Original Article

The prevalence of smoking among Iranian middle scho ol
students, a systematic review

Masoumeh Amin-Esmaeili, MD, MPH *

Afarin Rahimi-Movaghar, MD, MPH *
Elaheh Sahimi-lzadian, MD 2

Mitra Hefazi, MD 3

Emran M. Razaghi, MD, MPH 2

Reza Yousefi-Nooraie *

1 Iranian Research Center for HIV/AIDS
(IRCHA), Tehran University of Medical
Sciences, Tehran, Iran

2 Iranian National Center for Addiction
Studies, Tehran University of Medical
Sciences, Tehran, Iran

3 Mental Health Office,
Health, Tehran, Iran

4 Health Research Methodology
Graduate Program, Department of
Clinical Epidemiology and Biostatistics,
Mc Master University, Ontario, Canada

Ministry of

Corresponding author:

Afarin Rahimi-Movaghar

Iranian Research Center for HIV/AIDS
(IRCHA), Tehran University of Medical
Sciences, Imam Khomeini Hospital,
Keshavarz Blvd., Tehran, Iran.
Telefax.: +98-21-66918899
Email:rahimia@tums.ac.ir

Objectives: The mean age of cigarette smoking has decreased along with
an increase in its prevalence, in developing countries. The aim of this
systematic review is to determine the prevalence of lifetime, current and
daily smoking among middle school students in Iran.

Methods: Various search methods have been used in this study including
searching different international databanks such as Pubmed, I1SI web of
Science, Psychinfo, CINAHL, Embase, as well as domestic databanks
including IranPsych and IranMedex. All original studies and researches in
Persian or English, which had described any kind of use including lifetime,
current and daily use of cigarette, hookah, and pipe among middle school
students, were included in the study with no restriction on date of
publication, and were qualitatively assessed. Subsequent to data
extraction, heterogeneity test was carried out on indicators for which more
than two studies were found, and meta-analysis was done using random
effects model.

Results: The combined prevalence of lifetime, current and daily cigarette
smoking were calculated as 14.2% (95% CI: 6.6-21.7), 2.7% (95% CI: 0.5-
5.9) and 1.1% (95% CI: 0.6-2.8), respectively. The combined prevalence
of “current tobacco use of all kinds” was 15% (95% CI: 10.4-19.5), as well.
Conclusions: The prevalence of smoking in this age range is lower in
Iran compared to other countries. However, a conclusion cannot be made
about the changes in the prevalence of smoking in recent years.
Moreover, studies carried out to the present have several qualitative
limitations, which points to the necessity of high quality repeated surveys.
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At the beginning of the 21st century about one third

of adults in the world used tobac¢d. Tobacco was
estimated to account for 4 million annual deaths in
1998. It has been estimated thatacco-attributable
deaths will rise to 8.4 million in 2020 and willaeh 10
million annualdeaths in about 203@).

The role of cigarette smoking as a risk factor besn
proven in many medical illnesses, and this substémc
considered to be one of the 10 risk factors resptms
for the whole burden of diseases (2).

There has been a significant decline in cigarette
smoking in recent decades in developed countrias, d
to legal restrictions and health education ac#sit{3,

4). Based on this fact and because tobacco maakets
profitable, cigarette companies have changed their
target markets and smoking has significantly inseea

in developing countries. It has been reported that
within two decades there was a 400 percent and 300
percent increase in cigarette smoking in India lded
Guinea, respectively (5).

In the year 1999, it was estimated that 80 perottite

1.1 billion cigarette smokers across the wdileé in
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the low or middle income countries (6).

Along with the increase in the prevalence of smgkin
there has been a significant decrease in its agagst,
and most studies show that the majority of smokers
have started smoking in their adolescence andréefo
the age of 18 (7-11). Cigarette smoking during
adolescence is a strong predictive factor for etiar
use in the adulthood. Adolescents can develop ingot
dependence after smoking relatively few cigarettes
(12). Early smoking initiation predicts longer diina

of smoking, heavier daily consumption, and incrdase
chances of nicotine dependence (13). In addition,
studies have showed associations between current
cigarette use with alcohol and other drug use,idalic
thoughts, and age at first sexual intercourse (8},
Moreover, fifty percent of young people who conénu

to smoke will die from smoking (1).

