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ABSTRACT An ethnic based cross-sectional study was undertaken to determine the rate of stunting, underweight and
wasting using new anthropometric indices (stunting index, underweight index and wasting index) with respect to the
overall undernutrition among the Santal childr&riotal of 251 (16 boys and 135 girls) aged 2-6 years were measured.
Three commonly undernutrition indicators among children, that is, stunting (low heieggé®runderweight (low weight-

for-age) and wasting (low weight-féreight) and new composite index, namely Composite Indekxnttiropometric

failure (CIAF ) were used to evaluate the nutritional status. Present data was also compared with the other studies using
CIAF. Among the studied Santal children, 26.3 % (stunted), 38.2 % (underweight), 12.7 % (wasted) and 43.4 % were
CIAF. The underweight index showed a higher rate (0.881) followed by stunting index (0.606) then wasting index (0.294)
out of the overall undernutrition. Other studies also validate that there were more underweight children than stunted and
wasted. Supportive health and nutrition promotional programs can be formulated based on the findings of the new
anthropometric indices with the ultimate objective to enhance the childhood undernutrition (particularly underweight) in
all population of India.

INTRODUCTION of life and also the economic productivity of peo-
ple (Scrimshaw 1996According to recent Na-
Health is a prerequisite for human develop-tional Family Health Survey (NFHS-3 2005-2006)
ment and is an essential component for the welland UNICEF Reports (2000), 46% of preschool
being of the mankindThe health problems of children and 30% of adults in India serffrom
any community are influenced by interplay of moderate and severe grades of protein-calorie
various factors including biological, social, eco- malnutrition as judged by anthropometric indi-
nomic and political one§.he common beliefs, cators. Global comparative data indicate that
customs, practices related to health and dise-asgontrary to common perception, prevalence of
in turn influence the health seeking behaviourundernutrition is highest in Souwisian children
of the community (Gopalan 2008). Infants and (SCN 2004)The three most commonly used in-
young children grow rapidly and require nutri- ternationally recommended anthropometric in-
ents not only for maintenance of healthy and ac-dicators are stunting (low height-fage), under
tive life but also for growthThey require rela- weight (low weight-forage) and wasting (low
tively more nutrients (2-3 times) per kilogram weight-forheight) (WHO 1995). tainting (ST)
body weight than adulté\ge, gender and body reflects a failure to reach linear growth poten-
weight lagely determine the nutrient requirement tial due to sub-optimal health and/or nutritional
of an individual. Body weights and heights of conditions, underweight (UW) reveals low body
children reflect their state of health, nutrition and mass relative to chronological age, which is in-
growth rate (ICMR 2009)Veights and heights fluenced by both, a child’height and weight.
of adults represent what can be attained by ai$T is an indicator of chronic undernutrition, the
individual with normal growth (ICMR 2009). result of prolonged food deprivation and/or dis-
Chronic undernutrition in childhood is linked to ease or illness. UW thus cannot distinguish be-
slower cognitive development and serious healthtween a child that is small in weight relative to
impairments later in life that reduce the quality his/her height and a child that is low in height
relative to his/her age, but who may be normal
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However because they overlap, none is able toban areas. Out of this total population, 19.22 %
provide a comprehensive estimate of the numbelongs to Schedulettibes. Purulia district is
ber of undernourished children in a population;having the second highest percentage of tribal
some children who are Siill also haveWS  population (18.3%) ifWest Bengal. Santals be-
and/or be UWsome children who are UWill long to the Proto-Australoid group with dark skin
also haveN'sS and/or be STand some children colour, sunken nose and lower forehead. Santals
who haveN'S will also be Sand/or UMNandy  comprise 62.66 % of the total tribal population
et al. 2005). of Purulia, West BengalAnthropometry is an
The objective of the present study is to evalu-essential component of child health supervision
ate the nutritional status of the Santal childrenand the epidemiological assessment of the nutri-
aged 2-6 years of Purulia using new anthropo+ional status of a defined population of children.
metric indices (stunting index, underweight in- Therefore, use of anthropometrical charts in pub-
dex and wasting index) and to compare the findic health clinics, supplemental feeding programs,
ings with the other studies on the nutritional sta-community health and nutrition surveys and in

tus (assessed by z-score) of children. physiciansbffices can assist in identification of
individuals with growth or nutritional abnor
MATERIAL AND METHOD malities. Internationally accepted growth refer

