Prevalence and Causes of Chronic Energy Deficiency and
Obesity in Indian Women
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Abstract  We investigate the nutritional status of women in India and its
relation to the prevalence of chronic energy deficiency (CED) and obesity. To
do this, we have used the data from the Indian National Family Health Survey,
19981999, on body mass index (BMI) of ever-married women, ages 15-49
vears, along with several socioeconomic factors, such as level of education,
religion or caste, occupational status, and standard of living index. The study
was based on 81,712 women from 26 states and 6 zones, which were grou ped
according to geographic proximity of the states of India. A multiple linear
regression analysis was done to see the relation between nutritional status of
wommen and different socioeconomic factors. The data reveal that the preva-
lences of CED, overweight, and obesity in India are 31.2%, 9.4%, and 2.6%,
respectively. The incidences of CED and obesity are negatively related. The
prevalence of CED is the lowest in Arunachal Pradesh and highest in Orissa.
Punjab has the highest prevalence of obesity, and Bihar has the lowest. Forthe
zonewise distribution the Northeast zone has the lowest degree of prevalence
of CED and the East zone is at the bottom of the list with the highest degree
of malnutrition. We also found that the nutritional status of women goes to-
gether with the enhancement of their educational status, standard of living, and
soon. There are also significant differences between rural and urban sectors
and among castes, religions, and occupations. Furthermore, regression anal-
vsis shows that all the socioeconomic variables considered here significantly
affect BMI in Indian women.

Nutritional anthropometry is one of the methods for determining the health status
of individuals in 8 community through a set of indicators. In general, in ropical
countries anthropometric measurements are mainly focused on children younger
than 5 years because these measurements are more suitable for assessment of mal-
nutrition in children than in adulis. The status of malotridon in adults is based
on & set of anthropometric indicators that are different from those used for chil-
dren. A task force of the Intemational Dietary Energy Consultative Group (1992)
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in families with a low standard of living index (Inlemational Insttute for Pop-
ulation Sciences and ORC Macro 2000). (Scheduled castes and tribes, formedy
“outcasts,” were raditionally the menial laborers with no chance of upward mobil-
ity. They were disadvantaged socially, educationally, and economically and were
excluded from Indian society until the government recognized the groups formally
in the 1930s.) A general wend of obesity is found among women who live in ur-
ban areas, are educated, and have a high standard of hiving index. There 1s also a
regional difference in the levels of CED and obesity in India. There are high preva-
kences of obese women in Delhi and Punjab. The lowest prevalence of overweight
and obesity is found in most parts of the central, eastern, and northeastem stales
and in Rajasthan (International Institute for Population Sciences and ORC Macro
20000).

The main aim of the present study is to find the relationship between nu-
tritional status and different socioeconomic variables. In doing so, we have also
investigated the prevalence of CED and obesity among Indian women over differ-
ent states and zones. This study will serve as a basic device for planning regional
preventive health care programs for improving women'’s health,

Materials and Methods

In this analysis we have used data collected by the Intemational Institute
for Population Sciences (1IPS) from the Second National Family Health Survey
(NFHS-2), conducted in 1998-1999. Funded by the United States Agency for In-
emational Development {USALD) through ORC Macro, this survey was designed
W create an mmportant demographic and health database in India and to strengthen
the earier survey (NFHS-1), conducted in 1992-1993, The NFHS-2 15 a result
of the collaborative effort of the IIPS, which acted as the nodal center, and other
organizations, including five population research centers of the Ministry of Health
and Family Welfare of the Government of India.

The NFHS-2 covers representative samples of about 90,000 ever-married
women, ages 1549, from 26 states in India. The population from which the cur-
rent sample was taken covers more than 99% of the Indian population. [t leaves the
union terftories out of its purview. The survey provides information on fedility,
mortality, family planning, and important aspects of nutrition, health, and health
care. A uniform sample design was adopted in all the states. The rural sample
was selected in two stages in each state. First, villages were sampled according 1o
probability proportional to population size (PPS), and then a random selection of
houscholds within each village was made. In urban areas the samples wene taken
mn three stages: wands, census enumeration blocks, and houscholds, Only wards
were selected vsing the PPS; blocks and households were chosen using a simple
mndom samphng.

