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Several reports in the last two
decades indicate a disturbing escala
tion in the incidence of chronic de
generative diseases, especially in
India and in countries which are now
in various stages of developmental
transition1-11 Thus, the prevalence of
Type II diabetes mellitus in urban In
dian adults has been reported to have
increased from <3 per cent in 1970 to
> 12 per cent in 20002. It is also re
ported that the prevalence of coro
nary heart disease (CHD) has increased
from <2 per cent to - 10 per cenP.
Studies carried out at the Founda
tion4 showed that the prevalence rate
for "overweight" (BMI>25) inthemiddle
class population was 32 per cent in
men and 50 per cent in women; the
prevalence of abdominal obesity in
the middle class was 29 per cent in
men and 46 per cent in women. While
the accuracy of these estimates may
be debatable, it is reasonable to con
clude that there has been an escala
tion in the incidence of these dis
eases in the last two decades. The

major messages, which emerge from
these reports, are the following.

• There has been a steady increase
in obesity, Type II diabetes mellitus
and CHD in India and in several other
developing countries during the last
two to three decades. If the present
trend continues, these diseases may
well become the major public health
problems of these countries.

• While these chronic degenerative
diseases continue to be seen, as in
the past, among the elite sections as
well as the poor, the recent escalation

in the incidence of these diseases is
largely accounted for by increasing
incidence of these diseases in the
middle c1ass8.

• Unlike in the past, relatively younger
sections of the population seem to be
the major victims8.
• The incidence of these diseases is
much higher in urban than in rural
areas'.

It is important to understand the
reason for this escalation. It has been
suggested that Indians may be ge
netically more prone to these diseases
than the Caucasians12•13 . But this higher
genetic proneness cannot explain the
sudden escalation in recent years.

The countries, in which a signifi
cant increase in the incidence of chronic
degenerative diseases is being ob
served, are undergoing developmen
tal transition affecting the socio eco
nomic status, life styles and dietary
habits of vast sections of the popula
tion. The possible role of ongoing
developmental transition in causing
the escalation in the incidence of chronic
degenerative diseases needs to be
considered.

DEVELOPMENTAL TRANSITION

The factors in developmental tran
sition, which could be possibly re
lated to the changing health and nu
trition problems, are briefly discussed
below.

• Transition from "poverty" to af
fluence: The "poverty line" in India
has been defined on the basis of the

amount of food required to meet the
energy requirements of an average
person in the rural areas (2400 KCal/
day) and urban areas (2100 KCal/day)
areas of the country. On the basis of
this criterion, 54.9 per cent of India's
population was below the poverty line
in 1973-74. This had declined to 26.1 per
cent by 1999-2000'4 (Table 1). If the
poverty ratio had persisted at the same
level as in 1973-74 (54.9 per cent) we
would have had over 500 million per
sons below the poverty line as against
approximately 250 million now.

It is clear that in the last three
decades, several millions of people
have crossed the poverty line and now
constitute a considerable part of the
Indian "middle class". They may be
termed the "first generation affluent".
These are people who were born and
reared in poverty and who no longer
face economic constraints in their adult
hood. According to some estimates
there may be about 200 million of such
"neo-affluents" in India today.
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intake by different income groups.
Studies by the National Nutrition Moni
toring Bureau (NNMB) showed that
over 17 per cent of our rural house
holds do not consume any visible fat
(fat in the form of edible oils) while in
54 per cent, the per capita consump
tion of fat is less than 10 gms daily18.
In an earlier publication19, I had com
puted that 75 per cent of all currently
available fat in the country was being
consumed by the urban well to do
(urban middle class and the rich). Since
Indian diets also provide fair amounts
of 'invisible fat' (fats present in foods
and not as oil), the total fat intake
among the urban middle class could
well exceed 100 gms per person
per day.

These dietary practices largely
induced by developmental transition
are not conducive to health and nutri

tional well-being.