ence of the National Center for Healtfai&stics

The present study was a community based(NCHS) (Hamill et al. 1979) was used as refer
cross-sectional study conducted in twelve dif-ence data for the assessment of physical growth.
ferent villages (namely BidhakatAmdiha, The reference population consisted of the chil-
Kendberia, DubrajpuiGundlubhita, Duhugura, dren from various segments of the Uniteat&s
Banglakuli, Tusuliam, Muktipuy Eriyakusum, population measured in the 1960s and 19170s.
Moroldih and Moroldih-2) of Santuri block, Rur criterion of failure was a z-score below-2. Z-
ulia District, that are situated about 250 km fromscores were calculated following the standard
Kolkata, the capital diVest Bengal, IndiaThis  formula:
study was carried out from November 2009 toz-score = X-Median of NCHSt8ndard deviation of NCHS
February 2010A total of 251 (16 boys and 135 Where X is an individual value, three Z scores
girls) of age 2-6 years Santal tribal preschoolwere calculated: HAZ = Height-faage Z-score;
children were measured. Data were collectedNVAZ =Weight-forage Z-scorefVHZ =Weight-
after obtaining necessary approval from the parfor height Z-score
ents, villages and block authorities, and parents Based oWHO (1995), undernutrition was
informed of the aims of the study prior to com- defined as follows:
mencement of measuremeifhe institutional Sunting: HAZ < - 2SD (standard deviation);
ethical committee gave approval to the data sche- Underweight: WAZ < - 2SD;
dule. Information on age, gendeveight and Wasting: WHZ < - 2SD.
height was collected on a pre-tested question- For assessing the CIAF (Nandy et al. 2005)
naire by house-to-house visit, following inter model of seven groups of children (A to G) was
view and examination. Height and weight mea-used.These groups include with height and ap-
surements were taken for each subject by the firgbropriate for their age (that is, above —2 z-scores)
author (S.D.) following standard techniques and who are not in “anthropometric failure”, and
(Lohman et al. 1988)lechnical errors of mea- those children whose height and weight for their
surement found to be within reference valuesage are below the norm (that is, below-2 z-
(Ulijaszek and Kerr 1999) and thus not incorpo-scores) and thus experiencing one or more forms
rated in statistical analyseShree commonly of “anthropometric failure"The CIAF excludes
used undernutrition indicators, that is, stuntingthose children not in anthropometric failure
(low height-forage), underweight (low weight- (groupA) and includes all who are stunted or
for-age) and wasting (low weight-féreight)  underweight or wasted and their combinations
were used to evaluate the nutritional status ofgroups B-G) (se&ble 1) All statistical analy-
the subjects and CIAF for the total childrét-  ses were undertaken using thatStical Pack-
cording to the 2001 census, the district has age for Social Science and Emency Nutrition
population of 25, 36,516, out of which 89.93 % Assessment program. In this papse use the
are residing in rural areas and 10.07% are-in urthree new indices of childhood undernutrition.
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The formulas of the three indices are (Bose andies of Sl, Ul antlvVl were 0.606, 0.881 and 0.294,
Mandal 2010): respectivelyThe corresponding values among
Sunting Index (9) = Sunting / CIAF boys were 0.655, 0.836 and 0.38&ong girls

Underweight Index (Ul) = Underweight / CIAF  they were 0.556, 0.926 and 0.278, respectively

Wasting Index (W) = Wasting / CIAF

These indices do not have any unit. DISCUSSION

Table 1: Classification of childen with anthropometric Figu_r(_e 1 shows the _com_parative r_ate of un-

failure (CIAF)* dernutrition among the five digrent studies done

P—— . . i by other scholars and the present studyhave

S;ronlép Description Wasting Sunting xg‘if,{t calculated SI, Ul an@/I from the previous stud-

A No fallure No No No ies done by the scholars fromfdifent parts of

B Wasting only Yes No No India, have reported higher rate of SI 0.756 (Nan-

C Wasting and Yes No Yes dy et al. 2005), 0.723 (Seetharaman et al. 2007),
underweight 0.799 (Biswas et al. 2009) and lower rate of S

b ‘a’l‘r’]fif‘l:rr‘]%'efw:it'ﬂ? Yes  Yes  Yes 0.364 (Mandal and Bose 2009), 0.591 (Das and

