
Introduction
Overweight and obesity are considered as widespread 
health problems across different societies. In developed 
countries, its increasing prevalence has attracted attentions 
since 1960s (1,2). Reports indicate that, unexpectedly 
enough, obesity and overweight are on the rise in 
developing countries where malnutrition and low weight 
are still common problems among children. Obesity and 
overweight are now rising at a faster rate in developing 
than developed countries (3-6). 
Pediatric obesity is significant for both its physical and 
psychological health consequences at childhood and its 
long-term complications. Pediatric obesity correlates 
positively with adult obesity and its outcomes. World 
Health Organization (WHO) has estimated that by 
2020, non-contagious diseases will account for three-
fourths of mortality in the developing countries (1). 
In the past 2 decades, attractions have shifted towards 

cardiovascular and non-contagious diseases in children 
– risk-factors which have been shown to exist since 
childhood. Obesity is one of the major risk factors of this 
type. Childhood obesity is accompanied by increased 
risks for metabolic syndrome, hypertension, and type 2 
diabetes in adolescence. Moreover, an obese child is at a 
greater chance to become an obese adult. Cardiovascular 
complications, diabetes and hypertension risks increase 
at adulthood which, overall, lead to increased risks of 
adulthood morbidity and mortality (7-9). Obesity and 
related diseases impose heavy human and economic 
burdens upon societies. 
Iran, like several other developing countries, has 
experienced a greater prevalence of obesity among 
children in recent years which is due to immobility and 
change in lifestyle and nutritional patterns (10-13). 
Pediatric obesity is defined by different measures 
including body net weight, percentages of weight for 
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height, percentage ideal weight for height, and body mass 
index (BMI), the latter of which is calculated as the weight 
in kilograms divided by the height in meters squared 
(kg/m2) (14). 
The Centers for Disease Control and Prevention 
(CDC) proposes BMI as the most appropriate and 
accessible monitoring measure for obesity (7). BMI is 
closely related to pediatric obesity outcomes such as 
hypercholesterolemia, hypertension, and cardiovascular 
diseases. Based on CDC’s definition in 2000, overweight 
refers to a BMI between 85th–95th percentiles of the BMI-
for-age and sex growth charts, while obesity is described 
as a BMI above 95th percentile (9,15). 
In the past 20 years, several studies have been conducted 
in different regions in Iran concerning the prevalence 
of pediatric obesity. Some studies have investigated the 
prevalence of pediatric obesity over years, reporting a 
rising trend for obesity. Some studies have enquired into 
the related factors to pediatric obesity. Some have been 
extensively conducted, covering several provinces. 
In a meta-analysis, systematic review, obesity is reported 
as around 5% among Iranian children (5.3% in boys and 
4.8% in girls) (15). In another meta-analysis, systematic 
review, the statistics were 5.1% and 10.8% among Iranian 
boys and girls respectively (16). 
This systematic review aims to summarize and determine 
the prevalence of obesity in school-age children in Iran. 

Methods
This systematic review examined the prevalence of 
overweight and obesity among Iranian school-age children 
from 2001-2013. The papers under study were published 
in the Persian and English databases of Magiran (Iranian 
Magazines and Journals ), Iranmedex, Medlib (Iranian 
Medical Library ), SID (Scientific Information Database), 
PubMed, Scopus, Ovid, ProQuest, and Elsevier. Different 
search strategies were applied in different databases as 
they provided different search tools. As for the English 
databases, a compound search for the key terms “child”, 
“obesity”, “overweight”, and “Iran” provided all the papers 
published from 2001-2013, which had these key terms in 
their abstracts, keywords, or main bodies. To search the 
Persian papers, “obesity” and “overweight” were looked up 
separately in the Persian databases for papers published 
during the same time span. Overall, 2010 papers – 1042 in 
the Persian databases (344 in Iran Medex; 329 in SID; 175 
in Magiran; and 194 in Medlib) and 968 English papers 
(210 in PubMed; 238 in Scopus, 12 in Elsevier; 498 in 
Ovid; and 10 in ProQuest) were found at the first stage 
of investigation. At the next stage, papers that focused 
on overweight and obesity in school-age children in Iran 
during the specified time span and that had their full 
paper available were selected. Repetitive papers as well 
as case-control and clinical trial papers were eliminated. 
A graduate in informatics and a specialist performed the 
search and analysis separately. A checklist covering paper 

titles, authors, time and setting of study, sample size, age 
of subjects, sex, and percentages of overweight and obesity 
was prepared for final assessment. At the end, 31 papers 
were included in the current study.
 
