
196   Pak J Med Sci   2009   Vol. 25   No. 2      www.pjms.com.pk

Original Article

PREVALENCE OF OBESITY AND METABOLIC
SYNDROME IN ADOLESCENT GIRLS

IN SOUTH EAST OF IRAN
Zinat Salem1, Reza Vazirinejad2

ABSTRACT
Objectives: Obesity is the most common cause of insulin resistance and metabolic syndrome
(MetS). These are the most important risk factors for Coronary Heart Disease (CHD). The
objective of the present study was to evaluate the prevalence of obesity and metabolic syndrome
(MetS) in adolescent girls in Rafsanjan, Iran.
Methodology: In this cross sectional study 1221 respondents were randomly selected using a
multiphase sampling method. The individual questionnaire was completed after receiving a
written informed consent. The weight, height, Waist Circumference (WC) and blood pressure
were measured using standard equipments. Five milliliters blood were taken for measuring TG,
HDL CHO and FBS of the obese volunteers after detecting obesity (n=76). We determined
metabolic syndrome according to the earlier Adult Treatment Panel III (ATPIII) criteria.
Results: Mean age of respondents was 14.3 ± 1.7 years and 11.2% (95% CI = 9.4% -12.9%) and
2.4% (95% CI = 1.5% - 3.3%) of subjects were overweight and obese respectively. Based on our
finding about 1.2% (95% CI= 0.6% - 1.8%) respondents had abdominal obesity. According to ATPIII
criteria 3.9% (CI95% = 2.8% - 5%) of respondents had metabolic syndrome.
Conclusion: This study showed high prevalence of obesity and metabolic syndrome among girls
studying in secondary and high schools of Rafsanjan. We suggest screening programme for
children aged 6-11 years as the result will help in planning to control obesity & metabolic
syndrome.
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INTRODUCTION

Obesity is the most common public health
problem in developed and developing coun-
ties.1 The problem has important endocrine
and metabolic consequences.2 Obesity is a risk
factor for metabolic syndrome. The metabolic
syndrome is defined by the constellation of
abdominal obesity. hypertension type 2 diabe-
tes and dyslipidemia. Abdominal obesity is
associated with resistance to the effects of
insulin on peripheral glucose utilization.2

The prevalence of obesity among children is
10.5% -27% in developed countries. The trend



   Pak J Med Sci   2009   Vol. 25   No. 2      www.pjms.com.pk   197

Obesity & metabolic syndrome in adolescent girls

of obesity in developed and developing coun-
tries is similar between children and adoles-
cents. The prevalence of metabolic syndrome
among children aged 8- 19 years with risk of
overweight and with risk of obesity are 6.8%
and 28.7% respectively.3 There was no consis-
tent and consensus diagnostic criteria for meta-
bolic syndrome in adolescents until 2005. Re-
cent definitions by ATP III present three or
more criteria.4 Latest consensus Diagnosis
method for metabolic syndrome is presented
by International Diabetes Federation (IDF).
These criteria use the 90th percentile as a cut
off point for waist circumference as abdomi-
nal obesity and the presence of two or more
other clinical features like elevated triglycer-
ide, low HDL cholesterol, high blood pressure,
increased fasting glucose.5 The most effective
programme for prevention of metabolic syn-
drome is to avoid the development of child
hood obesity. In case of established disease, the
effective treatment should address the differ-
ent components of the syndrome. There is a
need for elaboration of pediatric diagnostic
criteria, national prevalence data, protocols for
prevention early recognition and effective
treatment.6 The aim of this study was to deter-
mine the prevalence of obesity and metabolic
syndrome among girls aged 11-18 years in
Rafsanjan, Iran.

METHODOLOGY

This surrey was a cross sectional study car-
ried out among girls aged 11-18 years. The
sample size was estimated based on (α  = 0.05%,
d = 2.5%, P=25%).5 Respondents 1221 girls
were randomly selected using a multiphase
sampling method. The project was approved
by Ethical Review Board of Research Council
of Rafsanjan University of Medical Sciences.
This study lasted from September 2006 to Sep-
tember 2007. The questionnaire was completed
after receiving a written informed consent
from respondents. The blood pressure, weight,
height and waist circumference (WC) were
measured using standard equipment (mercury
sphanghometer made in Japan), Seca scale
(made in Germany.

Obesity was determined based on Body Mass
Index (BMI), and classification scheme intro-
duced by the Centres for disease control and
prevention (CDC). Charts was also used for
defining respondents who were at risk of over-
weight (BMI >85) and obesity (BMI >95)
respectively),1,3 Abdominal obesity was defined
using waist circumference percentiles by sex
and age. Percentiles equal or over 90 were
defined as abdominal obesity.4 Hypertension
was detected using seventh joint national com-
mittee on evaluation, diagnosis, treatment, pre-
vention of blood pressure (JNC7) classification
criteria. If blood pressure (systolic and dias-
tolic) readings was at >90th percentile based on
sex and height it was defined as  pre hyper-
tension and  reading >95 and >99 as type I
and II hypertension  respectively.7,8 After de-
tecting obese girls informed consent was ob-
tained for second time and then a blood sample
was taken. For detecting HDL Cholesterol, fast-
ing blood glucose and triglyceride Pars
Azemon Kit and Auto Analyzer BT 3000 were
used. In this study we defined metabolic syn-
drome besed on ATP III criteria.2 This is  based
on elevated triglyceride (>=110 mg/dl), low
HDL cholesterol (<=45mg/dl), increased fast-
ing glucose (>110, <=126 mg/dl), abdominal
obesity, obesity and hypertension. Data were
analyzed using SPSS version 12 software ap-
plying Chi square test.

