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Abstract 
Background: To investigate the association between socio-economic status and obesity in non-menopause women aged 15-
49 years in Tehran, Iran.  
Methods: This study was based on Iran National Health Survey conducted in 1999. Obesity is defined as a Body Mass In-
dex over ≥30. Constructed area (per-person), educational level and job are considered as factors indicating the socioeconomic 
status. The results have been adjusted for age and mental health using univariate and multiple logistic regression.   
Results: A total number of 2859 non-menopause women aged 15-49 yr from urban areas of Tehran have been studied. The 
prevalence of obesity and overweight were 16.4% and 28.4% respectively. Women aged 30-49 yr had greater risk of obesity 
(adjusted OR= 2.53, 95%CI: 1.99-3.20). Comparing with students, homemakers and employees were at higher risk of obe-
sity (adjusted OR= 4.33, 95%CI: 2.47-7.76, adjusted OR= 2.82, 95%CI: 1.41-5.63 respectively). Those with >= 12 years of 
education had lower risk of obesity compared to illiterate women (adjusted OR=.57, 95%CI: 0.38-0.86). 
Conclusion: The role of social factors is dominant over economic factor on obesity. This fact should be considered as one 
of the most important research priorities in future researches.  
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Introduction 
In the recent decades, obesity and overweight 
are considered the most common metabolic disor-
der. Obesity is an underlying cause of many non-
communicable diseases such as diabetes, hyper-
tension and atherosclerosis and is responsible for 
a great proportion of disabilities and disorders 
(1, 2). In developing countries, the vast expansion 
of civilization, increasing income, high per capita 
energy intake along with decrease in physical ac-
tivities, are the main reasons for obesity. Genetic 
and environmental factors are among factors af-
fecting obesity. In general, obesity is the result of 
imbalance between the need and intake of energy. 
In the recent years, due to a drastic change in the 
people’s life style, Body Mass Index (BMI) is con-
sidered as one of the most important health indi-
cators and has a significant increasing trend in de-

veloping countries (1, 2). Analysis of the underly-
ing factors regarding this problem and evaluation 
of its consequences is an essential challenge in 
the area of health research. There are in fact three 
different approaches to the BMI and socio-eco-
nomic relation. First, BMI could be the result of 
socio-economic determinants. Second, the reverse 
could be true. Finally there could both be affected 
by another factor(s) (3).  
One of the most striking facts about obesity is the 
powerful inverse relation between obesity and so-
cioeconomic status in the developed world, espe-
cially among women (4). 
In a longitudinal national survey conducted at two 
times in the US, in 1981 and 1988, during the course 
of 7 yr overweight women had lower incomes (5). 
As for developing countries, World Health Or-
ganization’s report indicated a different relationship 
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between socio-economic status and obesity. Three 
main conclusions emerge from the studies reviewed 
as: (a) Obesity in the developing countries is no 
longer associated with high socio-economic class, 
(b) In developing countries, as the country’s gross 
national product (GNP) increases, the burden of 
obesity tends to shift towards the groups with lower 

Socio-economic status; (c) Women with low socio-
economic class tend towards obesity at earlier stages 
of economic development comparing with men (6). 
In Iran studies conducted at provincial level, re-
ported the prevalence of obesity in different sexes 
(7-9) for example: Heshmat et al. conducted a 
study in Population Research Lab of Tehran Me-
dical University for evaluation of coronary heart 
diseases risk factors Using Monica study model 
of WHO in 2003 and found that 38.3% of women 
and 18.6% of men were obese (7). 
Obesity was found more prevalent in women com-
paring to men (29.1% versus 14.2%). The highest 
prevalence observed in 50-59 age groups in both 
sexes. Low levels of education, being married and 
low physical activity were significantly associated 
with obesity (9). 
Nevertheless, few among these studies investi-
gated the socioeconomic status of obese women 
(9). There are also a number of small-unpublished 
studies performed at different public health schools 
of Iran, investigating the prevalence of obesity 
in different age groups and in both sexes. 
In this paper with the advantage of having a Na-
tional Survey data, we attempted to study the rela-
tionship of obesity and socio-economic status in 
non-menopause women in capital of Iran, Tehran. 
The choice of non-menopause women was due to 
the considerable effect that this transition period 
has on obesity. 
 