Results
In this study, 20 Persian and 11 English papers were 
examined. They were investigated in terms of place of 
study, year of publication, sample size, and prevalence 
rates of overweight and obesity. Table 1 summarizes the 
information from the papers. 
The overall prevalence rates of obesity in primary-school 
children in the published literature varied considerably 
from 1.4% in Zahedan (43) to 17.7 % in Ahwaz (20), and 
those of overweight from 1.5% in Zahedan (43) to 27.4% 
in Sari (23). The statistics also differed considerably in 
terms of sex. 

Discussion
In this section, the results of a number of extensively 
conducted studies on pediatric overweight and obesity in 
Iran are discussed:
In Mirmohammadi et al study (47), which was conducted 
on 29988 children aged 7-18 years of the Persian, Kurd, 
Lor, Baluch, Turk, and Arab races, the children were 
compared for BMI and obesity. It was found that Baluchi 
children had the lowest BMI scores. The highest BMI 
scores at the age of 8 and 9 years belonged to Arab girls, 
and to Turk boys at the age of 7 and 11. Obesity and 
overweight prevalence rates in Mirmohammadi et al 
study were higher than those in Kelishadi et al study (48). 
Mirmohammadi et al also reported that the BMI scores 
of Iranian children and adolescents have increased in the 
last decade, a fact which, according to him, has resulted 
from the changing lifestyle along with industrialization, 
urbanity, reduced physical activity, and increased calories 
and high-fat food consumption. Kelishadi et al study was 
conducted in 2008 on 21 111 students from 23 provinces 
aged between 6-18 years showing that rates for pediatric 
overweight and obesity were 8.82% and 4.5% respectively 
(48). 
In Ziaoddini et al study performed in 2007 on 899 035 
children entering school (48.8% females; 51.2% males) 
from 31 provinces in Iran, the prevalence rates of 
overweight and obesity were, according to CDC standards, 
13.5% and 3.5% respectively. In their study, overweight 
and obesity were more prevalent in big cities and western 
and northwestern provinces irrespective of sex (49). 
In the current study, the prevalence of obesity in Iran was 
found to be remarkably varied according to the published 
papers. The highest rates for obesity and overweight were 
respectively recorded for Sari (27.4% and 12%) (23), 
girls in Tehran (25% and 13%) (27), Ahvaz (18.8% and 
17.7%) (20), and Semnan (18.8% and 14.3%) (29), while 
the lowest rates belonged to Zahedan in the east of Iran 
(1.5% and 1.4%) (43). The low rate of obesity belonging 
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Table 1. A Summary of Results From Papers Published on Overweight and Obesity in School-Age Children in Iran

Author(s) Year City/Province Age Sample 
Size Sex Percentage of 

Overweight 
Percentage of 
Obesity 

Tabesh et al (17) 2012 Ahvaz 7-11 5811 2907 female; 
2904 male

19.3 female; 
23.6 male

4.5 female; 
6.05 male

Taheri et al (13) 2012 Birjand 6-11 1541 851 female; 
690 male 9.6 9.2

Ghanbari et al (18) 2010-11 Shiraz 8-12 478 Male 11.9 7.1

Veghari and Rahmati 
(19) 2010 Golestan 

province
Primary 
school-aged 7399 3465 female; 

3934 female 8.4 14.1

Aminzadeh et al (20) 2010 Ahvaz 6-10 1594 759 female; 
835 male 18.8 17.7

Amanolahi et al (21) 2010 Tehran Primary 
school-aged 1040 female 16.54 8.65

Valizadeh et al (22) 2009-10 Tabriz 7-11 1500 female 12.5 5.8

Behzadnia et al (23) 2009-10 Sari 7-12 653 356 female; 
297 male 27.4 12

Mojarad and Meybodi 
(24) 2009 Hamedan 6-11 1000 500 female; 

500 male 7.9 11

Maddah et al (25) 2009 Zahedan 7-11 1079 579 female; 
500 male 8.9 10.3

Talaie-Zanjani et al 
(26) 2009 Arak 7-11 742 407 female; 

335 male 4 1.7

Azarbaijani et al (27) 2009 Tehran 11 325 female 25.2 13.2

Mirzaei and Karimi 
(28) 2009 Yazd 6-7 2768 1261 female; 