The prevalence of cigarette use in Iran has bagtest

in different ages and educational levels, as wsll a
different provincial or district levels. Carryinguba
systematic review cannot only provide an overvidw o
the present information, but can also preventdbedh
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of nationwide epidemiologic studies, for which huge
amounts of human and financial resources are needed
The aim of the present systematic review was to
determine the prevalence of tobacco use among eniddl
school students, according to the indicators etilifie,
current and daily use. In addition, the qualitiéshe
studies have been assessed in the present study.

Materialsand Method

Selecting the studies

The methods for carrying out the present study were
adopted from the book “Systematic review to support
evidence-based medicine” (16). The search forlastic
was done via five international and two domestic
electronic databanks, namely, Pubmed, ISI web of
Science, Psychinfo, CINAHL, Embase, IranPsych and
IranMedex. All searches were completed between
April and June 2008.

The databanks of scientific articles and thesese hav
been developed in Iran in recent years. As a siiesih
databank- the databank for research in mentalthealt
Iran (IranPsych:http://iranpsych.tums.ac.ir) provides
soft and/or hard copies of articles published in
scientific journals and post-graduate theses, dsase
abstracts of scientific articles presented at s$ifien
congresses. The databank covers psychological
science, neuroscience, social and cultural sciences
related to mental health, the epidemiology of menta
disorders and mental health issues, clinical seignc
and mental health services, with no time limitation
Iranpsych contains Iranian articles published im-no
Iranian journals with links in ISI, Pubmed, and
Psychinfo, as well. At present, this databank dosta
more than 7000 articles and 3500 student dissentati
Iranmedex (www.iranmedex.com) provides research
articles in medical science and contained 43000rdsc
from 146 scientific journals in Iran at the time thie
searching for this review.

Searching strategies in the databanks Psychinfo, IS
web of Sciences, Pubmed, CINAHL, and Embase
includes three parts: English transcription of leamd
cities with universities of medical sciences ane@ th
name of the universities (adopted from Farhoudian e
al.) (17), the terminology related to epidemiolagyd
prevalence estimation, the terminology related to
tobacco. The searching strategy in Iranian databank
was the English and Persian transcription with germ
related to epidemiology and cigarettes. Considetfieg
limitation in the use of a large number of keywoedfsl

the simultaneous use of the logical operators “aarutt
“or", each group of keywords were separately
evaluated in Iranian databanks and common cases wer
omitted. The strategy was adapted to each of the
databanks.

In addition to electronic search, manual search was
carried out in the list of references of articlesrid in

the electronic search and dissertations and related
article abstracts presented in conferences in laan,
well as reports of research projects carried out by
different universities and organizations availalais
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hard copies- not yet converted into electronic espin
Iranpsych. Authors of articles were contacted when
necessary in order to provide missing informatidp.
time limit was considered in the search strategy.

Included studies

Original observational studies in Persian and Bhgli
that had stated the prevalence of any kind of use,
including lifetime, current and daily use of cigiee
hookah (called Ghelyoon in Persian), and pipe édall
Chopogh in Persian) among school students were
included in case the prevalence was also categbrize
according to educational levels. No time limitatiwas
considered for the publication of the articles.etiihe

use of tobacco indicates the experience of using
tobacco during lifetime. Current use includes the af
any form of tobacco on a daily basis as well as
occasionally, at the time of interview. Regular use
defined as the daily or almost daily use of tobacco

Excluded studies

The titles and abstracts of the retrieved studiesew
reviewed by one of the reviewers. Then the fultgef

the selected studies were reviewed by two groups of
two reviewers, independently. All the disagreements
were being discussed with the third reviewer.