Materials and Methods  
The data used in this research, were those col-
lected from the Islamic Republic of Iran National 
Health Survey, conducted by the Ministry of 
Health and Medical Education in 1999. A sam-
ple size of 1/1000 out of the completely house-
hold population of the country was investigated 

in that national study. In this study, the demo-
graphic data, family health facilities, nutrition status, 
mental health, results of medical examinations and 
laboratory results were collected.  
In the present study, obesity is defined as a 
BMI ≥30 while overweight is defined as BMI 
greater than 25 and less than 30. Constructed area 
(Per person), educational level and job are con-
sidered as factors indicating the socioeconomic 
status. The constructed area (per person) is cate-
gorized as follows:   
a) Less than 20 square meter (m2) per person.  
b) 20 square meter (m2) and more per person.  
According to National Health Survey, the level 
of education was considered as the number of 
years of education, which in our study has been 
divided into the following five groups:  
- Illiterate 
- 1-4 yr of education  
- 5-7 yr of education   
- 8-11 yr of education   
- 12 yr of education  and more  
Moreover, occupation has been studied within three 
categories: students (including school or university 
students), employees and homemakers.  
Other factors, such as age and mental health were 
analyzed and considered as confounding variables. 
There are quite a number of studies referring to the 
association of mental status and obesity (10, 11). 
It should be noted that mental health is consid-
ered from 4 aspects using GHQ-28:  
- Somatization 
- Anxiety  
- Social Dysfunction 
- Depression  
Questions were assigned a score of 0 or 1, whereby 
0 indicated healthy and 1 indicated some level 
of disorder. A total score of 2 and more in each 
area was considered problematic. 
 
Statistical analysis 
A simple association of the independent variables 
with obesity along with the crude odds ratio has 
been given. As for the model building, we first 
fitted simple logistic regression model for each 
independent variable separately using the catego-
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ries defined above. We then followed the strat-
egy proposed by Hosmer and Lemeshow, con-
sidering only the main effects (12). This proce-
dure includes: (a) keeping those independent fac-
tors whose inclusion reaches a reasonably liberal 
significance level such as 0.20, (b) fitting a multi-
ple logistic regression model using all retained  
independent variables  from the univariate analy-
sis, (c) removing one by one  those variables that 
appear to have lost their significance, (d) adding 
the discarded variables in the first stage one at a 
time to the multivariate model to check if this add-
ing leads to any significant result, (e) assessing 
the final model for goodness of fit to the data. 
We did also consider the two-way interactions; 
however, the resulted model although statistically 
significant, was not practically important since it 
improved the main effect model only by a small 
percentage. Therefore, in order to avoid the com-
plexity with interactions, we report the result of 
the simpler model. 
 
Results 
A total number of 2859 non-menopause women 
at the age of 15-49 yr from urban areas of Te-
hran have been studied in this research.  
Based on our findings the prevalence of obesity 
and overweight was 16.4% and 28.4% respec-
tively (Table 1).   
The mean age of the study population was 28.8 
(SD= 9.55) and about half of the subjects were 
below 30 yr of age (55%). The percentage of em-
ployees was 10.5%; moreover 38.6% had 12 yr 
of education and higher. Constructed area per 
person was less than 20 m2 for 51.7% of the 
study population. The prevalence of different types 
of psychological disorders was 24.4% for soma-
tization, 25.4% for anxiety, 13.1% for social dys-
function and 20.6% for depression (Table 2). 
The preliminary univariate analysis showed that 
among demographic, socio-economic and psycho-
logical variables, age, job, constructed area per 
person, level of education, social dysfunction and 
anxiety had a significant association with obe-
sity at 0.05 (Table 3). The odds of obesity were 

