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Summary

This study aimed to examine the prevalence and trends of overweight, obesity and
undernutrition in recent decades in India. Based on a systematic literature search
on PubMed and other data sources, most published studies were regional or local
surveys in urban areas, while good representative data from the India National
Family Health Surveys (NFHS, 1992-1993, 1998-1999 and 2005-2006) allowed
for examining the trends at the national level. Overall, the available data showed
that in India, prevalence of overweight was low while that of undernutrition
remained high. Overweight was more prevalent among female, urban and high-
socioeconomic-status (SES) groups. NFHS data showed that the prevalence of
overweight in women and pre-school children did not increase much in the last
decade: 10.6% and 1.6% in 1998-1999 to 12.6% and 1.5% in 2005-2006
respectively. As for underweight, NFHS 2005-2006 showed high prevalence
among ever-married women (about 35%) and pre-school children (about 42%).
The prevalence of overweight and obesity had increased slightly over the past
decade in India, but in some urban and high-SES groups it reached a relatively
high level. Factors associated with undernutrition need closer examination, and
prevention of obesity should be targeted at the high-risk groups simultaneously.
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Introduction

The recent constitution of the Developmental Origins of
Health and Disease (DOHaD) (1-3) society has drawn
great interest to study the public health challenges faced by
countries under rapid economic and nutrition transitions,
particularly in those developing countries that have expe-
rienced economic development and improvement in peo-
ple’s living standard, and as a result, a shift from under- to
overnutrition problems. Obesity increases the risk of many
other chronic diseases (4). The prevalence of obesity has
been increasing globally, and its impact on public health is
marked in both developed and developing countries (4-7).
One of our recent studies shows that 30% of Chinese
adults are overweight or obese. In major cities, the preva-
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lence has reached approximately 50%, a level similar to
that in industrialized countries. Meanwhile, the prevalence
of obesity-related chronic diseases, such as hypertension,
cardiovascular disease and type 2 diabetes, has increased
rapidly over the past decade (5,6). Obesity in adults has
also become a serious public health problem in many other
developing countries in Latin America and in the Common-
wealth of Independent States (8).

In India, the second most populous country in the world
and where undernutrition has been the major public health
concern over the past several decades, little attention has
been paid to obesity until recently. The emerging evidences
suggest an increase in obesity in children and adults (9,10).
Several recent studies reported an increase in overweight in
adults in urban areas over the past two decades (11-17).
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However, most of these studies are based on local samples,
which were not representative. No systematic investigation
has been conducted to examine the obesity problem in
India. The present study aimed to examine the prevalence
and trends in overweight, obesity and undernutrition in
India and their disparities among various sociodemo-
graphic groups. Regarding underweight, we focused on
nationwide surveys in children and adults, to help examine
the shift from under- to overnutrition problems over the
past two decades.

Materials and methods

Literature search

We conducted a systematic search of PubMed for related
studies published in English between 1 January 1980 and
31 December 2007. Keywords for literature search were
obesity, overweight, central obesity, body mass index and
India. The ‘related articles’ function on PubMed and manual
cross references from retrieved articles were applied in order
to expand the coverage. The abstracts of identified papers
were examined on screen first. Those being found relevant,
the full papers were then further examined to determine if
they met our inclusion criteria described below. Additional
studies that were identified in the course of reading or were
brought to our attention by colleagues and experts in related
field consulted were included.

Study inclusion criteria

Only those studies that were published in English, provided
prevalence of overweight, obesity or undernutrition (e.g.
underweight and stunting) among children or adults, and
with a sample size larger than 500 were included. Our
research resulted in a total of 41 articles that met our
inclusion criteria for this review. These investigations
include (i) nationally representative surveys, (ii) nationwide
multiple-site surveys and (iii) local surveys. Two series of
nationally representative surveys provide most important
related data: (i) the three rounds of the National Family
Health Surveys (NFHS) — NFHS-1 1992-1993, NFHS-2
1998-1999 and NFHS-3 2005-2006 (18-20), which
covered nationwide samples with a focus on young children
and child-bearing-age women, but men were only recruited
in the third round; and (ii) the Diet and Nutritional Status
Survey of rural population, conducted by the National
Nutrition Monitoring Bureau (NNMB) in 2001-2002 and
again in 2005-2006, which covered the rural areas in 9 out
of the 29 states across India (21,22).

