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among children in recent years. Childhood obesity has 
been rising in both the  developing country and developed 
country. Rates of obesity in Canadian boys have increased 
from 11% in the 1980s to over 30% in the 1990s, while 
during the same time increased from 4 to 14% in Brazilian 
children.[3] The statistics states that there are 155 million (1 
in 10) overweighed children, and around 30–45 million 
classified as obese worldwide.[4] The problem is no more 
limited to high‑income countries and is rapidly growing in 
low‑ and middle‑income countries. Overweight or obese 
children are at risk for high blood pressure, dyslipidemia, 
and diabetes type II and may become overweight or 
obese adults in the end.[5] Prevention, screening, and 
early control of increased weight and related risk factors 

INTRODUCTION 

Obesity and overweight have been considered as 
susceptible factors that affect individual and public health 
level. Similar to several medical terms, obesity is the result 
of interplay between genetic and environmental factors. 
Studies that have focused on inheritance patterns rather 
than on specific genes have found that 80% of the offspring 
of two obese parents were also obese, in contrast, <10% of 
the offspring of two parents who were of normal weight.[1,2] 
There are substantial evidences that show the prevalence 
of obesity and overweight has been significantly increased 
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might help create desire intervention strategies against the 
rising burden of noncommunicable diseases. Diet programs 
may produce weight loss over the short‑term, and all types of 
low‑carbohydrate and low‑fat diets appear equally beneficial; 
however, maintaining weight loss is frequently difficult and 
often requires making exercise which is a permanent part of a 
person’s lifestyle.[6‑8] The World Health Organization (WHO) 
estimates that three‑quarters of all deaths in the developing 
world by the year 2020 will be due to noncommunicable 
diseases, so is working to implement the Global Strategy on 
Diet, Physical Activity and Health to encounter childhood 
obesity.[9,10] Definitions of overweight and obesity are similar 
in sense and they are based on body mass index (BMI), and 
despite this underlying similarity, they have considerable 
differences. The different standard definitions for obesity 
and overweight are the Centers for Disease Control and 
Prevention (CDC) reference, the WHO definition, and the 
International Obesity Task Force (IOTF) reference. In the 
United States, the CDC 2000 growth charts for the US were 
developed from five nationally representative survey data 
sets (The National Health Examination Surveys II and III in 
the 1960s, the National Health and Nutrition Examination 
Survey [NHANES] I and II in the 1970s, and NHANES III, 
1988–1994). The IOTF reference gave lower estimates for 
young children and higher estimates for older children than 
the CDC references.[4,11] In 2006, the WHO released a new set 
of growth charts for children from birth through 5 years of age 
based on data from the multicenter Growth Reference Study 
conducted by the WHO.[12] Hence, for calculating prevalence 
estimates of obesity or overweight, which reference should 
be used? As a result, there are numerous analyses comparing 
the use of different definitions with the same population. 
As seen repeatedly, the various definitions do not give the 
same results and prevalence of overweight and obesity and 
may be used interchangeably or contrasted with each other. 
Since Iran is the 18th largest country in the world, with an 
area of 1,648,195 km2, and a population of around 78 million, 
about 1.11% of the world population,[13,14] in order to achieve 
a general perception about overweight and obesity among 
Iranian children and adolescents, we attempt to provide a 
brief outline of the prevalence of obesity and overweight for 
different age categories of Iranian children and adolescent, 
and compare the different standard definitions, age categories, 
and gender categories in a meta‑regression analysis.

MATERIALS AND METHODS

We retrieved surveys concerning children’s anthropometric 
data from different regions of Iran.

Search strategy
An extensive literature review was performed to retrieve 
desirable studies concerning childhood anthropometric 
data from different areas of Iran and using the MEDLINE, 

Scopus, Google Scholar search engine, and different local 
databases such as Scientific Information Database. All 
paper headings pertaining to children and adolescents’ 
obesity and overweight related to Iran which had been 
published in English and Persian up to December 30, 2015, 
were assessed. To retrieve related studies, the search joining 
keywords and thesaurus terms with the following concepts, 
children, adolescents, prevalence, obesity, overweight, Iran, 
and related Medical Subject Headings terms. In addition, to 
find more related studies, the reference list of all systematic 
review which found was screened.

