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CHAPTEIC 1

INTHODUCTION

.1, STATEMENT OF THE PLOBLEM

One of the central themes of physical anthropology is to find

nunt and understind the blological vartfations in human populntions and the

~avaes of such variations, It is true that at the initial stages, the
nhysical anthropnlopiasts were largely i{involved in researches on taxono-
min alaanifications of mankind, But since the middle of the preszent cen-
tury, they have ghifted from the so-called taxonomic research to popnla~
tion genetical research with a view to understanding the various proces—
e of human evolution and variation, Subsequently, the various anpectn

nf human variation like physical growth, environmental adaptation, etc,
have also become the subject matters of interest among the physical n -

thropologists, Recently, efforts are being directed to understand the

b

relationship between human biological traits and various physical as wel

an ancjo-environmental factors (Basu et al., 1980b), 1t is now believrd
that bhiological processes and health are largely influenced by various
f5cin-environmental proximates (Newman, 1975). So, though popnlation pe-
neticg ia still considered as the theoretical backbone of physical ant!re-
polagsy (Virk, 1978), it is quite imperative on the part  of physical an-

thropologists to understand the effect of various socio-environmental fac-

tors on well-being of human population(s).



\/Nutrition, along with other socio-environmental factors, is feneril-

ly known to be assoclated with many blological and health oricnted trafts
anch as physical growth, adult body dimensions, haematological traf ts, in-
fant mortality, etc, Thus, {1t cannot be denied that - atudy of the (nter
relationship between/among nutritional status, socio-economic factors and

binlogical characteristics of human population is a very ° important aapect
of research in the field of physical anthropology (Basu, 1987: Bharati,19RQ),
luch gtudies are very few in India.,especially in the north-eastern region of
of the country,

Nutrition, which reflects the socio-~economic condition ot a Comm-
nity, ias one of the vit1l environmental factors for the gtaly of huaman eve-
lution and variation (Newmain, 1975) and/or the health status of = commumi ty,
In thia regard, 1t miy be mentioned that the World Health Organd sation( Vo,
1971) has defined health as a "...complete physical, mental and social well-
being and not merely the absence of disease and infirmity", However, for
the purpose of the present study, health is narrowly defined as a  physical
well-being of an individual or a population in terms of certiuin biologtceal
traits that are easily examined such as physical growth, adult body dimen-~
afons, infant mortality, haematological traits, etc.

The effect of nutrition on healtﬁ_and other biological <chiracteria-
tics has been revealed in many studies (Ghosh and Dhatt, 1961; Morley, 194,
fopalan et al,, 19713 Chandra, 1981; McMurray et al., 1981; Marterrel and
lo, 1984; Eveleth and Tanner, 1990: and others). Dumont and Rasier (19601
have estimated that out 60 million deaths in the world every vear, 10 to 20
millions are due to dietary causes. In developing countriesn, at le-at one
third of the people is reported to have a diet with protien deficiency (FaL/
o Bxpert Committee, 1965), In India, about B0 % of the popnlatinn -

crnfined to rural areas, where there are widely prevalent-nutritionti do#i-



ciencies(Vi jayaraghavan et 2al,(1985), Butstudies opn nutritional status of po-
pulation are gtill limited, especially with reference to regional, ethnic ,
gocio-economic and cultural variations, and so far no such study, to the

best of our knowledge, has been carried out in the north-eastern region of

the country,

1.2, OBJECTIVES OF THE PRESENT STUDY

In view of the fact that no study has so far been undertaken in the
north-eastern region in general and among the War Khasi in particular on
the effect of bio-social factors(including nutrition) on health status, we
propose to undertake a study on nutrition and health status in relation to
gome bio-social factors among the War Khasi of Meghalaya, Accordingly ,

the main objectives of the present study are as follows:-

1, To describe the dietary/nutritional status of the War Khasi,follow-
ing as far as possible the reoommended dietary intakes, given by

the Indian Council of Medical Research (ICMR, 1977, 1989),

on To assess the nutritional status in the present population, using
anthropometric variables,
In To find out the relationship between various socio-economic con-

ditions and dietary/nutritional status.

