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Prevalence of overweight and obesity and associated 
risk factors in urban primary-school children in Babol, 
Islamic Republic of Iran
K.O. Hajian-Tilaki,1 P. Sajjadi 1 and A. Razavi 1

ABSTRACT Childhood obesity is a major public health problem globally because of changes in lifestyles. We 
assessed the prevalence of overweight/obesity and associated factors in urban schoolchildren in Babol in a cross-
sectional study of 1000 schoolchildren aged 7–12 years. Weight and height were measured and data on sports 
activities and leisure time physical activities were collected by questionnaire. Overweight/obesity were assessed 
by comparing body mass index (BMI) values to the BMI index for age and sex percentiles set by CDC, Atlanta. 
The prevalence of obesity and overweight was 5.8% and 12.3% respectively. The prevalence was significantly 
lower in girls compared with boys (age-adjusted OR = 0.69, 95% CI: 0.50–0.96) and higher among private-school 
educated children compared with public-school educated students (age adjusted OR = 2.17, 95% CI: 1.47–3.18). 
For each additional score of leisure time physical activity, the age-adjusted OR decreased significantly.
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إيران  جمهورية  بابول،  في  ية  الَحضَر الابتدائية  المدارس  تلاميذ  بين  اختطارهما  وعوامل  والسمنة  الوزن  زيادة  انتشار  معدّل 
الإسلامية

كريم إله حاجيان تيلكي، بروين سجادي، عليرضا رضوي

اء التغيرات التي طرأت على أنماط  منة بين الأطفال مشكلةً رئيسية من مشكلات الصحة العمومية على المستوى العالمي، من جرَّ الخلاصة: تمثّل السِّ
7 و12 عاماً، بتقييم معدل انتشار زيادة الوزن  الحياة. وقد قام الباحثون من خلال دراسة مستعرضة شملت ألف تلميذ تـراوحت أعمارهم ما بين 
ولَجمْع  والطول،  بالوزن  الخاصة  المعطيات  لقياس  استبيانٌ  واستُخدم  بابول.  في  الحضرية  المدارس  تلاميذ  بين  معهما  المتـرافقة  والعوامل  منة  والسِّ
معلومات حول الأنشطة الرياضية وسائر الأنشطة البدنية التي تمارَس في أوقات الفراغ. وقد أجري تقييم لزيادة الوزن والسمنة بمقارنة قيَم مَنْسَب 
كتلة الجسم في العينة المدروسة بمَنْسَب كتلة الجسم في الشرائح المئوية المقابلة له من حيث العمر والجنس كما وضعها مركز مكافحة الأمراض بأطلنطا. 
لا انتشار السمنة وزيادة الوزن 5.8% و 12.3% على التوالي. وكانت معدلات الانتشار في الفتيات أقل منها في الفتيان بصورة يُعْتَدُّ بها إحصائياً  وبلغ معدَّ
المدارس الخاصة عن  الانتشار بين تلاميذ  0.50-0.96(، في حين زادت معدّلات   :%95 ثقة  0.69، فاصل  العمر =  لة وفق  المعدَّ )نسبة الأرجحية 
لة وفق العمر = 2.17، فاصل ثقة 95%: 1.47-3.18(. ولقد لوحظ أنه مع كل درجة إضافية  مثيلاتها بين تلاميذ المدارس العامة )نسبة الأرجحية المعدَّ

لة وفق العمر بصورة يَُعْتَد بها إحصائياً. للنشاط البدني الذي يمارَس في أوقات الفراغ، تنخفض نسبة الأرجحية المعدَّ

Prévalence de la surcharge pondérale, de l’obésité et des facteurs de risque associés chez des écoliers du 
primaire en environnement urbain à Babol (République islamique d’Iran)