We selected 81,712 ever-married women in the age group 15-49 years from
26 states of India. Women who were pregnant at the time of the survey and who
had given birth during the 2 months before the survey were excluded from the
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suggested that body mass index ( BMI) should be used to define adult chronic di-
elary energy deficiency. BMI is not only a useful indicator in the study of health
but also helps to indicate the prevalence of specific conditions.

The 20th century witnessed an mcrease in body weight. Becaose BMI 18
directly proportional to body weight, BMI has also been ncreasing, resulting in a
zood proportion of people suffedng from obesity. Obesity is fast growing in many
developing and poor countries as well as in countries near developed countries
(World Health Organization 2000, 2003). Significant proportions of overweight
and obese individuals now coexist with the undemounshed (Popkin 2002). In
many developing countries, becanse of the increase in urbanization, the availability
of processed and fast foods, and dependence on television for leisure, people are
fast adopting less physical activibies and consuming energy-dense, nutnent-poor
diets, which leads to overweight and obesity (World Health Organteation 2003,
Bell et al. 2002; Popkin 2001, 2002; Drewnowski and Popkin 1997). In India the
prevalence of obesity is higher among women and economically better off indi-
viduals who live in urban areas and have a family history of obesity and sedentary
lifestyle (Misra et al. 2001; Zargar et al. 2000; Gopinath et al. 1994; Griffiths and
Benley 2001 ; Singh et al. 2000; Bhasin etal. 2001 ; Tiwari et al. 1998; Dhrurandhar
and Kulkam 1992; Subramanian and Smith 2006,

Many studies have focused on the relationship between BMI and mortality
from past to recent periods (Waaler 1984; Costa 1993; Riley 1994; Fogel and Costa
1997; Allison etal. 1997; Calle et al. 1999). Obesity has a great effect on mortality
because it is associated with an increased risk of several chronie diseases, such
as hyperension (Anita 1989; Gillum 1987), abnormalities of pulmonary func-
ton (Kleuter 1980k Sharp et al. 1983), diabetes melliws (Bernnet and Knowler
1984; Shils 1988), gallstones (Bray 1985; Xavier 1988), gout (Eva et al. 1979),
osteoarthritis (Pi-Sunyer 1991; World Health Organization 2000), and some Lypes
of cancer ( Kleuter 1980; Van-1ttaliec 1985; Xavier 1988).

On the other hand, chronic energy deficiency (CED) is defined as a steady-
state condition in which a person 15 in energy balance at a cost o their health
(James et al. 1988). Evidence from the study of developing countries indicates that
women with a BMI kess than 18.5 (CED) show a progressive increase i mortality
rate and an increased risk of illness (Rotmi et al. 1999) and other health problems,
especially durng pregnancy (Allenetal. 1994) and lactation ( Prentice et al. 1994).
There is also a close association between malnutrition in the early growth stage
and occurrence of chronie diseases in later hife (Hoet 1997). Socioeconomic and
demographic factors have great implications for women's CED. 1t has been found
that there is a negative relationship between women's higher level of education
and the proportion of undernourished women (Teller and Yimar 2000). A higher
rate of malnutrition in rural women is also evident from many studies {Teller and
Yimar 2000); Zerthun et al. 1997; Ferro-Luzzi et al. 1990).