4. To find out the effects of other bio-social factors like age, sex,
birth order, anthropometric variables, age at marriage, economic
condition, religion, education, etc, on some demographic parameters

like fertility, mortality, ete,

5. To understand the effects of diet/nutrition and other bio-social fac-

tors on child growth, adult body dimensions and haemoglobin content,
etc,



. To find out the frequency of nutritional defi{eciencieon, 1 any,in

this population,

1.3, AREA OF STUDY

Location and Topography

Meghalaya is essentially a small tribal state in the north-eastern

region of India, It lies between 25°47° and 26°10° N latitude and

89° 45 and 92°47’ E longi tude, The state covers an area of about 2,470
2

fm , It is bounded by Assam on the north, east and north-west ,and by

Rangladesh on the south and south-west (Fig., 3.1).

Initially, Meghalaya was a part of Assam, which wag compoged of
only two districts, namely, the United Khasi and Jaintia Hill=s distriot
and the Garo Hills district, It was bifurcated from Assam as 1 auto-
nomous state on April 2, 1970, and subsequently a full-fledged . statehood
wag achieved on January 21, 1972, Prior to 1992, there were five djisg-

tricts in the state, namely, the Jaintia Hills, East Khasi Hills,West Kha-

si Hills, East Garo Hills and West Garo Hills districtse At
present, there are altogether seven districts with the creation of two
more districts in 1992, viz, the Fibhoi _and South Garo Hillas districts.

Ti11l now, no official map has been published by the State Government,which

fndicates the boundaries of the newly created districts.

The War Khasi mostly live in the southern slope of the Kast Kkhasi
1111s district of Meghalaya, They are also found in the east-southern
Slope of the West Khasi Hills district as well as in the southern slope of

the Jaintia Hills district. The %agt Khasi Hills district covers an
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wren of 5104 ¥me. Tt i3 bounded by the Ri Rhoi district on the north,
Hangladeah on the gouth, Jaintia Hills district on the enast aind Weat hhie
ai Hills district on the west, The headquarters of the = East Fhasai
Hilla district 1a S“hillong, which is sftuated about 1510 metres above nen

level, and it 13 alao the capital of the state,

The southern slope of Khasi hills is also known as 'Ka Ri War'(War
country). It extends roughly from Dawki on the east to Balat onr the
weat, It is situated between the central upland region and the plains
of Bangladesh, The area is characterised by the hill slopes and preci-
plees, beautiful platforms and waterfalls, The famous platforma are
“herrapunji platform (1337 metres), Mawsynram (1305 metres) and Pynursla

(7Zimba, 1983).

The important rivers in the War area are Umngot, Khasmar, Umiam,
"mrew, Umngi, Khuba, etc, These rivers have created the deep valleys
throngh cretaceous sandstones and hard rocks while flowing towards Rangla-

desh.

GCeolopgical Composition

Meghalaya may be broadly divided_into five geological formations,
namely, Archean Cneissis Complex, Shillong Group of Kocks, Lower Gonduana
focks, Cretaceous Tertiary Sediments and Sylhet Traps (Bhaktia,1992), The
central and northern parts of the state are covered by the Archean Gneis-
3is Complex, The important rocks of this geological formation are qua-
rtzite, gneinnis, schisat, etc, The Shillong Group of Rocks occuptes

the central and eastern parts of the state, The major rocks found in



+his formation are quartzite, granite, schist, etc. - The Lower Gonduana
Hocks lying in the wesatern parts of the Garo hills are composed of pebble-
beds, sandstones, shales, etc, The southern part of the state is form-
ed by the Cretaceous Tertidry Sediments, It is said that these sadi-
ments are a continuation of the Cretaceous Tertiary Sediments of the Beng-

al plains,

The Sylhet Traps, comprising basalt, rhyolites, etc., occur in na-
rrow belt and extend in the east-west direction along the southern slope
of the West Khasi Hills district,. These traps are closed to the Daw-
ki-Shella fault, Zimba (1983) describes that the cretaceous or shalky
rocks of this area,containing coal fields and limestones in the alterna-
ting strata of the compact rocks,are the result of transitional nummul i -