RÉSUMÉ L’obésité de l’enfant est un problème de santé publique majeur dans le monde, en raison des 
modifications des modes de vie. Nous avons évalué la prévalence de la surcharge pondérale/de l’obésité et les 
facteurs associés chez des écoliers en environnement urbain à Babol, dans une étude transversale portant sur 
1000 enfants âgés de sept à douze ans. Les données relatives au poids et à la taille, aux activités sportives et aux 
activités physiques pendant le temps de loisirs ont été recueillies par questionnaire. La surcharge pondérale/
l’obésité ont été évaluées en comparant les valeurs de l’indice de masse corporelle à l’indice de masse corporelle 
en fonction des percentiles pour l’âge et le sexe définis par le CDC d’Atlanta. La prévalence de l’obésité et de 
la surcharge pondérale était de 5,8 % et 12,3 %, respectivement. La prévalence était significativement plus faible 
chez les filles par rapport aux garçons (OR ajusté sur l’âge = 0,69 ; IC à 95 % : 0,50–0,96) et plus importante chez 
les enfants des écoles privées par rapport à la prévalence dans les écoles publiques (OR ajusté sur l’âge = 2,17 ; IC 
à 95 % : 1,47–3,18). Pour chaque score supplémentaire d’activité physique pendant le temps de loisirs, l’OR ajusté 
sur l’âge diminuait considérablement. 
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Introduction

In the past decade, overweight and obes-
ity among children has become a major 
public health problem in developed and 
developing countries [1–3]. Adverse 
outcomes of overweight and obesity  
include psychological and physical 
effects during childhood and also 
increased risk of adult obesity, which 
is a major independent risk factor for 
cardiovascular diseases, diabetes, hyper-
tension and cancers [2]. 

The increasing rates are a result of 
changing lifestyles and industrializa-
tion with the associated increasing rate 
of television viewing and playing with 
computer games, consumption of high 
calorie and high fat foods coupled with 
low levels of energy expenditure in the 
form of low physical activity [3]. In the 
United States of America (USA), the 
average rates for overweight and obes-
ity among children have been reported 
to be 22% and 11% respectively, while 
in the state of Carolina, it was 32.4% 
and 16.4% respectively [2]. Figures for 
overweight and obesity for Spain and 
Italy were 40%, and for Canada 25.3% 
[4–6]. 

This epidemic of childhood over-
weight is worldwide; in particular some 
Middle East and Asian countries have 
documented a significant increasing rate 
in the past decade [7–12]. In the Islamic 
Republic of Iran it has been reported 
that the prevalence of overweight has 
been increasing in the country [13], but 
there is little published information.

There is an increasing rate of ur-
banization and changing lifestyles in 
the north of the Islamic Republic of 
Iran, which carries the risk of increased 
overweight and obesity in children. Be-
cause of the lack of information on the 
health status of school-aged children in 
the north of the country, this study was 
conducted to determine the prevalence 
of childhood obesity and overweight 
and the association with demographic, 
social and lifestyle factors.

Methods

This was a cross-sectional study with a 
sample of 1000 primary-school children 
aged 7 to 12 years living in urban areas 
of Babol, northern Islamic Republic of 
Iran in 2006. The study proposal was 
approved by the research and ethical 
committee of Babol University of Medi-
cal Sciences and an informed consent 
was obtained from all parents prior to 
participation of children in the study.

Assuming 15% obesity/overweight 
[13] with a confidence level of 95% 
and maximum marginal error of about 
0.02, the sample size was calculated as 
1000. A cluster sampling techniques 
was carried out with 20 schools (11 
for girls and 9 for boys) of 100 as clus-
ters of equal size of 50 subjects. At the 
first step of sampling, 20 schools were 
selected by proportional probability 
using a systematic sampling technique 
based on the cumulative frequency of 
the total number of students in each 
school, both public and private for both 
sexes (i.e. giving more weight to schools 
with a greater number of students). In 
the second stage, within each selected 
school, for each grade, we randomly re-
cruited 10 healthy students aged 7–12 
years; thus, for 5 grades in each school, 
50 students were included.

Students with any organic health 
problems or systemic disease were ex-
cluded. The students selected were in 
apparently good health, with no known 
systemic or debilitating conditions ac-
cording to the student health records 
for the annual clinical examination. 
There were no refusals to participate.