HEALTH HAZARDS OF
DEVELOPMENTAL TRANSITION

• Vulnerability of the "neo-affluent":
The classical work of Barker and col
leagues20 showed that impairment of
foetal development due to maternal
under-nutrition could result in irre
versible metabolic changes in the off
spring leading to increased suscepti
bility to chronic degenerative diseases
in adult life. Vajnik21•22 in his elegant
studies on 'Foetal origins of chronic
degenerative diseases' demonstrated
an inverse relationship between low
birth weight and risk of diabetes and
metabolic syndrome. (It should, how
ever, be remembered that babies born
with very high birth weights also run
the risk of diabetes).

The basis of the theory of the
'fetal origin' of adult chronic diseases
is that nutritional deprivation of the
foetus during the critical intra-uterine
developmental phase induces adap
tive survival strategies resulting in the
offspring, being "programmed" to grow
and develop in a substandard growth
trajectory. If the subject continues to
live in a state of poverty and depriva
tion, such adaptation may prove ben
eficial. However, when the subject
acquires affluence in later life, the
"thrifty phenotype" becomes detrimen
tal. The "thrifty phenotype" is an ad
aptation for survival in a poverty-stricken
state. However, when, the subjects
ascend in the socio-economic ladder
scale, "adaptation" apparently breaks
down, leading to degenerative dis-
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ing in a drastic reduction in the quan
tum of daily physical exercise. Bicycles,
which were once in wide use for com
muting to work places, are being re
placed progressively by public trans
port and private vehicles. The energy
expenditure from physical work is
considerably reduced.

• Changes in dietary practices: De
velopmental transition has also brought
about changes in dietary practices in
households. The intake of millets, which
are rich sources of dietary fibres, has
now considerably reduced, with rice
and wheat having become the pre
ferred food grains17•

The overall intake of food grains
has declined (Table 2). The overall
nutritional quality of household diets
has not shown significant increase.
The intake of pulses and legumes,
which help to improve the protein quality
of vegetarian diets, has also consid
erably reduced1? (Table 3). Pulses are
not only a good source of the amino
acid lysine, but, also supply essential
nutrients such as riboflavin and n-3
fatty acids, which are poor in Indian
diets. The intake of fruits and veg-.
etables, which play an important part
in ensuring health and nutritional well
being continues to be low, being around
40-50 gms per person per day (as
against 450 gms recommended in
western diets). There has been a mar
ginal increase in the intake of milk
and a significant increase in the in
take of edible oils and sugar.

The intake of fats (edible oils)
has shown an increase (Table 4). The
"average figures" for fat intake in the
table would be misleading because
of wide variations in the level of fat

FIGURE 1: Infant mortality rate and
under-five mortality rate in India

TABLE 1: Poverty in India
Year

PovertyNumber of

Ratio (%)
poor (million)

1973-74
54.9321.3

1977-78
51.3328.9

1983
44.5322.9

1987-88
38.9307.1

1993-94
36320.3

1999-00
26.1260.3

Source: Tenth Five Year Plan

• Child Survival: During the last three
decades, as a part of developmental
transition, there has also been a steep
decline in infant and under-five mortal
ity rates15 (Figure 1). Several million
infants and children who might have
died in earlier years are now "surviv
ing" because of effective child-survival
strategies instituted by public health
agencies: universal immunization, oral
rehydration and improved hospital care
of children. On the other hand, the
incidence of low birth weight deliver
ies has shown no appreciable decline
and remains at 25-30 per cent of births
especially in the poor income groups16.

Unfortunately, programmes for
improvement of child health have not
always gone hand in hand with
programmes for ensuring child sur
vival. Several millions of children with

low birth weights and reared in pov
erty are now surviving, with their physical
and intellectual development perma
nently impaired. While several thou
sands of these survivors continue to
languish in poverty, considerable pro
portions of them have succeeded in
escaping from the poverty trap and
have achieved relative affluence in their
adulthood. These are the "first gen
eration affluent" or the "neo-affluent".

• Rural-urban migration: A major
feature of developmental transition has
been the migration of large numbers
of the rural population to the urban
areas. Thus, the urban population which
was 17.3 per cent in India in 1950,
exceeded 28.3 per cent in 20035. Mil
lions of the rural poor have migrated
to urban areas in search of better
employment opportunities. It is rea
sonable to presume that some of these
migrants to the urban areas include a
high proportion of the "first genera
tion affluent", while many urban slum
dwellers are still quite poor.

