
A study on levels of body mass index and waist-hip ratio 
among adult women in a tertiary care health facility
Priyadharsini Rajendran1, Raja TAR2, Prakash Manivel3, Dhananjay Yadav4

1Assistant Professor, Department of Pharmacology, Indira Gandhi Medical College and Research Institute (IGMC&RI), 
Puducherry 605 009, India; 2Associate Professor, Department of Pharmacology, Melmaruvathur Adhiparasakthi Institute of 
Medical Sciences, (MAPIMS), affiliated to MGR University, Tamil Nadu 603319, India; 3Assistant Professor, Department of 
Community Medicine, Indira Gandhi Medical College and Research Institute (IGMC&RI), Puducherry 605 009, India; 4Re-
search Professor, Department of Medical Biotechnology, Yeungnam University Gyeongsan-Si, Gyeongbuk, Republic of Korea 
(712-749)-E-mail: dhanyadav16481@gmail.com

Summary. Background and Aim:  This study aimed to assess the nutritional status of adult literate women 
belonging to the upper socio-economic groups by using the body mass index (BMI) and waist-to-hip ratio 
as indicators. An attempt to find out the different factors and pattern of some disease conditions influencing 
these scenarios has also been done. Methodology: A descriptive cross-sectional study was undertaken with 
150 Undergraduate (UG)/Postgraduate (PG) residents studying various courses in medicine, along with 150 
nurses and 150 women residing in various residential quarters of Dhanvantari campus in Puducherry. Prior 
to the study, a written consent was obtained from all participants with measurement of their height, weight, 
waist and hip circumference. Results:  The proportion of standard weight, overweight and obese were 33.3%, 
42.1%, and 24.6 % respectively. Undernutrition was present in 2.5% of the study subjects. It was found that 
about one-third of the subjects had normal BMI, however, the rest were either overweight or obese. The fac-
tors influencing BMI groups were age, occupation, physical activity and the number of children. Diabetes 
and hypertension were associated with overweight and obesity. Waist-to-hip ratio showed that about 75% of 
study subjects had higher (>0.8) values. Conclusion:  Even though healthy lifestyle is a major concern today, 
overweight/obesity has to become an increasing burden among adult literate women. Hence, appropriate 
measures to monitor the trend of body weight towards overweight/obesity among women should be under-
taken on a routine basis.
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O r i g i n a l  a r t i c l e

Introduction

Obesity is a rapidly emerging concern in most of 
the countries today. There is also a dual burden of over-
nutrition and under-nutrition in these countries (1). 

The prevalence of overweight and obesity has increased 
slightly over the past decade in India, and it has reached 
a relatively high level in the urban and high socioeco-
nomic groups (2). Several indicators were used to assess 
the nutritional status among adults. Body Mass Index 
(BMI) is one among them, though the other indicators 

such as waist-hip ratio, body weight, and arm circum-
ference had been used. BMI and waist-hip ratio have 
attracted the attention of researchers, as they are age 
independent and easy to measure (3). Further, waist-
to-hip ratio and waist circumference have the strongest 
associations with risk of Ischemic heart disease (IHD) 
(4). The World Health Organization (WHO) has set 
out the standards in 1995 and has given the cut-off val-
ues for BMI. A value of equivalent or less than 18.5 
is considered as thinness or undernourished; between 
18.5 and 24.9 as normal and 25-29.5 as overweight and 
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above 30 as obese (5). However, in developing coun-
tries these cut-off points may not reflect a true picture. 
Cut-off values at lower levels were being tried (6). It 
has been found that Indian women show a positive 
trend towards a higher BMI range (7). According to the 
cross-sectional analyses of the 2005-2006 Indian De-
mographic Health Survey (IDHS), the overall preva-
lence of overweight was 12.4%, 3.2% for obesity, and 
26.5% for underweight. Obesity was nearly thrice more 
likely in the urban areas than in the rural and women 
were 2.71 times more likely to be obese than men. Bet-
ter socioeconomic status was significantly associated 
with overweight and obesity (8). A study from Pakistan 
showed that BMI was positively associated with income 
(9). It has also been found that the prevalence of over-
weight in young women of both urban and rural areas 
are higher in developing countries (10). Thus, this study 
was aimed to assess the nutritional status among adult 
literate women and women belonging to upper socio-
economic groups using BMI and waist-to-hip ratio as 
indicators and to find out the different factors and pat-
tern of some diseases/conditions influencing them. 

