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Abstract : Urbanization and economic growth in India has brought in its wake, the problem of obesity among the young and children.
Indians are prone to central obesity which is a risk factor for metabolic and vascular complications even at a lower Body Mass Index. A
BMI of >23 kg/m2 has been shown to be associated with increased risk of diabetes. Indians have a higher visceral fat mass than white
Caucasians and African Americans. Fat cells form a metabolically and hormonally active organ which function as both endocrine and
paracrine organ in the body. Adipocyte secretes a range of molecules that affect metabolism, vascular function, appetite and the immune
and haemostatic systems. The   prevalence of obesity correlates directly with socioeconomic class and is higher among women. Though
excess intake of calories is related to obesity but repeated episodes of malnutrition, followed by nutritional rehabilitation, alter the body
composition and increase the risk of obesity during childhood. Malnutrition causes impaired  linear growth  and  favors adiposity. National
Nutrition Monitoring Bureau  has reported that pattern of food consumption  in India , shows increased intake of  animal products, sugars
and fat since 1971.Increased caloric intake coupled with reduced physical activity have  contributed  significantly to the obesity epidemic
The demographic and epidemiological transition, the forces of internal migration and urbanization, have led to changes in food consump-
tion patterns and physical activity patterns. Genetic influences though not proven probably do play an important role in concert with
environmental factors. Globalization of trade has encouraged people to grow cash crops for export thereby reducing the  availability  of
these  nutrients  for the local population. The movement of population into urban area has significantly altered the work related physical
activity and the inculcation of westernized type dietary  habits have compounded the epidemic of obesity in India.

INTRODUCTION
Over last few years, India has undergone rapid economic
development. But this development has brought the increasing
burden of no communicable diseases.  Obesity is one of the
preventable risk factor for no communicable diseases which
has emerged as a major health problem both in developed and
underdeveloped countries1,2. Obesity can be defined on the
basis of body mass index BMI, weight (kg)/height (m2)3 and
can be used to assess individual and community nutritional
status4. Today whole world is facing epidemic of obesity.5

Developed countries had paid attention to the epidemic, but
developing countries were not able to give attention to such
extent. One reason is the presence of communicable diseases
and other being financial problems. India has controlled under
nutrition to a large extent, but is now facing an epidemic of
obesity. This epidemic is assuming serious proportions in cities
and is particularly affecting young adults and children.
Previously nutrition research in India had focused on under-
nutrition related to nutrient deficit and high rates of infection.
Data from the National Family Health Survey 1998/99 (NFHS
2), however shown that the 12% of the women can be classified
as overweight (BMI > 25 kg/m2) and 2% are obese (BMI > 30
kg/m2). Furthermore, in the large cities where 4% of the
samples live, 37% of women are overweight or obese, while
in the rural areas where 74% reside, 43% have a low BMI.
Socioeconomic status is an important predictor of both over
and underweight.
As rates of overweight and obesity rise, India is beginning to
experience the burden of associated chronic diseases, particularly
cardiovascular disease and adult onset diabetes5, 6.   WHO estimate
that diabetes in India will increase from 19.4 million in 1995
to 57.2 million in 20255.

DEFINITION OF OBESITY AND
APPLICABILITY OF INTERNATIONAL
CRITERIA TO INDIAN
World Health Organization (2000) recommended BMI as cut-
offs for the diagnosis of obesity in developed countries (kg/
m2): preobese 25.00–29.99, obese class I 30.00–34.99, obese
class II 35.00–39.99, obese class III  40.007.
Over last few years it has been observed that the distribution
of fat is also an important determinant of morbidity and
mortality, and that ‘central’ obesity may be more pathological
than generalized obesity (measured as BMI).
Recommendations have come for the diagnosis of central
obesity for men and women respectively:

WORLD HEALTH ORGANIZATION (2000):
Waist: hip ratio
>1.0; >0.85; Waist circumference (mm) ; Moderate
risk 940, 800 ; Severe risk 1020, 880