ties,

The War area is very rich in limestone and coal deposits. Lime-
stones are found to exist in the whole area of southern slope from the Lu-
bha river on the west to the Umngot river and southern parts of the Jain-
tia Hills district on the west, The Commorrah Quarry near Bholaganj is
very famous for its supply of limestone to Assam Bengal Factory at Chattik,
now in Bangladesh, Coal deposits of-<the War area are found in Mawlong,
Mustoh, Mawaynram, Mawdon, Langrin, Langkyrdem, Pynursla, etc. Petroleum
is also reported to have existed in the valley of the Khasimara river on

the west of Shella village (Das Gupta, 1984),

Climate

The climate is wet and warm during summer and dry and cold during

"inter The average temperature ranges from 30° to 34° C during summer,

e
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but 1t dropas to as low as 120 C during winter. The average annunl
rainfall in the Fast Khasi Hills district is about 7090 mm (Jimba,1983),
According to annual record of rainfall in 1974, Sohra (Cherrapunji) ex-
perfenced About 976 inches or 24, 554 mm, thereby having the heavieat
rainfall in the world, But according to the Indian Meteorological
Department (Sachdeva, 1993), Mawsynram, which is located about 16 Km,
west of Cherrapunji, is now having the highest rainfall in the world,
The average annual rainfall in Mawsynram exceeds that in both Cherra-

punji in Meghalaya and Waileale in Hawaii.,

Flora_ and Faypa

The important flora of the War Khasi area include teak( tectona
grandis), pooma (cedrela toona), rubber plant (figus religiosa), palm
tree (fenic dactilifera), bay leaf (belula acuminata), upas (rhus suo-
cedanea), arecanut (arooa‘oatohu). simul tree (bombax malabarioa), or-
range (citrus aurantium), mango (mangifera indioa), jackfruit ( artooca-
rpus integrifolia), chestnut (castonopsia indica), pan leaf (buclandia
Populnea), pine apple (bromelia ananas), quava (psidium quajiva), Ind-
fan plum (flacourtia jangomas), broom-stick (thyaumol&n‘na maxinus),Soh
phie' (myroa esculenta), 'diengngan' (KMasiana dyer),'dieng pyrsit'(eu-
Tya japonioca), 'dieng Sohum' (eugenia tetragona), eto. Other sapecies
like cinanamomium zeilandium, quercus spicata, citriodora, bacaria, sa-
reda, sapindus mukorosi, species of orchids, ferns, mosses, fungi, 1i-

chens, etec. are also found in the War area.

The area was once a sanctuary of various types of wild animals.



But owing to the practice of shifting or jhum cultivation and merciless kil-
Iings of animals, most of the fauna have now become extinot, I'hhe fauna,
which are found at present, include leopard, bear, deer, m@gngose, small ro-
dent, wild pfg, fox, otter, monkey, squirrel, wild fowl, crow, myna, phea-

sant, owl, etc.

1.4, THE PEOPLE

Distrihution

According to 1991 Census, the total population of Meghalaya ig
17,60,676, of which males are 904,308 and females 856,318, The overanll
sex ratio is 94.7 females per 100 males, The density of population is

approximately 78 persons per square kilometre,

The people of Meghalaya are mostly tribals, among which the Khasi
and the Garo are the most dominant tribal groups, The other tribal po-
punlations like the Hajong, Naga, Mizo, etc, along with some Hindu caste po-

pulations, Nepali, etc, have also settled in the state.

The Vhaal tribe consiasts of five major sub-groups, namely, the War,
Khynriam (upland Khasi), Jaintia (Pnar og Synteng), Bhol and Lyngngam. The
Khynriam are mostly found in the upland regions of the East and Wesat Khasi
111s districts of the state, The Jaintia Hills district is dominated
by the Jaintia, The Bhoi predominantly live in the Ri Bhoi district or
northern parts of the Khasi hills, The Lyngngam are mainly confined to
the southern and western parts of the West Khasi Hills district. The en-
tire southern slope of Khasi hills is dominated by the War Yhasi. They

are also found in the southern part of Jaintia Hills district,. %

t
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From the anthropological point of view, the Khasi (or Fhynriam, bPnar,