1507 male 6.3 2.4

Nabavi et al (29) 2009 Semnan 7-12 400 193 female; 
207 male 18.8 14.3

Ahmadi et al (30) 2009 Kerman 7-11 1566 796 female; 
207 male 4.4 9.7

Motlagh et al (31) 2007 Iran 6 862433 12.8 3.4

Motlagh et al (31) 2008 6 782244 13.5 3.5

Motlagh et al (31) 2009 6 955388 10.9 3.4

Salem and Vazirinejad 
(32)

2008 Rafsanjan 7-11 1275 775 female; 
500 male 11.5 9.4

Asadi Noghabi (33) 2008 Bandar Abbas 7-11 1350 689 female; 
661 male 11.4 8.5

Madah and Nikooyeh 
(34) 2006-7 Rasht 6-11 6635 3084 female; 

3551 male
15 females; 
11.5 males

5.9 females; 5 
males

Khodaverdi et al (35) 2007 Tehran 9-11 240 120 female; 
120 male 13.8 14.6

Hajian-Tilaki et al (36) 2006 Babol 7-12 1000 550 female; 
450 male 12.3 5.8

Haj Salehi et al (37) 2006 Isfahan 7-11 150 female 20.66 2.66

Dorosty et al (38) 2005 Neyshaboor 6-12 1471 822 female; 
649 male Unknown 4.6

Karam Soltani et al 
(39) 2004-5 Yazd 6-11 3245 1658 female; 

1587 male Unknown 13.3

Soheilifar and Emdadi 
(40) 2003 Hamedan 6-11 1400 709 female; 

691 male 6.4 5.7

Ayatollahi and 
Mostajabi (41) 2002-4 Shiraz 6.5-11.5 2397 1129 female; 

1268 male
3.8 female; 6.8 
male 

6.1 female; 
3.3 male

Mozafari and Nabaei 
(42) 2002 Tehran 7-12 1800 female 13.3 7.7

Karajibani et al (43) 2002 Zahedan 7-12 2067 female 1.5 1.4

Taheri (44) 2002 Birjand 7-12 1772 793 female; 
979 male Unknown 4.3 female; 

2.5 male

Tabatabaie et al (45) 2002 Ahvaz 6-12 3482 1639 female; 
1843 male 6.7 5.2

Aasar and Asghari (46) 2001 Ahvaz 7-14 4793 2500 female; 
2293 male 6 2.2
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to children in Zahedan is a finding in line with those of 
Mirmohammadi et al study where the lowest BMI score 
is reported for Baluch children from among the Iranian 
races. 
In addition to the role of race and geographic, climatic 
factors on obesity, economic issues can play a role. 
Sistan and Baluchestan province is an economically 
underdeveloped region. Poverty and hardly accessible 
nutritional sources can lead to malnutrition and low 
weight among the children, preventing the potential ones 
from obesity. Higher prevalence rates of obesity among 
children from Sari, Tehran, Ahvaz, and Semnan can 
result from racial, climatic, and economic characteristics 
for which Ziaoddini et al reports higher prevalence rates 
among children from bigger cities. 

Pediatric Obesity in Other Regions of the World
Pediatric overweight and obesity across some Asian 
countries are reported as below:
Pediatric obesity in Dhaka, Bangladesh in the 6-9 and 10-
13 years age groups were 27.7% and 10.7% respectively 
(50). Overweight and obesity among 6-8 year-old children 
in Lebanon were respectively 26% and 5.7% for boys and 
25% and 6% for girls (51). The overweight and obesity 
rates were 11.1% and 7.2% for Chinese 7-14 year-old 
children (52), 17.9% and 16% for 9-12 year-old children 
from Kuala Lumpur, Malaysia (53), and 23.1%, 9.3% and 
2% for overweight, obesity and severe obesity among 
Saudi Arabian children and adolescents (54). 
The rates for overweight and obesity among Greek 
children were 25.3% and 5.6% (55) and 15.3% and 17.4 
in Argentinian 7-11 year-old children (56) respectively. In 
Mexican school-age children, the overweight and obesity 
rates were reported as 18% and 10.8% (57). On the other 
hand, obesity rates were reported in another study as 
41.8% in Mexico, 22.1% in Brazil, 22% in India, and 19.3% 
in Argentina (3). 
Pediatric obesity is very prevalent in developed countries. 
It is reported to amount to 28% in Canada, 26.9% and 
35.7% in Portuguese boys and girls, and 18.7% and 14.1% 
in Polish boys and girls respectively. Finally, pediatric 
overweight and obesity rate in the United States in 2009-
2010 was reported as 31.8% of which 16.9% (15% female; 
18.6% male) were obese (58-61).