Materials and methods

It was a descriptive cross-sectional study on the 
assessment of nutritional status using BMI and Waist-
to-hip ratio among adult literate women belonging to 
upper socio-economic groups done for a period of one 
year in 2011. Institute ethics committee approval was 
obtained before the study. Considering a power of 80%, 
based on the prevalence of overweight/obesity (11), the 
sample size was calculated to be a minimum of 320. 
Participants included about 150 undergraduate (UG)/
postgraduate (PG) residents studying various courses in 
medicine along with 150 nurses and 150 women resid-
ing in the various residential quarters of Dhanvantari 
Nagar, Puducherry. All the UG/PG female students 
were included without sampling. Nurses were selected 
by simple random sampling method & residents in 
quarters were selected by systematic random sampling 
by taking alternate houses. The demographic profile of 
the questionnaire included the following: Name, age, 
sex, education, working status, family income (per capi-
ta income was calculated later), marital status, obstetric 

history, housemaid employed, physical activity, dietary 
practices, bodily perceptions, details of chronic dis-
eases – diagnosis & treatment with the measurements 
of height, weight, & waist-to-hip ratio. All the three 
groups were interviewed with measurements of height, 
weight, waist, and hip circumference, after taking in-
formed consent with a pre-tested interview schedule. 
BMI was calculated as weight in kilograms divided by 
height in meters squared (kg/m2). Weight was measured 
by using a weighing machine with an accuracy of 100 g, 
and height was measured with an adjustable measuring 
tape with an accuracy to the nearest 0.1 (12). Waist cir-
cumference was measured at the level of the umbilicus 
with the subject in mid expiratory position. Hip circum-
ference was recorded at the widest point over the greater 
trochanters, and the waist-to-hip ratio was calculated. 

Statistical analysis

Frequencies/proportions were expressed in per-
centages. The statistical analysis was performed us-
ing SPSS for Windows version 16.0 software (SPSS, 
Chicago, USA). Chi-square test was used to compare 
the proportions wherever it is appropriate. A p-value < 
0.05 was considered statistically significant.

Results

In the present study, the aim was to find out the 
proportion of overweight and obesity among the com-
munity which predominantly involved middle and 
high-income groups with the high level of literacy. BMI 
and waist-to-hip ratio was taken as indicators. 86.7% 
of the housewives belonged to levels less than diploma 
or degree. All the nurses were diploma holders. All the 
students were undergraduates. There were no illiterates 
in the study group. 94.7% of students were less than 25 
years of age and majority of nurses and housewives were 
in the age group of 35-44 years. 89% of nurses were in 
the age groups 25-44 years compared to 66% among 
housewives.  Similarly, 29% of housewives were in 45 
years of age and above compared to 8% among nurses. 
These differences were found to be statistically sig-
nificant. Further, 99.3% of students and 79.8% nurses 



P. Rajendran, R. TAR, P. Manivel, D. Yadav148

were in Prasad’s Class I. 50.7% of housewives were in 
Prasad’s class II. These differences were also found to 
be statistically significant. 42.1% of women were very 
active in the age group below 25 years. The range of 
other categories varied from 25.6% to 32.3%. The range 
of fairly active women was from 55.9% to 62.6 %. The 
percentage of not active women was lowest (1.8%) in 
the age group below 25 years and highest (15.7%) in 
the age group above 45 years followed by 10.4% in the 
age group 35 to 44 years and 5% in the age group 25 to 
34 years. These differences were statistically significant. 
Only 19.5% of females below 25 years of age were par-
ticipating in active housework, while 68.9% of women 
between 35 to 44 years were involved in the same. These 
differences were also statistically significant.  

Prevalence of leanness, normal weight, overweight and 
obese females in different categories of age, occupation and 
socioeconomic levels

Table 1 shows the BMI distribution by age, oc-
cupation and socioeconomic status. 35.9% of women 

with normal BMI were in Prasad’s class I followed by 
overweight (39.6%) and obese females (23.4%). The 
majority of obese females (31.3%) were in Prasad’s 
class II category and 47.5% of overweight women were 
in Prasad’s class II. These differences were not statis-
tically significant. The proportion of overweight was 
ranging from 39.6% to 43%. Obesity was present in 
about one-third of all the age groups (33.3% – 35.4%) 
except in those aged 25 years where it was 6.3%. Obe-
sity was highest in the age group of 25-34 years fol-
lowed by 35-44 years, above 45 years and below 25 
years. Overweight among the study subjects was rang-
ing from 39.3% among nurses to 44.7% among house-
wives. These differences were statistically significant. 
The majority of the students were having normal BMI 
(54.7%) compared to 21.3% among housewives and 
23.3% among nurses. Obesity was only 2.7% among 
students compared to 37.3 % among nurses and 34% 
of housewives. Only 2.7% of the students were under-
nourished. These differences were statistically signifi-
cant. 