Accordingly, the following studies were excluded:

1- Studies that were not carried out on the middle
school students or had been carried out in thergene
population but did not contain information categed

by educational level;

2- Studies that had not quantitatively stated the
prevalence or had not provided a specific definitid
use;

3- Studies in which the studied sample did not
represent student population (e.g. adolescent et
correctional centers, individuals with behavioursl
mental disorders, child labourers, street children,
delinquents, and children of drug addicts).

Qualitative evaluation of studies

The complete texts of the included studies were
randomly given to two groups of two reviewers, and
were separately assessed by both reviewers in the
group. In case an article was excluded by any ef th
two reviewers, the reason of exclusion would be
discussed in the same group, and in case of uiugrta
or disagreement, a third researcher from anothaupr
would make the final decision.

For assessing the quality of the studies, Quality
Assessment Checklist for Prevalence Studies -with
minor changes- was used. The checklist evaluates th
method of sampling, the instruments, and method of
analysis. In quality assessment, the inability of
providing data necessary for systematic review,tted
the exclusion of some studies. These instancesdadl

not stating the prevalence of tobacco use categriz
by age or educational level, lack of definition of
indicators of use or the lack of possibility for
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calculating the confidence interval of tobacco use
prevalence.

Subgroup analyses were not done based on theyqualit
of the studies. However, the information on thelitpa

of the studies has been provided in the eviderae.ta

Data extraction

English and Persian articles were assessed in their
original language. The data was extracted by two
groups of two reviewers, and the differences were
rechecked. The following data was extracted forheac
study: year of field work, anonymity of intervieveee
(with or without individual identification), samplze,
location of study and geographical extension ofadat
collection, indicator of use (lifetime, current,ilgiin

the total sample and differentiated by sex, methbd
research (household, school and specific
environments).

Results

In the first stage of the search, 2590 document® we
collected from 5 international and two national
databanks, as well as non-electronic sources.
According to the limitations in advanced search of
Iranian databanks and using the keywords with high
sensitivity, the number of retrieved studies waghhin

this stage. After the exclusion of repeated casek a
evaluating their abstracts, 8 articles, 2 reseagports
and one conference abstract were included in the
second stage. In the next stage, after assessitit o
text, three articles and two research reports were
ultimately selected. Table 1 shows the excludedistu
and the reasons for their exclusion

The characteristics of included researches andlsleta
of the resulted data can be found in Table 2. Three
nationwide studies and two studies in the capitglaf
Tehran were included. Those studies have been

conducted between 1999 and 2007, and the number of

Table 1: studies excluded from the systematic revie

Smoking among Iranian Middle School Students

respondents varied from 216 to 5934 individuald. Al
studies were carried out on both sexes, but onty tw
studies have reported the results for each sex,
separately. In studies where results are diffeatadi

by sex, the prevalence for the whole sample has bee
adjusted by the authors of this review with the
assumption that the numbers of male and female
students are equal in Iranian population

Meta-analysis was carried out and combined
prevalence was calculated for lifetime and dailg 0§
cigarettes as well as current use of all tobacooymts,
without considering differences in sex. Stata (weers

8) software was wused for data analysis. First,
heterogeneity test was carried out. Considering the
presence of heterogeneity, random effects model was
used for analyses. The estimation of prevalence of
lifetime use of cigarette, and current use of @ltiacco
products was provided in the forest plot. Thereewer
limited studies regarding other indicators; therefdhe
results for those indicators are only described or
presented in the table

Lifetime use of tobacco

Four studies including two nationwide studies (28)
and two studies in the city of Tehran (26, 27) had
assessed “lifetime cigarette use”. Except for duneys
(27) that had categorized the results by sex, thero
studies had only presented the general resultshfor
total samples. These results varied between 9&per
and 26.8 percent. Figure 1 presents the resulhef t
meta-analysis. The combined prevalence of lifetime
cigarette use in the middle school students isutatied

as 14.2% (95% CI: 6.6-21.7)

Only one study (26) had reported a 24.5 percent
prevalence of “lifetime use of hookah” in the city
Tehran in the total sample (95% CI: 20.1-29.3)

w and the reasons for exclusion

Reference

Reason for Exclusion

Jahromi, Z. A. (18)
Kelishadi, R. (19)
Ayatollahi, S. A. (20)