Study selection and exclusion criteria
This article included the studies which were reported 
the prevalence of obesity and/or overweight of children 
and adolescents up to 20 years old, children <6 years, 
between 6 and 12 years, and 12–20 years old separately 
by gender or totally, in different regions of Iran. The 
different reference values currently used as the standards 
to assess children’s obesity and overweight, the CDC 
reference uses BMI percentiles for ages 2–20 years, 
Overweight: BMI <85th and <95th percentile and obese: 
BMI <95th percentile. WHO Child Growth Standards (birth 
to age 5), obese: BMI >3 standard deviations above the 
WHO growth standard median and overweight: BMI >2 
standard deviations above the WHO growth standard 
median. WHO Reference 2007 (ages 5–19), obese: BMI >2 
standard deviations above the WHO growth standard 
median and overweight: BMI >1 standard deviation above 
the WHO growth standard median. The reference values 
include age‑ and sex‑specific data from the first NHANES I 
collected in 1971–74 in the United States.[4,9,11] The Childhood 
Obesity Working Group of the IOTF provides international 
BMI cut points by age and sex for overweight and obesity 
for children age 2–18 reference uses sex‑ and age‑specific 
BMI cutoffs that correspond to BMI 25 kg/m2 for overweight 
and 30 kg/m2 for obesity.[15,16] Studies were excluded if they 
did not report the prevalence of obesity or overweight 
separately for different age categories, provide prevalence 
of obesity or overweight without reporting the sample 
size, the studies did not specify the reference of obesity or 
overweight and the studies reported a combined prevalence 
of obesity and overweight.

Quality assessment and data extraction
Papers that had inclusion criteria of our review were 
appraised by two researchers independently in a qualitative 
manner. Furthermore, the Strengthening the Reporting of 
Observational Studies in Epidemiology statement was used 
for quality assessment.

Statistical analysis
The suitable studies were entered for meta‑analysis. 
Separate meta‑analysis has been done to estimate the overall 
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obesity and overweight prevalence’s as well as age‑sex and 
age‑sex‑definition specific. Heterogeneity among studies 
was tested by I2; for no heterogeneity, the fixed model 
was used and in other respects random effects model 
used. Moreover, meta‑regression was used to assess the 
association of prevalence of obesity and overweight with 
age, sex and definition. All statistical analyses were carried 
out  By STATA version 10 software.

RESULTS

Two thousand one‑hundred and two papers were found 
in electronic search of which 852 remain after removing 
duplicated articles. Six hundred twenty‑five articles were 
excluded because of no relevant in titles and abstracts. 
Finally, 75 studies were included in this systematic review 
and meta‑analysis. Flowchart of selecting studies is 
presented in Figure 1. A total number of 155,839 children 
and adolescents up to 20 years old were included from 
the selected studies.[9‑11,13,14,17‑86] Comparison of the overall 
estimates in different age group represents that the 

overweight and obesity prevalence for children between 
6‑ and 12‑year‑old is minimum for boys and girls, but in all 
age categories the overweight girls prevalence are higher 
than boys while the obesity boys prevalence are higher 
than girls [Table 1].

Comparison of the overall estimate of overweight and obesity 
prevalence in different definition and age categories for boys, 
girls and totally are shown in Table 2. It seems that the pooled 
estimate of overweight prevalence is higher for the studies 
using IOTF reference than others and the studies were used 
CDC definition to illustrate higher pooled proportion of 
obese children and adolescent. The most reported articles on 
prevalence of overweight and obesity in Iranian children and 
adolescents used the CDC reference. Our findings in Table 3 
for meta‑regression analysis show the effect of gender (boy, 
girl), different standard definitions (CDC, IOTF, and WHO) 
and age (<6‑year‑old, 6–12‑year‑old, and 12–20‑year‑old) on 
the prevalence of obesity and overweight.

According to Table 3, there is no significant different on 
prevalence of overweight and obesity between gender 
categories (P = 0.892 and 0.767, respectively), and also 
between age categories (P = 0.062 and 0.407, respectively), 
but prevalence of overweight and obesity is different 
significantly in different standard definitions (P = 0.011 
and <0.001, respectively).