In India 31% of women have a BMI less than 18,5, indicating & high preva-
lence of nutritional deficiency. Mainly, low-B ML women are found in rural areas,
among uneducated women and scheduled caste and scheduled tribe groups, and
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analysis. For the assessment of nutritional status of women, we regarded BMI
as the best mstrument o measure the degree of CED and obesity (Shetty e al.
1994; Food and Agriculture Organization 1993; Ferro-Luzzi et al. 1992; Roche et
al. 1981). The value of BMI was calculated for each subject as follows: BMI =
weight (ke)/height® (m?®).

The classification of BMI was as follows:

Underweight: <18.5 kg/m?
Normal: 18.5-24.9 kg/m*
Overweight: 25.0-29.9 kg/m*
Obese: = 300 kg/m*

Apart from the BML, we also recorded many relevant socioeconomic vari-
ables, such as woman’s age, woman’s formal educational level, religion or caste,
husband’s formal educational level, hushand’s occupation, woman’s occupation,
and standard of living index of the household for each subject. The standard of
living index was constructed from a set of proxy indicators: house type, availabil-
ity of water on the premises, toilet facility in the household, electricity, fuel for
cooking, ownership of the house, ownership of agricultural land, and possession
of consumer durables (such as a tractor, scooter, motoreycle, bicycle, electric fan,
radw, TV, waler pump, mattress, col, and table). Each item was assigned a score
ranging from 0 1o 4. Thus the total scale for the household o which the woman
belongs ranges from Oto 30. A standard of living index of 0-5 was considered low,
614 medium, and 15-30 high { lnternational Institute for Population Sciences and
ORC Macro 20040).

To determine the relationships and differences between different socioeco-
nomic vartables and BML we carmied out a multivariate linear regression analysis.
Nutritional status (Le., BMID was considered the dependent variable, and socweco-
nomic variables were taken as mdependent variables. However, for the regression
analysis many of the independent variables, which are categorical, were trans-
formed into binary vardables. The SPSS program was used for all the analyses.

Results and Discussion

The results reveal the prevalences of CED and overweight and obesity of
adult females in different zones and rural and urban sectors in India. They also
provide some important information on socioeconomic and demographic factors,
which are useful for determining the causes of CED and obesity.

State-, zone-, and sectorwise occurrences of CED and obesity ascertained
through BMI among adult females in India are presented in Table 1. The data
reveal that in India 31% of females are malnourished, 57% are normal, 9.4% are
overweight, and 2.6% are obese. A low prevalence of CED is found in Arunachal
Pradesh (10.5%), Sikkim (10.99%), New Delhi(12.2%), Punjab ( 16.4%), Nagaland
(17.4%), Mampur (17.8%), Kerala (18.0%), and Mizomm (21.0%), and a lugh
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Table 1. Prevalence of BMI in Different States of India

BMI Prevalence (%)
Naornal hverweight
Malnowrished (B = (BMI = (Mhese

Mrare (BMT < [R50 18 51-24.09) 25.00-20.99) {BMI = 3006 N

Andhra Prudesh s 514 949 22 3914
Assam 259 656 4.6 0.9 2069
Bihar 153 551 32 0.5 i¥ivn)
Cioa i3 521 16.7 4.4 1,206
Grujarat ki 48.2 1.3 4.3 34
Haryana [6 5.4 2.3 37 2785
Himuchal Pradesh X5 5.9 13.2 33 292
Jammu 247 .4 1.7 13 2 608
Kamataka g2 48.7 10.3 28 4,131
Kerala 180 al.2 17.0 38 275
Madhya Prdesh 355 5.4 50 1.1 fh34
Mahamshtra 332 0.1 12.6 4.1 489
Munipur 178 718 9.5 1.1 1,359
Meghalaya 0 w3 4.7 1.0 768
Mizoram 210 739 4.6 (L5 9495
Magaland 174 4.6 73 0.7 713
Chrissa 457 49.3 4.3 07 4.2495
Punjah 164 535 21.1 9.0 2 a8l
Fajasthan 352 5.4 5.0 1.4 6,250
Sikkim 104 T 12.1 23 944
Tamil Madu N 574 13.4 31 4508
West Bengal e 49.5 1.3 23 3986
Uttar Pradesh M7 5.0 58 1.5 5837
Mew Delhi 122 M 2.1 89 2122
Aninachal Prudesh 105 e 4.3 0.7 1051
Tripura M5 51.2 6.5 1.8 118
All India nz2 5.9 9.4 24 81,712