Kelishadi, R. (21)
Mosavi Jarrahi, A. (22)
Ziaadini, H. (23)

Experimental study and non-random sampling

Not having access to abstract or full text

Carried out only on high school students

Despite contacting the author, there was no possibility of accessing the
results differentiated according to middle school students

Results differentiated according to middle stage were not present
Carried out on a home to home basis on general population; and the
results were not differentiated based on middle school students
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Table 2: Evidence table of the prevalence of tobacc o use in middle school students, categorized by se and pattern of use
type of target substance year of I . .
Ref. ref. population used study place life time prevalence current use daily use response quallty
rate index
. definition of ’ definition of : definition of
girls boys total index girls boys total index girls boys total index
. smoked
) 3" grade _ ever smoked _ any cigarette _ cigarettes in
A|_Z| 6_1”2%%%“ report students of cigarette 2007 national _ _ EZQIQ? cigarettes even _ _ n4—§01/6 use in the _ _ n0—€2301/6 20+ days in 93.1" 1&3
v middle school IR one or two puff A past 30 days o7 the past 30
days
Barikani A; . middle school - n=355 at least once not
2008 article students cigarette 2005 Tehran - = 9.6% during lifetime = - = = - - - - mentioned 1
smoked
. _ ever smoked _ any cigarette _ cigarettes in
CDC, 2004 sfr?gét m'g?['jzssgom cigarette 2003 national _ _ n;:l.zil(.y68 cigarettes even _ _ n11310/54 use in the _ _ n612%54 20+ days of 95 1
o7 one or two puff =70 past 30 days o7 the past 30
days
) . _ _ _ experienced _ _ _
Poureslami B middle school . 1999- n=3028 n=2903 n=5931 ; n=3028 n=2903 n=5931 smoked =1
M:2003 e giidents  cl9arette ooy Tean i 700 30206 20.9% ‘;ﬁ}iﬁg; - - - - 11%  3.8% 25% cigarette /day o -
d any
) 3" grade _ use
Aza.lrlpour, report  middle school  tobacco 2007 national _ _ _ _ _ _ n=227 form of B B _ _ 93.1™ 1&3
H.; 2007 28.3% tobacco in the
students
past 30 days
Barikani A; . middle school . n=355 at least once not
2008 article students water pipe 2005 Tehran - - 24.5% during lifetime - - - - - - - - mentioned 1
Kelishadi .~ middieschool . 2008 .o nN=2868 n=2786 n=5554 Sggaf'ggif" 92 3
R.; 2006 students 2004 - - - - 8.1% 13.5%  10.8%** use Y - - - -
used any
fact middle school . n=1181 form of
CDC, 2003 sheet students tobacco 2003 national _ _ _ _ _ _ 10.8%  tobacco in the _ _ _ _ 95 1
past 30 days
* 1- Imprecise or less than 70 percent sample response, in which the features of non-responding individuals were not presented.
2- The anonymity of the samples not being clearly stated in the study, or instances in which the interviewer had been able to identify the sample.
3- Imprecise sampling or choosing a sample not representative of the target population.
_ ** The prevalence have been recalculated and adjusted by the authors of this review, with the assumption that equal numbers of boys and girls are studying in the middle schools in Iran.
§ *** The response rate has been reported for the total of middle and high school participants in the study.
5
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Figure 1. Prevalence of “lifetime cigarette use” amo

ng the total middle school students

(Azaripour, 2007) National, 2007 —

(Kelishadi, 2006) National, 2004 —

(CDC, 2004) National, 2003 —|

457

Combined —

[aa]

