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Original Research Article

Overweight and obesity is a condition resulting from 
abnormal or excessive fat accumulation that impairs 
health of individuals (Chan and Woo, 2010). A person 
with a BMI of 30 or more is generally considered as obese 
and a person with a BMI equal to or more than 25 is 
considered as overweight (CDC, 2017). Waist to hip ratio 
(WHR) and waist circumference (WC) are the indicators 
commonly used for central obesity or abdominal obesity 
(WHO 2008). World Health Organization (WHO, 2009a) 
has declared overweight as one of the top ten health risks 
in the world and one of the top five in developed nations. 
It has been estimated that obesity is the fifth major cause 
for the death worldwide. Globally, at least 2.8 million 
adults die each year as a result of being overweight or 
obese (WHO 2009a). In addition, 44% of the diabetes 
burden, 23% of the ischaemic heart disease burden and 
between 7% and 41% of certain cancer burdens are 
related to overweight and obesity (WHO, 2009a). There 
are overwhelming negative effects of overweight and 

obesity such as insulin resistance, glucose intolerance, 
diabetes mellitus, hypertension, dyslipidemia, sleep 
apnea, arthritis, hyperuricemia, gall bladder disease and 
certain types of cancer (NHLBL, 2013). 

Overweight and obesity is a growing global health 
problem (WHO, 2016). Lack of physical activity 
combined with unhealthy diet, behavioral factors and 
other diverse health factors have led to the global 
epidemic of overweight and obesity (WOF, 2015). Along 
with these factors, parity level and contraceptive use have 
also shown to affect overweight and obesity significantly 
in reproductive aged women (Geyer2013; UN 2012).  In 
2014, more than 1.9 billion adults, 18 years and older, 
were overweight out of which more than 600 million 
were obese (WHO, 2014b). In South East Asia, there is 
double prevalence of female obesity in comparison to 
male obesity (Yatsura et al., 2014). International Day for 
Evaluation of Abdominal Obesity (IDEA) has reported 
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Abstract:
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Overweight and obesity is an emerging public health issue in developed world and is also rapidly increasing in 
developing world. This study was carried out to determine the prevalence and associated risk factors of overweight 
and obesity among women of child bearing age. A cross sectional study was conducted among 206 women residing 
in Dharan Sub-Metropolitan city of eastern Nepal. BMI, waist circumference and waist to hip ratio were used as 
indicators for overweight and obesity based on WHO classification and IDF Classification criteria. Association 
between socioeconomic factors, dietary factors, physical activity, behavioral factors and health related factors with 
overweight and obesity among women were assessed by using chi square test. Results showed that 50.48% women 
were overweight and obese (BMI > 25), while 89% based on WHR and, 75.2% based on waist circumference were 
abdominally obese. The study also showed that age, marital status, size of family, parity, drinking habit and protein 
intake were major risk factors for overweight and obesity based on BMI. Abdominal obesity based on waist 
circumference measurement was associated with age, marital status, parity, TV watching while eating habit, 
contraceptives use, eating outside and protein intake. The high prevalence of overweight and obesity, and diverse 
natures of associated risk factors among child bearing age women in Dharan showed that more research in this 
aspect need to be carried out and concerned agencies should focus on identified risk factors for interventions to 
reduce  existing problems of overweight and obesity among women of reproductive age.
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highest prevalence of abdominal obesity in South Asian 
population (Balkau, 2007). 

In Nepal trends of overweight and obesity is found to be 
increasing with 7.1% overweight and 2.4% obesity in 
2007 to 17.3% overweight and 4.8% obesity in 2013. 
Similarly, mean waist to hip ratio was found to be 0.55 in 
2007 study while 2013 STEPS survey showed the figure 
was to 0.9 (MOHP 2013; MOHP 2008). The current 
prevalence of overweight and obesity is more among 
female as compared to male in Nepal (MOHP, 2013).  It 

has not only affected the mother's health status, morbidity 
and mortality but also the healthy births, health of new 
born babies and later their physical and mental 
development. Identification of risk factors of overweight 
and obesity, therefore, could be an essential step for 
policymakers to develop strategies for its mitigation. 
Hence, this study was carried out to find out the 
prevalence of overweight and obesity and its risk factors 
among women of child bearing age in Dharan Sub-
Metropolitan city, Nepal.

Materials and Methods

Study Design and settings

A cross sectional study was conducted to find out  the 
prevalence of overweight and obesity, and the associated 
risk factors among women residing in Dharan Sub-
Metropolitan city, Nepal. Dharan is located at Sunsari 
district of Koshi Zone in eastern region of Nepal. 