prevalence is found in Orissa (45.7%), Bihar (383%), Karnataka (38.2%), West
Bengal (37.9%), Andhra Pradesh (36.5%), and Madhya Pradesh (35.5%). A high
prevalence of overweight and obesity are found in New Delhi (24.1% and 8.9%,
respectively), Punjab (21.1% and 9.0%, respectively), Kerala (17.0% and 3 8%,
respectively), and Goa (16.7% and 3.8%, respectively). A low prevalence of over-
weight and obesity were found in Bihar (3.2% and 0.3%, respectively), Arunachal
Pradesh (4.3% and 0.7%, respectively), Orissa (4.3% and (0.7%, respectively), As-
sam (4.6% and 0.9%, respectively), Mizoram (4.6% and (0.5%, respectively), and
Meghalaya (4.7% and 1.0%, respectively).

Punjab and New Delhi have exceptionally high percentages of obese indi-
viduals (9.0% and 8.9%, respectively). Percentages of malnourished women in
these two stales are also very low (16.4% and 12.2%, respectively). These two
states are economically developed.
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Table 2. Distribution of BMI in Different Zones of India

HBMI(%)
Malnourished MNarmal Chverweight (Mhese

Lone (={&5) (18524 09) (25002099 (= Fihi}) N

MNartheast 21.2 71.3 fid 1.1 9,865
MNarth 26.0 574 125 4.1 19,370
South 306 542 123 29 15,309
West LR 449.6 126 4.2 9,749
Centrul 351 582 5.4 1.3 12,461
Exnst 40.3 533 54 1.0 14,958
All India 31.2 56.9 Q.4 2.6 BL,712

Arunachal Pradesh and Nagaland are the only two states where there are low
percentages of malnourished and obese individuals. These two states seem Lo be
the ideal states so far as women’s health is concerned. Percentages of women with
anormal BMI are also highest i these two states.

Bihar and Orissa, being the poorest states in India, have high percentages of
malnourished women and low percentages of obese women.

High percentages of malnounished as well as high percentages of obese
women coexist in Gujarat and Maharashira. There are large rural-urban differences
in these two states. Although there has been much capital investment in these two
states compared 1o other stales, a large section of the population, especially in
the rural areas, did not benefit from it much. Unequal disribution of investments
and resources has led o glaring regional disparity, poverty, and unemployment,
and this may be relevant 1o the causes of high malnutrition and obesity (Katakam
2002).

The lowest prevalence of CED is found in the Northeast zone (21.2%), and
the highest prevalence is in the East zone (40.3%) (Tables 2 and 3; Figure 1).
The North zone has the highest concentration of overweight and obese women,
and the East zone has the lowest concentration. When the zonewise distribution 15
considered separately for rural and urban sectors, the lowest prevalence of CED
is found in the urban sector of the North zone (15.7%) and the highest prevalence
of CED s found in the rural sector of the West zone (44, 8%).

Tables 4 and 3 summarize the percentage distribution of status of nutriton
by different socioeconomic varables. All the socioeconomic varables play a great
role indetermining the status of BMILin adult females in India. The analysis reveals
that the percentage of malnourished women is inversely related 10 an increase in
age, woman's education, husband’s education, and standard of living index. There
is a relatively higher prevalence of both CED and overweight and obesity among
women in the age group 35-49 (Table 4). The explanation for this can be found
in the relationship between age and the level of nutriton and the rural-urban dif-
ferences given in Table 5. Level of nutrition increases as age increases. Naturally
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Table 3. Distribution of BMI by Zones of India and by Place of Residence