• Changes in life styles: Ascent up
the socio economic scale, changing
occupations, and urbanization, con
tribute to changes in lifestyles result-
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TABLE 2: Time trends in cereal
consumption (kg/month)

Rice +

CoarseTotal
Wheat

cereals

1972-73

10.54.815.3

1999-2000

11.31.412.7

Source: NSSO 2000

eases like diabetes and syndrome X.
This is the essence of the message
that emerges from numerous recent
publications on the subject of the foe
tal origin of adult chronic diseases.

• The "double burden": The actual
biochemical mechanisms involved in
the 'adaptation' leading to "thrifty
phenotype" and the "dysadaptation"
following affluence are still to be elu
cidated. Subjects suffering from such
dysadaptation are apparently more
vulnerableto obesity, syndrome X and
Type II diabetes mellitus21-22. It has
been claimed that one of the mecha
nisms involved in such dysadaptation
could be associated with impaired fat
oxidation, leading to obesity among
stunted adults and adolescents in
developing countries23. The "double
burden" of childhood stunting and
chronic degenerative diseases like
obesity and Type II diabetes mellitus
in adulthood, which is now being ob
served in some communities in sev
eral developing societies would seem
to be partly explained by the foetal
origin hypothesis.

The BMI cut-off points (BMI.2..30
kg/m2 for obesity and BM 1.2..25kg/m2
for over weight) which are now in
international use are being increas
ingly considered to be inappropriate
for Indian subjects. This is because
studies have shown that for a given
BMI, Indians have more body fat and
less lean body mass than Cauca
sians12.13.Indians also have high lev
els of central obesity associated with
higher plasma non-esterified fatty ac
ids (NEPA), triglycerides, hyper
insulinemia and insulin resistance24.
Apparently the recommended levels
of dietary fat intake, which may be
appropriate for Caucasians, may be
too high for Indians.

All these observations would
suggest that the recent escalation in
the incidence of chronic degenera
tive diseases is to a considerable ex
tent attributable to the poverty-afflu
ence transition, and to the lifestyle
and dietary changes associated with
such transition. The recognition of

this fact should guide our public health
policies regarding control of chronic
degenerative diseases.

PREVENTION AND CONTROL

• Adults: The adult population must
be helped to adopt healthy lifestyles
and dietary practices in order to avoid
overweight and obesity. Our attempt
must be to promote the message that
the BMI of adults should not exceed
23. In the maintenance of optimal health
and freedom from obesity, physical
exercise plays an important part as a
dietary discipline. Physical exercise
helps in the avoidance of obesity along
with sustaining and improving the lean
body mass.

A vigorous programme of health
education should include nutrition
education designed for healthy bal
anced diet, for lifestyle modification
and for adequate exercise, to combat
and correct some of the recent un
healthy trends; this is an urgentna
tional necessity. Appropriate health
and nutrition education at work places
and through the media designed to
bring about desirable changes must
get top priority.

Prevalence of diabetes and Car
diovascular Diseases (CVD) are higher
among the urban and affluent seg
ments of the population. However, in
terms of numbers, the overall contri
bution of large rural (70 per cent of
Indian population) and not very afflu
ent population to diabetes and CVD
is quite high. There is some evidence
that because of lack of ready access
to health care for early detection and
treatment, morbidity and mortality rates
may be higher in these population
groups. So nutrition and health edu
cation aimed at lifestyle changes should
be provided to all segments of popu
lation both in urban and rural areas.

• Combating intra-uterine growth
retardation: The message that stands
out from recent publications is that

TABLE 3: Pulses (g/month)consumption ruralRural

Income Levels

Years

LowestMiddleHighest
income

incomeincome

1972-73

20120750

1977-78

20100490

1999-2000

102090

Source: NSSO 2000

the battle against the escalation of
chronic degenerative diseases in de
veloping societies has to be fought
and won at the prenatal stage of "in
tra-uterine" development. In a devel
oping society like ours, unless we
take vigorous steps to curb the inci
dence of low birth weight deliveries,
we will continue to have large num
bers of "first generation entrants" into
the "vulnerable" ranks. If children of
the poor escape intra-uterine retarda
tion and have appropriate birth weights,
their subsequent ascent from poverty
to affluence may not render them vul
nerable to metabolic diseases. The
poverty-affluence transition may then
not pose any health hazard.

