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ABSTRACT The present paper atliempis o show the
growih amd suwritional atates of the War Ehasi children
of Meghalaya with regard to height for age and weight
for height, An interval method of determining the cut-off
poinl and igeer level was proposed (or the assessment
of growth and mulritional statws of children. [t may be
suggested thal growth relardalion 1% mol omly the mani
festation of updernulrition and isfection, bul alse that
comglex intreraction between genetical and environme -
tal factors. Kelaxotion of selection pressure among the
elites seems likely to be related toine at@inment of the

so-called genetic polential.
INTRODUCTION

Cirowth of children 18 considered a good
indicator of health and nutritional status of a
community (Eveleth and Tanner, 1990}, Ac-
cording 1o Brown (1984), nutritional status
15 the "physical expression of the relatonship
between an individual's dietary intakes, the
bicavailability of these ingested nutrients and
his or her physiological requirements.” In
developing countries of South-East Asia,
about 10% of the children under the age of
5 suffer from severe undemutrition, 15% are
normal and the rest suffer from mild to
moderate forms of undemutrition (Gopalan,
1992, Stdies have revealed that the major
cause ol undemutrition i developing coun-
lries 15 the poor socio-gconomic condition
(Martorell and Ho, 1984). S0, assesment of
nutritiom:l staws of children is  useful not
only for understanding the bealth siatus of a
community, but also for nationgl andfor re-
promal policy planning, Accordingly, the his-
torian, economists and policy makers have
shown keener interest in this matier with a
view o judging the magnitude of poverty in
a population (Osmani, 1992,

0 Kamila-Raj 1995

Anthropometry is widely recorgnised as
one of the most useful methods for the as-
sessment of nutritional status (Jelliffe, 1966
WHO, 1986; Rao et al., 1986), It is general-
Ly agreed that the mild and moderate forms
of undernuirition manifest themselves
varying degrees of growth retacdation. Since
these forms of undernutrition are nol gasy o
diagnose, the wse of anthropometry is very
uscful.

In the present paper, an attempt bas been
made wo show the growth and nutritional siius
of the War Khasi children with regard o heiglu
for age and weight for height. The War Khasi
are one of the sub-groups of the Khasi tribe
They are mostly confined w the southern slope
of the East Khasi Hills district in Meghalaya.
Like other Kbhasi Sub-groups, namely,
Ehynriam (upland Khasi}, Pnar (Synteng or
Jaintia), Bhei and Lyngngam; the War Khasi
hiave been folowing the matrilineal system of
sociely, speaking the Monkhmer language
which belongs to the Austro-Asiatic group
(Khongsdier, 1994, 1995). The main occupa-
tion of the peaple in this area is agriculre and
agricultural labour. Some of them are also en-
gaged in business and services.

MATERIAS AND METHODS

The present study was carried out in five
villages of the War Khasi in the East Khasi
Hills districi of Meghalaya, following a 2%
systematic random sampling of villages
(Khongsdier, 1995). A cross-sectional sample
of 129 children aged 3-5 vears were laken
for the present study. Anthropmetric mea-
surements like heights and weight were taken
on these children, following standard tech-
niques (Weiner and Lourie, 1981). No statis-
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tical sampling of individual was made owing
o operational difficultics in the Geld, Tnstead,
an attempt was made o include in our sam-
ple all those individuals who were willing
cooperale for the purpose of the present
study. The age of the child was recorded ac-
cording o the information given by parents
andfor elderly member(s) of a given house-
hold, Estimation of age with reference w
some mnportant local events could not be
avoided, whengver the exact age wis not
available, All the subjects were categorised
0 one year age group, £.g. 3 year age
group includes those children aged 2.50 o
344 years (Sen, 1994,

For the classification of growth and nwiri-
twial suus i the present populaton, the cut-
ofl points and trigger levels were estimated.
The cut-olT points or critcal limits wene esti-
mated according o ¥54% confidence imterval
based on the t-distribution, Le. ® - SD, or
- Uy S {for large sample size, it is equiva-
lent w - 2SI, as sugpested by the WHO,
1986}, Since our data are inadequate, it 1s fel
necessary 1o take - ¢ SD as the out off point
tor screcming the sample size of children into
Iwo groups, fe <-4 850 and 2 -1 o SD.
Regarding the method of determining the trig-
ger level, the cut-off point of + 1 SD de-
rived from the group = - t . SD (i.e. normal
sample size) was taken as anodher critical lim-
ik As aoresult, the distance or interval between
= 1y S0 ol the total sample size and + 1, of
the al normal sample size was statistically
considercd the trigger level for subsequent
prompings CTable 23, It may be noted that the
mean ol sample size 2, SI) can also be
Liken as the standard mean of the population,
provided we wish 10 express in percentnge
as an example in table 2.