Sample size and sampling technique

The sample size was calculated to represent entire 
women aged 15-49 years residing in Dharan. In order to 
achieve this statistical inference, the sample size was 
determined by using a single proportional formula 
assuming the combined prevalence rate of overweight 
and obesity to be 24% , 95% confidence interval (CI), 6% 
margin of error (d) and 5% non-response rate. The WHO 
STEPS NCD survey conducted in Nepal (MOHP, 2013) 
was taken as the reference proportion.

Data collection tools and techniques

The target population of the study was women of 15 to 49 
years of age residing in Dharan sub- metropolitan city. All 
wards were chosen for sample selection and the number 
of households from each ward was calculated on the basis 
of probability proportionate sampling technique. Only 
one woman from each household was chosen for study. 
Women who were seriously ill, mentally unfit, pregnant 
and lactating, residing in hospitals, prisons, nursing 
homes and those residing temporarily in Dharan were 
excluded from   the study. 

The study consisted of anthropometric measurements 
and dietary survey with the help of semi structured 
questionnaires.  Dependent variables included 
overweight and obesity (based on BMI), abdominal 
obesity (based on waist circumference) and waist to hip 
ratio. Socio-economic and demographic variables, parity, 
physical activity, dietary factors and health related factors 
were considered as independent variables.Data was 

collected by using semi structured questionnaire.

Physical activity was categorized as low, moderate and 
high according to the score calculated by using the short 
International Physical Activity Questionnaire (IPAQ) 
(IPAQ, 2002). Adequacy of physical activity for each 
individual was also determined according to WHO 
recommendat ion .  S imi la r ly,  food  f requency 
questionnaire and the 24- hour recall method were used 
for dietary assessment by calculating nutrient contents of 
food with the help of food composition table (DFTQC, 
2012) and classifying an adequacy of nutrients according 
to WHO recommendations (WHO, 2014a).

Anthropometric measurements

BMI was calculated by the formula, BMI = weight 
(kg)/height (m²). The respondents were divided into three 
categories (BMI <25 as Normal, BMI 25 -30 as 
overweight and BMI > 30 as obese) based on BMI cutoffs 
points of WHO. Similarly based on waist circumference, 
respondents were divided in two categories (WC >80 cm 
as abdominally obese, and WC < 80 cm as normal) and 
based on waist to hip ratio (WHR >0.85 as abdominally 
obese and WHR< 0.85 as normal) were made. 

Weight was measured to the nearest of 0.1 kg by the 
weighing scale (Micro life) with graduation of 0.1 kg and 
measuring capacity up to 180 kg. Weight was taken with 
light clothing and no shoes. Instrument calibration was 
performed before weighing each woman. Furthermore, 
the weighing scale was checked daily against the 
standard weight for accuracy. Height was measured using 
the stadiometer with the capacity of 197 cm, standing 
upright in the middle of the board. The head, shoulders, 
buttocks, knees and heels touch the vertical board and 
read near to 0.1cm. Waist circumference was measured at 
the mid-point of the lower border of rib cage and the iliac 
crest using a stretching tape.  Hip circumference was 
measured at a level parallel to floor, at the largest 
circumference of the buttocks. 
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Results and Discussion

Research ethics

Data analysis

The questionnaires were checked for completeness and 

consistency. Anthropometric data (sex, age, weight, 
height) were entered into Microsoft excel to calculate 
BMI. Likewise, qualitative data were transcribed and 
coded and entered into SPSS version 20.0 by assigning 
labels to various categories. Descriptive analysis was used 
to represent percentage and distribution of respondents by 
socio demographic variables, physical activity, dietary 
patterns, medical characteristics and behavioral 
characteristics. . Chi-square test was used to find out 
factors associated with overweight and obesity in women.

The study was approved by Department of Nutrition and 
Dietetics, Central Campus of Technology and an ethical 
approval was taken from Nepal Health Research Council 
(NHRC). An informed written and verbal consent was 
obtained from all the participants before data collection.

