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T
 
he high prevalence of obesity in developing 
nations, Asian countries in particular, is due 
to economic, technological and social 

changes which have occurred in the past few 
decades.1 In 1997, the World Health Organization 
(WHO) introduced obesity in women as one of the 
major health problems in many countries.2  
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Obesity, a consequence of increased fat accumulation 
in the adipose tissues, is considered a common and 
dangerous problem throughout the world and is 
known as one of the major risk factors of coronary 
artery diseases.  
Moreover, it is directly associated with hypertension, 
dyslipidemia, stroke and diabetes.3-4  
An unhealthy lifestyle (insufficient physical activity 
and unhealthy diet) has resulted in a high prevalence 
of obesity in Iran. In view of the significance of the 
problem, this study was carried out to assess the 
current status of Iranian women in respect of 
cardiovascular disease (CVD) risk factors, obesity in 
particular.
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Abstract   
INTRODUCTION: Cardiovascular diseases (CVD) are considered the most important 

cause of death worldwide. Obesity is a major CVD risk factor. This study was conducted to 
evaluate the prevalence of obesity and its association with other CVD risk factors in Iranian 
women. 

METHODS: This cross-sectional study was conducted in 2001 as part of Isfahan Healthy 
Heart Program (IHHP) in three Central Iranian cities of Isfahan, Najaf-Abad and Arak. Being 
over 19 years of age, absence of pregnancy, absence of mental retardation and Iranian 
nationality were the criteria for inclusion in the study. A questionnaire on demographics 
characteristics, drug consumption, smoking status, and physical activity were filled out for 
every subject. Height, weight and blood pressure of all subjects were measured and fasting 
blood samples were taken to measure blood glucose and lipids. The data were analyzed 
with T-test, χ2 and multiple linear regression, using SPSS11. 

RESULTS: Of 6391 women aged 38.8±14.5 years participating in the study, 79% lived in 
the urban areas and 21% in the rural areas. The prevalence of a higher BMI was greater in 
urban areas in all ages. Hypertension, diabetes, total cholesterol-triglyceride and LDL-C 
disorders and inadequate physical activity were more prevalent in obese women than 
normal ones, but no significant difference was seen in HDL-C disorder and smoking 
between the two groups (P<0.05).  

There was a significant positive relationship between BMI and age, blood glucose and 
urban residence, and a negative relationship was observed between BMI and inadequate 
physical activity (P<0.05). 

DISCUSSION: The high prevalence of obesity and the major risk factors of cardiovascular 
diseases in urban areas is testament to unhealthy lifestyle and insufficient physical activity 
of women in areas studied. 
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Materials and methods 
This cross-sectional study was conducted in 2001 on 
women in the three Central Iranian cities of Isfahan, 
Najaf-Abad and Arak as part of the first phase of 
Isfahan Healthy Heart Program (IHHP) within the 
framework of Women's Healthy Heart Project 
(WHHP).5 Iranian nationality, absence of mental 
retardation, absence of pregnancy, over 19 years of 
age were the criteria of inclusion in the study.  
Stratified cluster sampling was conducted in the 
urban and rural areas of the three cities. The ratio of 
urban to rural population was calculated given the 
figures corresponding to the total population of these 
cities. In the beginning of the study, the participating 
women filled out questionnaires obtaining data on 
demographic characteristics, medications, physical 
activity and smoking status. The weight of the 
individuals undergoing this study was measured using 
standard Seca® scales, while wearing light clothes and 
no shoes. The subjects' heights were also recorded 
and body mass index (BMI) was ca1culated.  
Blood samples were taken from the subjects after 12-
14 hours of fasting to measure blood sugar (BS), total 
cholesterol (TC), triglyceride (TG), high-density 
lipoprotein cholesterol (HDL-C) and low-density 
lipoprotein cholesterol (LDL-C). The blood samples 
were studied with an enzymatic method using an 
ELAN 2000 autoanalyzer at Isfahan Cardiovascular 
Research Center Laboratory. In cases of TG < 400 
mg/dl, LDL-C was measured with the Friedwald 
formula.6  