almost 2.5 times higher in women in the age 
group of 30-49 compared to 15-29 yr age group. 
(95% CI: 1.99-3.20). Homemaker women were 
at greater risk of obesity than students were 
(OR= 4.33, 95% CI: 2.47-7.60); moreover the 
Odds of obesity was 2.80 for employees com-
paring to students. (95% CI: 1.40-5.60). 
With illiterate women as the reference group, there 
is a mild non significant increase in the risk of obe-
sity in low levels of education up to 11 grade 
but a significant decrease in 12 grade of educa-
tion and higher (OR= 0.57, 95% CI: 0.38-0.86). 
The results of univariate logistic regression ana-
lyses for each variable of Table 3 in turn led to 
the preliminary significant effect of age, education, 
job, anxiety and social dysfunction. Continuing the 
procedure gave the final model displayed in 
Table 4.   
The results show that those aged 30-49 yr were 
at greater risk of obesity (adjusted OR=2.53, 
95% CI: 1.99-3.20). Comparing with students, 
homemakers and employees were at higher risk 
of obesity (adjusted OR= 4.330, 95% CI: 2.468-
7.759 and adjusted OR=2.8, 95% CI: 1.41-5.63 
respectively). 
As for the levels of education, only those who 
had 12 yr of education and more were at lower 
risk of obesity compared to illiterate women (ad-
justed OR=0.57, 95% CI: 0.38-0.86). The Hosmer- 
Lemeshow goodness of fit for the final model, 
indicates the credibility of the above variables 
for predicting the risk of obesity (P= 0.95).  
 

Table 1: Frequency of obesity and overweight 
 

BMI 
Category 

Frequency* Percent 99%CI 

normal 1548 55.2 52.8-57.6 

overweight 797 28.4 26.2-30.6 

obese 460 16.4 14.6-18.2 

Total 2805 100.0  
 
* Number of missing cases=54 
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Table 2: General characteristics of the study population 
 

  Frequency Percent 
Age group 
     15-29 
     30+ 

 
1582 
1277 

 
55.3 
44.7 

Job 
     Student 
     Housewife 
     Employee 

 
510 
2048 
301 

 
17.8 
71.6 
10.5 

Education 
     Illiterate 
     1-4 
     5-7 
     8-11 
     12 and higher 

 
191 
275 
517 
773 
1103 

 
6.7 
9.6 

18.1 
27.0 
38.6 

Constructed area per person 
     <20 m2  
     >=20 m2 

 
1478 
1380 

 
51.7 
48.3 

Somatization 
     No 
     Yes 

 
2276 
583 

 
79.6 
20.4 

Anxiety 
     No 
     Yes 

 
2132 
727 

 
74.6 
25.4 

Social dysfunction 
      No 
     Yes 

 
2484 
375 

 
86.9 
13.1 

Depression 
     No 
     Yes 

 
2269 
590 

 
79.4 
20.6 

 
Table 3: General description of study variables in obese and normal women 

 
Non- Obese Obese Crude OR and 95% CI Variables  Frequency Percent Frequency Percent OR 95% CI 

<20 m2 * 1191 82.3 256 17.7   Constructed area per 
person >=20 m2  1151 85.0 203 15.0 0.81 0.67-1.001 

15-29* 1409 91.5 131 8.5   Age group 30+ 936 74.0 329 26.0 3.78 3.02-4.73 
No* 1863 83.8 360 16.2   Somatization  Yes  482 82.8 100 17.2 1.07 0.84-1.38 
No* 1749 84.1 330 15.9   Anxiety  Yes  596 82.1 130 17.9 1.16 0.92-1.45 
No* 2019 83.1 411 16.9   Social dysfunction Yes  326 86.9 49 13.1 0.74 0.53-1.03 
No* 1847 83.3 369 16.7   Depression  Yes  498 84.6 91 15.4 0.91 0.71-1.18 
Student* 476 96.9 15 3.1   
Housewife  1612 79.4 418 20.6 8.23 4.76-14.46 Job  
Employee  257 90.5 27 9.5 3.33 1.67-6.71 
Illiterate* 143 75.7 46 24.3   
1-4 198 72.8 74 27.2 1.16 0.74-1.82 
5-7 385 74.6 131 25.4 1.06 0.71-1.59 
8-11 648 85.6 109 14.4 0.52 0.35-0.79 

Education  
 

12 and higher 971 90.7 100 9.3 0.32 0.21-0.48 
* Reference group 
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Table 4: The final fitted model in multiple logistic regression 
 