KRESULTS AND DISUSSION
Tahle 1 shows the menas and standord de-

viations of beight for age of the War Khasi
haws and girls according o population refer-
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ences. It is seen that the mean value of
height for age in relation (o the reference of
the Indian Council of Medical Research
(ICMR, 1972} 15 much higher than that with
regard to the T8 Mational Center for Health
Statistics (NCHS) reference (Frisancho,
1990), This holds good at all ages for both
bows amd girls. If we take into consideration
the Waterlow's classification of malnutrition
(Waterlow, 1972), most of the children show
a growth retardation according 1o the NCHS
reference, bat the results are just opposite
with respect to the ICME reference.

Tabide 1 ¢ Moean and standard deviation of height for
ape among the War Khasi children

Age and Sex NCHSE reéference  TGMR reference
Mean 5D Mean 50

5¥eara:

Boys (N=1%) EhE5 575 L0009 G40

Giarls (N=20) a4l 473 [RCERIES 5.30

& Years :

Boys (N=22) G115 56d 10,70 LK

Girls (N=20) 9169 527 101,78 588

5 Years :

HBoys (N=23) 9120 583 1057 643

Giirls (M=19) 4126 543 JLEER:Y] 630

In view of these circumstances, the inter-
vl method suggested above (Materials and
Methods) was adopted for assessing the
growth and nutrutional status of children in
the present population. It is found that there
15 no differénce between and among popula-
tion references in respect of growth and nu-
tritional status, provided each of them fol-
lows the same device of grouping and data
analyses (Table 2). So, it indicates that the
présent method wkes into account the ap-
proximale feature of a4 population, thereby it
is, to some extent, independent of the ethnic
differences owing to genetical and environ-
mental factors (Eveleth and Tanner, 1994).
Muoreover, it also shows that the use of inter-
national and/or national references for as-
sessing the growth and nutritional stams of
children largely depends upon systematic
methods of determining the cut-off point and
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rigger level, The use of these references as
standards or target of growth with regand o
ready-made cut-off point and trigger level
will undoubtedly give a different result,
thereby leading o misinterpretation of the
nutritional status of a community. According-
Iy, the WHO (1986) have recommended o
mantun the cut-off point of - 25D for 'com-
parison of prevalences and for screening of
populations’.

263

Table 4 shows the nutritional status of
children according to weight for height. It is
found that about 25.58%, 6.20% and 2.33%
of the children suffer from mild, moderate
and severe forms of undermutrition, respec-
tively. 5o, it shows that almost all the under-
nourished children have suffered from mild
to moderate forms of undernutrition.

We have already shown that the assess-
ment of growth and nutritional status of chil-

Table 2 : Growlh states of 3 years ald hays sccopding to helght for age (Examply of classification on the ba-

aig of 95% conflidence lmbts of t-distribotion)

Cwr-off poines and weigger levels’ Frequency (%) (rnowih St
NOHS rﬁfer’em; TCME reference 5 mﬂpk mran? NOHE  TCME  Mean
sample
<746 <TE.49 =T5.44 —_ — — Very shon
THA7-TO .46 B7.97-TE.49 B d49-T5.44 -— =an == Shiort
BTA8-THY 97.45-87.97 93.54-84 49 40,00 40000 40,00 Below Average
R7.48-95.99 974510693 93 54-102.60 4000 40000 40000 Average
95,90 104,50 106931 1641 10Z.60-111.66 20000 20,00 D000 Above Avernge
10 50:1 13.01 116.41=125.89 1116612072 —_— = — Tall
=131 »115.8% =120.72 —— _— — Very tall

1. Twe cul-off points were estimated, Lo T,-t,, 5D AN, and Tet, 08 SD:h-'ﬁ,h'r where M, = Total sample size, and

N, = Total ssmple = ¥,-1,,, SD AN,

L. The mean of the sample size M, is considered the standard mean.

The growth status of the War Khasi chil-
dren according to height for age is shown in
table 3. Since our data are inadequate, the
two sexes are pooled together. It indicates
that about 61.24% of the children show a
normal growth in height. In comparison with
the Harvard standard, in which sexes are
combined (Jelliffe, 1966), only 28.68% of
these children are found to have more the
95% of the expected height for age.

dren depends upon uniform and systematic
méthods of determining the cul-off point and
trigger level, which 15 applicable to any pop-
ulation, irrespective of population references.
Of course, it really warrants for further stud-
ies with increasing sample size to have a bet-
ter understanding of this problem. Recently,
Osmani (19921 has made a review on the
controversy regarding the measurement of
undemuitrition by anthropometnc method. He

