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Review Paper 
The Prevalence of Obesity in Iranian Children: A Systematic 
Review and Meta-analysis

Background: The prevalence of childhood obesity has been on an increasing trend in the 
world during the past decades, with studies in Iran showing different and inconsistent 
prevalence rates. 

Objectives: This study was done to determine the prevalence of obesity in children 
through a meta-analysis approach.

Methods: This study was done to determine the prevalence of obesity in children 
through a meta-analysis approach from January 2000 to January 2021. Articles related 
to the subject were obtained by searching Scopus, ScienceDirect, SID, Magiran, Barakat 
Knowledge Network System, Medline (PubMed), and Google Scholar databases. The 
heterogeneity of the studies was evaluated using the I2 index and the data were analyzed 
by Comprehensive Meta-analysis software. 

Results: In a study on 2,637,912 individuals aged 2-15 years, the overall prevalence of 
obesity in Iranian children was 11.4% (95% CI: 9.4-13.7%) based on a meta-analysis. Also, 
in order to investigate the effects of potential factors (sample size and year of study) on 
the heterogeneity of obesity prevalence in Iranian children, meta-regression was used. It 
was reported that the prevalence of obesity in Iranian children decreased and increased 
with increasing sample size and increasing years of the study, respectively, and both were 
significantly different from each other (P<0.05).

Conclusions: Considering the high prevalence of obesity in Iranian children, it is necessary 
for health policymakers to take effective educational measures.
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1. Background 

besity is the most important nutrition-re-
lated disorder in developed countries and 
has been increasing in the world in recent 
decades [1]. The importance of childhood 
obesity is attributed not only to its prema-
ture physical and psychological effects but 

also to increasing adolescent obesity, increasing the in-
cidence of disease and mortality, and a huge economic 
burden on society [2].

Childhood obesity is directly related to adulthood 
obesity, with adulthood obesity being reported to be 
2-3 times higher in obese children than in non-obese 
children [2-4]. Obesity is associated with problems, 
such as depression, obstructive sleep apnea, risk of 
cardiovascular disease, diabetes, and hypertension in 
children [4]. Childhood obesity increases fat and blood 
pressure levels and also the risk of hyperlipidemia and 
type 2 diabetes during adulthood in developing and de-
veloped countries [5, 6].

Childhood obesity continues into adulthood, and more 
than 69% of children aged 6-10 years are also obese dur-
ing adulthood [7]. According to the World Health Organi-
zation (WHO) and National Health and Nutrition Examina-
tion Survey (NHANES) IV, 16% of children are overweight 
and 30% are at risk of being overweight [7, 8].

A total of 14.6% of preschoolers in low-income coun-
tries were obese in 2008, and the prevalence of obe-
sity in the total population was 12.4% in the same age 
group [9]. Various studies in Iran have shown different 
prevalence rates including 5.2% in Tehran [10], 14.1% in 
Golestan [11], 7.6% in Birjand [12], and 17.2% in Rasht 
[13]. Considering that interventional studies to reduce 
the prevalence of obesity in children require accurate 
and consistent information to prevent obesity-related 
problems and complications in children, the question 
of this study is how much is the overall prevalence of 
obesity in children?

This study reviewed the overall prevalence of child-
hood obesity using a meta-analysis approach.

2. Methods

Searching technique

This study was a systematic review, based on the find-
ings of studies on the prevalence of childhood obesity, 
including articles published in Persian and English in the 

databases of ScienceDirect, Scopus, SID, Magiran, Med-
line (PubMed), Barakat Knowledge Network System, 
and Google Scholar between January 2000 and January 
2021. The search process was carried out using the Per-
sian keywords, including children, obesity, body mass 
index, and their equivalent English words and possible 
combinations, and the Google Scholar search engine 
was searched using both English and Persian words. AND 
and OR operators were used in combination to provide 
more comprehensive access to all articles; therefore, 
the OR operator was used to check for common names 
for disorders, such as Obesity OR Hyperglycemia OR 
Body Weight) and BMI OR Body Mass Index. Also, the 
AND operator among the keywords (Children and Obe-
sity and Body Mass Index) was used for matching words 
in the MeSH: (Children [Title/Abstract]) AND Obesity 
[Title/Abstract]) OR Hyperglycemia [Title/Abstract]) OR 
Body Weight [Title/Abstract]) AND BMI [Title/Abstract]) 
OR Body Mass Index [Title/Abstract]).

Criteria for selection and evaluation of articles

All articles were first collected using the selected key-
words and a list of abstracts was prepared after the 
search was completed. After hiding the article specifica-
tions, including the name of the magazine and the au-
thor, the full text of the articles was made available to 
the reviewers. Each article was studied independently 
by two reviewers and if the article was excluded, the 
reason was mentioned and if there were differences 
between the two reviewers, the article was judged by 
the third reviewer, and the third reviewer’s opinion was 
considered. Articles in Persian and English extracted 
from cross-sectional studies on the prevalence of obe-
sity in Iranian children met the inclusion criteria. Review, 
case-control, cohort, and intervention studies were ex-
cluded from the list of articles. To review gray literature, 
i.e. documents that had not been published for any rea-
son, attempts to search the Google search engine and 
related websites were also on our agenda. The stud-
ies were then reviewed based on four-phase PRISMA 
(2009), including identifying articles, screening, review-
ing articles, acceptance criteria, and finally, articles and 
entered the meta-analysis.