T T
.09036

T T
.340799
Prevalence

Figure 2. Prevalence of “current tobacco use” among

Current use of tobacco

Two nationwide studies (24, 25) have assessed the
“current use of cigarette”, with a combined prevake

of 2.7 percent (95% CI: 0.5-5.9) for the total stesp
These two studies as well as one other nationwide
study (28) had also assessed the “current uselof al
tobacco products”. Their results varied from 1008 t
28.3 percent for total samples. According to theulte

of the meta-analysis shown in figure 2, the comtine
prevalence of current use of all tobacco produtss
percent (95% CI: 10.4-19.5) in the middle school
students

Daily use of tobacco

Three studies including two nationwide studies @),
and one study in the city of Tehran (27) had preskn
the “daily use of cigarette”. Their results varfeam
0.2 and 2.5 percent for the total sample. The d¢oatb
prevalence of daily use of cigarette for middlecsath
students is 1.1 (95% CI: 0.6-2.8).

Iranian J Psychiatry 2:4, Fall 2007

the total middle school students

Discussion

The prevalence of cigarette use during adolescisnae
valuable indicator for the prediction of future mer
caused by cigarette smoking, and is therefore itapor
for health-related policymakers and program-plasiner
in the country.

This is the first systematic review of the prevakerf
cigarette use among middle school students in Iran.
There is also a lack of similar studies globallgrimps

the systematic review of Campo-Arias on nicotine
dependence is the only study with some similaritees
the present review. Campo-Arias combined the result
of 6 studies in different parts of the world, witie aim

of determining the current and one year prevaleice
nicotine dependence in the adult general population
(29). The prevalence of nicotine dependence andyhea
smoking as well as the daily number of smoked
cigarettes have higher importance for public health
planning in the adult population. However, prevaken
of cigarette use in lifetime, last three months #amst
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month are more useful indicators in the populatién
school students, where assessments are done with th
aim of monitoring the future situation and planniog
prevention.

This systematic review showed that the number of
studies carried out on the prevalence of tobaceoius
the middle school students is very limited and the
available studies had used a variety of definitifars
tobacco use and had assessed different kinds a¢ob
products. However, the mean prevalence of lifetime,
current and daily cigarette use among middle school
students is estimated as 14.2, 2.7, and 1.1 percent
respectively.

Few studies have been carried out across the waorld
the prevalence of cigarette use in middle school
students. In recent vyears, the World Health
Organization has designed the Global Youth Tobacco
Survey (GYTS) in collaboration with the office on
smoking and health at the Center for the Contra an
Prevention of Diseases in the United States of Asaer
and is offering consultation to the six regionstioé
World Health Organization. One hundred and twenty
six countries from among the 192 members of the
World Health Organization had completed the
aforementioned survey by early 2004. The member
countries collect and report the data every 4 yeds.

In these studies, one of the target groups areestad
aged 13 to 15 (30). Most studies conducted actuess t
world such as GYTS have not provided the results of
middle school and high school students separately.
Cyprus National Study, which was a part of GYTS has
provided the results categorized by educationadllev
and has reported a 9.9 percent of current cigausie
among middle school students in the years 2005 and
2006 (31). In the National Youth Tobacco Survey of
United States of America the current use of cigaret
among middle school students was reported to be 9.8
percent in 2002 (32). Both of these figures shoat th
the prevalence of cigarette use in middle school
students in Iran is much lower than the similauffas

in Cyprus and USA

For the use of all tobacco products, the “prevatenic
current use” has been mainly studied and the esbult
prevalence is 15 percent. There is a significant
difference between current cigarette use (2.7 perce
and current use of all tobacco products, which lban
attributed to smoking hookah in the first place and
smoking pipe to a lesser degree. Smoking hookah is
also prevalent among school students in other ciesnt

of the Middle East, making it the most popular reth

of tobacco use in most of these countries (33%oime
countries, cigarette is the major form of tobacsedi

by school students (32). In other countries, usetloér
forms of tobacco is more prevalent; for exampl¢ha
United States of America, the use of cigars also da
significant prevalence (32).

The only study found on the lifetime use of hookah,
shows a higher prevalence of the use of this snbsta
in comparison to cigarettes. The use of this sulssta
even in adolescence, is more accepted than cigarett
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smoking; but it should be noted that in addition to
harmful physical effects, this tobacco product dooé

a gateway for tobacco use and lead to cigarette
smoking in the future.