A total of 206 women aged 15-49 years participated in this 
study with responsive rate of 100%. The mean age of 

women was 31±8.6 years. Majority of women were 
Janajati (Indigenous caste group). 76.2%  of the women 

Table1: Demographic and socioeconomic characteristics of participants (N= 206)
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were married, 22.8% were unmarried and 1% was 
separated.  Most of the respondents (67.5%) were 
unemployed and majority (35.4%) had studied up to 
intermediated level followed by secondary level (30.6%), 
primary level (17.5%) and illiterate (6.3%).  Likewise, 

majority (53.9%) of the families had income above Rs 
30,000 per months which was more than an average 
income of Nepalese people. Similarly, majority of women 
had parity level of 1-2, 31.55% had no parity and 
remaining 19.9% had parity more than or equal to 3 

Prevalence of overweight and obesity 

The survey showed that 32% (66) were overweight, 16% 
(33) were obese and others (107) were normal based on 
WHO criteria. Based on abdominal obesity, 75.2% were 

abdominally obese which was calculated by measuring 
waist circumference, while 89.8% (185) were 
abdominally obese according to criteria of WHR. 

Figure1: Prevalence of overweight and obesity among women of reproductive age  residing in Dharan Sub-
Metropolitan city (N=206)

These prevalence of overweight and obesity was found to 

be comparable to  the prevalence of overweight and 

obesity in male participants of Dharan which was 32.9% 

and 7.2% respectively (Vaidya et al, 2006). Likewise the 

combined prevalence of overweight and obesity 

(i.e.58%) was more than double of the national data on 

urban female (MOHP, 2011).The abdominal obesity 

among the  women in this study was slightly less than but 

comparable to study of same aged women visiting 

Tribhuvan University Teaching Hospital (82.2%) in 

terms of waist circumference (Shapkota et al, 2015). It 

could be because women visiting TUTH may have any 

chronic diseases which are the result of being 

abdominally obese.

Figure 2: Prevalence of abdominal obesity among women of reproductive age based on Waist circumference criteria 
(IDF, 2006) and Waist /Hip Ratio (WHO 2016) (N=206)
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Concerned to abdominal obesity based on waist 
circumference measurement; Age (p=0.000), marital 
status (p=0.000), parity (p=0.0019), TV watching habit 
while eating (p=0.049), contraceptives use (p=0.018), 
eating outside (p=0.012), and protein intake (p= 0.002) 
were found to be significantly associated (Table 3).  
Based on abdominal overweight and obesity, only parity 
(p=0.017) was found to be significantly associated (Table 
4).

Factor associated with overweight and obesity

The study showed that variables such as; Age (p=0.000), 
marital status (p=0.004), size of family (p=0.027), parity 
(p=0.019), drink (p=0.031), and protein intake (p=0.002) 
were found to be significantly associated with overweight 
and obesity among the women based on BMI according 
to WHO cut off level (Table 2). A survey conducted in 
urban India has also shown that age, marital status and 
parity could affect the BMI of female of reproductive age 
(Gauda and Pustry, 2014). Marital status, on the other 
hand, may affect overweight and obesity because after 
marriage women become less conscious to their physical 
appearance (Janghorbani et al., 2008). Similarly, 
postpartum weight gain in women due to increase in 

parity (frequency of pregnancy) may cause weight gain 
and obesity  (Martinenz et al., 2013). Similarly, a study 
conducted in middle school adolescents in Iran supported 
the findings that family size was directly related to BMI in 
women ( . Hajian-Tilaki et al., 2011)

Table-2: Factors associated with overweight and obesity (WHO cut off) among reproductive aged females residing in 
Dharan Sub-Metropolitan city (N=206)

   P<0.05 was considered statistically significant

In a study conducted in South Asian population, it was 
reported that waist circumference increased with age 
(Amin et al 2015). It is because with age, BMR decreases 

resulting poor utilization of fat (Fetters, 2015). Likewise 
some studies supported the fact of gaining abdominal fat 
in women after marriage. This could be due to change in 
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dietary patterns, less focus on being attractive, having 
more social support and being less physically active 
(Janghorbani et al., 2008). Likewise, another study 
showed that high protein intake was associated with low 
abdominal obesity. This fact is supported by the cross- 
sectional study conducted in multi ethnic population of 
aboriginal, South Asian, Chinese and Europeans origins 
(Merchant et al., 2015). Another, study conducted in 
obese men  and women also supported the fact that high 
protein diet actually helped in losing weight (Farnsworth 

et al., 2003). High protein diets helps in better utilization 
of fat and also have high satiety power which prevent 
people from becoming overweight (Brehm and 
Dalessio2008). In this study, only parity was found to be 
significantly associated with abdominal overweight and 
obesity (based on WHR) in female (Table 3).This result 
was found consistent with the result of the study of 
reproductive aged women in India (Gauda and Pustry, 
2014). 

Table 3:  Factors associated with abdominal obesity (based on WC) among reproductive aged females residing in 
Dharan Sub-Metropolitan city (N=206)

P<0.05 was considered statistically significant
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Conclusions 
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