DISCUSSION

Overweight and obesity is becoming an increasingly 
prevalent problem in both developing country and 
developed country, and is one of the most serious public 
health challenges of the 21st century. This systematic review 
and meta‑analysis has provided an accurate estimation for 
the prevalence of overweight and obesity by standard age 
group and sex in Iranian children and adolescents. These 
findings may suggest that the prevalence of overweight in 
girls is higher than boys for all age categories and the boys 
are more obese, but our meta‑regression analysis showed 
that the prevalence of obesity and overweight did not vary 
significantly in girls and boys and also there is no significant 
difference between age categories. According to Table 3, 
results show that there are significant differences between 

Studies identified through
electronic database

(n = 2102)

Exclude (n = 1250)

Articles after duplicated
removed (n = 852)

Excluded no relevant articles in
title/abstract (n = 625)

Articles screened
(n = 227)

Excluded
Combined childhood and adulthood

prevalence of overweight and obesity
(n = 36)

Report the prevalences not in the
defined age categories (n = 75)

Mixed report of obesity and
overweight (n = 35)

Not specified the definition (n = 6)

Included in meta-
analysis n = 75

Figure 1: Flowchart of study selection

Table 1: The overall estimations of overweight and obesity with respect to gender and age
Pooled estimate (95% CI) % Pooled estimate (95% CI) % Pooled estimate (95% CI) %
Boy (OW) Boy (Ob) Girl (OW) Girl (Ob) Totally (OW) Totally (Ob)

<6, % 10.6 (0.100-0.113) 8.6 (0.080-0.092) 12.8 (0.119-0.136) 4.3 (0.038-0.048) 15.1 (0.145-0.158) 5.4 (0.051-0.058)
Number of studies (I2) 8 (96.8) 8 (97.8) 8 (97.3) 8 (96.6) 8 (98.3) 8 (97.5)
6–12, % 7.2 (0.068-0.076) 4.8 (0.045-0.051) 9.8 (0.095-0.102) 2.5 (0.023-0.027) 4.6 (0.044-0.047) 3.9 (0.038-0.041)
Number of studies (I2) 17 (99) 19 (98.9) 20 (98.5) 22 (99) 31 (99) 35 (99)
12–20, % 7.8 (0.073-0.083) 5.7 (0.053-0.061) 10 (0.096-0.104) 3.5 (0.033-0.037) 9.1 (0.088-0.094) 4.2 (0.040-0.044)
Number study (I2) 12 (97.7) 13 (96.9) 25 (94.6) 23 (96.5) 16 (98.3) 19 (98.2)
OW = Overweight; Ob = Obesity; CI = Confidence interval

Archive of SID

www.SID.ir

http://www.sid.ir


Ghanbari and Ayatollahi: Standard references on the prevalence of overweight and obesity

Journal of Research in Medical Sciences| 2016 | 4

Ta
bl
e 
2:
 O
ve
ra
ll 
es
tim

at
e 
an
d 
95
%
 c
on

fid
en
ce
 in
te
rv
al
 fo

r 
th
e 
pr
ev
al
en
ce
 o
f o

ve
rw
ei
gh

t a
nd

 o
be
si
ty
 a
m
on

g 
Ir
an
ia
n 
ch
ild
re
n 
an
d 
ad
ol
es
ce
nt
s 
w
ith

 r
es
pe
ct
 to

 
ag
e,
 g
en
de
r 
an
d 
st
an
da
rd
 d
efi
ni
tio

ns
A

ge
<6

 y
ea

rs
 o

ld
6-

12
 y

ea
rs

 o
ld

12
-2

0 
ye

ar
s 

ol
d

P
oo

le
d 

es
tim

at
e 

(9
5%

 C
I) 

(%
)

P
oo

le
d 

es
tim

at
e 

(9
5%

 C
I) 

(%
)

P
oo

le
d 

es
tim

at
e 

(9
5%

 C
I) 

(%
)

C
D

C
IO

TF
W

H
O

C
D

C
IO

TF
W

H
O

C
D

C
IO

TF
W

H
O

O
W Bo

y,
 %

9 
(0

.0
8-

0.
10

)
18

.2
 (

0.
17

-0
.2

0)
4.

9 
(0

.0
3-

0.
07

)
5.

8 
(0

.0
5-

0.
06

)
19

.4
 (

0.
18

-0
.2

1)
10

.2
 (

0.
09

-0
.1

1)
9.

