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Abstract
Objective: To assess the nutritional status of women in urban and semi-urban regions 
of Gujarat.
Methodology: A cross-sectional study on 605 women (aged 18 - 50 years) from ur-
ban and semi urban region was conducted in Gujarat, Western India. The parameters 
analyzed were anthropometry and body composition. Assessment of nutritional status 
was performed using BMI to evaluate percentage underweight, overweight and obesity. 
The analysis was stratified for the regions (urban or semi-urban) and type of occupation 
(students, housewives, working women). Chi square test was used to estimate percent-
age prevalence of underweight, overweight and obesity amongst different groups of 
women.
Results: Students from urban region had higher mean BMI (21.4 ± 3.7 kg/m2) and 
PBF (29.5 ± 5.9%) as compared to students of semi urban region (BMI: 19.8 ± 3.7 kg/
m2; PBF: 26.0 ± 6.1%) (p < 0.05). Homemakers of urban region showed significantly 
lower BMI (24.7 ± 4.3 kg/m2) and PBF (34.8 ± 6.2%) as compared to homemakers of 
semi-urban region (BMI: 26.0 ± 4.8 kg/m2; PBF: 36.6 ± 6.2%) (p < 0.05). Working 
women group in both regions did not differ significantly for their BMI and PBF (p > 
0.05). Students of semi-urban region showed high percentage of underweight (43.60%) 
as compared to students of urban region (19%) (p < 0.05). While in homemakers of 
semi-urban region 41% overweight and 19% obesity was observed whereas, in urban 
region it was 31% and 12% respectively (p < 0.05). Percentage of underweight, over-
weight and obesity was not significantly different in working women amongst two 
regions (p > 0.05).
Conclusion: The study indicated coexistence of obesity and under-nutrition in semi-ur-
ban region of Gujarat. These dual nutritional health problems are developing specially 
in urbanizing areas of our country.
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Introduction

	 Nutritional status of the Indian population changes sig-
nificantly with changing regions. In the 21st century, prevalence 
of overweight and obesity has increased by many folds in Asian 
countries. The prevalence of overweight and obesity is devel-
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oping as a serious health problem in the urban population; at 
the same time the problem of under-nutrition continues to be 
a major issue in rural population[1]. Body Mass Index (BMI) is 
most widely used practical marker to measure nutritional status 
and body composition and further categorize underweight, over-
weight, and obesity in adults[2-4].
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	 Factors like the imbalanced energy consumption, phys-
ical activity, socioeconomic[5-7] differences and environmental 
conditions significantly influence obesity. Data suggest that 
women as compared to men are more vulnerable to develop nu-
tritional complications like overweight/obesity; at the same time 
women of reproductive age are also severely affected by mal-
nutrition (deficiencies like iron, zinc and iodine)[1]. Prevalence 
of under nutrition is more in rural areas whereas overweight/
obesity is higher in urban areas. Whereas, in urbanizing rural 
(semi-urban) population occurrence of overweight/obesity is ex-
pected to be lower as compared to urban population, however, 
increasing trend of obesity is also affecting such regions. Reports 
suggest that the living conditions in semi urban and rural areas 
are changing considerably with adaptation to urban lifestyle 
like better transport facilities, increased television watching, de-
creased physical activity and changing food habits (increased 
consumption of junk food and sweetened carbonated drinks) due 
to easy access to better amenities[1,8]. Hence, the present study 
was conducted to assess the nutritional status of women belong-
ing to different occupations from urban and semi-urban regions 
of Gujarat.

Methodology

Study Population and sample size
	 A cross sectional study was conducted from January 
2012 to June 2014 to evaluate the nutritional status of women 
aged 18 to 50 years (n = 605) living in urban (Ahmedabad) and 
surrounding semi-urban region (Patan) of Gujarat, Western In-
dia.
	 A total of 605 healthy women were included in the 
study, 305 from urban region and 300 from semi urban region 
were selected randomly to obtain a mixed population. The study 
population was further categorized into three groups, based on 
occupations they were involved in: (1) Students (2) Homemak-
ers (3) Working women. The selection of women was done from 
different organizations and residential areas on voluntary basis 
from the study regions, using simple random sampling method. 
Participants with past history of chronic ailment early loss of 
ovaries, other gynaecological problems, pregnancy, lactation or 
any major surgery were excluded from the study. A list of eligi-
ble women was made which included 710 women and selection 
of participants was performed by random number generation 
(participation rate was 86%). A total of 605 women from differ-
ent occupations, i.e. (1) Students (n = 194) (2) Homemakers (n = 
207) (3) Working women (n = 204) were enrolled in the study.

Ethical approval and consent
	 The purpose and importance of the study was explained 
to all the participants and administrative authorities. An informed 
written consent was obtained from all participants as well as the 
head of each participating institute (colleges, non-governmental 
organizations, offices and hospitals) for the enrolment of stu-
dents and working women. Ethical approval was obtained from 
the Ethics Committee of Gujarat Medical Education & Research 
Society General Hospital, Gandhinagar, Gujarat.