Data extraction

The main information we extracted included description of
study samples and settings (e.g. sample size, geographic,
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demographic and socioeconomic characteristics), definition
and prevalence of the study outcomes (overweight, obesity,
central obesity, underweight and stunting), and the survey
year. When the original studies did not report the survey
year, the publication year was listed.

Classification of obesity, overweight
and undernutrition

For adults, most of the studies defined these outcome using
body mass index (BMI, kg m™) cut-points based on the
World Health Organization (WHO) recommendation
(4): overweight, 30 > BMI = 25; obesity, BMI = 30; and
underweight, BMI < 18.5. But some studies used other dif-
ferent definitions (e.g. use BMI = 23 to classify overweight,
and BMI > 25 for obesity). Note that some studies used
these adult BMI cut-points for adolescents, e.g. for women
aged 15-18 years in the NFHS, which underestimated the
prevalence. Different measures and cut-points were used in
studies that examined central obesity. Waist-hip ratio was
more often used than waist circumference.

Among children and adolescents (<18 years), several dif-
ferent references have been used to define overweight and
obesity. Studies in pre-school children used the weight-for-
height Z score >1 and >2 to define overweight and obesity,
respectively, based on growth reference derived using
the data collected in the USA as recommended by a 1995
WHO Expert Committee (23,24). Some studies used age-
sex-specific BMI cut-points corresponding to the BMI
cut-points of 25 and 30 for adult overweight and obesity,
respectively, which were recommended by the International
Obesity Task Force (IOTF), i.e. the IOTF reference (25).
Some other studies used the US BMI 85th and 95th per-
centiles (26), which have been widely used, and previously
these BMI 85th percentiles had been recommended by the
WHO for international use in adolescents (23).

Nutritional status classification in pre-school children
according to the new 2006 WHO Growth Standards
Several recent large nationwide surveys used these stan-
dards: overweight (BMI-for-age Z score =1), obesity (BMI-
for-age Z score =2), ‘underweight’ (weight-for-age Z score
<-2), ‘wasting’ (weight-for-height Z score <-2), and stunt-
ing (height—for-age Z score <-2) (27).

Statistical analysis

To examine the shifts from under- to overnutrition
problems and to facilitate comparisons across studies,
regions, population groups and over time, we calculated
overweight-to-underweight ratio using the combined
prevalence of overweight and obesity against the preva-
lence of underweight reported in individual studies. Some
studies only reported characteristics-stratified prevalence
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(e.g. sex, age, states) of overweight and obesity. In these
cases, we calculated the overall prevalence based on the
published results.

Results

Obesity and overweight in adults

Available nationwide survey data were limited to specific
age and gender groups, and few studies provided data on
the time trend in the prevalence of overweight. Much fewer
surveys had been conducted in rural areas than in urban
areas. Thus, findings from those multi-site and local
surveys could help provide useful supplementary informa-
tion. The NFHS data provided the most representative
related data in India about women aged 15-49 years
(Table 1) and young children, but the prevalence for over-
weight children was not provided in all three rounds.
Overall, the available data indicated that the prevalence of
overweight and obesity remained stable over the past two
decades in women, although some local surveys showed a
drastic increase, while others suggested a decrease. In
general, prevalence of overweight and obesity were higher
in urban areas and in higher-socioeconomic populations.
The NFHS-3 2005-2006 data showed that combined
prevalence (BMI = 25) was 9.3% and 12.6% among men
and women aged 15-49 years respectively (18). On the
other hand, the NNMB 2005-2006 data show that in the
rural areas of nine states across the country, the combined
prevalence was 7.8% and 10.9% among adult men and
women aged 18-60 years respectively (22). These two
nationwide surveys showed that the overweight—obesity-
combined prevalence in urban areas was higher than in
rural areas, which was consistent with findings of other
smaller, local surveys (Table 2). The regional variations
have also been documented to reveal large heterogeneity in
the trends between the later two NFHS (Fig. 1). The time
trend could not be assessed in men because of lack of earlier
NFHS data.