Quality Assessment

STROBE checklist was used to review studies. This 
checklist consists of 22 sections, 18 of which are general 
and applicable to all observational studies, including 
cohort, case-control, and cross-sectional, and four are 
specific depending on the type of study and the vari-
ous methodological aspects, including objectives, de-
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termination of appropriate sample size, type of study, 
sampling method, research population, data collection 
method, the definition of variables and procedure, data 
collection tool, statistical tests, and findings. According-
ly, the maximum quality score of 32 was considered and 
articles with scores below 14 were recognized as poor 
in terms of quality and were excluded from the study.

Statistical analysis

In each study, the prevalence of childhood obesity was 
determined in the Iranian population. The heterogene-
ity of the studies was assessed using the I2 test. In gen-
eral, heterogeneity was classified into three categories, 
heterogeneity less than 25% (low heterogeneity), 25-
75% (moderate heterogeneity), and above 75% (high 
heterogeneity). Data were analyzed using Comprehen-
sive Meta-analysis software (Biostat, Englewood, NJ, 
USA ver. 3). The probability of publication bias was as-
sessed using a funnel plot in the Egger test (P=0.05) and 
Begg and Mazumdar test (P=0.1). Moreover, to investi-
gate the effects of potentially effective factors on het-
erogeneity, meta-regression was used regarding sample 
size and the year of study.

3. Results

Based on investigations on the prevalence of obesity in 
Iranian children, including articles published in domestic 
and foreign journals and searches in Magiran, SID, and 
Barakat Knowledge Network System databases, the fol-
lowing results were obtained: Medline (132 articles), 
PubMed (168 articles), ScienceDirect (457 articles), 
Scopus (112 articles), and Google Scholar (475 articles) 
and a total of 1344 articles. PRISMA 2009 was used to 
indicate the process of reviewing articles (Figure 1), and 
then, a total of 322 articles met the initial inclusion crite-
ria based on initial reviews after deleting 1022 duplicate 
articles. Ultimately, 23 articles entered the meta-anal-
ysis phase after excluding 294 unrelated articles, 5 ar-
ticles during secondary review because of lack of access 
to their abstracts and main articles, and low-quality of 
articles (Table 1).

Investigation of the heterogeneity and publication bias

The heterogeneity of the studies was evaluated us-
ing the I2 test and the value I2=98.7% was obtained 
indicating high heterogeneity of the included stud-
ies; therefore, the random-effects model was used to 
combine the results of the studies. Also, the results of 
the publication bias were compared using the Egger 
test (Figure 2), which was not statistically significant 

(P=0.459). The results of the Begg and Mazumdar test 
also showed that the publication bias was not statisti-
cally significant (P=0.874).

The total number of samples included in the study was 
2637912 individuals aged 2-15 years. The overall preva-
lence of obesity in Iranian children was 11.4% (95% CI: 
9.4-13.7%) according to the meta-analysis. The highest 
prevalence of obesity (66.5%) was seen among children 
in Mashhad (95% CI: 60.2-71.9%) in 2009 [26], and the 
lowest prevalence of obesity (3.6%) was also reported in 
children in Ahwaz (95% CI: 3-4.3%) in 2002 [18] (Figure 
3). Figure 3 shows the prevalence of childhood obesity 
by a random-effects model, in which the black square 
indicates the prevalence rate, and the length of the seg-
ment, on which, the square is located represents 95% 
CI in each study. The diamond sign indicates the preva-
lence rate at the national level in all studies.

Meta-regression test

In order to investigate the effects of potential contrib-
uting factors on the heterogeneity of studies on obesity 
prevalence in Iranian children, the meta-regression test 
was used to study the two factors of sample size and 
year of study (Figures 4 and 5). According to Figure 4, 
with an increase in sample size, the prevalence of obe-
sity in Iranian children decreases, which is statistically 
significant (P<0.05). Figure 5 also demonstrates that 
the prevalence of obesity in Iranian children increases 
over time by increasing the publication year, which is 
statistically significant (P<0.05).

4. Discussion

The results of this study and in a study on 2637912 
people aged 2-15 years, the overall prevalence of 
obesity in Iranian children was reported to be 11.4% 
based on a meta-analysis. The prevalence of child-
hood obesity was 16.9% [9] in the United States and 
13.7% in the UAE [33], and 1% among children aged 
5-1% in India [34] in 2010. According to estimates in 
the UK in 2001, obesity was prevalent approximately 
among 8.5% of 6-year-old children, and recent reports 
indicate a 13% increase in obesity among children 
aged 6-12 years in this country [15].