Uhat, Nar and Lyngngam) belong to the Indo-Mongolofd group ot the Magealotd

racial atock (Das, 1981), Das (1987) has described that the "Khasi have
hrown skin colour, Their head hair is dark brown with a reddiash tiv, e in
colnur, straight or flat, wavy in form and coarse in texture, They hove
acanty beard and moustache, The colour of eye is brown to dark brown, The
sye 5lit is mostly oblique and palpebral fissure is medium. Fve fold ia
pregent {n moat of the cases, They are short in stature, Their head
{s mesocephalic and nose is mesorrhine"”, Regarding the four sub-groups  of

the ¥hasi, Dasg (1978) says that these four divisions (1.e. Fhynriam, oo,
Phni and War) do not deviate much from the average Khasil in relation to ota-
ture and trunk height, He, however, points out that the "inar and the Bhod
Ahaw mnat often deviation in highar magnitude and that theae two populationn

wre abanding opponlie ta one another In relntion to naverage bhaat', 1t Moy
be mentioned that the people have so far treated the Khynriam, Pnar,Bhoi, Warv
and Lyngngam as one and the same ethnic group. Marwein (1987) says that
the Khaal are"known sometimes by different names at different placaes, The
names are either confined to a particular Syiemship or state or a particular
f2opraphiecal region', All these sub-groups claim to have descended from
the same origin, i1.e. U Hynniew Trep Hynniew Skum (Seven Hutsa), Hecently,
the Government of Mephalaya has published one volume on Meghalaya(DIvh,1001),
In thin volume, it i3 clearly stated that these Khasi groups are of the same
°thnin origin, Thev share common traditions and customs, though there may
be 3ome variations, owing to different geographical conditions and admixture

.

¥ith other communities,
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All the sub-groups of the Khasi follow the matrflineal system of so-
ciety and linguistically, they speak a different dialect of the Monkhmer la-
nguage, which belongs to the Austric (Austro-Asiatic) group, So far as the
Austric language 1a concernad, it is believed to be mpoken by the earli{est in-
habitants of the country, particularly the Australoids and their descendants,
At present, besides the Khasi, other peoplea like the Kol, Munda, Nicobarese
of Nicobar islands, etc, are the Austric speakers in India, Das (1987)
has reported that the Wanchoo of Arunachal Pradesh also use some Austric

vords in their language.

With regard to the position of the Khasi, Dixon (1922) says "... the
Yhaa{ in spite of thelr linguistic isolation among the peoples of Aasam, are
racially closely related to the majority of the Tibeto-Burman tribes. With
them they repreasent a very old weastern drift of south-weatern Aasia peoplesn,
Unlike their neighbours, however, they have succeeded in retaining their old
speech", Haddon (1924) has also tentatively suggested the presence of
ancient dolichocephalic platyrrhine (Pre-Dravidian) type among the Khasi .
linguistically, Chatterjee (1951) says "... in Burma and Indo-China 1lived
Speakers of Austric language, who are largely of Proto-Australoid race from
India", Accordingly, Das (1978) has proposed that one of the possibili-

=
ties 1s that the " Khasi{ are an Australoid population speaking Austric lan-

Ruage, Their physical features were modified by a strong intrusive Mong-
olotd strain, They have retained their language but have undergone re-
markable changes in physique", In view of these circumstances, we may

Also may that although the present day Khasi are not Australoid, they might
be the autouchthonous population of this part of the country, or they might

