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A B S T R A C T 
Background and Objectives: Globally, the prevalence of overweight/obesity is increasing at an alarming rate. 
According to the World Health Organization (WHO), about 1.9 billion adults worldwide are overweight, and of 
these, over 600 million are obese. The purpose of this study was to determine the prevalence of overweight and 
obesity in West Azerbaijan, Iran, in 2014. 
Materials and Methods: Data were collected as part of the National Food and Nutritional Surveillance 
Program (NFNSP). A total of 249 men and women aged 20–60 from West Azerbaijan were included in the 
survey conducted in 2014. Body height and weight were measured with light clothing and no footwear after 
overnight fasting. 
Results: Mean age of the participants was 38.5 ±7.8 yrs. Mean BMI was 28.0±4.9 kg/m2 (men: 26.8±4.2 vs. 
women: 29.0±5.3, p<0.001). The prevalence of overweight and obesity was 36.5% (men: 38.6 % vs. women: 
34.8%, p: 0.439) and 33.3% (men: 25.4 vs. women: 40.0 %, p: 0.016), respectively. Women were more likely 
to be overweight or obese than males (P=0.038). Multiple logistic regression revealed that gender (women vs. 
men) (OR, 2.05; CI, 1.15-3.65; p,0.014) and age (OR, 1.06; CI, 1.01-1.1; p,0.004) increased the risk of 
becoming overweight or obese. Women who were housewives were five times more at risk of becoming 
overweight or obese (OR: 4.93; CI: 1.9-12.3; p<0.001) even after adjusting for age and educational level. 
Conclusions: The high prevalence of weight problems in West Azerbaijan is a serious health concern, 
especially in women. The lifestyle of housewives is a potential risk factor for weight gain in women. 
Keywords: Obesity, Prevalence, Azerbaijan, Adults 

 
Introduction 

Obesity is often defined as a condition of excessive 
fat accumulation in the body to such an extent that 
health may be impaired (1). Globally, the prevalence 
of overweight/obesity is increasing at an alarming 
rate. Based on a systematic analysis of global trends 
in body mass index (BMI) in adults, the mean BMI 
increased by 0.4–0.5 kg/m2 per decade between 1980 
and 2008 (2). According to the World Health 
Organization (WHO), about 1.9 billion adults 

worldwide are overweight, and of these, over 600 
million are obese (3). It has been estimated that 
obesity accounts for 3.4 million deaths annually and 
93.6 million disability-adjusted life years (DALYs) in 
2010 (4).  

Based on recent reports, the prevalence of obesity 
has increased by approximately three times in the 
developing countries during the last two decades 
primarily as a result of lifestyle changes including 
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decreased physical activity and excessive intake of 
high energy foods (5). Iran has been no exception. 
According to the recent WHO report, more than 50% 
of the Iranian adult population are overweight or 
obese (4). 

Obesity is a chronic disease per se (1) and a well-
known risk factor for other non-communicable 
diseases (NCDs). Overweight or obese people are at 
an increased risk of coronary heart disease, type 2 
diabetes, cancers (endometrial, breast and colon), 
hypertension, dyslipidaemia, stroke, sleep apnea, 
respiratory problems and osteoarthritis (6-7). 
Moreover, excessive body weight can influence 
quality of life, education, capacity of work and 
reproductive performance (8-9). According to the 
recommendations of WHO, BMI is used as a 
screening tool for overweight or obesity (1) so that 
BMI ≥ 25 is often accompanied by a higher risk of 
health problems and premature death (1). This cutoff, 
however, has been revised for Asian populations (10).  

The purpose of this study was to determine the 
prevalence of overweight and obesity and some 
selected determinants of it in the urban population of 
West Azerbaijan, Iran. 
Materials and Methods  