Table1. Prevalence of leanness, normal weight, overweight and obese females in different age groups, occupation and socioeconomic scales

Age group	 BMI CLASS

	 Leanness	 Normal	 Over weight	 Obese 	 Total (N=450)

	 Number	 %	 Number	 %	 Number	 %	 Number	 %	 Number	

Above 45 years	 0	 0.0	 14	 24.6	 24	 42.1	 19	 33.3	 57	 Chi-Square = 63.18 (P <0.001)

35-44 years	 0	 0.0	 30	 22.2	 58	 43.0	 47	 34.8	 135	

25-34 years	 0	 0.0	 23	 23.2	 41	 41.4	 35	 35.4	 99	

Below 25 years	 4	 2.5	 82	 51.6	 63	 39.6	 10	 6.3	 159	

Occupation 	 									         Chi-Square = 81.22 (P<0.001)

House wives	 0	 0.0	 32	 21.3	 67	 44.7	 51	 34.0	 150	

Nurses	 0	 0.0	 35	 23.3	 59	 39.3	 56	 37.3	 150	

Students	 4	 2.7	 82	 54.7	 60	 40.0	 4	 2.7	 150	

Prasad’s socio-economic scales	 								        Chi-Square = 8.25 (P = 0.082)

Prasad’s class I	 4	 1.1	 129	 35.9	 142	 39.6	 84	 23.4	 359	

Prasad’s class II	 0	 0.0	 17	 21.3	 38	 47.5	 25	 31.3	 80	

Prasad’s class III	 0	 0.0	 3	 27.3	 6	 54.5	 2	 18.2	 11	

P-value shows the significant differences among various groups of BMI in relation to age, occupation and socioeconomic scales
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Prevalence of normal weight, overweight and obese fe-
males in different categories

Table 2 shows the distribution of BMI class in 
the women according to their participation in active 
and strenuous work, like household chores, heavy gar-
dening and manual work. 41.9% of obese females and 
45.2% of overweight females feel that they are not very 
active. On the other hand, only 12.9% of females who 
have a normal BMI feel that they are not very active. 
The proportion of ‘not very active’ was higher among 
the overweight compared to those who were obese 
or had normal BMI. These differences were statisti-
cally significant. 32.9 % of obese females and 41.7% of 
overweight females were not doing active housework. 
On the other hand, only 25.4% of normal females feel 
that they were not doing active housework. 34.1% of 
obese females and 41.3% of overweight females were 
not doing heavy gardening and manual work when 
compared to 24.6% of normal females. Only 20.8% 
among the obese were doing gardening and manual 
work compared to 37.3% who were having normal 
BMI. These differences were statistically significant. 
36.3 % of obese females and 40.3% of overweight fe-

males were having 2 or more children. 4.6% of obese 
females, 41.2% of overweight females, 54.2 % of fe-
males with normal BMI had no children. 

Prevalence of leanness, normal weight, overweight and 
obese females according to medical illness

Table 3 shows the BMI class distribution accord-
ing to the hypertensive status of women. Among the 
women who were found to be hypertensive, 37.2% 
were obese, 39.7% were overweight and 23.1% had 
a normal BMI. Among the women who were found 
to be non-hypertensive, 22% were obese, 41.7% were 
overweight and 35.2% had normal BMI. These differ-
ences were statistically significant. Of all the diabet-
ics, 30% were obese and 43.8% were overweight while 
22.9% of non-diabetics were obese and 353%% were 
overweight. These differences were not statistically sig-
nificant. 

Distribution of females based on waist-to-hip ratio
Table 4 shows the ages, occupation and socioeco-

nomic status wise distribution of waist-to-hip ratio. 
80.7% of females above 45 years, 77.8% of females be-

Table 2. Prevalence of normal weight, overweight and obese females based on the different activity and offspring

Activity	 BMI CLASS	 Chi-Square = 9.15 (P = 0.057)

	 Normal	 Over weight	 Obese	 Total (N=446)

	 Number	 %	 Number	 %	 Number	 %	 Number 	

Very active	 56	 36.6	 65	 42.5	 32	 20.9	 153	

Fairly active	 89	 34.0	 107	 40.8	 66	 25.2	 262	

Not very  active	 4	 12.9	 14	 45.2	 13	 41.9	 31	

Activity (House work)	 							       Chi-Square = 20.88 (P <0.001)

Yes	 91	 41.7	 91	 41.7	 36	 16.5	 218	

No	 58	 25.4	 95	 41.7	 75	 32.9	 228	

Activity (Gardening & manual work)	 							       Chi-Square = 11.36 (P = 0.003)