Data collection

Anthropometry and body composition
	 Height was measured to the nearest 1 mm, using a sta-

diometer; without shoes (Leicester Height Meter, Child Growth 
Foundation, UK, range 60 – 207 cm). Weight nearest to 0.1 kg 
and body composition parameters [Percentage Body Fat (PBF)] 
measured using Bioelectrical Impedance Analysis (BIA) on a 
Body Composition Monitor (SC240 MA, Tanita, India) and an 
estimated clothing weight was subtracted. BMI was calculated 
as weight (kg)/height (m2). Underweight (BMI < 18.5 kg/m2), 
normal-weight (between 18.5 - 25 kg/m2) overweight (between 
25 – 30 kg/m2) and obese (BMI > 30 kg/m2) was identified by 
BMI criteria recommended by World Health Organization[9]. 
PBF level was classified according to categories recommended 
by tanita validation reports[10]. In 18 - 39 years old women PBF 
was categorized as low (< 21%), normal (21 - 35%), increased 
(35 - 40%) and high ( > 40%), while in 40 - 59 years old women 
it was categorized as low ( < 22%), normal (22 - 36%), increased 
(36 - 41%) and high ( > 41%).

Statistical analysis
	 Mean ± standard deviations were computed for anthro-
pometric measures, body composition and physical activity in 
women belonging to different occupations in both the region. 
Student’s T test was used to calculate the difference in anthro-
pometric and body composition parameters for all three groups 
between urban and semi-urban regions. One way ANOVA fol-
lowed by pair wise comparisons using Tukey’s multiple com-
parison method was used to test the differences in characteristics 
of participants. Chi square test was used to estimate percentage 
prevalence of underweight, overweight and obesity amongst 
different groups of women. The analysis was stratified for the 
regions (i.e. urban or semi-urban) and type of occupation (i.e. 
students, homemakers, working women). All analysis were per-
formed using SPSS version 18.0 and the statistical significance 
level was set at p < 0.05.

Results

	 A total of 605 women with the mean age of 31 years 
were studied. Table 1 summarizes the descriptive characteris-
tics (Mean ± standard deviation) of the women living in urban 
and semi-urban regions; no significant difference was observed 
for anthropometric (weight, height and BMI) and body compo-
sition parameters amongst the two regions (Table 1). The study 
population was further stratified by occupation and each group 
were compared for anthropometric and body composition char-
acteristics amongst the two study regions. Table 2 displays the 
descriptive characteristics; the students and homemakers of both 
regions showed significant difference in their BMI and body 
composition. Students from urban region had higher BMI (21.4 
± 3.7 kg/m2) and PBF (29.5 ± 5.9%) as compared to students of 
semi urban region (BMI: 19.8 ± 3.7 kg/m2; PBF: 26.0 ± 6.1%) (p 
< 0.05). The homemakers of urban region showed significantly 
lower BMI (24.7 ± 4.3 kg/m2) and PBF (34.8 ± 6.2%) as com-
pared to homemakers of semi-urban region (BMI: 26.0 ± 4.8 kg/
m2; PBF: 36.6 ± 6.2%) (p < 0.05). Working women group in both 
the regions did not differ significantly for their BMI and PBF (p 
> 0.05).
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Table 1: Descriptive characteristics of women belonging to urban 
region and semi-urban regions.

Regions
Urban 

 (n = 305)
Semi-urban

 (n = 300)
Age(years) 30.5 ± 8.4 31.4 ± 9.7
Height(cm) 155.4 ± 5.7 155.1 ± 5.5
Weight(kg) 56.3 ± 11.0 55.8 ± 12.3
BMI (kg/m2) 23.3 ± 4.3 23.2 ± 4.9
PBF 32.64 32.25

No significance difference was observed (p < 0.05)

Table 2: General characteristic of women from two regions stratified according to their occupations.
Students Homemakers Working Women

Urban region
 (n = 100) 

Semi-urban
 region (n = 94) 

Urban region 
(n = 100) 

Semi-urban
 region (n = 107) 

Urban region 
(n = 105) 

Semi-urban
 region (n = 99) 

Age 21.9 ± 2.7* 20.0 ± 1.6 35.6 ± 5.7 36.4 ± 6.7 33.68 ± 8.1 36.8 ± 7.5 
Height(cm) 155.9 ± 5.7 154.7 ± 6.0 155.2 ± 5.8 155.02 ± 5.2 155.0 ± 5.5 155.5 ± 5.2 
Weight(kg) 52.1 ± 9.1* 47.6 ± 9.9 59.8 ± 11.6 62.5 ± 11.9 57.0 ± 10.8 56.5 ± 10.0 
BMI (kg/m2) 21.4 ± 3.7* 19.8 ± 3.7 24.7 ± 4.3* 26.0 ± 4.8 23.7 ± 4.2 23.3 ± 3.9 
PBF 29.5 ± 5.9* 26.0 ± 6.1 34.8 ± 6.2* 36.6 ± 6.2 33.4 ± 6.0 33.3 ± 6.0 

* Significance difference (p < 0.05) of variables between the groups.

