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Prevalence of malnutrition in Indian
preschool-age children: a survey of wasting
and stunting in rural Tamil Nadu, 1983

M. C. STEINHOFF,' A. S. HILDER, V. L. SRILATHA,2 & D. MUKARJI2

A cross-sectional survey of the nutritional status of 1223 preschool-age children was
carried out in a development area in the southern Indian state of Tamil Nadu. Altogether,
45% ofthe children were underweight (low weight-for-age), 51% were stunted (low height-
for-age), and 21% were wasted (low weight-for-height). The rates of severe malnutrition
using any of these criteria were low, and only 9.6% of the children were both wasted and
stunted. The nature of the malnutrition strongly depended on age group. Rates ofstunting
increased with age, reaching 63% in thefifth year of life, whereas rates of wasting peaked
at 36% in the second year of life and declined to 14% in the fifth year. Surveys that are
designed to produce information on stunting and wasting are important in the planning
and evaluation of nutrition intervention programmes.

The prevalence of malnutrition using weight-for-
age criteria among preschool-age children in India
is approximately 45% (1). However, use of weight-
for-age criteria alone cannot distinguish acute from
chronic malnutrition (2). Many well-designed surveys
have produced mean heights, weights, and other
anthropometric measurements, in addition to the
prevalence of clinical signs of malnutrition among
Indian children (1, 3), but little information is avail-
able on the type and nature of the malnutrition. We
were able to find only one report (4) on the distri-
bution of acute and chronic malnutrition in Indian
preschool-age children. The survey described here of
the prevalence and type of malnutrition in preschool-
age children in a development area in the southern
state of Tamil Nadu was undertaken as part of an
evaluation of a health and development programme.

Kilvazhithunayan Kuppam block (K.V. Kuppam),
one of 36 development blocks in the North Arcot
district of Tamil Nadu, lies 160 km west of Madras
on the border of Andhra Pradesh state, has a
population of approximately 100 000, and is admini-
stratively divided into 39 village councils (pan-
chayats). The block has no urban areas or heavy
industries and most of its residents are employed in
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agriculture. In 1978 a survey indicated that it was one
of the least developed blocks in Tamil Nadu (Table 1)
(5-8).

In 1978 the Rural Unit for Health and Social
Affairs (RUHSA), a project organized by the Chris-

Table 1. Selected demographic data for K.V. Kuppam
block, rural India, and Tamil Nadu as a whole'

Rural Tamil K.V.
India Nadu Kuppam

Below poverty line (%)b 48 56 75

Literacy rate (%)' 36 46 33

Infant mortality rated 125 120 116'

Underweight preschool-age
children (%) 45 41.8 44.6

Population' per km2 216 372 550

Birth rated 33.2 30.7 35.9'

Death rated 14.1 15.2 15.0'

'All data are for 1978, unless otherwise stated (data from
references 1, 5-8).

b Annual per capita income of less than rupees 780 (about
US$70).

' Data for 1981.
d Per 1000.
' Data for 1974.
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tian Medical College, initiated a health and economic
development programme in K.V. Kuppam involving
18 outreach units. The RUHSA project was evaluated
in 1983, when a nutritional status survey was carried
out. An average infant mortality rate of 65 per 1000
was found for the period 1978-82 (5); in contrast, in
1981 the rate reported for rural Tamil Nadu as a
whole was 114 per 1000 (6).

In 1982 a programme was implemented by the state
government to supply a daily 400-kcal midday meal
to all children aged 2-4 years in Tamil Nadu, and this
had been operating for about 10 months in K.V.
Kuppam when the survey reported here was carried
out. A severe drought in K.V. Kuppam occurred in
1982 (recorded rainfall was 50%0 of the average
annual value),' and drought conditions prevailed
when the survey was performed in 1983.

MATERIALS AND METHODS

Sampling
A multi-stage sampling technique was used to

select families in K.V. Kuppam for inclusion in the
survey. Initially one panchayat was selected from
each of the 18 outreach service units of the RUHSA
project; families were then chosen from census lists
using a random start, fixed interval, systematic
sampling procedure. There was unbiased replacement
of families on the list who could not be found. Com-
parison of various demographic and socioeconomic
variables indicated that there were no significant
differences between the 18 selected and 21 non-
selected panchayats. Similarly, there were no signifi-
cant differences in the type of housing and size of the
selected and non-selected families.