5 
(0

.0
9-

0.
10

)
5.

2 
(0

.0
4-

0.
06

)
9.

2 
(0

.0
8-

0.
10

)
N

um
be

r 
of

 
st

ud
ie

s 
(I2 )

4 
(4

.4
)

3 
(9

6)
1

10
 (

99
)

2 
(9

6.
4)

5 
(9

9.
4)

6 
(6

1.
3)

3 
(9

9.
2)

3 
(9

8.
7)

G
irl

, 
%

11
.3

 (
0.

09
-0

.1
3)

18
.4

 (
0.

17
-0

.1
9)

3.
1 

(0
.0

15
-0

.0
5)

9.
9 

(0
.0

9-
0.

10
)

10
.9

 (
0.

10
-0

.1
2)

7.
7 

(0
.0

6-
0.

09
)

8.
4 

(0
.0

8-
0.

09
)

11
.5

 (
0.

11
-0

.1
2)

10
.4

 (
0.

01
-0

.1
1)

N
um

be
r 

of
 

st
ud

ie
s 

(I2 )
3 

(0
.0

)
4 

(8
7.

3)
1

12
 (

97
.5

)
4 

(9
9.

2)
4 

(9
9.

4)
9 

(9
5)

8 
(9

5.
7)

8 
(8

9.
4)

To
ta

lly
, 

%
10

.8
 (

0.
09

-0
.1

2)
22

.2
 (

0.
21

-0
.2

3)
4 

(0
.0

3-
0.

05
)

7.
6 

(0
.0

7-
0.

08
)

2.
2 

(0
.0

2-
0.

02
4)

10
 (

0.
09

-0
.1

1)
7.

5 
(0

.0
7-

0.
08

)
8.

2 
(0

.0
75

-0
.0

9)
13

.5
 (

0.
13

-0
.1

4)
N

um
be

r 
of

 
st

ud
ie

s 
(I2 )

3 
(0

.0
)

4 
(8

8.
7)

1
20

 (
98

.8
)

6 
(9

9.
6)

5 
(9

9.
7)

7 
(9

5.
4)

4 
(9

7.
2)

6 
(9

8.
9)

O
b Bo

y,
 %

13
 (

0.
12

-0
.1

4)
8.

8 
(0

.0
8-

0.
10

)
1.

6 
(0

.0
04

-0
.0

3)
5.

6 
(0

.0
5-

0.
06

)
4.

1 
(0

.0
3-

0.
05

)
2.

8 
(0

.0
2-

0.
03

)
6.

3 
(0

.0
6-

0.
07

)
5.

8 
(0

.0
5-

0.
07

)
4.

4 
(0

.0
4-

0.
05

)
N

um
be

r 
of

 
st

ud
ie

s 
(I2 )

4 
(9

6.
2)

3 
(7

2.
4)

1
12

 (
99

.3
)

2 
(9

6.
8)

5 
(9

5.
6)

7 
(9

8.
2)

3 
(3

3.
3)

3 
(9

3.
4)

G
irl

, 
%

6.
7 

(0
.0

5-
0.

08
)

7.
4 

(0
.0

7-
0.

08
)

0.
7 

(0
.0

01
-

0.
01

5)
7.

8 
(0

.0
7-

0.
08

)
2.

4 
(0

.0
2-

0.
03

)
0.

3 
(0

.0
01

-
0.

00
6)

5.
6 

(0
.0

5-
0.

06
)

3.
5 

(0
.0

3-
0.

04
)

2.
3 

(0
.0

2-
0.

03
)

N
um

be
r 

of
 

st
ud

ie
s 

(I2 )
3 

(8
9.

2)
4 

(9
1.

1)
1

14
 (

99
.2

)
4 

(9
8.

3)
4 

(9
5.

6)
9 

(9
7.

5)
7 

(9
5.

5)
8 

(9
1.

6)

To
ta

lly
, 

%
7.

4 
(0

.0
6-

0.
09

)
8 

(0
.0

74
-0

.0
85

)
1.

7 
(0

.0
1-

0.
02

3)
5.

5 
(0

.0
53

-0
.0

57
)

3.
1 

(0
.0

28
-0

.0
33

)
1.

8 
(0

.0
15

-0
.0

2)
4.