have been the small divergent group of the Proto-Australoids, who migrated



tn Burma and Indo-China from India,

The other possibility is that the Khasi are a Mongoloid people, who
aame from south-east Ania as suggested by many scholars like Gurdon {1907V,
Chatterjee (1951), Bareh (1967), Das (1978), and others. According to
curdon (1907), " ... the Khasi are an offshoot of the Mon people of Further
India in the light of historical fact ...," Chatterjee (1951) 3ays ,
"They would appear to be a Mongoloid people who have adopted the language
of the earlier race, the Austrics (or Proto-Australoids), after they have
come down south from the Tibeto-~-Burman area of dispersion, They may ha-
ve changed their speech to the Austric (Mon Khmer) Khasi even while they
vere in Burma ,,.." He has also pointed out that the admixture of pro-
to-Australoids and Mongoloids ",.,. in very early times in Burma and Indo-
China {s very likely, this mixture producing the ancient Rmen (Rman) or Mon
people of central and southern Burma, the Palaungs and Was of Upper Burma,
As well as the Khmers, the Chams, the Stiengs, the Bahnars and other Aus-
tric or Austro-Asiatic speakers of Siam and Indo-China", It may be men-
tloned here that the Proto-Aumtraloids are known by different namea like I'-
re-Dravidian, Australoid, Veddid and Nishada, The P;oto-Australoids are
sim{lar to Caucasoids in respect of many characteristics. Sometimes, they
Aire almo considered a sub-division of‘zho Cauocasoid known as Archaic Ca-
ucasoid (Das, 1970). In view of the above suggestions, it appears that
the Khasi are a Mongoloid peopie. who might have learned their language from
the Australoids (or Proto-Australoids) on their way to India or they might be
°ne of those peoples resulting from the admixture between the Mongoloids and
Proto-Australoids (Australoids), somewhere in Burma or Indo-China, Some

scholars (1ike Gurdon, 1907; Bareh, 1967 Das, 1970; and others) have Aalso
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mipported thin view on the basis of cultural evidence, Tt may,however,

be noted that there are also some cultural similarities between the Khasi

and the Kolarian tribes of Central India,

Occupation

The main occupation of the War Khasi is agriculture and horticul-
ture. They mainly produce paddy, arecanut, bay leaf, betel leaf, pepp-
er, lemon, orange, broom-stick (thysamolanena), banana, pine-apple, quava,
ginger, tumeric, etc, It may be mentioned that the people, who cultivate
paddy are those who live mostly in the plain regions, bordering Bangladesh,
A large number of people, possessing no land property, are working as day
lahourers, Some people are also engaged in business and services, Some
nthera have trade and commerce relation with the Khynriam and othera muin-
ly at the centres like Ranikor, Balat, Shella, Sohra(Cherrapunji), Langkyr-

dem, Pynursla, Dawki, Shillong, etoc,

Rule of Inhertance

Among the War Khasi, the rule of inheritance is not exactly iden-
tical, though similar to that in other Khasi sub-populations, It is ge-
rally believed that both son(s) and damghter(s) inherit the parental pro-
perty (Gurdon, 1907; Bareh, 19673 Das Gupta, 19843 and others). 1t may,
however, be mentioned that this practice is mainly prevalent among the War
3hella and some parts of the War Cherrapunji, The other War Khaut, 1i-
ving i{n Balat, Pynursla and Dawki areas, except one or two villages, do not
follow this pattern of inheritance; but they have adopted the customs, fol-

lowed by the Khynriam,, which mean that the daughters, but not the sons,in-
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herit the parental property (the youngest daughter gets the lion's share ),

So, among the War Khasi, there are two types of the rule of inheritance
(1) The War Shella oustoms and (i1) the general customs followad by the
other Khasi groups, viz., the Khynriam, Pnar, Bhoi and Lyngngam, though

there slight variations in certain respects,

Religion

The War Khasi have been in contact with a different people of dif-
ferent religious faiths from time to time (Das Gupta, 1984), The ar-
rival of the Christian and Hindu missionaries, particularly in Shella and
some parts of Cherra areas, has brought about a tremendous change in re-
ligion and belief of the people, At present, there three main relj-
gious sections in the War Khasi, These are : (1) Ka Niam Khasi - be-
liever of Khasi traditional religion, (2) the Christian War Khasi - beli-
ever of Christianity, and (3) the Hindu War Khasi - believer of Hinduism.
Of these religious groups, Ka Niam Khasi (Khasi religion) and the Chris-
tian War Khasi are the most predominant sections in the War Khasi, The
‘spread of Hinduism among the War Khasi is mainly restricted in 3hella and
Rome partas of Cherra area, The Christian War Khasi are divided into df-
fferent mects like the Presbyterian, Roman Catholic, Church of God and Fel-

1Owship.

