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During the past few decades, India has
made remarkable progress in several ficlds
like agriculture, medicine, industry and
technology. Food production has increased
from 79 million tonnes in 1960 to a record
level of 176 million tonnes in 1990. Health
facilities have improved considerably in
terms of health manpower, number of hos-
pital beds and primary health centres. At
~ present, more than 100,000 sub-centres
~and 17,000 PHCs are functioning. The
. community health centre covering a popu-
lation of 100,000, provides specialist serv-
- ices to the rural masses. In addition, special
" health and nutrition programmes have
- been initiated for women of repoductive
age and young preschool children who con-
stitute the most vulnerable segments of the
population. The Integratcd Child Health
Services (ICDS), which represents the larg-
est MCH programme in the world, has
been in operation for nearly two de-
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cades. What is the impact of these develop-
ments on the health and nutritional status
of our children? Tifis question acquires
practical relevance, since children who
constitute 40% of the total population,
represent the most critical part of our
human resources.

An attempt is made here to briefly re-
view the current status of child nutrition in
India and identify the priorities for the
coming decade to attain the goals set for
2000 AD.

Maternal Nutrition and Low Birth o
Weight e e

ST T P

Maternal nutrition is a major determi-
nant of intra-uterine development of the
fetus, birth weight of the infant as well as
the subsequent growth and development of
the child. Earlier studies have shown that
about a third of the infants born in India
are of low'birth weight (<2.5 kg), largely
attributable to maternal undernutrition.
Recent reports indicate that there is no sig-
nificant change in the situation. A multi-
centric study conducted by the ICMR
(1990) revealed that the prevalence of
LLBW ranged from 27-56% in urban slums
and 33-41% in rural population(1). A sig-
nificant proportion of these women were
undernourished. The study identified a
number of risk factors associated with low
birth weight—age of the mother (bclow 19
ycars), maternal weight less than 40 kg,
maternal height less than 145 cm, weight
gain during pregnancy below 5 kg, preg- .
nancy interval less than 24 months and
hemoglobin below 8 g/dl. A study con-
ducted by NIN showed a good corrclation
betweel birth weight of the infant and body
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mass index (BMI = Wt/Ht* x 100) of the
mother(2). The mean birth weight in
women with BMI less than 16, reflecting
severc chronic energy deficiency (CED),
was 2.5 kg and it showed a progressive
increase with increase in BMI status of
mothers.

Recent NNMB surveys (1989-90) show
that the average weight and-height of rural
women are 42 kg and 152 em(3). A com-
parison of these data with those obtained
in mid-seventies shows that therc is not
much difference between the two periods.
A significant proportion of women are still
undernourished as their weights are below
40 kg, heights below 145 cm and BMI
below 18.5.

- There 1s evidence that the adult stature
is influenced to a great extent by the nutri-
tional status during childhood. Longitudi-
nal studies conducted by NIN have shown
that undernourished children continued to
have stunted growth during the subsequent
years(4). The deficit in height, observed at
the age of 5 years persisted even up to 18
years. In addition, many girls in rural India,
get married before they reach 18 years of
age, and early motherhood prevents them
{rom achieving full growth potential. Apart
from the short stature arising from these
factors, many womecn during pregnancy,
subsist on madequate dietaries and suffer
from anemia, all of which contribute to
LBW. Studies in rural women have shown
that the dietary intake ranges between
1600-1900 kcal/day and their weight gain
during pregnancy is around 6 kg, as against
an intake of 2000-2500 kcal and weight gain
of 11 kg in women of high income
group(5). Anemia is widespread, particu-
larly among women of reproductive age.
Earlicr studies have shown that 50-70% of
pregnant women had hemoglobin levels
below 11 g/dl(3). The recent studies indi-
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cate continued prevalence of ancmia. A
survey conducted by the ICMR covering a
large number of women from different
parts of the country revealed that 88% of
the pregnant women are anemic(6). Thus,
there has been no significant improvement
in the maternal nutritional status over the
last few decades.