HBMI(%)
Malnowrishad Mol (hverweight (Mhese
(<850 (I8 S0-24.90 (25002000 (= Fhhd) N

Fone Rural  Urban Rural Urban  Rural Urban  Rural  Urban  Rural  Urban

Muortheast 225 17.3 TL7 LR 4.8 I3 1.0 L5 T465 2400
Murth 313 15.7 345 53.3 T4 22 1.7 BT 12713 6657
South RI% 188 533 R 8.3 199 L3 ad 10016 52493
Wiest 44.8 225 479 51.3 59 193 1.4 69 4,541 4008
Central 351 255 586 5.9 29 135 0.4 4.1 94497 2004
East 438 272 531 M2 29 144 0.3 A7 1LBM 3357

All Indin 360 204 575 555 54 182 1.1 59 5633 25370

we can expect higher percentages of overweight and obese women in the older
age groups (James 1996; Norgan 1994). Moreover, because of the high standard
of living and high fat and protein intake, the nutritional level of urban women is
much higher than that of rural women (Table 5).

Several siudies (e.g., Despres and Lamarche 1993; Garrow 1993; McNair
1994) have found a positive association between sedentary lifestyle and over-
weight and obesity, and the women in cities are known o maintain a sedentary
lifestyle. This is reflected in the percentages in Table 4, which gives the combined
percentages of rural and urban sectors.

The prevalence of CED is almost equally high regardless of religion or caste,
excepl for the groups other than scheduled castes, scheduled tribes, Hindus, or
Muslims. This religious group of people mainly consists of Christians and Parsis,
and they are the most educated group. The percentage of high-income people is
high inthis group. Similarly, regardless of husband’s occupation, the prevalence of
CED in women is high except for professional group. The variation of percentages
of malnourished women over different occupation groups of husbands is less for
each category of the standard of living index and husband’s education (Tables 6
and 7). The lowest percentage is in the “Professionals, Sales, and Services™ cat-
cgory. Further subdivision of this category might have given a sharper vardation
in these percentages. It is the woman’s occupaton and edocation that has more
influence on the well-being of the family members, especially her health status.
Regarding overweight and obesity, the relationship is simply the reverse of that of
CED. The same trend is observed in rural and urban settings of India.

A multiple linear regression analysis (Table 8) has been carried out taking
BMI as the dependent vardable and family background variables as independent
variables, which are thought to be the major determinants of nutritional status of
adult females in India. This is done separately for mural and urban sectors and
also for rural and urban sectors combined. All three regressions show significant
relations in the expected direction along with the family background vardables. The
level of BMIis substantially greater in urban sectors compared to rural sectors on
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Figure L. {a) Distribution of BMI in di ferent rural zones of India; (b distribution of BMI indifferent
urhan zones of India.

average, and this is reflected in the regression coefficients being higher in urban
areas in most of the cases. The only exception 15 hushand’s occupaton.

The picture 1s similar when this relation is obtamed for each zone (Table 9).
Age, education level of women, and standard of living index of the houscholds
have been found w affect the level of BMI in all cases. Race or casie is not an
influential factor to determine BMI in the urban sector of some zones. However,
i rural areas people stll mamtaim the mee and caste hierarchy, and thos s effect
on BMLI is seen to be strong. The coefficients for urban zones are higher than the
corresponding rural zones. We can also see incremental effects on BMI resuling
from an merease in cach of the explanatory variables. The effects are highest in the
northern region for woman’s age and education, in the western region for race or
caste, n the castern region for husband’s education and husband’s occupation, in
the southern region for woman's occupation, and in the western region for standand
of living index. All these effects are in the urban sectors. The effect of BMI in the
castern region 15 thus dominated by housband’s achievement. Does this mean that
the urban sector of the eastemn region 15 more patriarchal than in other regions? In
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Figure 1. Continued

the rural sector the incremental effect 1s highest in the southem region for almost
all the variables, including woman’s age, education, and occupation, excepl for
race or caste and husband’s occupation. The effect of these two variables, mee or
caste and husband’s occupaton, 15 highest in the northem and westem regions,
respectively. Thus the role of women 1s greater in the southern sector for deter-
mination of BML. Although the values of the coefficients are larger in the urban
sectors for most regions, the southern sector 15 an exception. The values are higher
m the rural sector for woman's education, race or caste, and husband’s education.
In the southern region education has a pronounced effect on the nutritional status
of women.

