.9 2.4 17.4

Amin-Esmaeili 2013 Tehran 1755 1159 591 11.2 2.0 14.1

Amin-Esmaeili 2013 Tehran 1568 1043 518 10.5 1.3 15.1

Machowicz 2013 Tehran 170 — — 3.5 — —

Nasirian 2013 Kerman 772 — — 15.8 — —

Seghatoleslam 2014 Tehran 500 — — 27.0 — —

Shojaa 2014 Gorgan 538 362 176 6.1 0.8 17.0

Babaei Heydarabadi 2015 Tehran 604 — — 10.4 — —

Fajani 2015 Isfahan 1512 765 747 32.8 27.4 38.2

Mozafarinia 2017 Tehran 422 — — 3.8 — —

Poorolajal 2017 Hamedan 1259 765 494 16.2 6.3 31.6

Abbasi-Ghahramanloo 2018 Tehran 1985 1376 609 5.3 1.5 14.0

Rahimi Pordanjani 2018 Yazd 250 — — 19.2 — —

Author Year of 
publication

 City Sample size Current prevalence 

Total Female Male Total Female Male 

Table 2 Characteristics of studies included in systematic review and meta-analysis of cigarette smoking prevalence in Iranian 
university students (concluded)

42% and 19%, respectively (120). Lack of awareness of the 
negative effects of water-pipe smoking and lower stigma 
toward its use are factors that explain this pattern (121).

In male high school students, the prevalence of current 
cigarette smoking was lower than among university 
students (9% vs 22%). However, for girls and women, the 
prevalence was similar among high school and university 
students (3% vs 5%). A meta-analysis of 12–15-year-old 
adolescents of 68 low- and middle-income countries 
indicated that 13.3% of boys and 6% of girls currently 
smoked cigarettes (11). The highest prevalence for boys 
was for the Western Pacific Region (17.5%) followed by 
the Eastern Mediterranean Region (13.3%), whereas for 
girls, the highest prevalence was reported in the Western 
Pacific Region (10.0%) and Region of the Americas 
(8.7%). The corresponding prevalence in the Eastern 
Mediterranean Region for girls was estimated at 3.8%, 
which was close to our estimate (11),  while the prevalence 
of current smoking among Iranian high school boys (9%) 
seems to be lower than the overall estimate in the Eastern 
Mediterranean Region (13.3%). 

We showed that in both age groups, male students 
smoked cigarettes more than female students smoked. 
The sex ratio varied from 2 (for life-time smoking in 
high school) to 11 (for regular smoking among university 
students). Global estimates indicate that men smoke 
5 times as much as women smoke (124). A variety of 
national studies have confirmed the higher prevalence of 
smoking in Iranian men (122, 123). The lower prevalence of 
cigarette smoking among women may be due to greater 
stigma that exists toward smoking among women. 

We found that the prevalence of smoking was higher 
in large cities compared to small cities. Despite a slight 
increase in prevalence of smoking within more recent 
years, the prevalence of life-time smoking decreased. This 
decrease may have been due to several factors including 
increasing awareness of young people about tobacco 
hazards, tendency to use other drugs, including hookah, 
and success of tobacco control programmes. In the 
Islamic Republic of Iran, it is culturally inappropriate for 
girls to smoke (124). Around 15% of the 80 million Iranian 
population is aged 15–24 years and half of them are men. 
Among > 2 million high school students and ~4 million 
university students, more than half are male (125,126). 
Extrapolating our results to these populations reflects 
the alarming rate of cigarette smoking among Iranian 
adolescents. A growing body of evidence indicates that 
smoking initiation at lower ages is strongly related 
to subsequent smoking behaviour, including regular 
and heavy smoking in adulthood, which highlights the 
importance of early interventions for smoking prevention 
(127). According to the World Health Organization report 
on the national tobacco control programme, the Islamic 
Republic of Iran has performed well compared to other 
countries in the Eastern Mediterranean Region in many 
aspects of smoking control (including monitoring and 
smoke-free policies, smoking cessation programmes, 
health warnings on cigarette packages, and mass media 
and advertising bans for tobacco use). However, more 
action is needed in the field of taxation and affordability of 
tobacco, especially in large cities (128,129). The nature of the 
tobacco epidemic requires a comprehensive prevention 
and intervention plan focusing on the community as well 
as schools. A variety of strategies should be reinforced 
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Table 3 Characteristics of studies included in systematic review of cigarette smoking prevalence in Iranian young people aged 
14–30 years

Author Year of 
publication

 City Age 
group, 

yr  

Sample size Current prevalence

Total Female Male Total Female Male 

Mosavi-Jarrahi 2004 National (15–24) 7984 5016 2968 5.5 0.7 13.5

Sadeghi 2004 Isfahan, Najafabad and Arak (26–35) 3786 1969 1817 18.5 2.1 36.5

Sadeghi 2004 Isfahan Province (Isfahan, 
Najafabad and Arak)