This review confirmed the presence of a difference
between girls and boys regarding the use of tobhakco
higher prevalence of cigarette use among boys has
been showed in two studies. This difference hanbe
1.7 times for the current use of all tobacco prdsiand

3 times for the lifetime and daily use of cigarsite
There seems to be a lower difference between tbe tw
sexes with regard to the use of other tobacco mtsdu

In the study carried out in 12 countries on 13%oyé&ar

old students, in most country, a higher prevaleote
cigarette use has been reported in boys in congraris
to girls. The authors of the study have attributiee
reversed findings in some countries to the sucoéss
advertising by the tobacco industry in making
cigarettes fashionable (34).

In many countries across the world, the differeice
the prevalence of cigarette use in the adult paioma
for women compared to men is higher than one to ten
(). Similar figures have been reported from Irad &

has been shown both in a nationwide study in 1999
(35) and in a study in the city of Tehran in 20886)(

In addition, in some countries, the difference lestw
the two sexes with regard to cigarette use is lower
younger ages; and the continuance of this treridese
countries points to a change in the gender patérn
cigarette use among adults in the future (24, 37).
Similarly, in Iran gender difference with regard to
cigarette use is lower among school students tindmei
adult population. This suggests that we will beirfgc

an increase in smoking prevalence among young girls
in near future

The qualitative assessment of the included stuiies
this systematic review shows shortages in the nastho
study conduction and reporting the results. In some
studies, the response rate has not been repofted, t
sampling method has not been explained adequately,
the total results have not been corrected by apiatep
weighting of the different numbers of participatsoys

and girls, the data collection mechanism has nenbe
clarified and it is not known if a self-administdre
guestionnaire was utilized or the participants hiaeen
interviewed, which is important in studies on sBwsi
guestions

Iran has participated in GYTS in two stages in the
years 2003 (25) and 2007 (24), with conducting
nationwide surveys. The sample population in these
two surveys was comprised of third grade middle
school as well as first and second grade high d$choo
students. The results of these two surveys have bee
included in the present systematic review. Conttary
what is stated as similar research methods usdidein
GYTS survey studies, the sample size and sampling
method in Iran had significant differences in treans
2003 and 2007. In addition, with regard to the wide
confidence interval in the 2007 study, the basienup
which a very small sample (about 220 individualg} h

Iranian J Psychiatry 2:4, Fall 2007



been considered as representative of the thirdegrad
middle school student population is not clear.
Moreover, insufficient information about the method
and results was presented in the reports, and medrso
communication and secondary analysis were used for
the completion of this information.

Some factors have been known to have correlations
with the prevalence of cigarette use among youth.
Examples include tobacco industry propaganda, easy
access to cigarettes, and their low cost (1). &m lall
kinds of tobacco advertising have been banned for
many years now; however, cigarettes are easily
accessible and their cost is low. Each packet of
cigarette costs as much as two bottles of carbdnate
soft drinks. Cigarette prices underwent a 10 to 20
percent increase in the past three years. In additi
preventive education is being continuously presente
through the media. Based on article 12 of 2006 dkct
tobacco control, the sales and supply of cigardttes
individuals below 18 years of age, or with the
involvement of the same age group, is prohibited an
financial penalties have been considered for it).(38
However, this law has been implemented only to a
relative degree. Despite utilizing these stratediesir
effect on reducing cigarette use is not clear.

In Iran, studies that are based on cigarette uselirts
indicate a decreasing trend in the use of cigardtte
recent decade (35). However, considering the iesilt
the studies used in this systematic review, a dsang
trend in cigarette and tobacco use cannot be coefir

in the case of middle school students. On the aontr
the only studies conducted by same research tedm an
use of identical tool (the GYTS studies), indicate
significant increase in the use of cigarette arithtco
products from 2003 to 2007. Therefore, carrying out
more efficient longitudinal repeated studies for
monitoring changes and assessing the impact ofalont
policies is essential
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