Interviews using the Baeke ques-
tionnaire were carried out in school by 
trained nursing students and school 
health care-givers. All the schools under 
study were covered for health care by 
the Ministry of Health and the Min-
istry of Education, and each student 
had health records which included 
demographic data that was updated an-
nually. For students of the 1st and 2nd 

grades, who were not able to answer the 
demographic data such as parents’ edu-
cation status, we also used information 
from the school health records. After an 
interview and a review of clinical exami-
nation records, height and weight were 
measured. Body weight was assessed 
using a digital Seca scale while the chil-
dren were wearing light clothing with 
no shoes. Standing height was meas-
ured without shoes using a portable 
stadiometer. The reliability of meas-
urements of height and weight were 
assessed by repeated measurements 
on the same student with an intra-class 
correlation coefficient of > 0.95. Body 
mass index (BMI) was calculated as 
weight (kg) divided by the square of the 
height (m) (kg/m2). The demographic 
and lifestyle data, in particular age, sex, 
type of school (public/private), family 
size, birth order, parental educational 
level and occupation, number of hours 
of television watching and playing with 
computer games per day, were collected 
by interview and the review of students’ 
files. Data on sports physical activities 
and leisure time physical activities were 
collected with a standard Baecke ques-
tionnaire on a 5-point scale [14] and the 
activity indices were calculated using the 
Baecke formula [15]. Briefly, activity/
sport intensity is divided into: low level 
with average energy expenditure 0.76 
MJ/h; middle level with average energy 
expenditure 1.26 MJ/h; and high level 
with average energy expenditure 1.76 
MJ/h. The sport score was computed 
according to the formula, based on the 
intensity of the most frequent sport. 
The sport score was categorized on a 5 
point scales. The sport index was calcu-
lated as the average value for the sport 
score and 3 other related parameters of 
leisure time sport activity. In addition, 
the leisure time index was computed as 
average value of 4 parameters related to 
leisure time physical activity.

The reliability of the questionnaire 
was assessed in a pilot study that yielded 
a Cronbach-alpha coefficient > 0.90. 
Obesity, overweight and underweight 
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were categorized according to the BMI 
index for age and sex percentiles set by 
the Centers for Disease Control and 
Prevention [16] in which BMI ≥ 95th 
percentile was regarded as obese; 85th ≤ 
BMI < 95th percentile as overweight and 
BMI < 5th percentile as underweight; 
those with 5th ≤ BMI < 85th percentile 
were categorized as normal.

Statistical analysis
In statistical analysis, we used SPSS, 
version 16.0 software. We computed 
the chi-squared test for bivariate data 
analysis and also used a logistic regres-
sion analysis to estimate the crude and 
age-adjusted odds ratios (ORs) and 
95% confidence intervals (CIs) for 
overweight and obesity for different 
demographic and lifestyle factors. A P-
value < 0.05 was considered statistically 
significant.

Results

The mean age of the students was 9.3 
[standard deviation (SD) 1.5] years. Of 
the 1000 participants, 45% were male 
and 55% were female. The means for 
watching television and playing com
puter games were 2.25 (SD 1.3) and 
0.32 (SD 0.66) hours per day respec-
tively. The mean leisure time physical 
activity and sports activity scores were 
2.55 (SD 0.62) and 2.88 (SD 0.72) 
respectively. Over half of the fathers 
of the children had an education level 
of high school or higher; 20.7% had a 
university-level education while only 
1.8% were illiterate.

The mean BMIs (SD) for males and 
females were 16.8 (SD 3.4) kg/m2 and 
16.7 (SD 2.8) kg/m2 respectively; the 
difference was not statistically signifi-
cant but in both sexes the mean BMI in-
creased with age. Overall, the prevalence 
rates of obesity, overweight and under-
weight were 5.8%, 12.3% and 13.5% 
respectively. The rate of obesity and 
overweight increased after age 8 years 
but this was not statistically significant. 