Yes	 115	 37.3	 129	 41.9	 64	 20.8	 308	

No	 34	 24.6	 57	 41.3	 47	 34.1	 138	

Total Children	 							       Chi-Square = 69.65 (P <0.001)

No Children	 83	 54.2	 63	 41.2	 7	 4.6	 153	

1 Children 	 19	 20.7	 42	 45.7	 31	 33.7	 92	

2 or Children 	 47	 23.4	 81	 40.3	 73	 36.3	 201

P-value shows the significant differences among various groups of BMI in relation to the different activity and offspring
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tween 35 to 44 years, 77.4 % of females less than 25 
years and 71.7% of the females between 25 to 34 years 
had a high waist-to-hip ratio. 78% of housewives had 
a high waist-hip ratio followed by nurses and students 
(76%). A majority of nurses and students (24%) had 
a low waist-hip ratio followed by housewives (22%). 
Women with a high Waist-hip ratio (76.3%) were in 
Prasad’s class I while women with low waist-hip ratio 
were in Prasad’s class II. 76.9% of overweight female, 
76.5% of normal women and 75% of underweight 
women had a high hip ratio. 50% of underweight fe-
males felt “I am overweight “ and another 50% felt “ I 

am obese”. About 33% of the normal women perceived 
their weight as normal. Similarly, only 39.2% of over-
weight women perceived “I am overweight” and 37.8% 
of the obese women perceived “I am overweight”. 
Kappa test was done taking normal, overweight and 
obese. It showed poor agreement (0.048). 

Discussion

The prevalence of overweight and obesity had 
increased slightly over the past decade in India. As-

Table 4. Distribution of females according to waist-to-hip ratio

SES	 WAIST-HIP RATIO

	 High WHR	 Low WHR	 Total 

	 Number	 %	 Number	 %	 Number	

Prasad’s class I	 274	 76.3	 85	 23.7	 359	 Chi-Square = 3.50 (P = 0.174)

Prasad’s class II	 60	 75.0	 20	 25.0	 80	

Prasad’s class III	 11	 100.0	 0	 0.0	 11	

Age Group	 					   

Above 45 years	 46	 80.7	 11	 19.3	 57	 Chi-Square = 2.01 (P = 0.570)

35-44 years	 105	 77.8	 30	 22.2	 135	

25-34 years	 71	 71.7	 28	 28.3	 99	

Below 25 years	 123	 77.4	 36	 22.6	 159	

Occupation	 					   

Housewives	 117	 78.0	 33	 22.0	 150	 Chi-Square = 0.22  (P = 0.894)

Nurses	 114	 76.0	 36	 24.0	 150	

Students	 114	 76.0	 36	 24.0	 150	

P-value shows the significant differences among various group of BMI in relation to waist-to-hip ratio

Table 3. Prevalence of leanness, normal weight, overweight and obese females according to medical illness

Medical illness	 BMI CLASS	

	 Leanness	 Normal	 Over weight	 Obese 	 Total (N=450)

	 Number	 %	 Number	 %	 Number	 %	 Number	 %	 Number	

Diabetics	 0	 0.0	 24	 25.0	 42	 43.8	 30	 31.3	 96	 Chi-Square = 5.22 (P = 0.073)

Non- Diabetics	 4	 1.1	 125	 35.3	 144	 40.7	 81	 22.9	 354	

Hypertensives	 0	 0.0	 18	 23.1	 31	 39.7	 29	 37.2	 78	 Chi-Square = 9.36 (P = 0.009)

Non- Hypertensives	 4	 1.1	 131	 35.2	 155	 41.7	 82	 22.0	 372	

P-value shows the significant differences among various groups of BMI in relation to medical illness
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sociation of BMI with various socioeconomic and de-
mographic factors were studied and it was found that 
the relationship between overweight and obesity with 
a place of residence and socioeconomic status cannot 
be generalized in Indian situation (13). NFHS 2005-
2006 showed that there is a high prevalence among 
ever-married women (about 35%) and pre-school chil-
dren (about 42%) (2). In the present study, undernutri-
tion (BMI<18) was present in 4 (2.5%) study subjects. 
The proportions of normal nutrition (BMI 18-24.9), 
over weight (BMI 25-29.9), and obese (30 and above) 
were 33.3%, 42.1% and 24.6 % respectively. The age 
range was from 19-52 years. BMI class showed an 
increasing trend with age. Reddy et al have reported 
that mean BMI showed increasing trend until about 
50 years, followed by a decline, indicating nonlinear 
nature of age effects (13). Distribution of BMI groups 
according to occupation showed that students about 
60% had normal BMI compared to 23.3% among 
nurses and 21.3% among housewives. The proportion 
of overweight and obesity were highest among house-
wives followed by medical students and nurses. Both, 
years of schooling received and socioeconomic status is 
found to be important predictors of women’s BMI in 
our study, which is almost similar to the study done by 
Shukla et al (14).