By age

The NFHS-3 2005-2006 showed that the combined preva-
lence in women increased from 2.4%, 8.2% to 17.4%
among 15- to 19, 20- to 29- and 30- to 39-year-old age
groups respectively. Note that the rate among those aged
15-19 years would be higher if age-specific lower BMI
cut-points for adolescents were used. Other data, e.g. in
two multiple-site surveys in urban areas, indicated that the
combined prevalence (BMI = 25) fell after middle age.
The inverse U-shaped relationship became more dramatic
in the 2000s than in the 1990s (Fig. 2) (28,29).

By sex
The NFHS-3 showed that combined prevalence
(BMI = 25) was 9.3% and 12.6% among men and women

aged 15-49 years respectively (18). The NNMB 2005-
2006 data showed that in rural India, the combined preva-
lence was 7.8% and 10.9% among adult men and women
aged 18-60 years respectively (22). A higher prevalence in
women was consistently observed in most studies of differ-
ent study settings (Table 1), but the gender difference seems
to be smaller in rural than in urban areas.

By urban-rural residence

The combined prevalence was higher in urban areas than
in rural areas, which was supported by a large number
of local and nationwide surveys, including NFHS and
NNMB. A large multiple-site survey conducted in 10 indus-
tries in urban areas reported a high combined prevalence
(BMI = 235) of 30.9% (29). Another survey conducted in
six major cities (Chennai, Bangalore, Hyderabad, Calcutta,
Mumbai and New Delhi) showed that the combined preva-
lence of overweight and obesity was 30.8% and that of
central obesity (waist-hip ratio =0.90 in men and =0.85 in
women) was 50.3% (15). The much lower prevalence of
overweight, obesity and central obesity in rural Indian
population was also shown in other studies (30,31).

By socioeconomic status

The majority of available studies indicated a higher preva-
lence in higher-socio-economic-status (SES) groups. The
NFHS-2 showed that the combined prevalence was 2.6%,
8.6% and 27.2% in women with low, medium vs. high
family SES background, which was defined based on the
material and resources in daily life. Women with higher
education also had a higher prevalence. NFHS-2 and
NFHS-3 showed that the prevalence was approximately
5-7% amonyg illiterate women while it was above 20%
among those who had high school or higher education. The
patterns were supported by other studies of other gender
and age groups from different regions. For example, a
regional study (14) demonstrated that the prevalence of
obesity—overweight and central obesity was more salient in
higher-SES groups (35.5% and 47.5% respectively) than in
low-SES groups (18.8% and 23.9% respectively). Other
studies have also shown a positive association between SES
and obesity and obesity-related disorders (32-34).

By region

There were large regional differences in the prevalence and
in the time trends in the prevalence. A 1994-1996 nation-
wide study(28) showed that the prevalence of central
obesity among women was 55%, with the highest rate in
the east India (62.2% in Calcutta), and the lowest in the
west India (47.7% in Bombay). NFHS data showed that
from 1998-1999 to 2005-2006, the combined prevalence
had dropped in Delhi from 33.8% to 26.4%, while in
the state of Kerala, it increased from 20.6% to 28.1%.
While most states experienced an increase in obesity, the
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Overweight and obesity (BMI > 25)
(a) 1998-1999 (b) 2005-2006
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Figure 1 Trend in prevalence (%) of overweight and obesity in ever-married women (15-49 years) in India: National Family Health Surveys
1998-1999 to 2005-2006. BMI, body mass index.
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Figure 2 Prevalence of overweight and obesity (body mass index =25) by age among urban Indian adults between two time periods. Worth noting:
the two surveys might not be comparable because of the differences in samples.

prevalence of overweight was seen mostly in the north-
eastern and south India. (Fig. 1) (18,19). The mean BMI for
men and women did not differ much across the states.
However, underweight in women was more pronounced in
some states, such as Bihar (45%), Chattisgarh (43%) and
Jharkhand (43%), while men in Tripura, Madhya Pradesh
and Rajasthan were thinner compared with men in other
states. Overweight/obesity was more prevalent in the states
of Punjab, Delhi, Kerala and some of the north-eastern
states (18).