Data were collected as a part of the National Food 
and Nutritional Surveillance Program (NFNSP, 
www.nfns.ir), which is an ongoing population-based 
survey conducted periodically in Iran by the National 
Nutrition and Food Technology Research Institute 
(NNFTRI) with the assistance of the United Nations 
Children’s Fund (UNICEF) and Nutrition Office of 
the Deputy of Health of Iran Ministry of Health 
(MOH) to assess the nutrition status of a large 
representative sample of the Iran population. 
Sample size: Based on the prevalence of overweight 
and obesity in men (49.4% and 13.6%, respectively) 
and women (64.3% and 29.3%, respectively) of the 
adjacent province population (11), with the precision 
of 7% and prevalence of 50%, at least 195 subjects 
were needed to estimate the prevalence. A total of 249 
urban men and women (aged 20–60 yrs) from Urmia 
city, center of West Azerbaijan province, were 
included in the survey conducted in 2014.  
Population sampling: Following coordination with 
the Provincial Deputy of Health of West Azerbaijan, 
households, as data units, from Urmia city were 

randomly selected. To do this, Urmia city was divided 
to 5 geographical regions (north, south, east, west and 
center). From each region, 50 households were 
randomly selected from their home telephone 
numbers. Selected families were contacted by call to 
describe the aims of the study and to see if they are 
willing to participate. Assessments were done either 
at the urban health centers or at the household 
residence, just in case. A written informed consent 
was signed by all participants prior to the study. The 
Ethics Committee of NNFTRI approved the National 
Food and Nutritional Surveillance Program (NFNSP). 
Anthropometrics: Body height and weight were 
measured with light clothing and no footwear after an 
overnight fasting. Height was measured in a standing 
position using a fixed stadiometer to the nearest of 0.1 
cm. Weight was measured to the nearest of 0.1 kg. 
BMI was calculated as weight in kilograms divided 
by the square of height in meters (kg/m2). 

In the present study, two sets of BMI categorization 
were used: Set 1, which was our main categorization: 
underweight, BMI < 18.5 kg/m2; normal weight, 
BMI: 18.5 – 24.9 kg/m2; overweight, BMI: 25- 29.9 
kg/m2; and obese, BMI ≥ 30 kg/m2 (1). Set 2, which is 
suggested for Asians: underweight, BMI < 18.5 
kg/m2; increasing but acceptable risk, which was 
considered as normal weight, BMI: 18.5–23 kg/m2; 
increased risk, which was considered as overweight, 
23–27.5 kg/m2; and high risk or obese, BMI ≥ 27.5 
kg/m2 (10). 

The demographic variables used for the analyses 
included: sex, age groups (20-30, 30-40, 40-50, 50-60 
years), educational level (illiterate, high school, 
university study), and marital status. 
Statistical analyses: All statistical analyses were 
performed using the Statistical Package for Social 
Sciences (SPSS version 21; SPSS Inc, Chicago, IL). 
Mean and standard deviation (mean ± SD) was 
determined for quantitative variables. Frequency and 
proportion was calculated for the categorical 
variables. Chi-square was applied to determine the 
association between categorical variables. The 
between-group differences were evaluated by 
student’s t-test and analysis of variance (ANOVA). 
Pearson’s r and Spearman’s coefficients were used to 
describe the strength of relationship for normal and 
non-normal variables, respectively. The logistic 
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regression model was performed to evaluate the 
association of the demographic variables with obesity 
so that BMI was dichotomized into the 
overweight/obese categories (BMI ≥ 25 kg/m2). In 
this study, p value less than 0.05 was considered as 
statistically significant (two-tailed). 
Results  

Descriptive characteristics of the participants are 
presented in Table 1. Mean age was 38.5 ±7.8 yrs, 
ranging between 20 and 60 yrs. About half of the 
subjects were females. The majority of the 
participants had secondary education (65.5 %), and 
were married (96.4%). 
 
Table 1. Participan’s characteristics 
Age group n (%) 
20-30 yr 
30-40 
40-50 
50-60 

38 (15.3) 
117 (47.0) 
77 (30.9) 
17 (6.8) 

Sex 
Men 
Women   

 
114 (45.8) 
135 (54.2) 

Education  
illiterate 
High school 
University study 

 
16 (6.4) 
163 (65.5) 
70 (28.1) 

Family status 
Married 
others 

 
240 (96.4) 
9 (3.6) 

Job 
Men      Official employee 
               Free lancer 
Women  Employee 
               Housewife 

 
37 (32.5) 
77 (67.5) 
29 (21.5) 
106 (78.5) 

 
  
Table 2 shows the anthropometric measures by 

gender. Mean BMI was 28.0±4.9 kg/m2 (men: 
26.8±4.2 vs. women: 29.0±5.3 kg/m2, p<0.001). Table 
3 shows the prevalence for the BMI categories by 

gender, age groups, education status and job in the 
participants. None of the subjects were underweight.  