The positive association between socioeconomic 
status and BMI observed in the present study was 
qualitatively similar to the study done in rural Bang-
ladesh and urban areas of Karachi but different from 
the negative association that characterizes contempo-
rary Western population. The study conducted in ru-
ral Bangladesh to measure the influence of socio-eco-
nomic factors on the chronic nutritional deficiency of 
women showed that women aged more than 35 years 
are twice as likely to have a BMI < 18.5 compared to 
younger women. Women who have also received one 
or more years of formal education are nearly half as 
likely to suffer chronic energy deficiency. The lack of 
association with parity was explained by the potential 
for low parity women to be severely energy deficient 
(15, 16). Similarly, the study conducted in urban ar-
eas of Karachi, Pakistan showed that among females, 
rates of underweight were not significantly different 
at any age. Rates of overweight increases significantly 
(P=0.048) with income level among 41 to 60-y-old 

women (38%, 53% and 60% at low, middle & high-in-
come levels respectively) (9). Interestingly, there were 
other factors which would have influenced overweight 
and obesity. One of them was the number of children 
and this showed a direct relationship with BMI groups. 
Thus, in the present study, overweight and obesity in-
creased with the number of children borne by them. 
But in a study from Bangladesh, BMI was not related 
to the number of children (16).  

There was a decreasing trend of physical activity 
(active work) compared with age. Higher proportions 
of younger women were either very active or fairly 
compared to women above 45 years. A similar trend 
was observed among the ethnic women in U.K (17). 

However, the proportions of young women “not ac-
tive” were 44% compared to 12.9% in our study. The 
percentage of women doing housework varied from 
64.6% in the age group of 25-34 years to 71.9% in 
the age group of above 45 years. Waist-to-hip ratio 
was high among 345 (76.6%) of the study subjects. 
The differences between various age groups were not 
statically significant. A similar difference with various 
occupations and BMI groups were also not statically 
significant. Waist-hip ratio was higher among 75-76.5 
% of underweight and normal women & similarly 23.1 
and 23.4 % women who were overweight and obese 
respectively had a lower waist-to-hip ratio. This is al-
most contradictory to the findings in different studies 
(18, 19). The reason being waist circumference may be 
a good indicator when compared to waist-hip-ratio.

In the present study, there was no agreement be-
tween body weight and perception. Even the under-
weight told that they were weighing normally. About 
28% of overweight and 26% of obese said that they 
had normal weight. It was observed that the propor-
tion of women “not very active” was more among 
obese women (11.7%) and overweight women (2.7%). 
Similar observations have been made among ethnic 
minorities in U.K (17). Similar findings were present 
with respect to household activity also. Since the study 
subjects were on the campus of an institution, the di-
agnosis of diabetes and hypertension were known to 
them. About 78 were suffering from hypertension and 
about 96 (21.3%) were suffering from diabetes. There 
was an increasing trend for both hypertension and dia-
betes with age. Though the proportion of overweight 
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and obesity were higher with diabetes. It was not sta-
tistically significant. However, there was a positive as-
sociation of hypertension with overweight and obesity. 
It is well-known that relative risk of Non-insulin-de-
pendent diabetes mellitus is significantly increased and 
that of hypertension moderately increases with obesity 
(20-22). 

Thus, overweight/obesity has become an increas-
ing burden among adult literate women. Although 
our study was undertaken with the aim of assessing 
the nutritional status of women belonging to upper 
socioeconomic status, it has its own limitation. One of 
the limitations could be different sampling techniques 
used for different groups because of convenience.

Conclusion

This was a descriptive study of assessment of nu-
tritional status using BMI and waist-hip ratio among 
adult literate women and women belonging to upper 
socio-economic groups. Only about one thirds were 
having normal range of BMI. The rest were either 
overweight or obese. The factors influencing BMI 
groups were age, occupation, physical activity and the 
number of children. Diabetes and hypertension were 
associated with overweight and obesity. Waist-hip ra-
tio showed that about 75% of study subjects had high-
er (>0.8) values. Thus, even though healthy lifestyle is a 
major concern today, still overweight/obesity becomes 
an increasing burden among adult literate women. 
Hence appropriate measures to monitor the trend of 
body weight towards overweight/obesity among wom-
en should be undertaken on a routine basis.
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