Lactation Performance and Infant
Growth

A vast majority of women in rural com-
munities still continue to breast feed thetr
infants for 12-18 months. Despite maternal
undernutrition, the lactation performance
is satisfactory and the infants grow well in
the first 4-6 months(5). Breast milk output

is not affected, unless the mothers suffer

from severe undernutrition, and the com-
position of milk with respect to protein, fat
and lactose is also well maintained. How-
gver, the concentration of vitamins, par-
ticularly vitamin A content in milk is lower
m undernourished than in well nourished
mothers. Although studies have failed to
show any itmpact of food supplementation
on lactation preformance, these women
should be given nutrition supplements up
to 6 months of lactation to maintain their
own nutrition and provide adequate vita-
mins to infants through breast milk.

Child Mortality

Since infant mortality rate (IMR) and
under-five mortality rate (USMR) reflect
the health and nutritional status of the
community, mortality trends are useful in-
dicators. Although India continues to be in
the list of countries with very high IMR
and U5SMR, the mortality trends indicate a
significant improvement during the past 3
decades. IMR has declined from 146 in
1960 to 96 in 1990 and USMR from 282 to
145 during the same period(7). Some
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States have done better than others in this
respect. Kerala has the lowest IMR of 28.
However, improvement in child survival
does not necessarily mean better child nu-
trition. Many children continue to be in
poor environment and are deprived of the
right to healthy and normal development.

Major Nutritional Problems

Among the nutritional deficiencies in
children, protein energy malnutrition
(PEM); vitamin A deficiency, anemia and
iodine deficiency disorders (IDD) are the
major problems of public health signifi-
cance.

Protein Energy Malnutrition

PEM is the most widespread disorder
among children. Kwashiorkor and maras-
mus are the two clinical forms of severe
PEM often seeking hospitalization for sec-
ondary complications. Apart from contrib-
uting to high mortality, malnutrition during
childhood can lead to permanent sequale
like stunted growth, poor mental develop-
ment and reduced work capacity.

Community studies have shown that
about 2-3% of preschool children suffer
from clinical forms of malnutrition, while a
great majority have milder grades which
manifest as varying degrees of growth re-
tardation(8). Although the quantum of
malnutrition has not shown a significant
change over the years, there is some im-
provement in the nutrition profile of chil-
dren. According to Gomez classification,
children with weights less than 60% of the
standard are considered to have severe or
Grade-3 malnutrition. The NNMB studies
have shown a significant decline in the
prevalence of Grade-3 malnutrition from
15% during 1975-79 to 8.7% in 1988-90,
with a corresponding increase in the pro-
portion of normal children(3) (>9%0% of
the standard). Similar trends are noticed in
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case of ‘stunting’ (low height for age) and
‘wasting’ (low weight for height) profiles of
children. The prevalence of overt cases of
clinical malnutrition like kwashiorkor and
marasmus are also reduced to less than 1%
suggesting an improvement in child
nutrition. However, there is only a mar-
ginal increase in the caloric intake of chil-
dren. The reduction in severe grades of
malnutrition may perhaps be due to
greater attention paid to such children in
the ongoing child care programmes and
better control of infections, which serve to
aggravate malnutrition and precipitate
clinical signs.

Improvement in child nutrition is not
reflected in the growth performance of
children. Although the growth of children
from affluent populations is close to NCHS
standard, a vast majority in rural communi-
ties shows varying degree of growth retar-
dation, attributable to environmental and
dietary constraints. Such children are
shown to suffer from functional handicaps
in addition to poor physical stature, and
hence should not be mistaken for normal
children. Now that the florid forms of mal-
nutrition are fast disappearing, attention
must be paid to these children with growth
failure. They must be freed from environ-
mental constraints, so that their genetic
potential for growth and development finds

full expression.