Research over the last few years has recognized fat cells as
metabolically and hormonally active organ which function as
both endocrine and paracrine organ in the body. Adipocyte
secretes a range of molecules that affect metabolism, vascular
function, appetite and the immune and haemostatic systems8, 9.
Research so far have suggested that deranged adipocyte
function may be involved in the pathogenesis of insulin
resistance syndrome, type 2 diabetes and atherosclerosis9.
In developing countries, metabolic and vascular risks for
‘obesity’ manifest at a lower BMI compared with those in
developed countries. Thus, the BMI classification of obesity
based on large-framed European populations may be
inappropriate for Indians (and other Asians) having a small
body frame10. For a given BMI Indians have a higher percentage
body fat than white Caucasians and African Americans11,12,13.
Indians have a higher visceral fat mass than white Caucasians
and African Americans as shown by various studies in India
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14, 15,16,17,19 ,UK18, 20 and the USA. 11, 13, 21    Magnetic resonance
imaging  has shown that the visceral adiposity in Indians is
accompanied by higher central subcutaneous adiposity i.e.
higher sub scapular, triceps skin fold thickness as well as higher
posterior subcutaneous fat thickness.11  Visceral fat is primarily
responsible for the  various metabolic consequences of central
obesity. The metabolic effects of subcutaneous adiposity need
to be studied further. Higher risk of diabetes and impairment
of glucose tolerance at lower BMI in Indians has been
highlighted in a small prospective study. The 10-year risk of
developing impairment of glucose tolerance or diabetes in
normal glucose-tolerant middle-aged men and women (n-191)
is 2.4 times higher  in subjects with a BMI of >23 kg/m2

compared with those with a lower BMI.22 In a large cross-
sectional study of glucose tolerance in six cities in India
(National Urban Diabetes Survey), a BMI of >23 kg/m2 has
been shown to be associated with increased risk of diabetes.17

Preliminary analysis of bioimpedance measurements has
shown that BMI substantially underestimates adiposity in
Indian men.23,24 Thus, in rural men with a mean BMI of 21 kg/
m2, one-third are adipose (body fat >25%), while 80% of the
urban middle-class men are adipose at a mean BMI of 24.1
kg/m2. Only 7% of these urban men would be classified as
obese by the World Health Organization (2000) criteria (BMI
>30 kg/m2). Thus Indians are considerably adipose at a
relatively lower BMI. On the basis of these data World Health
Organization Expert Consultation (2004) has reduced the
‘obesity-related action point’ in the Asians to 23 kg/m2. 25

CAUSES OF THE EPIDEMIC
Urbanization is strongest risk factor for obesity.26 Obesity is
three times more common in urban areas comparing to rural
areas, although it is increasing rapidly even in villages because
traditional villages are also becoming urbanized in their habits.
Another related risk factor is higher socio-economic status.
Weight gain occurs when energy intake by an individual
exceeds energy expenditure over a period of time. Changing
patterns of food intake and physical activity contribute to the
positive energy balance. Genetic as well as non-genetic
determinants affect an individual’s response to energy intake
as well as physical activity, and therefore influence the balance
between the two factors. 27

It is possible that a ‘thrifty genotype’ may have helped man
survive famine conditions by successfully depositing fat.
However, in the current situation of excess food and reduced
activity, this genotype may lead to obesity.
Presently the contribution of genetic factors to obesity is not
clear at the population level. However, a number of rare
syndromes of extreme obesity have been related to specific
mutations in genes.28 Studies in twins also favor a role for
genetic factors in the etiology of obesity. 29, 30 It is possible
that like other chronic polygenic disorders (diabetes and
hypertension); the expression of obesity is influenced by
environmental condition.

ORIGIN OF ADIPOSITY IN INDIA
Obesity is now increasingly reported in young Indian adults

and even in children. According to the World Health
Organization 31, India has a preschool childhood obesity
prevalence of about 1%. Repeated episodes of malnutrition,
followed by nutritional rehabilitation, are known to alter body
composition and increase the risk of obesity.32 The discordance
between linear growth and adipocyte development will
enhance adipocyte development when linear growth is affected
by malnutrition. It is likely that these factors will contribute
to increasing   problem of obesity in India, given the enormous
number of stunted children which is estimated at between
52.0% and 63.0%.33

Childhood obesity increases the risk of obesity in adulthood
and parental obesity interacts quite strongly to alter this risk,
and there are several interactive factors contributing to the
increased prevalence of obesity in childhood.
India, which is rapidly urbanizing, demonstrates increases in
calorie intake, increases in fat intake, and increased levels of
sedentary habits. Lifestyle changes resulting in physical
inactivity and sedentary behaviors are important in contributing
to obesity in children. This is exemplified by more time in a
day spent by children in physically passive behaviors such as
TV viewing, working or playing games on a computer, talking
on the telephone etc.
There are reports from urban parts of India, which provide
some insight into the problem. A study in Bombay revealed
that the prevalence of obesity among young adult males varied
from 10.7% to 53.1%34, while another from Delhi, showed
an overall prevalence of 27.8%.35 and it is higher in females
than males (33.4% vs. 21.3%). A study conducted in Kashmir
showed the obesity prevalence to be 15.0%; females having
a prevalence of 23.7% compared with 7.0% among males.36