When we combine the rural and urban sectors, the largest zonewise effects
donot remain the same because of the rurml-urban differences (Table 10). Age and
standard of hiving index have a greater effect on BM L the westem zone compared
o other zones. The coefficients of education and race or caste take the highest
values in the northem zone. For husband’s education and woman’s occupation,
it 15 the southem zone that takes the keading role. However, 11 1s best o treal the
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Table 4. Relationship Between BMI and Sociceconomic Variables in India

Naormal (hverweight
Malnowrished (B = (BM = (Mhese
Variable (BMF < A5 18 50-2400) 25 00-20.00 (BMI= 300) N
Age group
15-24 3590 VAT 310 (1.1 X578
253 3200 5740 850 200 30,950
A5-40 27.10 51900 14 50 461 30,184
Place of mesidence
Rural 3600 5750 540 1.1 56,333
Urhan 2040 5550 1820 5490 25379
Woman''s education
Mo education AR50 550 470 (KLY] 40,0098
Primary 3150 5730 900 2. 14,158
Sevondary 2300 SR8.00 1400 4.10 19,924
Higher 1320 Sh40 2300 T4 7.532
Religion or caste
Scheduled tribe AR B0 820 580 1.4} 14,06
Scheduled caste 1290 62 50 390 (.70 10,0640
Hindu other than scheduled 3010 Sh 60 1050 240 44,831
caste or tribe
Muslim other than 2030 5710 1050 310 9,205
scheduled caste or tribe
(thers other than schedule 1530 5540 2170 7.50 3620
caste or tribe
Hushand's education
Hliterate 4100 5440 a0 (1500 21,140
Primary a570 5630 fal 1.40) 15,0410
Secondary 2850 S840 1040 270 30,210
Higher 1860 5800 1780 570 15,322
Hushand's occupation
Momworker 2080 580 1030 300 2415
Professional, sales, and 2070 5780 1630 510 512
services
Agricultun: AR 80 530 420 .70 2,206
Mzl 3230 570 880 230 26,459
Woman s occupation
Momworker 2840 5740 110 310 52,007
Professional, sales, and 16 Al 5800 1960 580 4 552
services
Agricultun: 4090 55900 280 (141 18,701
Mamaal 1570 5400 Tal0 180 0,392
Standard af living index
Lavar 4400 5330 230 (1.1 2741
Medium 3160 5030 Tal 1.50 30275
High 1550 530 2110 710 19,6406
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Table 6. Percentage of Malnourished Women by Standard of Living Index and by
Husband’s Occupation

Husband s Occupatian, % { Number of Wenmen )

Standard aof No Prafessionals, Sales,

Living Index  Ovcuparion and Services Agricilture Manual Toral
Lavar 44.21(252) ART3 (9T 4584 (5,088) 4316 (3701 4401 (10,008)
Medium 2954 (377) 250402549 3098 (5,382) 308940997 3175012470
High 1733 (109 1238(1,32) 2418 (874) 1594 (736) 15.54 {3061

rural and urban zones separately. There are negative correlations between level of
development and rural-urban differences in the development parameters. In other
words, development is achieved through the enhancement of the condition of the
rural sector, that is, by minimizing the gap between rural and urban sectors.

The results indicate that in India more than 31% of women are malnourished
and that the percentage of overweight and obese women in urban areas is about
four times that of rural areas. There is also a high kevel of regional disparties in
India because of disparity in literacy, awareness, exposure to media, and so on.