E  Swunting and 9 No Yes Yes Bose 2009) than the present study (0.606). Re-
underweight ported rate of Ul was lower among the other stud-

F Stunting only No Yes No ies 0.788 (Nandy et al. 2005), 0.681 (Seetharam-

Y (L)Jr;‘lgerwe'ght No No Yes an et al. 2007), 0.866 (Mandal and Bose 2009),

* Classification following Nandy et al. 2005

RESULTS

Table 2 presents the prevalence of BW,

0.799 (Biswas et al. 2009), 0.774 (Das and Bose
2009) than the present study (0.881). Similarly
the rate ofVI was higher among the studies were
(0.684 (Mandal and Bose 2009), 0.400 (Das and
Bose 2009); lower among the (0.266 (Nandy et
al. 2005), 0.175 (Biswas et al. 2009) and equal

WS and CIAF among the Santal preschool chil-with the 0.294 (Seetharaman et al. 2007) present
dren. Results revealed that 26.3 %, 38.2 % andtudy (0.294).

12.7 % were st@éring from ST UW andWS.

Usually ST, UW andWS have been used as

The CIAF showed a higher prevalence of under anthropometric indicators of undernutrition
nutrition with 43.4 % of the Santal children suf- among children (Bhattacharya 2000; Lee and

fering from anthropometric failure (CIAF), in Nieman 2003; Bose et al. 2007). Howe\er

comparison to other three indicators ()W  studies evaluating childhood nutritional status,
andws). the CIAF has also been utilised and validated by

Table 3 presents the sex-specific as well asnvestigations from Kenya (Bger et al. 2006),
sex-combined values of the three new indicesSouthAsia and Sub-Saharafrica (Harttgen and
S, Ul andWI. These sex-combined overall val- Misselhorn 2006), China (Dang axen 2007),

Table 2: Prevalence (%) of undernutrition among the Santal childen aged 2-6 years

Category Age (Years)

2 (n= 36) 3(n=59) 4 (n= 38) 5(n=45) 6(n=73) Total (n= 251)
Stunted 22.2 33.9 28.9 24.4 21.9 26.3
Underweight 33.3 49.2 34.2 40.0 32.9 38.2
Wasted 8.3 20.3 7.9 20.0 6.8 12.7
CIAF 38.9 57.6 39.5 44.4 35.6 43.4

Table 3:Values of SI, Ul andWI among the Santal children

Index Boys (CIAF = 55) Girls (CIAF = 54) Overall sex combined
(CIAF = 109)

S| = Sunting / CIAF 36/55= 0.66 30/54 = 0.57 66/109 = 0.61

Ul = Underweight / CIAF 46/55 = 0.84 50/54 = 0.93 96/109 = 0.88

WI = Wasting / CIAF 17/55 = 0.31 15/54 = 0.28 32/109 = 0.29

Boys: n = 16; Girls: n =135
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Fig. 1. Comparison of Sl, Ul, andwI of dif ferent studies

India (Seetharaman et al. 2007), Botswana (Mahestimation.The present study is limited by its
goub et al. 2009), Cameroon (Emina 2088)  small sample size, being from one are&\ebt
West Bengal (Mandal and Bose 200@)view  Bengal, IndiaThough, what we suggest is that
of this, the present study was undertaken to evaluthey provide additional information on the rate
ate the levels of stunting, underweight, wastingof different forms of undernutrition relative to
and CIAF and, especiallyo assess the overall the total level of undernutrition in a particular
rate of undernutrition by using three new indicespopulationThese results matherefore, only be
Sl, Ul, andWI among rural 2-6 years old Indian representative of a small community and not rep-
Santal tribe of Purulia DistricThe rate of Sl in  resentative of the state or counffp obtain a
the present study (0.606) was higher than thabroader representation, we suggest that more
reported in two studies 0.364 (Mandal and Bosestudies involving SlI, Ul andVl among pre-
2009) and 0.591 (Das and Bose 2009) and lowschool children from diérent parts of India be
er than other three studies 0.756 (Nandy et alundertakenValuable health and nutritional
2005), 0.723 (Seetharaman et al. 2007) and 0.798romotion programs can be formulated based
(Biswas et al. 2009). For Ul, the rate (0.881) ison the findings of these researches with the ulti-
also much higher than that reported in the othemate objective of decreasing undernutrition in
studies 0.788 (Nandy et al. 2005), 0.681 (Seethathese areas.
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