Prevalence of obesity varies with socio-economic status in
urban India as shown by data from the Nutrition Foundation
of India. 37  Upper strata is having higher prevalence rates
(32.2% among males, 50% among females) than the middle
classes (16.2% males, 30.3% females), followed by the lower
socio-economic groups (7.0% males, 27.8% females) and the
poor in urban slums with the lowest (1.0% males, 4.0%
females). But these reports are not truly representative of
the problem in the country as they used a body mass index
(BMI) cut-off of 25.0 kg per m2 which include both overweight
and obesity beginning at a BMI of 30.0 kg per m2 and above31.
Surveys conducted by the Food and Nutrition Board (i.e.
District Nutrition Profiles survey)33,  is the only  representative
survey  which have reported prevalence of 0.3% and 0.7% in
rural and 0.4% and 0.7% in urban men and women,
respectively, using a BMI cut-off of 30.0 kg per m2.  National
Family Health Survey showed a prevalence rate of 2.2% for
women aged 15–49 years using BMI. 30.0 kg/m2. 38   It varied
depending on residence (urban. 5.8% vs. rural. 0.9%),
increasing with educational achievement from 0.9% for
illiterate to 6.5% for those with secondary education. However,
it is increasingly evident that, in populations from the Indian
sub-continent, BMI does not provide a good indicator of body
fat (i.e. that body fat content is higher) for any given BMI
among Indians39. Increasing BMI is associated with central
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adiposity and higher waist/hip ratios along with risk of  NCDs
appearing at much lower BMI (25.0 kg/m2) than among other
population groups40.

DIETARY CONSUMPTION AND LIFESTYLE
CHANGES DURING THE NUTRITION
TRANSITION IN INDIA
Rapid quantitative changes in dietary intake in developing
countries indicate an increase in per capita availability of food
and are also accompanied by qualitative changes in the diet.
Food balance data from the Food and Agriculture Organization
(FAO) show that the change in energy intake in Asian countries
has been small, but there have been large changes in
consumption of animal products, sugars and fats41.  The net
effect has been a marked shift in the diet with energy from
fat (both animal and vegetable) increasing each year. Data
from India show that higher-income groups consumed a diet
with 32% of the energy from fat while the lower-income groups
consumed only 17% energy from fat. More recent dietary
surveys in Delhi also confirm that the upper income groups in
urban India currently consume higher levels of energy from
fat as compared with the urban poor or rural populations.

TRENDS AND PATTERNS IN FOOD
CONSUMPTION IN INDIA
There have been many nationally representative surveys on
diet, nutrition and food consumption patterns in India since
the 1970s. They include:
1. National Nutrition Monitoring Bureau (NNMB) surveys

of diet and nutrition on a continuous basis in 10 states in
India since 1971. On some occasions, these NNMB surveys
have been linked with the National Sample Survey
Organization (NSSO) and the National Council of Applied
Economic Research (NCAER);

2. National Family Health Survey (NFHS) conducted by the
Ministry of Health and Family Welfare and coordinated
by the International Institute for Population Sciences,
Bombay. The NFHS surveys cover 24 states and provide
anthropometric data on women aged 15 to 49 years;

3.   District Nutrition Profiles survey organized by the Food
and Nutrition Board, Department of Women and Child
Development, Government of India.