(19–25) 3786 1969 1817 11.8 0.5 24.2

Mosavi-Jarrahi 2004 National (15–24) 12 060 6761 5299 3.3 0.3 7.2

Fotouhi 2009 Tehran (15–24) 1043 654 389 3.4 0.9 6.1

Fotouhi 2009 Tehran (15–24) 618 384 234 13.9 3.2 23

Nadimi 2009 Rafsanjan (20–29) 140 71 69 19.3 8.5 30.4

Baheiraei 2013 Tehran (15–18) 1201 609 592 11.4 7.2 15.7

Abdollahifard 2013 Shiraz (18–36) 483 — — 5.2 — —

Shuja 2017 Isfahan Province (25–34) 2902 — — 15.8 — —

Shuja 2017 Isfahan Province (19–24) 1874 — — 11.5 — —

Author Year of 
publication

 City Age 
group, 
yr  

Sample size Life-time prevalence

Total Female Male Total Female Male 

Baheiraei 2013 Tehran (15–18) 1201 609 592 26.2 22.2 30.2

Author Year of 
publication

 City Age 
group  

Sample size Regular prevalence 

Total Female Male Total Female Male 
Mehrabi 2007 National (15–24) 16 948 8330 8618 3.7 0.7 6.8

Mehrabi 2007 National (25–34) 16 934 8380 8554 14.0 2.5 25.3

Yunesian 2008 Tehran (13–19) 4249 2614 1635 0.9 0.4 1.7

Moghimbeigi 2009  Northwest provinces of 
Iran

(15–20) 1745 935 809 10.2 4.9 12.3

Meysamie 2010 National (25–34) 12760 — — 11.3 — —

 Meysamie 2010 National (15–24) 17710 — — 5.8 — —

Baheiraei 2013 Tehran (15–18) 1201 609 592 2.5 0.4 4.5

Baheiraei 2013 Tehran (15–18) 1201 609 592 3.16 0.82 5.5

Nekoei Moghadam 2013 Hormozgan  (15–24) 200 100 100 1.0 0.0 2.0

Nekoei Moghadam 2013 Hormozgan (25–34) 200 100 100 8.5 0.0 17.0

Baheiraei 2014 Tehran Female 
(25–34)

— 468 — — 2.8 —

Baheiraei 2014 Tehran Female 
(15–24)

— 350 — — 2.6 —

Hassanzadeh 2015 Tehran (20–30) 7350 — — 3.7 — —

Salimzadeh 2016 Kerman (15–19) 1000 500 500 0.3 0.0 0.5

Salimzadeh 2016 Kerman (20–24) 1000 500 500 2.8 0.0 5.4

Hoseini 2016 Tehran (15–24) 39 — — 7.7 — —

Salimzadeh 2016 Kerman (20–24) 1000 500 500 2.0 0.7 3.3

Kassani 2016 Tehran (20–30) — 14 347 6.21 — — —

Salimzadeh 2016 Kerman (25–34) 1000 500 500 8.9 0.1 16.5

Salimzadeh 2016 Kerman (25–34) 1000 500 500 2.3 0.3 4.2
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to reduce the prevalence and health effects of cigarette 
smoking in adolescents. Existing laws to restrict access 
to tobacco products by banning sales to minors should 
be reinforced. Effective and comprehensive educational 
programmes on the health risks of tobacco consumption 
and exposure to tobacco smoke should be established in 
schools and universities. Additionally, tobacco cessation 
facilities should be extended to all areas. Involvement of 
nongovernmental organizations and parents in tobacco 
control programmes as well as licensing the distribution 
of tobacco products in order to decrease availability are 
other strategies that should be strengthened by policy-
makers. 

Our findings should be interpreted by taking into 
consideration the limitations of the study. There were 
high variability and heterogeneity among studies 
regarding the sampling method, study instruments and 
reporting of variables. For example, despite the use of 
random sampling in all recruited studies, the variations 
in the sampling approach among studies were indicative 
of possible selection bias. Similarly, the different 
instruments used in the studies were suggestive of some 
degree of information bias. While definitions regarding 
life-time smoking were consistent among the included 

studies, there was some degree of heterogeneity regarding 
the definition of current and regular smoking. For 
example, in most studies, an exact definition of current 
smoking was not used, but in a small number of studies, 
it was measured objectively. Therefore, our results should 
be interpreted with caution. Furthermore, due to the lack 
of comprehensive databases, we did not have access to 
grey literature. Nevertheless, this review is important 
as it provides a comprehensive picture regarding the 
prevalence of smoking among Iranian young people 
that could serve as the foundation for policy-makers to 
develop and implement effective smoking prevention 
and intervention programmes. 