In most of the states of northeast India the status of health of more than
T0-80% of women is normal. The probable reasons are (1) the high proportion
of working and self-employed women in this region compared to other regions
of India and (2) the high prevalence of Christians among the tribal groups (Inter-
national Institute for Population Sciences and ORC Macro 2000). Self-employed
working women and Christians are the most educated groups in India. In addition,
{3) the literacy gap between males and females is the least in Mizoram and Megha-
laya. Last, (4) the possession of toilet facilities is highest in most of the states of
northeast India.

The highest concentrations of CED are found in Orissa, Bihar, West Bengal,
Karnataka, Andhra Pradesh, and Madhya Pradesh. Fifty percent of the people in
Bihar are classified as belonging 1o “other backward communities.” and 30% of the
people in all of east India belong to a scheduled caste (Intemational Institute for

Table 7. Percentage of Malnourished Women by Hushand’s Education and Hushand's
Occupation

Husband's Oocupation, % (Number aof Wonen)

Husbanrd's No Prafessionals, Sales,

Education Chocnpation and Services Agriculture Manual Toral

Mo education 3867 (198) MTT (595) 4285 (4.9460) 3000 29200 4096 (8659
Primary 3372117 27.52 {636) 30,10 (2,628) 3515 (1,900 35T1{5371)

Secondary 2754 (274) 2201 (2058) 3524 (3,167)  2B52 (3,103 2847 (E602)
Higher 2399149 15.47 (1 5649) .91 (603) 20.57 {523) 1E.56 (2,844
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Table 8. Regression Analysis of BMI on Different Socioeconomic Variables in India:
Rural. Urban, and Rural + Urban

Resulr aof Regression of BMI{ Dependent) Variable
an Different Independens Variables

Rural Lirban Rural + Urban
Regres sion Regres sion Regression

Independent Variable Coefficient  rRatio  Cosfficient f Ratio  Coefficient 1 Ratio
Constant 16 EED 307.86 13.721 Q.68 15598 X552
Woman's age (46 31.19 0.137 44 22 (LO78 55604
Winrmun s education 0311 17.97 (1.380 1247 (1456 249 60
Womun's accupation 0185 13013 0.372 .05 0273 1863
Hushand s education 041 2.67 (L{BE 2m (LIS 319
Hushand ‘s ocoupation 0177 1438 0163 614 0.x76 2389
Religion or caste (L1584 14.17 01.260 10,03 (193 1577
Standard of living index 0756 M3 1.330 L. 1021 4847
R .11 Qi (.185 B25¢ (.188 2 04

a. Fratio, All the coefficients are significant at the 1% level.

Population Sciences and ORC Macro 2000). So these zones are mainly inhabited
by lowe-caste people, causing low iteracy and less awareness. In Madhya Pradesh
the main inhabitants are ribal groups.

States with ahigh prevalence of overweight and obesity are New Delhi, Pun-
jab, Kerala, and Goa. The proportion of people belonging 1o scheduled castes,
scheduled tribes, and other backward communities are much less in Goa. Higher
education and exposure 1o mass media such as TV and radio are also potential
factors for the occurrence of overweight and obese women in Delhi, Punjab, and
Kerala.

The causes of rural-urban differences may include the effects of urbaniza-
tion, processed and fast food, and dependence on TV and radio, leading 1o less
physical activity and the consumption of an energy-dense bul nutdent-poor diet.

All the independent variables have been found to affect the level of CED
and overweight and obesity significantly. Education is one of the most important
regulatory factors; it enhances awareness of health and hygiene in the society. The
standard of living is another imporant factor. The northeast zone of India has a
low prevalence of CED, but the standard of living index is not very high in this
zone. Higher educanonal level has been associated with healthier dietary patterns
and decreased prevalence of obesity (Jacobesen and Thelle 1988, Rasheed 1998).
Nube et al (1988) and Delpeuch et al. (1994) have found a strong association
between socioeconomic status, particularly income and standard of living, and
BMI in developing countries.