The prevalence of overweight and obesity, based 
on Set 1 categorization, was 36.5% (38.6 % in males 
vs. 34.8% in females, p= 0.439) and 33.3% (25.4% in 
males vs. 40.0 % in females, p= 0.016), respectively 
(Table 3). However, when Set 2 categorization was 
applied, the prevalence of overweight decreased to 
31.7% (males, 34.2% vs. females, 29.6%, p=0.021) 
while that of obesity increased to 52.2% (males, 
43.9% vs. females, 59.3%, p = 0.021). Women were 
more likely to be obese than males with both 
categorizations (p=0.038).  

Among the women, the prevalence of overweight 
and obesity varied by job, with the highest rate in 
housewives. However, there were no significant 
differences in the distribution of weight problems 
among the age groups or education status. Multiple 
logistic regression revealed that gender (women vs. 
men) (OR, 2.05; CI, 1.15-3.65; p=0.014) and age 
(OR, 1.06; CI, 1.01-1.1; p=0.004) increased the risk 
of becoming overweight or obese. Women who were 
housewives were five times more at risk of becoming 
overweight or obese (OR: 4.93; CI: 1.9-12.3; 
p<0.001) after adjusting for age. The prevalence of 
overweight and obesity decreased with educational 
level in women but not in men. After adjusting for 
age, women with an educational level of college or 
above had the lowest odds of being overweight/obese 
(OR = 2.6; CI= 1.0-6.2, p=0.03) or obese (OR = 0.47) 
compared to those with an educational level lower 
than high school. When job was applied into the 
model, the effect of education disappeared, and the 
risk of being overweight/obese for housewives 
increased by six times (p = 0.009). 

 
 
 
Table 2. Mean anthropometric measures of the participants by gender 
Variable Gender p value Total 

Men Women 
Height (cm) 173.8±6.7 159.1±5.5 <0.001* 165.9±9.5 
Weight (kg) 81.2±13.9 73.6±13.3 <0.001* 77.1±14.1 
BMI (kg/m2) 26.8±4.2 29.0±5.3 <0.001* 28.0±4.9 
*p value <0.05, differences were determined by student’s t-test. 
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Table 3. Distribution of BMI status by gender, age groups, education, and job 
Variable Normal 

n(%) 
Overweight 

n(%) 
Obese 
n(%) 

p value 

Gender Men 41 (36.0) 44 (38.6) 29 (25.4) 0.038* 

Women 34 (25.2) 47 (34.8) 54 (40.0) 

Age group 20-30 15 (39.5) 12 (31.6) 11 (28.9) 0.341 
30-40 39 (33.3) 42 (35.9) 36 (30.8) 
40-50 15 (19.5) 32 (41.6) 30 (39.0) 
50-60 6 (35.3) 5 (29.4) 6 (35.3) 

Education illiterate 4 (25.0) 3 (18.8) 9 (56.3) 0.141 
High school 45 (27.6) 62 (38.0) 56 (34.4) 
University study 26 (37.1) 26 (37.1) 18 (25.7) 

Job  

Men Official employee 15 (40.5) 13 (35.1) 9 (24.3) 0.773 
Free lancer 26 (33.8) 31 (40.3) 20 (26.0) 

Women Employee  15 (51.7) 5 (17.2) 9 (31.0) 0.001* 

Housewives 19 (17.9) 42 (39.6) 45 (42.5) 
*p value <0.05, differences were determined by Chi square test. 

 
 
Discussion  

There was a very high prevalence (~70%) of 
overweight/obesity in our subjects, and women were 
more affected. Using BMI categorization for Asians 
(10), the prevalence of overweigh/obesity even 
increased to about 84%, with over half of the 
population considered as obese. This finding is 
comparable with the reported prevalence rates of 
about 78% in the east Azerbaijan (11) and 59% in 
Ardabil (12), both adjacent to Urmia. Similar 
numbers have been reported from Semnan (~67%) 
(13), and relatively lower prevalence from the 20-70 
yr population of the north of Iran (53.6%) (14). In the 
first nationwide survey of the prevalence of weight 
abnormalities in the 15-65 yr population of Iran, the 
prevalence of overweight/obesity (BMI ≥ 25 kg/m2) 
was 42.8% in men and 57% in women (15).  