Time trends

The combined prevalence increased slightly during the past
decade as indicated by several large nationwide surveys.
Figure 3 presented findings from several selected studies
based on more representative data regarding the time trend
in overweight. For assuring the comparability of criteria
and study settings over time, we only included those studies
that reported combined prevalence in the same or similar
settings using the same definition (BMI = 25, shown as
Fig. 3 with an exception as noted). Figure 1 shows the
regional variation in the trends among women based on the
1998-1999 and 2005-2006 NFHS (18,19). The prevalence
in NFHS increased slightly over the past decade, although

© 2009 The Authors

some local surveys showed an increase trend, while others
suggested a decrease. The time trends varied across differ-
ent regions and study settings (Table 1, Figs. 1 and 3). The
2005-2006 NFHS data showed that the combined preva-
lence was 12.6% in women and 9.3% in men (18), and this
has not increased materially in women from previous
(10.6%) NFHS in 1998-1999 (19), with a 0.3% per year
increment. The NNMB data for adults showed a moderate
increase in the combined prevalence between 2000-2001
and 2005-2006 among men (5.7% to 7.8%, increased by
0.4% a year) and women (8.2% to 10.9%, increased by
0.5% a year) in the rural population in nine states (21,22).
One study of an urban lower-SES group in west India
showed a drastic increase in prevalence, from 20% to 36 %,
while the prevalence of central obesity increased less over
the past decade, 60% in 1995 and 62% in 2002 (12).

Overweight and obesity among children
and adolescents

The prevalence

Several nationwide surveys provided related data for pre-
school children (<5 years old), but there were fewer data on
older children and the published studies were predominately

Journal compilation © 2009 International Association for the Study of Obesity. obesity reviews 10, 456-474
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Figure 3 Time trends in the prevalence of overweight and obesity in India between the 1980s and 2000s: based on nationwide or regional surveys.
Overweight and obesity, BMI = 25, unless noted for other definition. Middle survey year, the mid-point of the survey period. Solid lines denote for
men and dashed lines for women, while thick solid lines denote for overall prevalence. The NFHS-3 found that the prevalence in men was 9.3. BMI,
body mass index; NFHS, National Family Health Survey; NFHS-2, NFHS 1998-1999; NFHS-3, NFHS 2005-2006; NNMB, National Nutrition Monitoring

Bureau.

conducted in urban areas. The combined prevalence of
overweight and obesity varied considerably across studies
and population groups (Table 3). Gender difference in com-
bined prevalence was inconsistent among studies (35-39).
Overall, the prevalence was lower in pre-school children
than in older children (7), and was higher in urban than in
rural adolescents (40). Most of the studies demonstrated
that the prevalence was low in pre-school children (e.g.
3.5%) compared with that in other countries (7). The preva-
lence in pre-school children did not change during 1998-
2003 based on two national surveys (Table 3) (41-43).
Nevertheless, some studies showed that the prevalence of
overweight in urban school-age children was comparable to
that in industrialized countries. A recent study in northern
India among 21 485 urban children aged 5-18 years showed
that based on the IOTF reference, the prevalence of over-
weight was 15.3% in boys and 14.8 % in girls (38). Another
1998-1999 survey on 9- to 15-year-old urban school chil-
dren from different family SES backgrounds showed that the

prevalence of overweight was 25.3% (35), while it was
32.1% in a study of 870 school children aged 10-16 years
from affluent families (36).

Time trends

The prevalence in pre-school children was relatively stable
in recent decades. Nationwide surveys showed that the
prevalence of obesity (weight-for-height Z score >2) was
1.1% in 1992-1993 and 1.6% in 1998-1999. The trends
in adolescents were mixed based on available data,
although they did not allow for an assessment at the
national level. For example, one study showed that in
adolescent girls living in Chennai with higher-SES back-
ground, the prevalence of overweight (BMI > 85th percen-
tile) was stable over the past two decades, 15.5% in 1981
and 15.9% in 1998 (44). Two other independent studies
conducted in southern urban areas showed that the preva-
lence of overweight was 20% in 2000 and less than 10% in
2003 (37,39).
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Is there a shift from underweight to overnutrition
problems in India?