Apart from the possible role of
intra-uterine growth retardation in in
creasing the vulnerability to chronic
degenerative diseases in adulthood,
much of the stunting in childhood that
we are seeing today, and poor health
in the important years of childhood
are also related to intra-uterine growth
retardation. There are therefore, very
solid grounds for according the high
est national priority to combat the low
birth weight problem.

However, during the last fifty years
Indian public health agencies have
made little progress in combating the
low birth weight problem. The con
ventional methods of antenatal care,
which are currently in vogue, have
been largely ineffective in preventing
the incidence of low birth weight de
liveries. The National Programme for
the distribution of iron and folic acid

tablets to expectant mothers during
the last 100 days of pregnancy has
had some limited success with re

spect to control of anaemia, but has
apparently not been effective in bringing
about a reduction in the incidence of

low birth weight. Bold new strategies
are obviou-sly called for.

The important question is, "What
are the inexpensive practical ways by
which maternal nutrition can be
improved in order to prevent intra
uterine growth retardation in the
foetus"?

Studies on the effect of addi
tional supplementation of calories,
protein, and micronutrients in preg
nancy have been shown to be ineffec
tive in combating the low birth weight
problem2s-29.On the other hand, there
are observations, showing that n-3
fatty acid supplementation during preg
nancy improves birth weighPO-33.
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Table 4: Urban rural differences
in fat intake (g/day)Rural

Urban

1972-73

2436

1983

2737

1993-94

31.442

1999-2000

36.149.6

Source: NSSO, 2000

Studies at the Nutrition Foun
dation of India have confirmed these
observations and shown that a simple
measure like administration of 15 ml
of soya oil along with 100 mg of
elemental iron and 500 mg of folic
acid to pregnant women from the
22nd week of gestation till delivery
results in a significant increase in
the mean birth weight of infants and
a reduction in the incidence of low
birth weight deliveries34• Indian di
ets are low in n-3 fatty acids and the
n-6 to n-3 ratio is abnormally high35•

TABLE 5: Common food

sources of n-3 fatty acids

Green leafy Spinach, Amaranth, Mint,
vegetables Fenugreek leaves and

Drumstick leaves

Bajra , Wheat

Rajma , Soya bean and
Black gram

Mustard / Rape seed, Soya
bean, Linseed and Canola

Source: Reference 5

The accompanying table (Table
5) contains a brief list offoods that are
rich in n-3 fatty acids35. These foods
are traditionally acceptable and inex
pensive and their inclusion into house
hold diets should not pose any prob
lems. What we now need is a vigorous
programme of nutrition education to
bring about desirable changes in
maternal diets. It is also important
that instead of continuing along the
ineffective beaten track, we should
now opt for a National Antenatal Care
Programme which will include supple
mentation of n-3 fatty acids food sources
along with iron and folic acid supple
mentation. Such a measure should go
hand in hand with education programmes
for promoting adequate intake of n-3
fatty acids in maternal diets.

The author is President, Nutrition Foundation 01
India.
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• Study Circle Meetings

April 20, 2005: Dr S B Agnihotri (Com
missioner cum Secretary, Women &
Child Development, Government of
Orissa; Bhubaneswar) spoke on "Plan
ning and Monitoring in Social Sectors".

May 30,2005: Dr Sarath Gopalan (Ex
ecutive Director, CRNSS; Senior Con
sultant: in Paediatric Gastroenterology
& Clinical Nutrition) delivered a talk on
"Nutritional Management in Liver Dis
ease & Celiac Disease".

June 28, 2005: Dr Mahtab Bamji, (Emeri
tus Scientist, Dangoria Charitable Trust,
Hyderabad) shared her experiences
on "Lessons on Health and Nutrition
from Field Studies in Andhra Pradesh."

• The new website address of NFl is
www.nutritionfoundationofindia.res.in
and all the correspondence can be
mai Ied to: nfi@nutritionfoundationofindia.res.in