95.0% CI for odds ratio 
Variables B 

 
SE 

 
Odds ratio 

 Lower Upper 
AGE 30-49/15-29 .927 .121 2.526 1.992 3.204 
JOB      
 Housewife/student 1.466 .287 4.330 2.468 7.597 
 Employee/student 1.035 .354 2.816 1.408 5.633 
Education      
 1-4 years/illiterate .254 .220 1.289 .837 1.984 
 5-7 ears//illiterate) .316 .201 1.371 .924 2.035 
8-11 years//illiterate .109 .208 1.115 .743 1.676 
>=12 years//illiterate -.565 .209 .568 .377 .857 
Constant -3.395 .327 .034   

 
Discussion 
At first glance, it seems that the prevalence of 
obesity obtained in this study (16.4%) is some-
what less than the other synchronic studies. For 
example in the research of Dr. Heshmat et al. 
on a sample of women in Tehran, the study po-
pulation consisted of 1573 adults aged 25-64 yr. 
The results showed a considerable difference in 
mean body mass index between men and women 
(26.13 versus 28.86 kg/m2); moreover, the pre-
valence of obesity was 38.3% among women and 
18.6% among men (7). This obvious difference 
may be due to the different age groups in the 
two studies (Age group in the former study was 
24-65 yr old whereas in the present study it is 
15-49 yr old). It should also be noted that the 
menopause women (who are over 50 yr old) are 
not considered in this research. Therefore, we 
may have predicted a lower prevalence of obesity 
in this study. Further, in the Healthy Heart Study 
in Isfahan conducted in 2000-2001, the preva-
lence of obesity was reported as 23.4% in women 
(at all ages) (8), again our study was limited to the 
age group of 25-49 yr old. 
The study of Dr. Azizi et al, conducted on women 
between 20 to 70 yr old (1999-2001), indicated an 
obesity prevalence of 29.1% (9) which is much 
more than the result of the present study. This dif-
ference may be justified, considering the clear dif-
ference between the age groups in these two studies.  
It should be noted that we did not find a com-
parable study regarding the same age group; nev-

ertheless the important point is that the data used 
in this investigation were obtained from National 
Health Survey (NHS), which is undoubtedly among 
one of the best Population- based surveys in terms 
of sampling. It can thereby be stated that the re-
sults can be generalized to a certain extent to the 
target population.  
Different studies on evaluation of the relevance 
between obesity and the economic status espe-
cially in women, which have been conducted in 
the developing countries, led to different results.  
Although the index of house area in this study, 
which is a good criterion for indication of eco-
nomic status, showed no meaningful relation with 
obesity, the prevalence of obesity has a reverse 
relation with promotion of this index. This find-
ing conforms to the WHO review report (6). In 
the study of Gortmarker et al., a reverse relation 
has been observed between the family income 
and overweight of women (5). Whereas in pre-
sent study, the index of house area which accord-
ing to the National Health Survey (NHS) has 
been an indicator of the family economic status, 
showed a reverse linear relation with the women’s 
obesity although it was not statistically significant. 
It should be mentioned that if we had access to 
the data on family income, nutrition status and food 
basket, we could have evaluated the relation be-
tween obesity and economic factors more com-
prehensively. No significant relations have been ob-
served between obesity and psychological disor-
ders, in this study.  
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The results of this research on the relation be-
tween obesity and aging confirm to other stud-
ies explicitly indicating that women over 30 yr 
of age are more susceptible to obesity.  
As per the findings of this study, women with a 
higher educational level (high school diploma and 
academic degrees) are at lesser risk of obesity com-
paring to illiterate ones. Further, working women 
are more susceptible to obesity than the high school 
and university students are. The most important 
mentionable restriction in these conclusions is that 
the physical activity index has not been taken into 
account in NHS mainly because it has not been 
generalized by the time of the survey and as a re-
sult, it was impossible to investigate its confound-
ing role with respect to the relation between obe-
sity and educational level as well as the occupa-
tional status. Our findings also put more credit on 
socio factors than on economic. 
Considering the results of this research and by 
virtue of the results of other similar researches, it 
seems that the study on the role of socioeconomic 
factors on obesity, especially on women in devel-
oping countries, is considered as one of the most 
important research priorities, which shall be taken 
into account by most of the researchers. 
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