Blood pressure was measured on the right arm with a 
standard sphygmomanometer after 15 minutes in 
resting state in sitting position (according to WHO 
protocol). The average of two readings was recorded. 
Subjects with systolic blood pressure ≥ 140 mmHg 
and/or diastolic blood pressure ≥ 90 mmHg, or those 
on antihypertensive medication were considered as 
hypertensive.7 Individuals whose fasting blood sugar 
exceeded 126 mg/dl or those on antidiabetic 
medication were considered as diabetic.8 Individuals 
smoking any number of cigarettes per day during the 
study were considered as smokers.9 Subjects with TC 
and/or TG levels ≥ 200mg/dl, LDL-C ≥ 130 mg/dl, 
and/or HDL-C < 35 mg/dl were considered as 
dyslipidemic.10-11 Less than 30 minutes of physical 
activity at least twice a week was considered as 
insufficient physical activity.12 BMI of 25-29.9 kg/m2, 
>30kg/m2, and >40kg/m2 were considered as 
overweight, obesity, and morbid obesity, 
respectively.13 All data were analyzed with SPSS11 
using student t-test, Yata corrected χ2 and multiple 
linear regression. 
 

Results 
A total of 6391 women with a mean age of 38.8±14.5 
years in three cities of Isfahan, Najaf-Abad and Arak 
were studied. Of this number, 79% resided in urban 
areas and 21% in rural areas. Table 1 shows the 
distribution of women in the study based on BMI. 
Abnormal BMI was found to be more prevalent in 
urban areas than in rural areas. 

TABLE 1. Distribution of women based on BMI 
 

Body Mass Index Urban area  
Number (percent) 

Rural area 
Number(percent) 

< 25 kg/m2 1643 (36.6) 832 (48.5) 
25-29 kg/m2 1604 (35.7) 568 (33.1) 
30-39 kg/m2 1125 (25) 271 (15.8) 
≥40 kg/m2 84 (1.9) 25 (1.5) 

 
 

TABLE 2. Mean ± Standard deviation of BMI of women based on age and area of residence 
 

Age group Urban area 
Mean ± SD 

Rural area 
Mean ± SD P 

20-29 24.87±5.71 23.71±4.77 0.00 
30-39 27.57±46.5 25.99±5.31 0.00 
40-49 28.77±5.2 27.87±7.39 0.02 
50-59 29.00±5.49 27.5±6.52 0.04 
≥60 28.07±6.12 26.36±6.30 0.001 

 

P < 0.05: significant 
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The mean and standard deviation of BMI in different 
age groups based on area of residence is shown in 
table 2; it can be seen that in any age group figures in 
urban areas are higher than in rural areas (P<0.05).  
Table 3 shows the prevalence of risk factors based on 
body mass index in urban and rural areas; it can be 
seen that all risk factors, except low HDL-C and 
smoking are more prevalent in obese women than in 
women with a normal BMI (P<0.05).  
Comparison of mean and standard deviation of lipids, 
blood glucose and blood pressure in obese and non-
obese women shows that the mentioned variables 
have significantly higher values in obese women 
(P<0.05), but in terms of HDL-C, there was no 
statistically significant difference between the two 
groups in rural areas (table 4).  

As seen in table 5, there is a significant positive 
relationship between BMI and age, blood glucose and 
area of residence in urban areas, and a significant 
negative relationship between BMI and insufficient 
physical activity (P<0.05); however, this relationship 
did not exist between BMI and smoking (P>0.05). 

 
Discussion 

In this study, 33.3% of the women were overweight 
and 23.4% were obese. According to a Saudi Arabian 
study of individuals aged between 18 and 48 years, 
65.4% of the women were obese and BMI increased 
with aging, but decreased in women over 60 years of 
age in urban areas and over 50 in rural areas. 
Moreover, the number of individuals with BMI>30

TABLLE 3. Comparison of the prevalence of risk factors between obese and normal-weight women based on area of 
residence 

 

Urban area Rural area Risk factor BMI<25 BMI≥25 
P BMI<25 BMI≥25 

P 

High blood pressure 9.5% 24% 0.00 14.4% 26.8% 0.00 
Diabetes 3.3% 7% 0.00 2.5% 7.5% 0.00 
Low HDL-C 7.3% 8.3% 0.13 5.9% 6% 0.05 
High LDL-C 27.4% 45.6% 0.00 37.5% 51.4% 0.00 
Smoking 1.7% 2.3% 0.08 0.4% 0.6% 0.39 
Hypertriglyceridemia 12.4% 33.4% 0.00 12.4% 34.1% 0.00 
Hypercholesterolemia 32.8% 56.7% 0.00 61.3% 41.5% 0.00 
Insufficient physical activity 71% 72.4% 0.831 83.6% 86.6% 0.63 

 

P < 0.05: significant 
 

 
TABLE 4. Comparison of the mean and standard deviation of risk factors between obese and non-obese women based on 
residence area 
 