Conclusion
Cigarette smoking is notable among Iranian young 
adults in a way that boys and university students are af-
fected more. Prevention programmes in high schools and 
universities should focus on information, education and 
communication, and current policies on tobacco control 
should be reinforced.
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Prévalence du tabagisme par cigarettes chez les adolescents et les jeunes adultes 
iraniens : revue systématique et méta-analyse
Résumé
Contexte : Le tabagisme par cigarettes est un facteur de risque partagé pour un grand nombre de maladies.
Objectifs : Estimer la prévalence du tabagisme chez les adolescents et les jeunes adultes iraniens.
Méthodes : Dans la présente revue systématique et méta-analyse, nous avons effectué des recherches dans 
PubMed, Web of Science, Embase, Scopus et des bases de données nationales de janvier 2001 à décembre 2018. Les 
études transversales rapportant la prévalence du tabagisme par cigarettes chez les lycéens, les étudiants ou dans la 
population générale âgée de 14 à 30 ans étaient éligibles. Des données sur la prévalence du tabagisme, l’âge et le sexe 
des sujets, la taille de l’échantillon, la date et le lieu des études ont été extraites par deux analystes indépendants. 
Résultat : Nous avons inclus 99 études dans notre analyse. Pour les lycéens, la prévalence globale vie entière du 
tabagisme était de 13 % chez les filles et de 23 % chez les garçons. Pour les étudiants universitaires, la prévalence 
vie entière était de 11 % chez les filles et de 33 % chez les garçons. La prévalence cumulée du tabagisme actuel et 
régulier chez les garçons du secondaire était de 9 % et 5 %, respectivement, contre 3 % et 1 % chez les filles. La 
prévalence cumulée du tabagisme actuel et régulier chez les étudiants universitaires de sexe masculin était de 22 % 
et 11 %, respectivement, contre 5 % et 1 % chez les étudiantes. La prévalence du tabagisme actuel dans la population 
générale âgée de 15 à 24 ans était comprise entre 3,3 % et 13,9 %, La prévalence du tabagisme régulier au sein de cette 
population était de 1,0 % à 10,2 %.
Conclusion : Le tabagisme par cigarettes est très répandu parmi les jeunes adultes iraniens, en particulier les garçons 
et les étudiants. Nos conclusions appellent au renforcement des politiques de prévention et de lutte antitabac dans 
l'ensemble des écoles et des universités iraniennes. 
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انتشار تدخين السجائر بين المراهقين والشباب في إيران: استعراض منهجي وتحليل تَلَوي
محمد الراية، حميد شريفي، زهرة خورامي، غلايول أردلان، ليلى رجائي، غلام رضا حيدري، أرميتا شاه إسماعيل

الخلاصة
أنواع  وبعض  الدموية  والأوعية  القلب  أمراض  مثل  المرضية،  الحالات  من  لمجموعة  المشتركة  الخطر  عوامل  من  السجائر  تدخين  يُعتبر  الخلفية: 

السرطان. ويبدأ أغلب المدخنين التدخين قبل أن يبلغوا 18 عامًا.
الأهداف: هدفت هذه الدراسة الى تقدير معدل انتشار التدخين بين المراهقين والشباب في إيران.

 )Embase(و  )Web of Science(و  )PubMed( من  كل  بيانات  قواعد  في  بحثنا  التَّلَوي،  والتحليل  المنهجي  الاستعراض  هذا  في  البحث:  طرق 
و)Scopus( وقواعد البيانات المحلية في الفترة من يناير/ كانون الثاني 2001 إلى  ديسمبر/ كانون الأول 2018. وكانت الدراسات المقطعية التي 
أفادت انتشار تدخين السجائر بين طلاب المدارس الثانوية وطلاب الجامعة أو عموم السكان الذين تتراوح أعمارهم بين 14 و30 عامًا، دراسات 
صالحة للاستخدام. واستُخلصت بيانات عن انتشار التدخين وأعمار المشاركين ونوعهم، وحجم العينة، وتاريخ الدراسات وموقعها عن طريق اثنين 

من المراجعين المستقلين. وحُسب الانتشار الُمجمع لتدخين السجائر باستخدام نموذج تأثيرات عشوائي.
النتائج: أدرجنا في هذا التحليل 99 دراسة. أما طلاب المدارس الثانوية، فقد بلغ معدل انتشار تدخين السجائر الُمجمع طيلة العمر 13% بين الفتيات 
و23% بين الفتيان. وأما طلاب الجامعات، فكان معدل الانتشار طيلة العمر 11% في النساء و33% في الرجال. وبلغ معدل الانتشار الُمجمع للتدخين 
الحالي والمنتظم بين طلاب المدارس الثانوية من الفتيان 9% و5% على التوالي مقابل 3% و1% على التوالي من الفتيات. وبلغ معدل الانتشار الُمجمع 
للتدخين الحالي والمنتظم بين طلاب الجامعات من الذكور 22% و11%، على التوالي مقابل 5% و1% على التوالي، بين الطالبات. وبلغ معدل انتشار 
التدخين الحالي بين عموم السكان الذين تتراوح أعمارهم بين 15 و24 عامًا 3.3-13.9% وكان معدل انتشار التدخين المنتظم بين هذه الفئة من 

السكان %10.2-1.0
الاستنتاجات: يُعَد تدخين السجائر أمرًا ملحوظًا بين الشباب الإيرانيين، خاصة الفتيان وطلاب الجامعات. وتدعو النتائج التي توصلنا إليها إلى 

تعزيز سياسات الوقاية من تعاطي التبغ ومكافحته في جميع المدارس والجامعات الإيرانية.
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