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Background: The main objective of this study was to evaluate the prevalence of central obesity and some re-
lated factors in the north of Iran (Golestan province) in 2006.  
Method: This was a population –based cross-sectional study that comprised 2471 subjects (1250 males and 
1221 female), using stratified cluster sampling. Interviewers recorded the data using the multidimensional ques-
tionnaire and anthropometric indexes. Waist circumference ≥102 and ≥88 cm categorized as central obesity for 
men and women respectively. SPSS 16.0 software was used for statistical analysis. 
Results: The mean and standard deviation of age was 39.2±14.28 years and waist circumference was 87.1±13.7 
cm in men and 90.2±15.8 cm in women, respectively. In total, the prevalence of central obesity was 32.01% and 
it was significantly higher in women (57.2%) than in men (15.8%), in urban area (40.5%) than in rural areas 
(31.9%) and in uneducated people (52.3%) than in college educated people
(19.9) (P=0.001). Logistic regression analysis revealed that central obesity was significantly associated with 
age, urbanization, parity and illiteracy (P<0.05).
Conclusion: Central obesity was the most serious health problem in the north of Iran and it was more preva-
lent in women than men. Socio-demographic factors such as younger age (between 15-25 and 25-35 years), 
urbanization, marital status and illiteracy were associated with central obesity. Further studies are necessary to 
establish the association between central obesity and racial differences in this area. 
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Introduction

There are various risk factors, which are respon-
sible for the weight gain and obesity in human. 

Both the metabolic and behavioral factors such as 
leptin and life style can effect on overweight and 
obesity.1 
According to the Word Health Organization report, 
obesity has been increase in world2 and previous 
study has been introduced obesity as a health 
problem in Iran.3

Waist circumference (WC) is an indicator to de-
termine the central obesity4 and it is considered as 
a risk factor for cardiovascular disease.6,7

Golestan province is located in the north of Iran 
(south east of Caspian Sea). Of 1,600,000 popu-
lations in this area, 66.39% were 15-64 years old, 
whereas 43.9% and 56.1% were living in urban and 
rural areas, respectively. Agriculture is the main job 
in the rural area. Different ethnic groups such as 
Fars (native), Turkman and Sistani are living in this 
region.8 

Due to the logistic limitation, no study was con-
ducted yet on the central obesity in the north of 
Iran. Therefore, the present study was planned and 
performed to determine the central obesity status 
and its related risk factors in this area.

Patients and Methods 
This was a population-based cross-sectional 

study conducted in Golestan Province (north of 
Iran) in 2006. We enrolled 2471 subjects (1250 
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males and 1221 females), using stratified cluster 
sampling based on age and sex. Interviewers re-
corded the data using the multidimensional ques-
tionnaire and anthropometrics indexes. 

WC was measured to the nearest 0.5 cm at the 
superior border of the iliac crest. Others data such 
as physical activity and socio-demographic param-
eters were collected by questionnaire. Central obe-
sity was defined according to the WHO criteria2: WC 
≥ 102 cm and ≥ 88 cm in men and women, respec-
tively.The economic status was categorized based 
on the home ownership, number of the rooms in 
the house, owning of the private car, structure of 
the house, and the number of the family members 
specifying one score to each one. Accordingly, the 
economic status of study population was classified 

as low (1score), moderate (2-3 score), and good 
(≥4 score). Physical activity was categorized into 
four categories based on daily work and activity in-
cluding low physical activity (activity that requires 
extension of the muscular-skeletal system and 
moving from a place to another place), moderate 
physical activity (activity that requires sometimes 
increased respiratory rate like cleanliness, garden-
ing, building painter, etc.), high physical activity (ac-
tivity that requires very increased reparatory rate 
like manual labor, building labor, porter, etc.), and 
combine activity (a combination of above activities) 
.
Statistical analysis

SPSS 16.0 software was used for the statistical 
analysis, using chi-square test for comparing fre-
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Characteristics    N
Waist Circumfer-

ence (cm) P 
Value

Central Obe-
sity 

P 
Value

 Mean (SD)  N %
location* Urban 1149 90.7(15.2)

0.001
470 41.0

0.001
Rural 1322 87.0(14.3) 421 32.0

Sex** Male 1250 87.1(13.7)
0.001

197 15.8
0.001

Female 1221 90.3(15.8) 694 57.2
Marital Status Married 1842 91.4(14.1)

0.001
771 42.1

0.001
Single 532 78.6(12.4) 60 11.3

Economic status*** Poor 259 86.6(13.4)
0.05

79 30.5
0.376Moderate 2124 89.0(14.9) 778 36.8

Good 88 89.4(15.1) 34 38.6
Age groups
(year)****

15-25 494 77.1(10.7)

0.001

40 8.1

0.001
25-35 486 86.7(13.5) 146 30.1
35-45 495 91.8(14.5) 211 42.9
45-55 500 94.7(13.7) 250 50.5
55-65 496 93.1(14.2) 244 49.4

Education *****  Illiterate 731 92.9(14.3)

0.001

380 52.3

0.0010-12 years 
schooling 1594 86.8(14.8) 482 30.4

College 146 88.1(13.6) 29 19.9
Physical  
Activity

Low 631 89.7(15.0)

0.04

249 39.7

0.025
Moderate 1068 88.3(15.0) 396 37.3
Severe 104 87.7(12.6) 21 20.2
Combine 123 85.9(14.7) 38 30.9

Total 2471 88.7(14.8) 791 32.01
*Central obesity up to 9% is more among urban than rural population; ** The prevalence of central obesity among women is 
approximately 4 fold more than men;  ***There is no statistical signification;  **** The prevalence of central obesity among 
45-55 years age group is more than other age groups; *****The prevalence of central obesity among 0-12 years schooling 
groups is lower than other groups.