8 
(0

.0
45

-0
.0

51
)

2.
9 

(0
.0

25
-0

.0
33

)
4.

3 
(0

.0
4-

0.
05

)
N

um
be

r o
f 

st
ud

ie
s 

(I2 )
3 

(9
5.

8)
4 

(9
1.

1)
2 

(9
5.

7)
23

 (9
9.

5)
7 

(9
8)

6 
(9

6.
6)

9 
(9

8.
8)

4 
(9

5.
9)

6 
(9

7)

C
I  

= 
 C

on
fid

en
ce

 in
te

rv
al

; C
D

C
  =

  C
en

te
rs

 fo
r D

is
ea

se
 C

on
tro

l a
nd

 P
re

ve
nt

io
n;

 IO
TF

  =
  I

nt
er

na
tio

na
l O

be
si

ty
 T

as
k 

Fo
rc

e;
 W

H
O

  =
  W

or
ld

 H
ea

lth
 O

rg
an

iz
at

io
n

Archive of SID

www.SID.ir

http://www.sid.ir


Ghanbari and Ayatollahi: Standard references on the prevalence of overweight and obesity

Journal of Research in Medical Sciences | 2016 |5

prevalence of overweight and obesity in different definitions. 
As illustrated in Table 2, the studies used IOTF references 
report higher overweight prevalence and the ones used 
CDC, report higher prevalence of obesity. Most definitions 
of childhood overweight and obesity are similar in the 
sense that they are based on BMI. Despite this underlying 
similarity, the results present some differences. Definitions 
of overweight and obesity are used for several purposes. For 
international comparisons of prevalence, the same definition 
should be used across countries. However, it is not yet 
clear that any one definition is better than another for this 
purpose.[9,12] A given definition may be more suitable for one 
country than others. The IOTF cutoffs were not intended as 
clinical definitions, but provide a common set of definitions 
that researchers and policy makers in different countries 
could use internationally for descriptive and comparative 
purposes. The 2000 CDC Growth Charts and the WHO 
charts are intended for clinical use in monitoring children’s 
growth. The use of selected percentiles of such charts to define 
overweight and obesity is a secondary purpose.[12] There is 
a wide variety of national and international reference data 
sets used to establish criteria. The selection of cutoff values 
is generally based on statistical considerations rather than on 
clear relations to health risks or the degree of body fatness. 
BMI is a screening tool, however, not a diagnostic tool. 
Children with a BMI over these cutoffs do not necessarily 
have clinical complications or health risks related to 
over‑fatness.[12] Taking into account all available studies we 
can discuss about the main influencing factors on increase 
of obesity and overweight in children addition to genetic 
factors. The first is the administration policy which includes 
physical education guidelines and effects of media (the 
high cost and insignificant accessibility of physical activity 
facilities, fast food supply and availability of ready‑to‑eat 
meals at lower cost than healthy foods were frequent quoted 
as the result of poor public policy).[13] The second includes 
social factors such as social restrictions on girls and women 
(social and cultural influences within Iranian communities 
were highlighted). The third is interpersonal, misperception 
regarding healthy eating and parents as role models (limited 

and inaccurate health information for parents, in addition 
it was noted that a considerable percentage of mothers in 
large cities work and fathers have multiple jobs which result 
in using fast food rather healthy foods, social pressures, 
and weak relationship between families and school) and 
finally intrapersonal factors like preference for certain 
foods (children’s preferences for unhealthy foods such as 
snakes and computer playing and activities and recently 
being addicted to the internet were seen as a cause of 
overweight and obesity).[13] In general, the other point that 
should be considered for the developing countries such as 
Iran is that their people tend to follow the western people 
lifestyle. To decrease the rate of obesity and overweight, more 
physical education class along with providing suitable places 
and standard facilities, family education to raising health 
information and familiarize children in school to harms of 
unhealthy foods are recommended by the nutrition experts.

CONCLUSIONS

The only significant factor on prevalence of obesity and 
overweight is definitions of this criteria. Different references 
are used for different purposes. Using a given reference 
may be more suitable for one country than others. The IOTF 
cutoffs is used by researchers and policy makers in different 
countries for descriptive and comparative purposes but 
The 2000 CDC Growth Charts, and the WHO charts are 
intended for clinical use in monitoring children’s growth. 
So the importance of using the references depends on the 
purposes.
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