Secular trends with better growth per-
formance are observed in children of high
income groups as seen in advanced coun-
tries(9). However, children of poor com-
munities have not shown much improve-
ment. When NNMB data obtained from
1988-90 survey are compared with that of
earlier survey, there is not much difference
in mean heights and weights of children(3).
But there are significnt differences in the
growth performance of children from dif-
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ferent States. In Kerala, which is the most
progressive State with respect to health
and social development, secular trends are
evident with better growth of children.
Efforts must be made to ensure that these
trends continue and children in other
States also attain better nutrition and
growth.

Vitamin A Deficiency

Although vitamin A deficiency affects
many tissucs in the body, the most signifi-
cant lesion 1s cornecal xerophthalmia lead-
ing to permanent blindness. Such severe
lesions, often associated with severe PEM,
are mostly confined to children under 3
years of age, while mild xcrophthalmia like
night blindncss and Bitot spots 1s seen in
older children. Apart from causing eye
lesions, vitamin A dcficiency has other
important functional mmplications. Altered
iron mectabolism can lead to anemia while
impaired immune functions lower resis-
tance to miecctions. Recent studies in chil-
dren have shown that vitamin A deficiency
is associated with increased risk of morbid-
ity and mortality.

ICMR surveys in different parts of the
country have shown that about 4% of the
preschool children have Bitot spots and 1
~in 1000 develop corneal lesions(8). Scvere
cases of corncal xerophthalmia and blind-
ness often seck hospitalization, and follow-
up studies show that about 50% of the
blind die within 6 months(10).

During the past few decades, there has
been a significant change in the profile of
vitamin A deficiency in Indian children.
Hospital records show that the number of
severe cases with corneal lesions are re-
duced considerably. Community studies
also show similar trends. In the blindness
survey conducted during 1971-74, vitamin
A deficicncy contributed to 2% of the total
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blindness(11). While in the recent survey
(1989), it was only 0.049%(12). NNMB sur-
veys show that mild xerophthalmia has also
declined from 2% in 1975-79 to 0.7% in
1988-90. This may partly be due to the im-
pact of vitamin A programme which has
been in operation for the last two decades
and partly due to the general improvement
in the nutritional status, reflected in the
reduction of severe grades of PEM.

Although xerophthalmia is showing a
declining trend, sub-clinical deficiency of
vitamin A is still widespread in poor com-
munities. Clinical studies show that 20-
30% of the apparently normal children
have low levels of serum vitamin A (<20
ug/dl)(13). Since vitamin A deficiency has
other important health implications, efforts
should be continued to further improve
vitamin A status of children.

Nutritional Anemia

Ancmia is another problem of great
public health signiflicance. While no seg-
ment of the population is spared, the haz-
ardous consequences of anemia are felt to
a greater extent in pregnant women and
preschool children. Apart from contribut-
ing to maternal morbidity and mortality,
ancmia in Pregnancy 1s associated with pre- -
mature delivery and low birth weight of in-
fants. While severe anemia is treated as a
medical problem, milder grades, which are
more widespread, are often neglected. -
There 1s now evidence that even moderate
reduction hemoglobin is associated with .
reduced work capacity and lowered resis-
tance to infections. Anemia in early child-
hood 1s associated wiath poor cognitive
development and behavioral changes.

A multicentric study carried out under
the auspices of ICMR showed that as many
as 62.8% of children below 1-3 years and
44% between 3-5 years had anemia(8).
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Studies in pregnant women have shown
that Hb levels below 11 g/dl in 50-70%
during the third trimester(5). Although the
. national anemia prophylaxis programme
* has been in operation for the past two dec-
~ ades, there has been no significant dent in
the problem. Recent surveys of ICMR
(1989) in different parts of India have
shown that more than 80% of pregnant
women are still anemic(6). Other studies
indicate that iron dcficiency anemia is
common even among other segments of
the population(14) and emphasise the need
- to cover the entire population in the inter-
~vention programme designed to control
- anemia.

- lodine Deficiency Disorders (1DD)

Goitre, the most visible manifestation
~of iodine deficiency is largely of cosmetic
significance. The real health problems are
‘because of functional failure of thyroid
gland at diffcrent stages of individual de-
velopment. Todine deficiency in the mother
interferes with the development of the un-
born child. In many cases, such deficiency
produces abortion or stillbirth. The major
effect of fetal 1odine deficicncy is endemic
cretinism, characterized by growth-failure,
mental deficiency and deaf-mutism.