Data from children and adults showed that the prevalence
of underweight remains very high, although increasingly
studies are calling attention on obesity and its related
comorbidity problems in India. Overall, national data
show moderate improvement in undernutrition over the
past decades compared with some other countries in spite
of India’s economic development during this period
(45,46).

Adults

Table 4 shows the undernutrition status among Indian
adults. There were remarkable differences between rural—
urban areas, SES and regions. The three NFHS surveys
revealed that the prevalence of underweight among women
aged 15-49 years was constant in the recent decade (35.8%
in 1998-1999 and 35.6% in 2005-2006) (18,19). The
prevalence of underweight in NNMB surveys decreased
from 2000-2001 to 2005-2006, both among men (37.4-
33.2%) and women (39.4-36.0%) in the rural areas
(21,22). Other regional studies showed that the prevalence
was more than 20% in rural areas, but was generally less
than 10% in urban areas.

From a relative perspective, overweight was a more
serious issue in urban areas, while it was underweight in
rural areas. Approximately, our calculated overweight-to-
underweight prevalence ratios were <4 in urban areas, but
were <0.3 in rural areas (Table 4). At the national scale, the
ratio was only 0.35 in women and 0.27 in men based on the
NFHS 2005-2006. In contrast, a five-city survey showed a
ratio of 6.8 in men and 8.0 in women, suggesting that
overweight had replaced malnutrition as the major nutri-
tion problem since the mid-1990s in these cities (47). Other
smaller regional surveys showed a similar wide range of
ratios across studies with different settings. Also of interest
is that both the NFHS and NNMB surveys indicated a
small increase in the ratio in recent years.

Two independent studies in Mumbai during the early
1990s suggested a dramatic social disparity: prevalence of
underweight was about 3% in a random sampling study
(47), and was about 19% in the other study that did not
enrol residents in apartments with high security (48).
Another study on a slum area in a northern city showed
that about 29% of men and 21% of women were under-
weight (49). These imply disparity among districts in urban
cities, and there were serious double burden of overnutri-
tion and undernutrition associated with SES.

Children
The prevalence of underweight, stunting and wasting in
children all increased with age in all three rounds of

surveys, which implies growth faltering in India. Neverthe-
less, this situation appears to be bettered in the recent
decades. Even though the prevalence of stunting and under-
weight in newborn increased from NFHS-1 to NFHS-3, the
prevalence decreased in children older than 6 months of
age. As for wasting, the prevalence increased from 9.5% in
1998-1999 to 30.3% in 2005-2006 in infants, at a rate of
>1% per year. The prevalence of wasting was generally
higher in NFHS-3 than in NFHS-1, except for the 12- to
23-month-old children, although for most of these age
groups the prevalence of stunting decreased during this
period (Table 5) (18-20). The overweight-to-underweight
ratio (weight-for-height >2SD vs. weight-for-age <2SD) was
0.03 (1.6% over 47.0%) in 1998-1999 among children
under 3 years old (42), and was 0.04 (1.5% over 42.5%) in
2005-2006 among children under 5 years of age (18). The
two NNMB surveys showed that from the early to the
mid-2000s, the prevalence of underweight in rural children
decreased from 60% to 55%, and that of wasting
decreased from 23% to 15%, while that of stunting
increased (49% vs. 52%) (21,22). These nationwide data
imply that undernutrition is still prevalent in Indian
pre-school children. The urban—rural difference in the
prevalence of overweight and underweight and their
ratios should also be noted: 2.5% vs. 16.9% (ratio = 0.15)
in urban and 1.2% vs. 20.7%, (ratio=0.05) in rural
areas (18).