RESULTS

Demographic characteristic of respondents
are presented in Table-I. About 11.2% of par-
ticipants were overweight and 2.4% of them
were obese. Table-II shows distribution of girls
based on percentile of BMI and age. Over-
weight in participants living in the city was
more prevalent as compared to respondents
living in villages (13.9% versus 12.4%, P=0.5).
Again 1.2% of adolescent girls had abdominal
obesity. About 5.2% of participants had sys-
tolic high blood pressure (as pre hypertension)
4.9% of them hypertension. Moreover 7.7%
had high diastolic blood pressure as pre
hypertension and 1.5% of them had hyperten-
sion. In this study 7.9% of girls had impaired
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fasting sugar. Also 44.7% and 15.8% of them
had hyper teriglyceridemia and decreased HDL
cholesterol respectively. Mean and standard
deviation of biochemical factors are presented
in Table-III. Prevalence of metabolic syndrome
was 3.9% among adolescent girls or 3.9% of

participants had at least three risk factors
for CHD.

DISCUSSION

This study showed that obesity and meta-
bolic syndrome (MetS) are common problems
in adolescent girls in Rafsanjan. Prevalence of
obesity was similar to other studies that have
been done  worldwide and in different parts
of Iran.3,6,9-12 These results also showed that
nutritional transition has also taken place al-
though there was under nutrition along with
over nutrition simultaneously.1 In developing
countries, there is under nutrition including
malnutrition and over nutrition. As in our
study 11.3% of participants were underweight.
This result is similar to the research that was
done by Kelishadi.13 His finding showed that
not only adolescents suffer from obesity and
over weight but also they are faced with mal-
nutrition.3 Emerging non communicable dis-
eases relating to diet and lifestyle have been
increasing over the last two decades and evi-
dence of the MetS is emerging in adolescents.14

Another study reported that MetS may be on
the rise in adolescents with increasing rates of
obesity.15

In this  study prevalence of abdominal
obesity was 1.2% that is lower than reported
by Shahbazpour and Halley Castillo E.12,16

However this finding will be alarming for this
group because abdominal adiposity is consid-
ered high-risk fat, and it is associated with in-
sulin resistance,17 it can predict the risk  of Type
II diabetes and CHD in future.8,19 Waist Cir-
cumference (WC) may have significant clini-
cal usefulness in identifying adolescents and
teenagers at risk for later onset of CHD.20 In
the present study prevalence of metabolic
syndrome was 3.9%. This finding was similar

Table-I: Demographic characteristics
of respondents (n = 1221)

Variable No. %

Educational  statues

Secondary  School 601 49.2

High School 620 50.8

Type of School

Public 1132 92.7

Non Public 89 7.3

Living Place

City 954 78.1

Village 267 21.9

Family History of Obesity

Yes 538 44.1

No 683 55.9

Family History of Diabetes

   Mellitus

Yes 171 14

No 1050 86

Family History of hypertension

Yes 233 19.1

No 988 80.9

Family History of hyperlipidemia

Yes 202 16.5

No 1019 83.5

Table-II: BMI and age group of respondents (n = 1221)
BMIAge groups < 5 5-<85 >85- <95 >95 Total

No. (%) No. (%) No. (%) No. (%)

11-14 78(11.7) 485(73) 79(11.9) 22(3.3) 664(100)
15-18 60(10.8) 432(77.6) 85(10.8) 7(1.3) 557(10)

Total 138(11.3) 917(75.1) 137(11.2) 29(2.4) 1221(100)



   Pak J Med Sci   2009   Vol. 25   No. 2      www.pjms.com.pk   199

Obesity & metabolic syndrome in adolescent girls

to Ekelund study.21 However it  was lower than
what was reported by Moayeri,22

Esmailzadeh,23 and Kelishadi.24,25 Moayeri,s
study was done on adolescents but prevalence
of metabolic syndrome was 26.6% without
gender difference in the distribution of meta-
bolic syndrome.22 Findings of  other  studies
showed prevalence of metabolic syndrome as
10.1% and 14.1% respectively.23-25 Lower
prevalence of MetS in the present study  might
be due to the low prevalence of abdominal
obesity that was 1.2% among our  participants.
Other factors can be nutritional status includ-
ing dietary behavior and intake of total energy.
However we did not assess this factor.

Another cause could be  urbanization. The
prevalence of obesity in cities such as Rafsanjan
is high and low in rural areas as compared to
big cities such as Tehran. It seems in small cit-
ies nutritional status is changing and both un-
der nutrition and over nutrition exist simulta-
neously “Few studies conducted in develop-
ing countries have showed a considerably high
prevalence of the metabolic syndrome among
youth. These findings provide alarming data
for health professionals about the extent of
these problems in developing countries, many
of which are still grappling with malnutrition
and micronutrient deficiencies”.13 However in
our study over nutrition was higher than un-
der nutrition. Other problematic factor is Di-
agnostic Criteria ATPIII which was used. It
seems IDF criteria showed the prevalence of
Metabolic Syndrome higher than ATP111 Cri-
teria.26 Other surveys on different age groups
in Iran showed higher prevalence of metabolic
syndrome.27-30 It isn’t unexpected because age,

gender and urbanization can affect Metabolic
Syndrome risk factor. The results of this study
will help in planning to control these problems
in future and also screening children aged
6-11 years to assess both over and under
nutrition risk factors for non communicable
disease.
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