The people, who are still following their traditional religion, are
Monotheistic, though the others are of the opinion that the Khasi religion
M3y be described as animism (Gurdon, 19073 Bareh, 1967; Bhowmick, 1971) and
demon worship (Nataranjan, 1977) and so on. This is due to the fact that

the others have a vague ﬁnderstanding of the Khasi religion as said by Gur-



don (1907), "The Khasi have a vague belief in God, the Céeator". Neverthe-
lesa, the War Khasi, like the other Khasi sub-groups, believe in one God, the
Jupreme Planner and Creator (U Blei Nongbuh Nongthaw). It may not asimply
pe assumed that the Khasi are polytheistic since they used to speak of many
~ods, Mawrie (19R1) mays, "Khasis are not polytheists, Occasjionally,talk

of many gods i3 rather to be understood as talk about multiciplicity of the

manifesgtations of one and the same God. To a Khasi, God is one and many
vecaugse of attribute of being present in all the world above and the earth
velow" , The breaking of eggs and saorifice of birds and animals like lowl,

~ig, cow, goat, etc, are their important riligious rites and ceremonies, The
nriest locally known as U Nongknia or Nongshat Nongkhein performs these re-

l{igious rites either for the individual cause or for that of the community as

a whole, They do not have any religious soripture, or any common place of
worship, "To a Khasi, religion is a personal contract between man and God"
‘Hipshon Roy, 1990), It may also be mentioned here that the movement for

ivivaliam of the traditional religion (Ka Niam Khasi), under the leaderahip
f the Seng Khasi Organisation, established first on August 23, 1899, has al-

"eady started among the War Khasi,

Marriage and Clan Exogamy -

Monogamy is the general practice of the War Khasi.  According to

‘urdon (1907), this pattern of marriage is prevalent among the Khasi owing
matriarchal system of the society. Though the War Khasi do not strictly

PTohibit intermarriages with other Khasi sub-groups, like the Khynriam,Pnar,

3hoi ang Lyngngam, yet village endogamy is very much prevalent, A recent
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ntudy hian revenled that the frequenaoy of inter-village marriagen in only
about 6,51 %, Besides, there is also a strong tendency towards reli-
ploun andognmy evan within a single village (Khongadiar. 1994 a) Never-
theless, marriages with other communities like the Garo, Mizo, Naga, Assa-
mese, Bengali, Nepali, etoc, also take place at times. Cousin marriage
like mother's brother's daughter (MBD) or father's sister's daughter (IFSb)
is generally prohibited (Gurdon, 1907), However, marriage with mo -
ther's brother's daughter is not theoretically prohibited, especially af-
ter the death of the maternal uncle (Das Gupta, 1984). In a recent
study, a few cousin marriages among the War Khasi have been noticed(Khong-

sdier, 1991),

Relation with other Neighbours

The War Khasi are surrounded by the Khasi proper (Khynriam), peo-
ples of Bangladesh, Pnar and Lyngngam on the nofth, south, east and west,
respectively, Social contacts with these neighbours are always through
trade and business transactions mainly at the centres like Balat, Shella,
Cherrapunji, Pynursla, Majai, Nongjri, Hatthymmai, Lyngkhat, Dawki, Shil-
long, ete, It may be noted that the War Khasi, who are always in con-

-
tact with the Pnar or Jaintia, are those who live in Pynursla and Dawki
dreas, Similarly, the people, who are in constant contact with the Lyn-
Rnpam, are those, who live 15 the western part of the War country or Balat
area, The War Khasi are dependent on the Muslim and Hindu of  Bangla-
desh for the supply of fish, egs, féwl, utensils, etc, In turn, they
Sell to the neighbours some agricultural produce like arecanut, bay leaf,