Survey procedure
Early in 1983, 3777 families (corresponding to

19 086 persons) were interviewed by a field team. A
list of all children under 5 years of age was compiled,
and a second field team visited each village in May
1983, identified the children, and for each child
recorded the weight, height or length, arm circum-
ference, age, and other data. The field team consisted
of two workers, who were experienced in anthropo-
metric techniques, and two supervisors, who recorded
all data. Weights were measured to the nearest 0.1 kg
on a Salter clinical scale. The recumbent length of
children < 2 years of age was measured to the nearest
centimetre using a portable scale locally manufac-
tured to the Appropriate Health Resources and Tech-

' Data from the Government of India Meteorological Service,
Regional Meteorological Centre, Madras.

nologies Action Group (AHRTAG) design (9). The
standing height of older children was measured to the
nearest centimetre. Arm circumference was measured
to the nearest 0.5 cm using cloth insertion tapes (10)
that were frequently checked against glass fibre
standard tapes.

Analysis of data

The family survey identified 1836 preschool-age
children who were eligible for anthropometry. The
field team visited each village once and identified and
measured 1447 of these children. There were no
statistically significant differences between the age
and sex distributions, birth order, and socioeconomic
status of those children who were measured and the
others.
Of the children who were measured, 180 were

excluded from further analysis because either reliable
information about their ages was not available or
they were over 60 months of age at the time of
measurement; a further two children were excluded
because their sex had not been recorded. Of the
remaining 1265 children, 914 had documentary evi-
dence of their date of birth, and 351 were accom-
panied by their mothers who were able to state the age
of their child. Analysis of these two groups revealed
that there were no statistically significant differences
in the distribution of anthropometric indices, and
both groups were therefore combined.

Standard anthropometric indices were calculated
using the National Center for Health Statistics
(NCHS) reference population data and computer
subroutines supplied through WHO (11). The
analysis identified 42 (3.3%) children with obvious
errors of measurement of height, weight, or arm
circumference and these were excluded, while the
remaining 1223 children formed the basis of the
study.

Definitions
Underweight is used here to indicate children

whose weight was <7507o of the median weight-for-
age value. This is equivalent on the Gomez
classification to 2nd and 3rd degrees of malnutrition
(12). A child who is very short or very thin, or both
short and thin can be classified as underweight, since
this index does not distinguish thinness from
shortness.

Stunted refers to children whose height was <2
standard deviations below the mean height-for-age
value. This is an index of shortness and it has been
proposed that it is an indicator of chronic mal-
nutrition (2).
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Table 2. Age and sex distributions of surveyed pre-
school-age children, K.V. Kuppam, Tamil Nadu, 1983

No. of children
Age
(months) Female Male Total

2-5 28 25 53 (4.3)°

6-11 82 69 151 (12.3)

12-23 121 131 252 (20.6)

24-35 152 127 279 (22.8)

36-47 128 117 245 (20.0)

48-60 126 117 243 (19.9)

Total 637 (52.1) 586 (47.9) 1223 (100)

a Figures in parentheses are percentages.

Table 3. Prevalence of malnutrition by age group in pre-
school-age children, K.V. Kuppam, Tamil Nadu, 1983

Under- Stunted Wasted Stunted
Age weight only only and wasted
(months) (%) (%)

2-5 11.4 13.2 5.7 0

6-11 38.2 23.2 23.2 2.0

12-23 48.2 28.2 21.4 15.1

24-35 43.3 44.4 10.0 12.5

36-47 45.8 57.1 2.4 6.5

48-60 51.9 53.1 4.1 10.7

0-60 44.6 41.4 11.1 9.6

Wasted refers to children whose weight is < 2 stan-
dard deviations below the mean weight-for-height
value. This is an index of thinness and is claimed to be
an indicator of acute malnutrition (2).

RESULTS

The age and sex distributions of the children are
shown in Table 2. The number of infants in the 2-5-
month cohort is lower than expected and probably
arises because of the local custom of mothers
returning to their maternal home to give birth. Table
3 shows the age distribution of children into the
categories of wasted only, stunted only, wasted plus
stunted, and underweight. In general, the children

exhibited considerably more stunting than wasting
and 45%o of them were underweight. The children are
classified into the Gomez weight-for-age groups (12)
in Table 4. "Severe malnutrition" (< 60% of median
weight-for-age), or marasmus using the Wellcome
criteria (13), was observed in 5.4%o of children.
To facilitate comparison between the results de-

scribed here and those from other surveys (14, 15),
the distribution of children classified by the per-
centage of median weight-for-height is shown in
Table 5, while Table 6 shows the distribution of
children by the percentage of median height-for-age.