Table 1 shows that the prevalence of 
obesity and underweight was higher in 
males than females (8.8% versus 3.8% 
and 16.0% versus 11.8% respectively, P 
= 0.001). In females, the prevalence of 
overweight increased with increasing 
age. The lowest obesity and overweight 
rates in females were 5.2% and 3.1% for 
girls aged 7 years.

Table 2 shows that the age-adjusted 
OR for overweight/obesity was sig-
nificantly lower in females than males 
(OR = 0.69, 95% CI: 0.51–0.96). Fam-
ily size was associated with overweight/
obesity, the higher the family size the 
lower the odds of overweight/obesity 
but, birth order was not. Higher level of 
maternal education to university level 
was significantly positively associated 
with overweight/obesity compared 
with less educated and illiterate moth-
ers (OR = 2.43; 95% CI: 1.01–5.96). 
However there was no significant as-
sociation with fathers’ education level. 
For the type of school, the prevalence of 
overweight/obesity was 2.17-fold (95% 
CI: 1.47–3.18) greater in students from 
private schools compared with those 
from public schools (P < 0.001). Ad-
ditionally, there was an inverse relation 
between the risk of overweight/obesity 
and leisure time physical activity score. 
For each additional score of leisure time 
physical activity, the risk of overweigh/
obesity significantly decreased (age-
adjusted OR = 0.73, 95% CI: 0.56–0.96, 
P < 0.05) but the association between 
sports activity index and obesity/over-
weight was not statistically significant.

Discussion

The findings of the present study indi-
cate an overall prevalence rate of 5.8% 
for obesity and 12.3% for overweight 
and 18.1% for both obesity and over-
weight in children aged 7–12 years 
living in urban areas in the north of the 
Islamic Republic of Iran. The preva-
lence of overweight/obesity was greater 
in private school students compared 

with public school students, while the 
prevalence of underweight was the op-
posite regarding type of school (data 
not shown in tables). The mean BMI for 
boys and girls was similar.

The results of our study are similar 
to the results reported from other geo-
graphic areas of the Islamic Republic 
of Iran. In a study in the west of the 
country, the prevalence of obesity in 
schoolchildren aged 7–12 years was 
9.9% [14]. In another study in primary 
school girls in Tehran, the prevalence of 
overweight and obesity was 13.2% and 
7.7% respectively [13].

The prevalence of obesity and over-
weight in other parts of the worlds varies 
quite considerably. Some studies report 
higher rates than ours. For example, 
Krassas et al. reported the prevalence of 
overweight in 2001 in Greek children 
aged 6–10 years was 25.3% [17]. In 
addition, Núñez-Rivas et al. in Costa 
Rica reported that the prevalence of 
overweight and obesity in children aged 
7–12 years was 34.5% and 26.2% re-
spectively [18]. In Qatar the prevalence 
of overweight in boys was 28.6% and in 
girls was 18.9% [11] while in Kuwait it 
was 30.0% in boys and 31.8% in girls 
[12]. In a study by Manzoli et al in 2005 
in Italy, the prevalence of overweight 
in students aged 6–16 years was 40.6% 
[19] and in Spain it was 40.0% [4]. In 
the USA, the prevalence of overweight 
and obesity among children has been 
reported to be 22% and 11% respec-
tively [2]. 

However some studies report simi-
lar or lower rates than ours. In India, the 
prevalence of overweight was reported 
as 10% among 10–15 year-olds [9], and 
in Turkish students aged 12–17 years 
this figure was 10.6% [8]. In a study by 
Zini et al. in Malaysian primary-school 
children aged 9–10 years in 2005, the 
prevalence of overweight and obesity 
was 16.3% and 6.3% respectively [10], 
which only is slightly higher than our 
rates. The differences seen in the results 
of these studies may be attributed par-
tially to the effect of genetic, lifestyle and 
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environmental factors, and variations 
in the age groups of the samples and 
because of different study methods and 
definitions of obesity and underweight 
across the various studies. The preva-
lence of overweight/obesity was greater 
than underweight, and this suggests 
that the Islamic Republic of Iran is in 
a transitional state of increasing child-
hood overweight and obesity, such as is 
happening in Middle Eastern and Asian 
countries because of changes in urbani-
zation and lifestyle in recent years.