Table 1. The distribution of Central Obesity based on demographic characteristics and lifestyle-related factors 
in north of Iran in 2006.
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quencies and t-test and ANOVA for comparing the 
means. Logistic regression analysis was applied 
in order to estimate the odds ratio (OR) of obesity 
considering the socio-demographic factors at 95% 
significant level. A p.value of less than 0.05 was 
considered statistically significant. 

Results
Mean and standard deviation of age of the subjects 

was 39.2±14.3 years and 22.4% of them were sin-
gle. About 53.5% of subjects were living in rural area. 
The values for WC were 88.7±14.8 cm (mean±SD), 
and it has been showed significantly more in wom-
en than men, in urban area than rural area and in 
married subjects than single subjects (P=0.001). 
WC has a positive correlation with age (P=0.001) 
and it was significantly increased in uneducated 
people than in educated people(P=0.001). 

WC was negatively correlated with physical ac-
tivity (P=0.04) and increased up to 3.22 cm for ten 
years increase in age. The prevalence of central 

obesity was 32.0% and it was approximately three 
times more prevalent in women than in men and 
four times more in married subjects than in single 
subjects. Central obesity markedly increased with 
age and it was prevalent five times more in 45-55 
years age group than in 15-25 years age group. 
(Table 1)

Logistic regression was used to identify vari-
ables that contribute to obesity morbidity. The re-
sults showed that location area (OR=1.5, 95% 
CI=1.3-1.7), gender (OR=7.1, 95% CI=5.9-8.6) 
,marital status (OR=4.7, 95% CI=2.1-10.5), age 
group (OR=0.09, 95% CI=0.06-0.13 in 15-25 year 
age group) and  educational level (OR=4.4, 95% 
CI=2.9-6.8 in illiterate people) were significantly 
associated with central obesity, while physical 
activity and  economic status were not. (Table 2)  
 
Discussion

The results of this study were discussed from 
two aspects: central obesity and some related fac-

Criteria OR (95% CI) P value 

Residential area  Rural (Ref ) 1
0.001*

Urban 1.5(1.3-1.7)
Gender Men (Ref) 1

0.001*
Women 7.1(5.9-8.6)

Marital status Single(Ref) 1
0.001*

Married 4.7(2.1-10.5)
Economic status Good (Ref) 1

Moderate 0.76(0.57-1.00) 0.051
Poor 0.70(0.42-1.16) 0.167

Age group (year) 55-65 (Ref)  1
15-35 0.09(0.06-0.13) 0.001*
25-35 0.44(0.34-0.57) 0.001*
35-45 0.77(0.60-0.99) 0.038
45-55 1.04(0.81-1.37) 0.750

Educational Level College(Ref)   1
Illiterate 4.4(2.9-6.8) 0.001*
1-12 years schooling 1.8(1.2-2.7) 0.009*

Physical activity Combine (Ref) 1
Low 0.68(0.45-1.03) 0.670
Moderate 0.75(0.50-1.12) 0.165
Severe 0.77(0.96-3.26) 0.069

CI=Confidence Interval; Ref=Reference Category ; * Statistical difference is significant.

Table 2. Odds Ratios and 95% CI resulted from logistic regression for central obesity among 
adult in the north of Iran in 2006. 



tors. The prevalence of central obesity was 32.1% 
(57.2% in women and 15.8% in men). Other studies 
showed that central obesity is a health problem in 
Iran. The prevalence of central obesity reported in 
Gorgan (north of Iran) was 39.1%,9 in Ahvaz (south 
of Iran) was 21.2%10 and in whole of Iran was 
9.7%11. Another study in Iran reported the preva-
lence of central obesity among 12.9% and 54.5% of 
adult men and women, respectively.12 One study in 
Tehran13 revealed the prevalence of central obesity 
up to 93% in women and 74.1% in men.

The prevalence of central obesity reported 
39.2% in Rio de Janeiro,14 24.1% in Egypt,15 30.5% 
in Australian adult people,16 42% in Croatia17 and 
31.5% and 64.4%  among Omanian male and fe-
male, respectively.18

The association between socio-demographic 
factors with central obesity in our study and oth-
ers studies is similar. 9,19-21 The association between 
low physical activity and central obesity was shown 
in a study from Iran14 and others countries23,24. The 
inverse association between educational level and 
obesity has been shown in other studies from Iran 
14,24,25 and Oman19.  

Because of immigration from rural to urban 
areas and changing in lifestyles in developing 
countries, obesity and central obesity tended to in-
crease.25  For example, over a less than five years 
period, the trend of obesity and overweight signifi-
cantly increased among adults in Tehran.13 

In our study, the pattern of central obesity has 
markedly tended to increase with age. Similar re-
sults were reported in the other part of Iran.13,26,27  

Age has been considered as a predictor factor for 
central obesity in some published studies.19,20,28,29  

Migration from villages to city has occurred dur-
ing last decades due to socio-economic factors and 
it seems to resulted in lifestyle changes and conse-
quently increased the central obesity rate in Iran. 
On the other hand, the changes of lifestyles may be 
resulted to low physical and occupational activities 
in urban area compared with rural area. Besides, 
some factors such as ethnicity, local food behav-
iors, lifestyle and utilizing high calorie diet may be 
also considered as predictors for central obesity in 
the north of Iran. 

The results of this study indicated a high preva-
lence of central obesity in the northern population 
of Iran. The economic status was not associated 
with central obesity, but illiteracy was recognized 
as a risk factor for central obesity morbidity. Also, 
urbanization, marital status and older age are pre-
dictors for it. 
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