The data from several of these surveys have been collected
and are summarized below.
NNMB survey in India has shown adequacy in calorie intake
during the 1970s and up to the early 1980s. There is gradual
improvement in caloric intake per head, typified by an increase
in consumption of cereal grains, while the intake of most other
food items such as milk, oil, sugar, etc. remained largely
unchanged. Many of these surveys revealed disparities in the
intakes of most foods between rural and urban populations
and between different socio-economic groups. There is gradual
reduction in cereal grain consumption between 1975 and 1995
that has not affected the average energy intake. This is largely
the result of a progressive increase in the intake of protein,

and probably fats. The latter is due to a phenomenal increase
in the consumption of milk and milk products and an increase
in the intake of animal products (designated flesh foods) and
fats and oils. The production of pulses and legumes is a concern
and consequently their cost and consumption have fallen
dramatically. This is a cause for much concern since pulses
and legumes are a very important source of vegetable proteins
in the habitual Indian diet. Trends in the changes in
consumption of urban populations are not readily available,
although the surveys conducted between the late 1970s and
the 1990s show wide differences between the socio-economic
strata in an urban environment. Recent data from the District
Nutrition Profiles survey33, have shown differences in the
intakes of vegetables and fruits and fats and oils between urban
and rural populations.  The National Family Health Survey38

provides information on the consumption of specific and
selected foods once a week at least and demonstrates, for
instance, that the percentage of women consuming meat/
chicken/fish once a week is higher in urban than rural locations

INTAKE OF FAT IN THE DIET
There is progressive increase in the intake of fat over last few
years as shown by analyses carried out by the FAO. When the
dietary energy supply increases, the fat calorie ratio (i.e. the
contribution of fat to energy) increases mainly due to the
increase in consumption of animal products. Food balance
data from the FAO show India at the bottom of the group of
countries with a fat calorie ratio over 15% (15.3%) with a
total fat intake at 37.8 g per day and a 27.5% animal fat to
total fat ratio.41Trends based on food balance sheet data show
that the per capita supply of animal products has increased
from 7.0 g in 1965 to 12.9 g in 1999, thus contributing almost
twice the energy content (increased from 104 to 192 kcal per
capita per day).
Estimates from the NNMB helped to assess the fat intake from
Indian dietary components. It has now been recognized that
components of the Indian diet such as cereals, pulses, tubers
and vegetables have ‘invisible fat’, in addition to the obviously
visible fats consumed in the daily diet. It has been computed
that 10–15% of the daily energy in the diet can come from
this invisible component and this level is adequate to meet
the essential fatty acid requirements for both linoleic acid and
alpha linolenic acid. Dietary fat intake, based on household
surveys, suggests that the visible fat in poor rural diets is largely
vegetable-based with negligible animal fats. The differences
in the dietary fat intake between rural and urban and lower
and higher socio-economic groups are largely due to large
differences in the intakes of visible fats, except in the highest
income group where much of it is from animal sources, with
the invisible fat intake being similar among these groups.42

CONSUMPTION OF FRUITS AND
VEGETABLES AND DIETARY FIBER
Horticultural products are good sources of vitamins, minerals
and fiber as well as bioactive compounds like phytochemicals.
Horticulture has shown dramatic improvement over last few
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years in India, as the area under cultivation and the horticultural
outputs have increased. India has a prominent share in the
global production of fruits and vegetables.43

 But much of this does not seem to be reflected in  increases
in the consumption of fruits and vegetables – perhaps largely
the result of their production as cash crops for export and
sale. This can lead to a considerable loss of soil and
micronutrients that are not beneficial to the local population.
However, economic development seems to lead to
improvements in intakes of legumes and vegetables (as well
as animal products) and these changes may be beneficial. But
these changes with socio-economic status are also often
associated with reduced intakes of coarse cereal grains and
increased reliance on highly polished varieties that may reduce
the intakes of dietary fiber.

CHANGES IN PHYSICAL ACTIVITY
PATTERNS
Physical activity has declined in the world as a result of
increasing mechanization43. Time in a day or week dedicated
to paid work has declined in several countries as a result of
shorter work shifts, shorter weeks and longer vacations.
Concurrent to this, increased urbanization, universal use of
motor cars, mechanization of most manual jobs outside the
occupational sphere and increasing leisure time have
aggravated this trend. Increased leisure time is most often
dedicated to sedentary activities like television viewing, thus
altering the structure of leisure time and encroaching on time
normally allocated to other activities including weekday sleep.

CONCLUSION
The important determinants that characterize the epidemic of
obesity in India are: the demographic and epidemiological
transition, the forces of internal migration and urbanization,
the changes in food consumption patterns and physical activity
patterns that in turn are contributing to increasing sedentary
life style,  and of other non communicable diseases.
Globalization of trade encourages cash crops for export and
the resultant movement of important micronutrients, which
are now not available to the local population. This results in
the inculcation of imbalanced and excessive calorie Western-
type diet, together with the widening of economic inequalities
in the society. Changes in lifestyles will further fuel this.
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