Discussion

Previously, it was widely speculated that India has been
experiencing an increase in the prevalence of overweight
and obesity among both adults and children because of its
economic development, and such an increase has been
observed in most other developing countries during recent
years (50,51). In this first comprehensive investigation of
such in India, we examined the situation of over- as well
as undernutrition, regarding both adults and children,
from several perspectives, such as time trends, regional and
sociodemographic differences in recent decades. To our
surprise, available data indicate that at the national level,
the overall prevalence of overweight and obesity did not
increase much or even decreased in some study settings.
The nationally representative NFHS surveys showed that
the prevalence of overweight among women aged 15-49
years was 10.6% in 1998-1999 and 12.6% in 2005-2006,
a smaller increase than that observed in other countries,
such as China (4,7). Previously, the UN Standing Commit-
tee on Nutrition Report presented a static picture for over-
weight and obesity in Indian men and women (0.006 % and
0.002% annual increase respectively) between 1974 and
1998 (52). However, a closer look at other studies pub-
lished during the same period does not conform to this
uniformity among both sexes. The overall scenario suggests
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that the increase in obesity is notable in some areas or
groups, while it appears stable in others. Note that small
changes in the prevalence may not be able to capture the
large shifts in absolute numbers occurring in the popula-
tion. Meanwhile, undernutrition remains very high in India
and the situation has improved little in the past decade.
Therefore, our investigation and other previous research in
India in particular suggest the double burden of malnutri-
tion and overweight problems, which may have been con-
tributed by economic development, urban—rural distinction
and socioeconomic disparities.

The available data also revealed large variations in the
prevalence and time trends between ages, sex, urban—rural
residence, SES and geographic regions in India. The gender
disparity in obesity may be due to the gender differences in
factors such as education, occupation and lifestyles, as well
as biological differences and life events (e.g. reproduction)
over the life course (18). Nationwide surveys also showed a
higher prevalence of regular tobacco smoking in men than
women (29.6% vs. 2.2%) (18,53), and smoking may con-
tribute to less weight gain. Griffiths and Bentley suggested
that the urban—rural difference in overweight prevalence is
mainly explained by other SES factors (54). The NFHS data
show that the intake frequencies of all food groups were
increasing with the wealthy status (18,19), comparable to
the observation in developing countries where lower-SES
groups had lower prevalence of obesity (55). Nevertheless,
the main challenge is the lack of valid data comprising all
age and gender groups at national level for depicting a
comprehensive picture.

Under recent rapid economic development, individuals
who have experienced nutrition inadequacy as foetus or in
their early life stages would be at increased risks for obesity,
cardiovascular disease, type 2 diabetes and other metabolic
diseases when later their living conditions are improved,
according to the DOHaD theory (1-3). The lower weight
status in pre-school children could be contributed by
the poor intra-uterus nutrition, inadequate breastfeeding
and/or complementary feeding (56), inadequate quality or
quantity of complementary food, impaired nutritional
status due to intestinal infections or a combination of these
problems (57). These biological selection factors could
expand the susceptible population to obesity and related
diseases as long as the food accessibility increases. There-
fore, even though the overall prevalence of overweight has
not increased a lot yet at a nationwide level in recent years,
higher prevalence of obesity in middle-age groups and the
higher health risk of obesity-related diseases in the near
future are foreseeable.

Greater future national efforts should monitor young
people’s overweight status in India, as at present such data
are scarce. Three studies provided national estimate for
pre-school children, while all the studies in older-children
groups are based on local and highly selective samples. In

addition, different criteria have been used to define over-
weight and obesity across studies. Thus, the current avail-
able data are not adequate to assess the national situation
for this age group. The scarce available data showed a very
low prevalence of overweight and obesity in pre-school
children. Some studies indicated that boys had higher
prevalence of overweight than girls, but the combined
prevalence of overweight and obesity (e.g. 15-30%) in
urban and high-income groups among school-age children
has reached a level comparable to that in many industrial-
ized countries (51). In addition, we cannot rule out con-
cerns regarding the quality and comparability of data used
in the studies examined in this review.

In conclusion, India is facing two different nutrition
problems at present and a potential increasing obesity-
related public health burden in the future, while currently
undernutrition remains high among both children and
adults. Overweight and its comorbidities might outmatch
the public health resources rapidly along with the economic
development according to the DOHaD theory. The double
burden suggests the need of specific and comprehensive
public health policies and programmes at the national and
regional levels to address them. Future research is needed to
explain the slow rise in obesity and small improvement in
undernutrition problem, and to study the future impact of
obesity related to India’s past and current high prevalence
of undernutrition. This would generate insights for other
countries under economic and nutritional transitions to
prevent the spread of obesity and its consequences. Obesity
prevention in urban areas and high-SES groups should be
simultaneously launched to stem the rise of overweight that
is being observed in other countries with rapid urbaniza-
tion and development.
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