Goitre has been recognized as an en-
demic problem in the Himalayan and sub-

Himalayan regions, since the past half cen- -

tury. Rccent surveys of ICMR indicated
the presence of goitre even in areas outside
_the conventional Himalayan belt(15). The
prevalence of goitre ranged from 24% in
hilly districts to 19% in coastal districts and
12% in-plains. The prevalence of endemic
cretinism is more alarming, with Manipur
having the highest prevalence of 6.1%.
- While the full syndrome of endemic
cretinism is rclatively rare, many children
in endemic areas show varying degrees of

o .
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thyroid deficiency and developmental
defects. A recent study conducted by the
AIIMS has revealed high prevalence of
nconatal chemical hypothyroidism (NCH),
defined by thyroxine levels less than 3 ug/dl
and TSH levels above 50 ug/ml(16). The
prevalence rate of NCH was as high as
15% in some districts of Uttar Pradesh.
Another study on school children in the
same districts of Uttar Pradesh. Another
study on school children in the same dis-
tricts showed dealness and mental subnor-
mality in 20% of children(17). In addition,
a high degreec of apathy was observed in
the general population. The reduced men-
tal function resulting from iodine defi-
ciency is thus a major handicap to social
and economic development of the commu-
nity.

r§

Nutrition Goals for 2000 AD

The global declaration of the World
Summit for Children (1990) gave a high
priority to survivil and development of
children(7). The accompanying plan of
action focussed on meéasures to eradicate
hunger and malnutrition. Specific nutrition
goals and targets to be achicved by 2000
AD are:

(/) Virtual elimination of severe malnu-
trition and a reduction of moderate
malnutrition among the under-five
children by half,

(if) Growth promotion through regular
monitoring.

(iii) A one-third reduction of iron defi-
cichcy ancmia in women.
(iv). Virtual elimination of iodine defi-
_ ciency disorders.

(v) Virtual elimination of vitamin A defi-
ciency.

(iv) Reduction of low birth weight to less
than 10%.
(vii) Empowerment of all women to
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to improve the outreach of services and in-
crease the coverage of younger children.
Appropriate training of Anganwadi/
Health Workers is important, so that they
know what steps should be taken when
growth faltering is noted and precise advice
to be given to mothers for improving the
diets of children with the existing re-
sources. Control of infections and feeding
during illness should also receive adequate
emphasis to prevent malnutrition.

Supplementary feeding is an important
component of most nutrition related pro-
grammes like ICDS, TINP and mid-day
meal programmes. In some programmes,
food supplements are given to all children
in the commumty, while others are tar-
geted to severely malnourished children.
However, this approach has been criticised
as it 1s likely to create dependence rather
than self-rebance. Supplementary feeding
is an effective means to improve the nutri-
tional status of the vulnerable groups, par-
ticularly in the areas of abject poverty. But,
it is only a temporary measure to mitigate
malnutrition and will not have a significant
impact, unless efforts are nrade simultane-
ously to address the basic problems of
po-verty.

Prevention of Vitamin A Peficiency

Since inadequate dictary intake of vita-
min A is the main cause of xerophthalmia,
the most rational approach to prevent this
condition would be to improve the dicts
and tncrease the intake of vitamin A. As a
short term measure however, six monthly
administrations of massive dose of vitamin
A were recommended to reduce nutri-
tional blindness in children. This strategy,
based on extensive studies carried out by
NIN, was envisaged as an interim measure
tll such time that dietary improvement is
. achieved(19). The Vitamin A Supplemen-
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tation Programme has been in operation
all over India for the last two decades,
however, the coverage 1s far from satisfa-
tory. The reasons for poor coverage in-
clude inadequate supplies of vitamin A, ir-
regular distribution of the dose and poor
coordination between the various health
functionaries. Recently, the programme
was reviewed by the Health Ministry and
the strategy is revised to improve the out-
reach of the target population, by linking
with other programmes like ICDS and
EPI. Vitamin A supplementation is now
confined to children between 1-3 years, in- -
stead of 1-5 years. An additional dose is
being given to children between 9-12
months along with measles vaccine. Inter-
national organizations bave suggested in-
troduction of vitamin A supplementation in
early infancy along with DPT immuniza-
tion. It is unwise to adopt this policy as the
need for early supplementation or safety of
this approach has not been established.
This will unnecessarily increase the cost
and add to the burden of the existing
health carg system. -