Fig. 1 shows the distribution of weight-for-height
Z-scores (standard deviations) with the distribution
of the NCHS data shown for comparison. Similarly,

Table 4. Percentage distribution of children by Gomez
categories (weight-for-age) and age group, K.V. Kup-
pam, Tamil Nadu, 1983

Gomez categorya
Age
(months) > 90% 90-75% 74-60% <60%

2-5 39.6 49.1 11.3 0

6-11 21.2 40.4 35.8 2.6

12-23 9.5 42.5 43.3 4.8

24-35 7.9 48.0 36.6 7.5

36-47 9.0 45.7 40.4 4.9

48-60 4.5 44.0 44.4 7.0

0-60 10.8 44.7 39.1 5.4

a Categories represent percentages of median weight-for-age.

Table 5. Distribution of children by percentage of median
weight-for-height, K.V. Kuppam, Tamil Nadu, 1983

Median weight-for-height
Age
(months) >110% 110-90% 89-80% <80%

2-5 13.2° 62.3 18.9 5.7

6-11 7.9 32.5 41.7 17.9

12-23 1.6 31.3 38.5 28.6

24-35 1.8 40.5 40.9 16.8

36-47 2.0 53.1 38.4 6.5

48-60 1.2 41.6 50.2 7.0

0-60 2.9 41.3 40.9 14.9

a Figures represent percentages.
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Table 6. Distribution of children by percentage of
median height-for-age, K.V. Kuppam, Tamil Nadu, 1983

Median height-for-age
Age
(months) > 90% 90-85% < 85%

2-5 90.6' 9.4 0

6-11 88.7 7.9 3.3

12-23 77.0 19.0 4.0

24-35 60.9 30.1 9.0

36-47 51.8 34.3 13.9

48-60 56.8 28.8 14.4

0-60 66.3 24.8 8.9

a Figures represent percentages.

Fig. 2 shows the distribution of height-for-age Z-
scores. In both cases the distributions are displaced to
lower values relative to the NCHS reference data,
with the height-for-age Z-scores being displaced to a
greater degree. This reflects the trend of greater stunt-
ing than wasting, as is evident from Table 3.

Table 7. Nutritional status of preschool-age children in
K.V. Kuppam, Tamil Nadu, 1983, as indicated by the
percentage distribution of Z-scores for height-for-age
and weight-for-height data

Height-for-age

Weight-for-height > -2 SD" -2 to -3 SD <-3 SD Total

>-2 SD 38.0 23.8 17.6 79.4

-2 to -3 SD 8.2 4.6 2.7 15.5

<-3 SD 2.9 1.2 1.1 5.2

Total 49.1 29.6 21.3 100.0

' SD = standard deviation.

Table 7 shows a cross-tabulation of weight-for-
height and height-for-age data for wasted and stunted
children. Although the data for many children are
< 2 standard deviations below the median values,
only a few are < 3 standard deviations in either
category. Only 1.1%To of the preschool-age children
surveyed were both severely wasted and severely
stunted.
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Fig. 1. Distribution of weight-for-height Z-scores (stan-
dard deviation) for preschool-age children in rural Tamil
Nadu, 1983. Vertical bars represent the percentage of
children in each category. The broken line shows the
Z-scores for the NHCS reference population.

Standard deviation

Fig. 2. Distribution of height-for-age Z-scores (standard
deviation) for preschool-age children in rural Tamil Nadu,
1983. Vertical bars represent the percentage of children
in each category. The broken line shows the Z-scores for
the NHCS reference population.
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Fig. 3. Distribution of the proportion of underweight
(<75% of median weight-for-age) preschool-age
children in the survey population as a function of age.

DISCUSSION

Nearly 50% of the 12-60-month-old children were
underweight, and this rate is similar to that found in
other parts of India (1). The commonly used weight-
for-age criterion does not distinguish wasting from
stunting and therefore masks important information
about the type of malnutrition. Although nearly half
the children were underweight, only 20% of these
children were acutely malnourished or wasted, and
this is similar to the level in other Asian populations
(16).
The results of the survey also show that the nature

of malnutrition in the children varies with age (Fig. 3
and 4). At 12-23 months of age both stunting (ob-
served in 43% of children) and wasting (36%7o) were

common; in contrast, at 48-60 months, 60% were
stunted but only 1401o, wasted. By the 5th year of age
most of the children classified as underweight were
stunted but only a few were wasted. Children are
usually weaned during their second year of life and at
this age exhibit the highest incidence of many infec-
tions, together with the greatest prevalence of wasting
and of wasting plus stunting. These age-related data
have important implications for the timing of inter-
vention programmes and for the results they can

produce.

STUNTED

WASTED

+ WASTED

6 12 24 36 48 60

Age (months)

Fig. 4. Distribution of the proportion of stunted, wasted,
and both stunted and wasted preschool-age children
in the survey population as a function of age.