In our study, because of the narrow 
age range studied (7–12 years), we did 
not observe a significant association be-
tween age and BMI status with respect 
to CDC standard percentiles for age 
and sex. Nonetheless, the prevalence 
of obesity and overweight in female 
children tended to increase significantly 
with age and the mean BMI tended 
to increase with age in both sexes. In a 
study in Mexican children aged 10–17 
years, the prevalence of obesity with 
respect to age varied from 9.2% to 14.7% 
and 6.8% to 10.6% in females and males 
respectively [20].

We found prevalence rates of obes-
ity and underweight were significantly 
greater in boys than girls. Similarly 
Krasass et al. found the prevalence of 
obesity was significantly higher in males 
than females [7], as did Langendijk et al. 
in northern Thailand among children 
aged 7–9 years [21]. In some published 
studies, the prevalence of obesity and 
underweight was similar in males and 
females [22] and in other studies these 
rates were greater in females [23]. The 
differences in pattern of obesity and 
underweight between the sexes may be 
explained by the different patterns of 
growth with respect to age and sex, to 
the different nutritional behaviour or to 
other lifestyle-related factors between 
the two sexes. The differences might 
in part be explained by different study 
methods and definition of obesity and 
underweight across various studies. 

The association between obesity 
and overweight and fathers’ occupation 
and education was not statistically sig-
nificant in our study although the rates 
tended to be higher for those with 
higher than high-school education. On 

logistic regression analysis, the risk of 
obesity and overweight was significantly 
(2.2 times) higher in private school 
students compared with public school 
students. In contrast, the prevalence 
of underweight was more common in 
public school children. If registration 
of students in private schools is consid-
ered as a proxy for high socioeconomic 
status of their families, the risk of over-
weight and obesity is thus greater in 
children from a high socioeconomic 
background while the prevalence of un-
derweight is higher in families of lower 
socioeconomic status. These findings 
accord with previously published stud-
ies [24,25] that demonstrate the effect of 
socioeconomic factors on growth status 
of children. In relation to family size and 
birth order, the prevalence of overweight 
and obesity was lower in children with a 
family size of 5 or more. In addition, in 
only children (no siblings) the odds 
of obesity and overweight tended to 
be elevated. The association between 
family size and underweight was also 
observed in a study by Gur et al. among 
Turkish children [18].

Table 1 Prevalence of obesity, overweight and underweight by age and sex

Age (years) Underweight 
(BMI < 5th)

Normal 
(5th ≤ BMI < 85th )

Overweight 
(85th ≤ BMI < 95th )

Obese 
(BMI ≥ 95th)

No. % No. % No. % No. %

Males

7 12 15.8 46 60.5 13 17.1 5 6.6

8 9 12.9 50 71.4 6 8.6 5 7.1

9 9 12.5 42 58.3 12 16.7 9 10.9

10 20 24.4 47 57.3 8 9.8 7 8.5

11 6 9.8 42 68.9 5 8.2 8 13.1

12 8 20.5 24 61.5 6 15.4 1 2.6

Total 64 16.0 251 62.8 50 12.5 35 8.8

Females

7 8 8.3 80 83.3 5 5.2 3 3.1

8 15 14.3 78 83.3 6 5.7 6 5.7

9 14 12.4 78 74.3 15 13.3 6 5.3

10 9 8.3 76 70.4 19 17.6 4 3.7

11 13 9.8 95 71.4 22 16.5 3 2.3

12 12 26.7 26 57.8 6 13.3 1 2.2

Total 71 11.8 433 72.2 73 12.2 23 3.8

BMI = body mass index.
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The significant negative association 
between leisure time physical activity 
index and obesity/overweight as shown 
in this study has also been observed in 
studies from other countries [26–29]. 