	 The overall prevalence of overweight and obesity was 
26% and 8% in our study population. The percentage of obesity 
was marginally higher in semi-urban region than urban region. 
In urban region the percentage of overweight and obesity was 
26% and 6% respectively, whereas, in semi-urban region women 
overweight and obesity were 26% and 10% respectively (p = 
0.05).

Figure 1: Percentage prevalence of underweight, overweight and obesi-
ty in women from two regions stratified according to their occupations.
	
	 Figure 1 shows percentage of obesity in study popula-
tion further stratified according to occupation in two different 
regions. The students of semi-urban region showed very high 
percentage of underweight (44%) as compared to students of 
urban region (19%) (p < 0.05) while students of urban region 
showed high percentage of overweight (14%) as compared to 
semi-urban region students (5%). Homemakers showed com-
pletely different scenario; 41% overweight and 19% obesity was 
observed in homemakers of semi-urban region showed where-
as, 31% over weight and 12% obesity was seen in urban region 

homemakers (p < 0.05). The working women did not show any 
significant difference in percentage of underweight, overweight 
and obesity amongst the two study regions (p > 0.05).
	 When the study population was compared for PBF lev-
els in same occupation in two regions; significant difference was 
observed in students and homemaker groups. In urban region 
students 9% had low, 74% had normal, 13% had increased and 
4% had high PBF, while in semi-urban region students 24%, 
69% , 3% and 4% had low, normal, increased and high PBF 
respectively.
	 Homemakers of semi-urban region showed increased 
percentage of high PBF as compared to urban region homemak-
ers. Amongst urban homemakers 1% showed low, 50% showed 
normal, 27% showed increased and 22% showed high PBF 
whereas in semi-urban none of homemakers had low PBF, 38% 
had normal, 34% had increased and 28% had high PBF. In work-
ing women PBF did not differ significantly; in urban working 
women 4% had low, 55% normal PBF, 30% had increased and 
11% had high PBF while in semi-urban working women 4%, 
54%, 34% and 9% showed low, normal, increased and high PBF 
respectively.

Discussion

	 Our study results indicated that anthropometry and body 
composition of women did not vary significantly amongst urban 
and semi urban regions. However, when the study population 
was stratified according to the occupation i.e. students, home-
makers and working women, there was significant difference in 
anthropometry and body composition parameters amongst the 
occupational groups of two regions. The prevalence of obesity 
was marginally different amongst the two regions; semi-urban 
region was more affected for obesity as well as underweight.
	 Nevertheless, it differed significantly amongst same 
occupations in both regions. The homemakers of semi-urban 
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region showed high percentage of obesity whereas students 
showed more of underweight. Our results go well with the pre-
vious studies that have reported the coexistence of obesity and 
underweight in Indian population[1]. Ramachandran et al., have 
reported that the countries passing through the nutritional transi-
tion still face severe contradiction in families where children are 
underweight and the adults are overweight[8].
	 In our study we found higher prevalence for obesity in 
semi urban population, our results are in line with previous re-
view that illustrated the changing scenario in semi-urban and ur-
banizing rural population where increasing trend in obesity has 
been reported[8]. Considerable improvement in living conditions 
in rural and semi urban areas, where life style has changed dra-
matically, eventually leading to significant increase in obesity[1,8]. 
At the same time, in our study the prevalence of underweight 
still remains the maximum in the semi-urban region as com-
pared to urban population[11]. This result reconfirms the existence 
of high prevalence of underweight/under nutrition in the popula-
tion adopting urbanization due to socioeconomic and nutritional 
transition and less awareness about the health[1,8,12]. Along with 
regional differences, age, socio-culture lifestyle differences and 
marital status are believed to be the majorly associated factors 
for prevalence of obesity amongst homemakers and underweight 
in students of the same region[13]. Other past studies have most-
ly focused the differences between rural and urban populations. 
The strength of the study is that we have focused the population 
from developing region (semi urban region) that is adopting ur-
banization and not the rural region. One of the study limitations 
is that our study is cross sectional, however, ours is one of the 
very few studies that have assessed the prevalence of obesity in 
women involved in different occupations from different regions. 

Conclusion

	 The study indicated coexistence of obesity as well as 
under-nutrition in semi-urban region of Gujarat. These dual 
nutritional health problems are developing specially in urban-
izing areas of our country, thus detailed studies are required for 
better understanding of the causative factors like behavioural, 
socio-cultural and environmental which influence these condi-
tions.
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