Urban area Rural area Risk factor BMI<25 BMI≥25 
P BMI<25 BMI≥25 

P 

Systolic blood pressure 106.42±14.66 114.5±16.80 0.00 110.54±64.17 116.48±17.89 0.00
Diastolic blood pressure 70.51±9.76 75.35±10.49 0.00 72.87±10.39 76.75±10.15 0.00
Fasting blood sugar 78.23±24.07 83.87±34.03 0.00 79.92±17.95 84.64±32.83 0.00
HDL-C 49.02±13.74 47.60±12.31 0.001 49.82±15.88 49.38±14.32 0.55
LDL-C 109.17±38.42 128.27±14.22 0.00 122.35±341.69 132.91±43.03 0.00
Total cholesterol 184.47±4.81 212.74±52.90 0.00 196.49±46.14 216.38±51.93 0.00
Serum triglyceride 131.40±84.18 184.84±107.08 0.00 130.66±74.43 713.89±104.89 0.00

 

 
TABLE 5. Relationship between BMI and CVD risk factors 
 

Risk factors B* P 
Age 0.18 0.00 
Smoking 0.02 0.97 
Insufficient physical activity -0.01 0.03 
Blood sugar 0.06 0.00 
Region of urban residence -0.09 0.00 
 

*Regression index in this table indicates the type of relation between the variables, so that negative figures indicate an 
inverse relationship between two variables  
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was less than those with BMI>25; a similar trend is 
seen other countries, including Iran.14  
The decrease in obesity at older ages in women of both 
areas can be accounted for by low energy intake in these 
ages and in view of the higher prevalence in higher ages 
of non-communicable diseases such as hypertension, 
diabetes and vascular diseases, which usually mandates 
limitations in the intake of fatty foods and 
carbohydrates, which in turn results in decreased 
prevalence of obesity. Moreover, many morbidly obese 
women died before old age.15  
In a study conducted in Bahrain, 32% of women were 
obese, although a study conducted in the littoral 
Persian Gulf states found the prevalence of obesity in 
Bahrain to be higher than in others. The prevalence 
of obesity in Bahrain was of course similar to that of 
the United Arab Emirates and Kuwait.16-18 
In a Hong Kong study, the prevalence of obesity in 
women was 30.5%.19 The prevalence of obesity in 
Spain and Turkey was 23.7% and 27.4%, respectively. 
In Palestine, the prevalence of obesity in urban and 
rural areas was 49.1% and 36.8%, respectively.  
Our results were similar to those of a Pakistani study, 
which found the prevalence of obesity in urban areas 
to be greater than in rural areas.20-23 Comparison of 
the prevalence of hypertension between obese and 
non-obese women shows higher blood pressure levels 
in obese women.  
The direct relationship between the prevalence of 
hypertension and degree of obesity has been 
described in previous studies. Obesity has an 
undesirable effect on the state of blood pressure, 
which can be attributed to increased peripheral 
vascular resistance and increased cardiac output.24  
As in other studies, a significant relationship was seen 
between TC levels and obesity, which is due to a rise 
in cholesterol production with increased weight.24  
No clear relationship was seen between HDL-C and 
BMI in obese and non-obese women in urban and 
rural areas; this may be explained by the fact that 
physical activity is the most effective factor on HDL-
C, and that physical activity levels were insufficient in 
both urban and rural areas. TC, TG and LDL-C 
disorders were more prevalent in obese women than 
in non-obese women.  
The results of this study were similar to those of 
others, including one conducted in Canada.25  
As demonstrated by other studies, diabetes in human 
is in constant relationship with obesity.  
The prevalence of diabetes is in direct relationship 
with age and degree of obesity.  
Insulin resistance which plays a major role in non-
insulin dependant diabetes increases with obesity; 

hence, obesity may be held to account for the higher 
prevalence of diabetes in obese individuals.26  
Culturally, smoking in the public is considered an 
inapt behavior in Iran and women constituted a small 
percentage of smokers.  
No relationship was observed between obesity and 
smoking in this study. A study conducted in Isfahan 
ascertained that energy intake disorder is not the sole 
cause of obesity in the Iranian society. Another study 
found that the main cause of obesity in the Iranian 
population is lack of adequate physical activity.27  
This study showed an association between obesity 
and other CVD risk factors; thus encouraging greater 
physical activity and adoption of healthier diets 
(limiting intake of high-calorie foods and fast foods) 
is recommended as an indispensable component of 
any interventional strategy to curb the rising tide and 
burden of cardiovascular diseases in the Iranian 
society.  
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