Table 3 : Growlh status of children sged 3-5 years wecording o height Tor age

Cirowih Sranis Fyears 4 years 5 years 3.5 years (Todal)
N k- N & N & N k-
Very shor - - - - - - - -
Short : L 3 T.14 E] T4 L] 465
Relow Average Z1 4667 10 I3.El 13 ELR L 44 .11
AVETage 14 3111 21 5138 18 42,86 54 41.56
Above Average 10 2321 3 T.04 ) 16.67 20 15.50
Tall - - 4 4,52 1 2,38 5 3.EE
Todtal 45 100 42 9599 42 10000 1% 10p.00




GROWTH AND NUTRITIOMAL STATUS OF WaR KHaSI CHILDREN

trigger level. The use of these references as
standards or target of growth with regard o
ready-made cul-off point and trigger level
will undoubtedly give a different result,
thereby leading w misinterpretation of the
nutritional status of a community. According-
Iy, the WHO (1986) have recommended to
muintmn the cut-off point of - 250 for 'com-
parison of prevalences and for screening of
populations’.
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Table 4 shows the nutritional status of
children according to weight for height. It is
found that about 25.58%, 6.20% and 2.33%
of the children suffer from mild, moderate
and severe forms of undemutrition, respec-
tively. So, it shows that almost all the under-
nourished children have suffered from mild
to moderate forms of undernutrition.

We have already shown that the assess-
ment of growth and nutritional status of chil-

Table 2 : Growih status of 3 years old boys according to helght for age (Examply of classification on the be-

ais of 95% confidence Wmbts of G-distribeiion}

Cur-aff poinis and eigger levels’ Frequency (%) Girowih Staius
NOHS r{,ﬁt rence  [CME reference 5 n.rnpk mean? NOHS JCME  Mean
s le
<TAG <TH.49 <TE.44 — — -— Very shon
TRAT-T0.46 £7.97-78.49 B A0-T5 44 — - — Shart
BT.A48-TH.9 97.45-87.97 DI 548449 4000 40000 40000 Below Average
BT.48-95.09 Q745 106,93 9354 10260 40000 40000 40000 Average
Q5 9% 104 .50 106931 16.41 12 60-111.66 20000 20000 20,00 Above Avernge
104.50=113.01 116.41-125.89 110.66-120.72 —_ —_ —_ Tall
=113.01 =125.89 =120.72 -— — — Wery nall

1. Two cul-off peiats wers estimated., e ¥ tqmﬂll'.llhlﬁ, and Xt % SIJ:h'ﬁ,h'r where M, = Todal sample size, and

N, = Total sample = ¥,-1,,, SD AN,

1. The mean of the sample size Ny iz considered the standard mean,

The growth status of the War Khasi chil-
dren according o height for age 15 shown in
table 3, Since our data are inadequate, the
twio sexes are pooled together. It indicates
that about 61.24% of the children show a
normal growth in height. In comparison with
the Harvard standard, in which sexes are
combined (Jelliffe, 1966), only 28.68% of
these children are found to have more the
95% of the expected height for age,

dren depends upon uniform and systematic
methods of determining the cut-off point and
trigger level, which is applicable to any pop-
ulation, irrespective of population references.
Of course, it really warrants for further stud-
ies with increasing sample size to have a bet-
ter understanding of this problem. Recently,
Osmani (1992 has made a review on the
controversy regarding the measurement of
undemutrition by anthropometne mathod. He

Table 3 : Growih status of children sged 3-5 yeuwrs wecording Lo height Tor age

Girowmth Srang Fywars d years 5 wears 3.5 years (Todal)
N % o & N & N &
Very short - - - - - a " &
Short . . 3 T4 k] T.14 & 465
Relow Average 21 4667 10 13.E1 13 El R L 44 .01
AVETAEE 14 3l 12 51.38 1% 42.86 54 41.86
Above Average 1o 2121 L] T4 ) 16.67 20 15.50
Tall - - 4 4,52 | 2,38 5 i.EE
Taaal 45 JLEV T Y] 42 59.99 42 100.00 129 100,00
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nology, relaxation of selection pressure 13
guite obvious everywhere. For instance, nat-
ural selection s believed w operate in a pop-
ulation through differential fertility and mor-
tality, but with the improvement of medical
facilities, adoption of family planning meth-
ods, etc., selection pressure is relaxed w oo
preat extent {(Matsunaga, 19663, Simalarly,
the higher socio-economic groups of popula-
tion are supposed to have better dietary in-
takes, education, child care, medical and san-
itation facilities, e, As a resolt, growth per-
formance of their children is much bewer
than that of thewr counterparts i the lower
socio-gconomic strala. In this respect, it does
look as af the relaxation of selection pressure
is, of course, related to the achievement of
genetic potential in growth performance of
ciilldren. Dot what really concerns us 18 that
among the majority of populations in devel-
opg countries, natural selection is sull very
active and plays a major role, as most of
these populations are living in natural condi-
fion. In these populations, "natral selection
can either promote constancy, direct
continous change, or promote diversifica-
tion”, depending upon environmental vari-
ability, or stresses (Dobzhansky et al., 1976).