-

betel leaf, orange, lemon, guava, ginger, tumeric, etc, These local
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produce are also mold at Cherrapunji, Shillong, Pynursla, langkyrdem, Lait-
lyngkot, Dawki,etc,, where they frequently meet with the Khynriam, and ot-

thers, It i3 also from these centres that they purchase rice, cloth,

and other essential commodities,

Food Habits

Rice is the staple food of the War Khasi, It is taken by the
people for all seasons in a year, Actually, rice is locally produced by
a few sectionn of the people living on the border of Bangladesh or platn
area, Since the War Khasi mainly depend on rice, a large quantity of
it is procured from other state to meet the requirement. The principal
pulse taken by the people is lenttil, which is available in local market.
They also consume different types of bean especially during winter season.
Common vegetables include onion, potato, brinjal, pumpkin, gourd, plantain
flowers, yam, arum, green banana, cucumber, papaya, etc, Tomatoes are
also taken frequently during the months between December and April, Dif-
ferent types of leafy vegetables, mushroom and bamboo shoots are collected
from the Jungles and consumed during the rainy season (April to September).
There are also different types of fruits,_ especially during the rainy sea-
son, The most common fruits include orange, jackfruit, banana, pine -

apple, papaya and different types of lemon,

The War Khasi are fond of meat and fish, They usually take fi-
Thes whieh may be either fresh or dry ones, Pork {s taken frequently,
Darchlarly during the market days, Except the Hinduised War khasi,

beef is also econsumed b& a large number of people, They also use te take
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the flesh of other animals 1ike mangose, seal, roddent, otter, monkey, wild
plg, bear, deer, etc, Besides, the people are fond of chicken and dif-
ferent types of birds, Egg is also taken frequently, In general,be-
sides vegetables, the people always take their rice along with either meat,
or fish, or egg. It may be noted that nowadays, tea is another fmpor-
tant ingredient of the breakfast and tiffin (Das Gupta, 1984), Along with
tea, they take cold rice (Ja Jah),or boiled arum or yam, bread and biscuits,
The War Khasi are not fond of milk, though they do consume little milk with

tea,



CHAPTER 1II

REVIEW OF RELATED LITERATUKRE

In this chapter, we shall make a review of literature on the rela-
tionship between certain biological characteristics, nutritional and socio-
economlic conditions, It may, however, be mentioned that the review ia

.
not very exhauative, The main purpose of this review is to show aome

trends of research work on related topics that have been carried out by the

earlier worksa.

2,1, NUTRITION

There i3 a general agreement that nutritional status has been grea-
tly tnfluenced by a myriad of socio-environmental faotors.suoh as senso-nal
differences, economic conditions, types of,oooupation, nature of land pro-
ductivity, ete, (Keys et al,, 1950; ﬂevadas and Eswaran, 19673 Wray and
Aquirre, 1969; Tulpule and Rao, 1972; Ballweg, 19723 Gupta and Mwambe,1976;
Greene, 19773 Rau, 19783 Grivetti, 19813 Shukla, 19823 Roy and Roy, 198c¢
Chong et al., 1984; Fdmundson and Sukhatme, 1990, 1992), However, only
A few of these studies have revealed the parameters that are positively as-

8ociated with malnutrition,
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Fconomic Condition

Several studies have indicated the effeot of economioc condition on
nutritional status (Tanner et al,, 1966; Baker et al,, 1967; Ziffer et al.,
19673 Cook et al,, 1973; Owen et al., 19743 Rao, 19783 Gopalan, 1992 ;

£dmundson and Sukhatme, 1992; and others)

It is generally believed that nutrition and poverty are closely
related, Economists are always concerned with the framework of measuring
poverty, and in their attempt to understand this problem, they have taken
into consideration the nutritional status of a population (Osmani, 1992 ),
Osmani says, "Many elementary aspects of being poor, such aa hunger, 1ina-
dequate health care, unhygienic living conditions, and the stress and str-
ain of precarious living tend to impair a person's nutritional status". Mar-
torrel and Ho (1984) have observed that the basic cause of malnutritiion 1in
most of the developing countries is socio-economic condition. According
to them, "Ignorance of the special needs of children and inappropriate cul-
tural beliefs and practices often causes families to give their children
diats that are less in quantity and quality than those they could provide",

>

Ferro-Luzzi et al, (1979) have reported that the Italian children,
who have higher socio-economic status, generally get better diet than those
belonging to the lower socio-economic condition. Wray and Aquirre,(1969)
have also observed that the Columbian of low income families have hi gher
rate of malnutrition than those of higher income families, Data from . Sry
Lanka, Brazil, Madagascar and Tunesia have also revealed a positive rela-
tionship between calorie intake and family income (FAO, 1977). Paswal