Based on recent studies reported from
Indonesta and Nepal, large dose vitamin A
supplementation has been recommended
as a measure to improve child survival(2).
Although improvement in vitamin A status
will certainly have a beneficial effect on
child health, the claims made by these
studies that child mortality can be reduced
by 30-40% by vilamin A supplementation
alone is highly exaggerated. The studies
carricd out by NIN in Andhra Pradesh,
India(21) and by the Harvard Group in.
Sudan(22) failed to show any diffcrence in
mortality rates of children who reccived
vitamin A and those who did not. There
are several other factors like severe PEM,
high infection rate and poor access-
to health care, which contribute to child
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mortality. Vitamin A supplementation 1s
only one of the several measures needed to
improve child health.

Although vitamin A supplementation is
a simple and effective short term approach
to control vitamin A deficiency, the ulti-
mate solution to the problem lkcs in the
improvement of the diet. There i1s an ur-
gent need to develop long term strategies
{o increase production and consumption of
vitamin A rich foods through horticulture
and education interventions. Green leafy
vegetables like amaranth and palak, and
fruits like papaya and mango are rich
sources of B-carotene. Recent studics of
NIN have shown that besides the conven-
tional green leafy vegetables grown in
kitchen gardens, leaves of a wide variety of
plants which grow wild in the countryside
are good source of B-carotene(23). Usage
of other unconventional and incxpensive
sources of B-carotene like red palm oil(23)
and spirulina(24), a blue green algae, in the
diets of children has also been demon-
strated. Vitamin A status of the population
can be improved by encouraging the pro-
duction and consumption of such foods.
The main advantage of this food-based
strategy is that it will not only increase
vitamin A intake, but also provides other
micronutrients, contributing to betier
nutrition. '

Control of Anemia

Since poor bioavailability of iron from
cereal-based dicts is thc main cause of
1DA, the only solution to the problem is
supplementation of iron. In addition, folate
deficiency also contributes to ancmia in
pregnancy. Although the national pro-
gramme of folifer tablet distribution
among pregnant women has been in opera-
tion for the last two decades, there 1s no
significant impact on the problem(6). The
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cvaluation study has rcvealed that the poor
impact is due to inadequate supplics of
tablets, irregular distribution and poor
compliance by the bencficiaries. A revised
strategy of the Hcalth Ministry envisages
linking of folifer distribution with TT
immunization for better implementation of
the programme. Efforts are needed to
streamline the logistics of supplies and dis-
tribution of tablets and improve the com-
pliance among the beneficiaries through
a comprehensive strategy of information,
communication and education on anema.

Since a high proportion of adolescent
girls are anemic even before they become
pregnant, it has been suggested that folifer
tablets should be given to all newly married
girls of low income group and their intake
should be promoted through an intensive
education programme. Feasibility of this
approach needs to be evaluated.

Since ancmia is widespread even in
other segments of the population, fortifica-
tion of common salt with iron, for which
technology is available, has been suggested
as an alternate strategy to improve iron
status of the population(14). Iron fortificd
salt 1s currently being produccd on a com-
mercial scale by a few private manufactur-
ers and recently the Tamil Nadu Salt Cor-
poration has started large scale production
of the fortified salt. If the fortification pro-
gramme is introduced on a country-wide
scale to improve iron balance in the total
population, the anemia control programme
among pregnant women through distnibu-
tion of folifer tablets will have better suc-
cess. Iron fortification of salt is suggested
as an adjunct and not as an alternative to
the current anemia prophylaxis pro-
gramme.