ACKNCWLEDGEMENT

The author wishes o express his deep
sense of indebtedness to Prof. AK. Ghose,
Department of Anthropology, North-Eastern
Hill University, for his constant guidance and
mspiration.

REFERENCES

Brown, K.H.: Measurement of dictary iaake. Pop, Dev,
Rev., A Suppl. o Vil 100 6991 (1954),

Dobshansky, T, Ayala, F I, Swebbing, G.L. and Valena-
tine, I.W. : Evolulion. Surjeet Publications, Delhi
(1976]).

Evcleth, P.H. and Tanner, LM.: Worldwide Variation in
Flwamerny Girensth, Cambridge University Press, Cam-
bridge, 2nd Editioa (1990].

Frizanche, AR Asdropometnic Saadards for the As-

segmnent of Growdh aund Nurririoral S, Usiver-
sity of Michigan Press, Michigon (19900,

Gopalan, C.: Undernuiriion: Measurensent and inplica-
lhons, pp.i7T-47. In = Natrciow derd Foverty, 51K
Osmani (Ed.). Clarendon Prezs, Oxload (19%2).

ICME = Growrh and Plivsical Development of fndion
Tafariy aud Cheldrew. Technical Beponl Senes No.
18, ICMR, Delhi (1972).

Jelliffe, TLB. @ Assessment of e Nutrifional Stalas of
the Commupery. Momograph, Series Mo, 55 WH,
Gengva (1966],

Ehongsdier. K. : Opporunity for natural seleciion
amung the War Khasi of Meghalaya, J. flam, Ecol,
52300 (1994).

Khongsdier. B. : Prenatal and posmatal monalivy o the
War Khasi of Meghalays J. B Ecol. b : 200-204
{1945).

Martorell, R. and Ha, TJ. : Mulnutrition, morhidity and
miortality. Pap, Dev, Rev., A Suppl to Val 10 : 49-
68 (1984).

Matzunnga, E: Possible genetic consequences of fami-
ly plansing. I Amer. Med, Agoc., 198: 533-540
{ 15,

Osmani. 5.1 ¢ Some controversies in the measurement
of undernuteition, pp. 121-164. lo: NMurridfos and
Poverty, 510 Osmani (Bd.), Clarendon Press, Os-
Tord (1992).

Payme, F. : Asgsessing undersutrition: The need for &
recomcepualization, pp. 49-96, In: Nurritton and
Poverty. 5.0, Osmand (Ed.). Clarendon Press, Ox-
ford (1992).

Seckler, [ @ Small but healthy ¢ A basic hypohesiz ia
the theory, measurement and policy of maloulri-
tiom. pp. 68-72. In : Mewer Concepis in Nuirition
and their Inplication for Folicy. P.V . Sukhaime
(Ed.). Maharashira Association for the Cullivation
of Science, Pune (1982}

Sen, T A Guide o Anthropomerry, The World Press
Pt Lid., Calewtta (1994,

Tanner, J.M. : Foews iure Man @ Physical Growrh from
Conception te Mamrity, Harvard University Press,
Cambridge (1978).

Tammer, 1.M. : A mirror of the condition of society: Sec-
ular trends and class distinctions. pp. 37, Inc An-
rbrnppl.-:r.gy of Mevelopment. R, Malhotra, {Ed. ).
Mittal Publications, Mew Delhi (1992).

Rao, K.V.. Balakrishna, M. and Adinarayana, K. Criti-
cal limitg of some suthropometric measurements
and indices fof the assesgment of nutritional ganis
frad. F. Ware., Dieser, 23 @ B5-99 (1986).

Waterlow, LC. @ Classilication and definilion of protien
calorie mulneirition. Bra. Med. J. 2 @ 566560
(15TI).

Weimer, LS. and Lourie, LA, | Praciical Human Hiode
gy, Academic Press Ine., London (198 1)

WHO Working Group @ Use and interpretation of
anthropometic indicators of mutritional status. Bl
WO, G 929-941 (1986).