From 1975 to 1979 the Indian National Nutritional
Monitoring Bureau surveyed a state-wide sample of
children in the whole of Tamil Nadu (1), and the dis-
tribution of weight-for-age, expressed as Gomez
categories, is compared with the results of the 1983
K.V. Kuppam survey in Table 8. The two distri-
butions of weight-for-age categories are different,
but the results of the two surveys indicate that the
proportion of underweight children was not signifi-
cantly different. No conclusions can be drawn about

Table 8. Distribution of preschool-age children in the
whole of Tamil Nadu (1975-79) and K.V. Kuppam
(1983) by Gomez categories (median weight-for-age
data)

Gomez categories
(median weight-for-age)

No. of
Place children >90% 90-75% 74-60% <60%

Tamil Nadu 1545 14.6 43.6 35.3 6.5

K.V. Kuppam 1223 10.8 44.7 39.1 5.4

x2-test on percentages of children <75% of median weight-
for-age: 2.08; P>0.10.
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Table 9. Nutritional status of preschool-age children,
Tamil Nadu (1976) and K.V. Kuppam (1983)°

% Underweightb % Stuntedc % Wastedd
Age
(years) 1976 1983 1976 1983 1976 1983

1-2 54.5 48.1 37.6 23.0 22.3 28.6

2-3 55.1 44.1 49.1 39.1 17.2 16.8

3-4 50.0 45.3 45.9 48.2 10.6 6.5

4-5 62.8 51.4 57.7 43.2 11.7 7.0

1-5 55.1 47.1 47.6 38.3 15.1 14.9

x2-test 16.7 22.9 0.02

Pvalue <0.001 <0.001 >0.5

a No. of children in 1976= 1787; in 1983= 1019.
b <75% weight-for-age.
< 90% height-for-age.

d <80% weight-for-height.

the similarity of rates of wasting and stunting, since
these data are not available for the 1975-79 surveys of
the whole state.
The high rates of wasting among children aged

12-23 months may have arisen because of the drought
conditions during the survey period. Data on wasting
among children in Tamil Nadu are available for 1976

(4), although 1975 and 1976 were not drought years.
The rates of wasting found in the 1976 survey are
shown together with those from K.V. Kuppam in
1983 in Table 9. The percentages of children who
were wasted are not significantly different, which
indicates that either the drought may not be an im-
portant factor or the midday meal feeding pro-
gramme and other measures undertaken by the state
government and private agencies cushioned the
nutritional effect of the drought. There are signifi-
cant differences in the percentages of children who
are underweight and stunted, and this may indicate
variations in age ascertainment in the two surveys.
The possibility that genetic factors may have con-

tributed to the high rate of stunting in this population
cannot be ruled out. However, studies in northern
India (17, 18) and neighbouring countries (14, 15)
indicate that preschool-age children from elite sub-
groups are anthropometrically similar to the NCHS
reference population and are both heavier and taller
than less advantaged children. We are not aware of
similar studies of southern Indian children.
Data on the nature of malnutrition in different age

groups will be useful for planning cost-effective inter-
vention and for evaluation of current programmes.
Similar surveys of wasting and stunting of preschool-
age children in other regions of India would be
valuable, and comparison of wasting and stunting
rates in children of various socioeconomic strata
within a single ethnic group would allow assessment
of the importance of genetic factors on these rates.
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RtSUMPt

PREVALENCE DE LA MALNUTRITION CHEZ DES ENFANTS INDIENS D'AGE PRPSCOLAIRE:
ENQU-TE SUR LA MAIGREUR ET LA CHtTIVITt DANS LE TAMIL NADU RURAL, 1983

Une enquete transversale portant sur l'etat nutritionnel a
&6 faite sur 1223 enfants d'age prescolaire dans une region
en developpement de l'Etat de Tamil Nadu dans l'Inde du
Sud. Quarante-cinq pour cent des enfants presentaient un
deficit ponderal (faible poids pour l'age), 51% etaient
chetifs (faible taille pour l'age) et 21% etaient maigres
(faible poids pour la taille). Selon ces indicateurs, les taux de
malnutrition sev&e etaient faibles, seuls 9,6% des enfants
6tant a la fois maigres et chetifs. La nature de la

malnutrition variait fortement selon le groupe d'age. Les
taux de chetivite augmentaient avec l'age, atteignant 63%
dans la cinquieme ann&e, tandis que les taux de maigreur
culminaient a 36% dans la deuxieme ann6e, pour descendre
a 14% dans la cinquieme annee. Les enquetes destinees a
fournir des donnees sur la maigreur et la chetivite jouent un
r6le important dans la planification et l'evaluation des
programmes d'intervention nutritionnelle.
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