However, the association between 
sport activity index and obesity risk 
was not significant in our study. The 
lack of significant association between 
sport physical activity and obesity risk 

in our study may be due to uniformity 
of school programmes in sport physical 
activity for all students.

Our results do not show the factors 
examined to be the causes of overweight 
and obesity in children but they do 
demonstrate a significant association 
of these factors with overweight and 
obesity. A limitation of our study was 
the possibility of bias (interview bias 
and recall bias), especially with regard 
to television viewing, computer use and 
physical activity levels, which may affect 
the validity of the findings. However, 
we minimized such biases by similar 
instructions for the interviewers and 
by checking data with school records 
whenever the subjects were not able 
to answer in interview. Another limita-
tion was the lack of data with respect to 
dietary intake which may be an impor-
tant factor related to obesity and weight 
gain. We did not assess dietary intake 
because, given the cultural similarity, 
the uniformity of the diet in our urban 
area can be assumed, and also because 
this item is heavily subject to recall bias. 
In addition, since the lifestyle among 
children in rural areas might be different 
from those in urban areas, our findings 
can only be generalized to the children 
living in urban areas with similar age 
group, ethnic background and lifestyle.

In conclusion, a prevalence of over-
weight/obesity of 18.1%, while not as 
high as in some countries, suggests that 
the Islamic Republic of Iran may be 
in a nutritional and epidemiological 
transition process toward increasing 
childhood obesity, and that multiple 
strategies and interventions are war-
ranted to prevent overweight/obesity-
related risk behaviour in school-aged 
children.
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Table 2 Crude and age-adjusted odds ratios (ORs) and 95% confidence interval 
(CI) of the risk of overweight and obesity according to demographic and lifestyle 
factors

Variable Crude OR (95% CI) Age-adjusted OR (95% CI)

Age group (years)

7 1.0 –

8 0.85 (0.46–1.55) –

9 1.65 (0.96–2.83) –

10 1.40 (0.81–2.42) –

11 1.27 (0.79–2.36) –

12 1.12 (0.55–2.28) –

Sex

Male 1.0 1.0

Female 0.70 (0.51–0.98)* 0.69 (0.50–0.96)*

Mothers’ education

Illiterate or primary level 1.0 1.0

Elementary level 2.34 (1.0–5.48)* 2.21 (0.94–5.21)

High school level 1.88 (0.82–4.34) 1.78 (0.77–4.12)

College level 1.60 (0.69–3.74) 1.51 (0.69–3.53)

University level 2.43 (1.01–5.90)* 2.45 (1.01–5.96)*

Fathers’ education

Illiterate or primary level 1.0 1.0

Elementary level 1.33 (0.57–3.1) 1.20 (0.51–1.83)

High school level 1.09 (0.48–2.46) 0.98 (0.43–2.23)

College level 1.42 (0.63–3.130 1.28 (0.57–2.91)

University level 1.62 (0.71–3.62) 1.51 (0.66–3.46)

Family size

≤ 3 1.0 1.0

4 0.84 (0.53–1.33) 0.77 (0.48–1.23)

5 0.55 (0.32–0.95) 0.51 (0.29–0.88)*

≥ 6 0.64 (0.33–1.26) 0.59 (0.30–1.17)

Birth order

1 1.0 1.0

2 0.89 (0.62–1.28) 0.90 (0.63–1.29)

3 0.67 (0.40–1.14) 0.68 (0.40–1.16)

≥ 4 0.72 (0.35–1.47) 0.72 (0.35–1.48)

Type of school

Public 1.0 1.0

Private 2.14 (1.46–3.13)*** 2.17 (1.47–3.18)***

Leisure time physical activity 
index (each additional score) 0.78 (0.60–1.02) 0.73 (0.56–0.96)*

Sport activity index (each 
additional score) 1.12 (0.89–1.41) 1.13 (0.91–1.42)

*P < 0.05; ***P < 0.001.
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