Control of IDD

Todized salt has been shown to be the
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most effective approach to control goitre
and other forms of IDD. Althouth goitre
control programme has been in operation
in India for the last three decades, it has
gained momentum only recently. The Na-
tional Policy of universal iodisation of salt
is being implemented in a phased manner,
and the Government has liberalised the
production of iodised salt by including pri-
vate sector, in addition to public sector,
hoping to meet the requirements of the en-
tire population by the end of 1992. How-
ever, several problems are encountered in
the implementation of this strategy, mainly
due to lack of coordination between the
various sectors involved in the programme.
This must be set right, if we have to achicve
the goal of virtual elimination of IDD by
the end of this century.

Todised oil injection is the other ap-
proach suggested for tackling goitre and
cretinism in hyperendemic areas. Although
the injection programme has been success-
fully implemented in some countries, de-
sirability of such an approach in the Indian
context has been questioned. Studies car-
- ried out by AIIMS showed that injection of
iodised oil to pregnant women in the last
trimester of pregnancy did not help to re-
duce the incidence of neonatal chemical
hypothroidism(16). On the other hand, it
has been argucd that the high levels of io-
dine following the injection could result in
a feed-back suppression of thyroid func-
tion. Apart from this, the high cost and in-
creased risk of AIDS and hepatitis associ-
ated with injection makes this approach
undesirable. Oral administration of iodised
oil has been suggested, but this may be
even moré costlier, since the amout of oil
required is twice that given by intramuscu-
lar route. Iodisation of salt 1s the most ap-
propriate strategy for the control of 1DD.
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What is needed is an effective implementa-
tion of the programme.

Double Fortification of Salt ekl

Since iron deficiency anemia and iodine
deficiency disorders often coexist, the most
cost effective approach to conirol these
public health problems would be simulta-
neous fortification of salt with iron and io-
dine. A technology for double fortification
of salt has been successfully developed
by NIN(25). Large scale field trials have
confirmed the community acceptance of
the fortified salt. Implementation of this
programme on a national scale will help n
reducing the twin problems of iron and
iodine deficiencies in the population.

Conclusion R IAT L

Relatively inexpensive, time tested and
well proven technologies are available to
tackle the existing nutritional problems.
What is needed is effective implementation
of these measures. It is possible to achieve
the nutrition goals sct for the year 2000, by
revisieg the current strategies and shifting
the focus from severe to milder forms of
malnutrition, with more emphasis on long
term sustainable actions.

Only specific interventions to overcome
the pressing problems of nutrition are dis-
cussed here. But the efforts to improve
child nutrition and development are not
confined to pediatrics or, for that matter,
health sector alonc. Improvement in edu-
cation and social status of women, better
health care facilitics, environmental sanita-
tion and overall community development
are important for the upliftment of the
nutritional status of children.
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THIRD SUMMER COURSE IN BIOSTATISTICS-1993

The Department of Biostatistics, CMC, Vellore, jointly with the Epidemiology and
Health Management Network of India (EPIDMAN), will be organizing 5 intensive,
application-oriented 3-week courses from June 14 to July 2 1998: (a) Introduction to
Biostatistics and Hospital Statistics: to develop skills in proper collection, use and
interpretation of vital, health and hospital statistics; (b) Epidemiological Methods and
Analysis: to describe disease frequencies, design and analysis of cohort, cross-
sectional, and case-control studies as well as clinical trials; (¢) PC-based Statistical
Software in Health Care: both advanced level and introductory; (d) Applied Multi-
‘variate Techniques, to better use of statistical procedures, in different multivariate
contexts; (e) Demographic analysis and their biostatistical application, dealing with
formal and practical demography. All courses include laboratory and computer time.
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For further details and application form contact:

The Secretary,

Department of Biostatistics,
Christian Medical College,
Vellore 632 002, India.
Telephone: (416) 22605-205
FAX: (416) 25035
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