In another study, the prevalence of childhood obesity 
was 11.7% in the UK [35] and 11.3% in China [36]. This 
figure was estimated to be 1.4% in Greece [37] and 1.6% 
in Turkish children [38].
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Figure 1. The flowchart on the stages of including the studies in the systematic review and meta-analysis (PRISMA 2009)

Figure 2. Funnel plot of the results on the prevalence of obesity in Iranian children
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With the rise in social welfare status and industri-
alization of countries, it seems that the prevalence 
and risk of overweight and obesity in children are also 
increasing [39]. Considering the increasing nutritional 
and health status of societies and the increasing influ-
ence of digital technology on daily life, there will be 
an increase in the obesity rate in children according to 
the development level [40].

The results of longitudinal studies show that the 
prevalence of childhood obesity has doubled in the last 
three decades [41]. In the United States, the prevalence 

in children has been reported at 21% [41], In other stud-
ies in North Korea, this prevalence is 9.7%, in Cyprus, it 
was 8.1%, and in Spain, it was 8.5% [42-44].

Also, in the study by Kelishadi et al. (2014), the preva-
lence of obesity in people under 18 years of age was 
reported to be 5.1%. [45] In a meta-analysis in China, 
the prevalence of obesity in people under 18 years of 
age was 7.5% between 2001 and 2005 [46].

In a meta-analysis, the overall prevalence of obesity 
was 8.5% between 2000 and 2013, and the prevalence 

Table 1. Specifications of included studies 

PrevalenceSample sizeParticipants’ AgeAreayearAuthorsRow

5.2118410-13Tehran2014Shidfar et al. [10]1

14.173996-11Golestan2011Vaghari et al. [11]2

7.65002-5Birjand2014Taheri et al. [12]3

17.24266-7Rasht2015Mirsolaymani et al. [13]4

10.98902-5Zanjan2015Torabi et al. [14]5

14.34007-12Semnan2010Nabavi et al. [15]6

1012307-15Mazandaran2016Abdoullahi et al. [16]7

7.718002-12Tehran2002Mozafari et al. [17]8

3.634826-12Ahwaz2002Tabatabaei et al. [18]9

17.715946-10Ahwaz2012Aminzadeh et al. [19]10

5.77957-12Hamedan2015Asnaashari et al. [20]11

8.513507-11Bandar-e-Abbas2011Asadinoghabi [21]12

7.314716-12Nayshabor2008Dorosty et al. [22]13

6616≤5Bandar-e-Tork-
aman2011Ebrahimzadehkar et al. [23]14

13.31876-11Yazd2007Karamsultani et al. [24]15

6.412757-11Rafsanjan2008Salem et al. [25]16

66.52495-15Mashhad2009Ghaemi et al. [26]17

9.927727-12Chaharmahal-e-
Bakhtyari2003Shahgholyan et al. [27]18

10.925602-5Iran2002Dorosti et al. [28]19

10.32600000≤6Iran2011Motlagh et al. [29]20

9.423976.5-11.5Shiraz2007Ayattollahi et al. [30]21

17.66356-12Isfahan2014Salehi et al. [31]22

5.747009-15Isfahan2014Jafari et al. [32]23
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of obesity in people under 18 was 5.5%. The results of 
this study showed that the prevalence of overweight and 
obesity increased until 2010 and decreased from 2011 
to 2013. In all three periods, the prevalence of obesity 
and overweight was higher in people over 18 years [47].

Most studies have also reported that girls are at a 
higher risk for obesity and overweight [48, 49], which 
could be justified by less physical activity in girls, due 
to hormonal and behavioral physiology, and somewhat 
due to social culture [48-50]. Therefore, considering this 
issue and the increasing prevalence of overweight and 
obesity in children, this disorder can lead to behavioral 
and mental disorders, cardiovascular disease, and skele-
tal abnormalities in the next decades, and in turn a dra-

matic reduction in one’s social efficiency and huge costs 
on families and the health system in any society [50].

The high prevalence of obesity in Iran can be the result 
of changing people’s lifestyles so that the level of access 
to food and fast foods as well as the use of mass media 
and computer games in children has increased [46-50].

According to the above-mentioned issues, it is essen-
tial to raise awareness of families, especially in the af-
fluent classes, and warn them about the risk factors for 
obesity so that we pave the way for educating children 
on proper nutrition and exercise activities and reduce 
the prevalence of obesity and overweight in children. 
In addition, since timely detection and treatment can 
prevent obesity-related complications, and it is possible 

Figure 4. A meta-regression chart of the prevalence of obesity in Iranian children by sample size

Figure 5. A meta-regression chart of the prevalence of obesity in Iranian children by publication year 
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to treat obesity in children, identification of overweight 
and obese children through screening and periodic ex-
aminations in schools can also be taken into account.

It is recommended that future studies focus on the 
risk factors for childhood obesity based on case-con-
trol studies to provide accurate statistics to health 
policymakers to prevent and intervention measures.

Limitations

The most important limitations of the current study 
include the lack of access to full text and the poor 
quality of some of the studies studied.

5. Conclusion

Considering the high prevalence of obesity in Iranian 
children, health policymakers should take effective 
measures in the field of education as well as periodic 
screening.
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Figure 3. Prevalence of obesity in Iranian children based on the random-effects model
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