To sum up, Bihar, Orissa, and central India have the highest percentage of
malnourished women. These states are also the most underdeveloped states in
many respects. On the other hand, New Delhi, Kerala, Punjab, and Goa have the
highest percentage of overweight and obese women. These are also the states that
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Table 5. Relationship Between BMI and Socioeconomic Variables in India: Rural
Versus Urban Differences

Normal (hvenweight
Matnowrished (BMI = (BM = (Mhese
(BMI < I8R50 JES0-2400) 2500-2000) (BMI= 30.00) N
Variable Rurad Urban Rural Urban Rural Urban Rural Urban  Rural  Urban
Age group
15-24 3740 320 ebad 6070 190 700 020 LI0 156409 4920
2534 3690 2170 5750 5720 470 160 090 450 21,038 9912
1549 3400 1400 5520 5160 90 2490  Lo) 950 19648 10538
Woman ‘s education
Hlitemie 4020 2080 5580 5590 230 113 060 300 33400 64680
Primary 3420 24900 5780 5620 660 1470 140 410 10024 4132
Secondary 2800 1700 6110 5630 £90 1990 L9} &R0 10802 912
Higher 1920 1090 6430 5340 1400 2650 250 920 2006 543

Religion or caste
Scheduled tribe 4200 2780 5370 5590 320 133 050 320 10421 3505
Scheduled caste 3520 2170 6150 6720 280 890 040 210 8337 1701
Hindu other than 3570 1880 5740 5480 580 1980 LO0 450 20808 1502
scheduled caste
or tribe
Muslim other than 3360 2250 S8.60 5470 640 1700 140 580 563 3575
scheduled caste

or tribe
(dhers other than 1810 1130 S8.80 5060 1760 2760 550 1040 2137 148
scheduled caste
or tribe
Husband s education
Hlitemte 4240 3220 5430 5520 270 980 050 290 18123 3017
Primary 3800 2820 5650 5550 470 1200 080 340 11463 35T
Secondary 3240 2090 5940 5650 690 17H) LA 550 19896 10314
Higher 240 1230 62X 5460 930 247 210 LS50 6851 85471
Hushand ‘s ocoupation
Momworker 3450 2140 5760 5540 660 1710 LM a10 1,594 870

Professional, sales, 2680 1540 61.50 5470 950 22 210 770 10886 1262
and services

Agriculture 330 A0 S0 6010 390 990 O 200 27783 1483
Mamal JaB0 2530 570 Se00 510 460 100 410 16068 10391
Woman's occupation

Momworker 3340 N00 58 5530 660 1860 L3 620 32675 19332

Professional, sales, 2330 1230 61.50 5580 1220 2440 3:-HJ 760 1801 2751
and services

Agriculture 4130 3290 5570 6040 270 580 040 090 17864 RO
Mamal 4000 2850 .50 55600 460 1250 090 340 3993 230
Standard af living
index
Lo 4440 4110 5330 5300 190 480 O30 LOO 19903 2778
Medium 3440 MT0 .60 S840 510 1370 080 320 27980 11295

High 260 1100 6040 5330 1450 2600 350 970 8390 11306
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are most developed. Nutritional status and level of development thus go hand in
hand. This explans why roral women are more malnourished than urban women.
The nutriional deficiency is acute among the rural, illiterate, and younger women
and also among women with a low standard of living. The nonheast zone is the
balanced zone, with low percentages of both malnourished and overweight and
obese people. Woman’s education is one of the reasons behind this. Thus a pro-
gram of development and awareness should be undeaken with a greater emphasis
on education, particularly in the mural and less-developed areas of India.

Received 4 Oetober 20006; revision received 30 March 2007,
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