Prevalence of Obesity and Overweight in the Two Sexes
Overweight and obesity are in a complicated correlation 
with sex. Overweight and obesity were found to be more 
prevalent among school-age boys in Tehran, Ahvaz, 
Birjand in 2012, Golestan province, Babol, Neyshaboor, 
and the varied Iranian races (11,17,19,36,38,47). However, 
in studies conducted in Ahvaz by Aminzadeh et al (20), 
Rasht by Maddah and Nikooyeh (34), and Birjand by 
Taheri, girls overrode boys in overweight and obesity 
rates. As for Semnan and Bandar Abbas, boys had a 
higher rate in obesity, while girls were of a higher rate 

in overweight (29,33). In Ayatollahi and Mostajabi study 
in Shiraz, obesity and overweight were more prevalent 
among girls and boys respectively (41). In Rafsanjan, 
overweight was found in girls more than in boys, whereas 
abdominal obesity was more frequent among boys (32). 
Finally, the findings from studies conducted in Arak by 
Talaie-Zanjani et al (26), in Ahvaz by Aasar and Asghari 
(46), and Kerman by Ahmadi et al (30) indicate that there 
was no significant difference between the two sexes. 
All in All, obesity and overweight are more prevalent 
among Iranian boys, similar to the situation in Bangladesh, 
China, and Poland (50,52,59). Further research is required 
to determine the reason(s) underling the difference 
between the two sexes. One possible reason may reside 
from sociocultural conditions in developing, urban areas 
where boys are more freely exposed to changing lifestyles 
including fast food consumption and computer games.
 
Comparison of the Prevalence of Obesity According to the 
Iranian and CDC Standards
In several studies including those by Mirmohammadi et al 
(47) on Iranian races and the ones conducted in Tehran, 
Arak, Neyshaboor, and Ahvaz, the prevalence of obesity 
and overweight determined according to the Iranian and 
CDC standards are compared. In all of them, the Iranian 
standard shows a higher prevalence (20,21,26,38). Given 
the racial and climatic differences in growth criteria, it 
should be taken into consideration that international 
standards may underscore pediatric obesity in Iran. This 
should be cared for when interpreting the results of studies 
in the literature.
 
Comparison of the Prevalence of Obesity Over Years
In some of the studies, obesity and overweight trends are 
compared over years. In Esmaillzadeh et al study in Tehran 
and Taheri et al study in Birjand, an increasing trend for 
both overweight and obesity was reported (11,13). In 
Ahvaz, overweight and obesity rates were respectively 
6% and 2.2% in 2001, 6.7% and 5.2% in 2002, 18.8% and 
17.7% in 2010, and 21.5% and 5.2% in 2012 (17,20,46). 
In Zahedan, the rates for overweight and obesity were 
respectively reported as 1.5% and 1.4% in 2002, while the 
rates were 8.9% and 10.3% in 2009 (25,43). The increasing 
trend of obesity among Iranian adolescents is reported 
in other studies (1,10,12,13,62). According to Kelishadi’s 
systematic review, pediatric obesity has doubled in Iran 
from 1993 to 1999 (63). 
Similarly, the growing prevalence of pediatric obesity 
is reported in other countries. In Brazil, it has increased 
from 4.1% in 1974 to 13.9% in 1997, in Thailand from 
12.2% in 1991 to 15.6% in 1993, and in India from 9.8% in 
2006 to 11.7% in 2009 (3). In the Japanese children aged 
6-14 years, the rate has risen from 5% in 1974 to 10% in 
1993 (3). Similar observations are reported concerning 
pediatric obesity among Greek children (55). 
This increasing trend may be the result of changing 
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lifestyles and nutritional patterns, reduced physical activity 
because of the replacement of computer games and TV 
viewing for high-activity games, and consumption of fast 
food and high-calorie foods.
The pediatric obesity in developed countries, which had 
increased more rapidly since 1960s, has currently gained 
a slower rate. There are reports suggesting the stopping 
or decreasing rate for it. Prevalence of pediatric obesity in 
the United States has not had any increase from 2007 to 
2010 (58). According to a study, pediatric obesity among 
school-age children in New York has decreased from 
21.9% to 20.7% during the time span from 2006-2007 to 
2010-2011 (64).

Conclusion
Overall, overweight and obesity prevalence rates are varied 
across Iran and high in certain regions. It is essential to 
devise health policies in this regard including appropriate 
interventional measures; familiarization of families and 
children with obesity-inducing factors, consequences, 
short- and long-term risks, and its morbidity and 
mortality; corporation of suitable educational programs 
in school curricula; and modification of lifestyles.
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