In the present work, there was an adverse 
association between the BMI and educational level of 
women, a finding that has already been reported from 
both the northern (16) and southern (17) provinces of 
Iran. However, we found that being a housewife could 
override the protective effect of educational level and 
pose a remarkable (5-6 times higher) risk of being 
overweight/obese. Determinants of these higher than 
average rates of overweight/obesity in the north-west 
provinces of Iran deserve more studies. 

In recent decades, along with the improvement of 
living standards, weight gain has become a prominent 

public health concern all around the world. The 
transition from a traditional to Western diet and 
remarkable declines in physical activity could be the 
main reasons of the escalating rates of overweight and 
obesity in the developing countries (18). Today, the 
intake of a diet high in saturated fats and sugar is 
increasing, while consumption of fruits and 
vegetables remains usually inadequate. These poor 
quality diets are associated with high prevalence of 
weight problems and the related pathologies (19). 

Dissimilar to the studies in China (20) and Japan 
(21), we found that women had a higher risk for 
developing obesity than men. However, the 
association between obesity and gender observed in 
our study is in accordance with other provincial and 
national studies (13-15) and consistent with the 
findings from studies carried out in some other 
countries (13-14, 22). The majority of studies have 
reported higher prevalence of weight gain in women 
than in men (22-23). A study from Iran reported that 
the percentage of obese women was about 10-15% 
higher than obese men at the same age specific group 
(24). Physical activity pattern and more importantly 
dietary habits may contribute to this gender 
difference. Educational level (16), socio-economic 
status (25), number of pregnancies, and the amount of 
weight gain in each pregnancy in women (26) could 
be other contributing factors.   [
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Worthy of note, the present study showed the 
association between the prevalence of overweight and 
obesity and educational level in women but not in 
men, even after adjustment for age. Similar findings 
were found in another study (27). It is possible that 
high-educated women are more aware of the adverse 
effect of weight gain on health (28). In another study 
from Iran, BMI was negatively associated with 
educational level in women but, unlike our findings, 
educational level was directly associated with BMI in 
men (16).  

We found housewives at tremendously higher risk 
for developing obesity, and this association remained 
significant even after adjustment for age and 
educational level. Studies of association between job 
and women weight gain were carried out in some 
countries (29-30). It has been suggested that 
housewives have lower opportunities for physical 
activity and, on the other side, may have irregular 
eating patterns due to typical homemaking duties 
(30). In the current study, lack of physical activity and 
food consumption data are among the limitations.  

Obesity is a complex, multifactorial disease that 
requires long-term approaches for effective 
prevention and management (1). It is a population 
problem rather than just a disorder of individual 
behavior. Recent hypotheses suggest although diet 
and exercise are the main determinants of weight and 
social factors (including fast food intake, high costs of 
healthy foods, and lack of access to safe places to 
play and exercise) play important roles in the high 
prevalence of obesity by reducing the likelihood of 
healthy eating and active living behaviors (5–7). It is 
suggested that health interventions to control obesity 
should not just target obese individuals; rather the 
awareness of the whole community about the adverse 
effects of increased body fat mass must be refreshed 
every day. Moreover, an integrated approach, 

involving actions in all sectors of society, is required 
in order to shift the BMI distribution to a favorable 
direction (1, 31). According to the WHO reports on 
non-communicable diseases to achieve optimal 
health, the median BMI for adult populations should 
be in the range of 21–23 kg/m2, while the goal for 
individuals should be to maintain a BMI in the range 
18.5−24.9 kg/m2  (4). 

This study had some limitations. With a cross-
sectional design, it is not possible to attribute 
causality. Our sample size was rather small. Social 
determinants of weight gain in Iranians warrant 
further studies. 
Conclusions 

In conclusion, the high prevalence of weight 
problems in the urban population of Urmia, West 
Azerbaijan, especially in women, is a serious health 
concern. By using the suggested BMI cut-offs for 
Asians, the prevalence rate of overweight/obesity 
would rise remarkably. The lifestyle of housewives is 
a potential risk factor for weight gain in women. Our 
results call for urgent action to aware the people of 
the importance of healthy life style, including dietary 
pattern modifications and active living behaviors. 
There is a need for effective preventive and 
educational strategies against obesity. Undoubtedly, 
further interventional studies are needed. 
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