(1972) |, Perisse and Kamoun (1981), and Chong et al, (1984) have also made
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a similar observation in Phillippines, Tunesia and Malaysia, reapectively,

In urban Peru, Graham at al, (1981) have reported that the ovarall
1ietary iatake as well as the proportion of energy consumed as fat and anj-
mal protien increases with the rise in per capita expenditure for tfood,
Arown (1984) , in a review on the determinants of dietary intake of infants
and children, has'suggested that the parental occupation is the major de-
terminant of dietary consumption because of the fact that the availability
of food to the family i{s highly influenced by this factor. She han  alsae
pointed out that the children, belonging to the higher economic strata,have
higher intake of calcium, riboflavin, carotene and vitamin C because of
their increased consumption of cow's milk, fruits and vegetables, Similar-
ly, Groenewold and Tilahun (1990) have shown that income andi  ooccupation
of the father in a household are the major factors influencing the nutri-

tional status of childran.

In India also, studies have indicated that the dietary intakes are
associated with the socio-economic conditions (Devadas and Faswaran, 196/(;
Sukhatme et al., 1969; Gopalan et al,, 19713 FAO, 1977# Thi mmayamma et
al,, 1982; Majumdar et al,, 1985; Basu &t al,, 19873 Bharati and Basu,

19883 and others).

bntn colleoted from different mtatem of India by the Nattonal am-
Ple Survey Organisation (NSS, 1982) reveal that the per capita intake of
Protien, calories and fat increases consistently with the rise in per capi-
ta expenditure. Mitra (1942) has shown that among the Ho there is a

Positive relationship between family income and calorie intake, Devadas
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ot al. (1967) have alan reported that the conmumption of different nulviont
is positively associated with family income. Gopalan et al, (1971) have
nbserved that the achool children, belonging to the higher asconomic atatun,

have higher intake of protien and calories than those children, belonging to
the lower economic atrata, Similar observation has been made by Thimma-
vamma et al., (1973), Kaur et al, (1982), Data from West Bengal have al-
30 revealed that the consumption of all nutrients, except that of vitamin C,
increases significantly with the rise in the level of economic condition. In
fact, the Indian children in poor rural communities have suffered not only
from calorie deficiency but also from other nutrient deficiencies such asa
fron, vitamin A, Iodine, etc.(Gopalan, 1992), With regard to adulta, Hao
et al. (1990) have shown that both male and female adults of higher economic

Rroupm have lower rate of undernutrition and higher rate of overnutri tion

than those of lower economic groups.

Some studies also indicate that the per capita consumption as well
as the daily consumption per consumption unit of different food items tends
to increase with the rise in per capita income of household (Ramana and Kn-

dar, 19763 National Institute of Nutrition, 19823 Bharati, 1983),.

™
DEMOGRAPHY
The effects of various bio-social variables on fertility and mor-

tality have been suggested by many workers (Pearl, 1939; Davis and Bliake,
19563 Hauser, 1959; Nag, 1962; Chase, 1962; Mitra, 1966a, 1966b; Dumend,
1975; Rao, 1976; Kohli, 19773 Nag, 1977; Chang et al., 1979;Howell,!979;

Lee, 19793 Nag, 1981; Martorrel, 1982; Isely, 1984; Gray, 1988; Bharatt
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and Basu, 19903 UNICEF, 19913 Kost and Amin, 1992; HKedaiah and Kapoor,

19923 Freeney and Feng, 1993; and others)

2,2 FERTILITY

Many studies have revealed the relationship between fertility and
soclo-environmental factors like nutrition, income, education, religion,
etc.( Gopalan and Naidu, 1972; Frisch and McArthur;1974;lee,1979;Bharati,
1981; Ghosh et al.,1983; Bentley, 19853 Kono, 1986; Balakrishnan and
Chen, 1990; Bharat! and Dastider, 1990} Mukhopadhyay, 1990: RajJan and Kao,

19915 etc, ).
(a). Hutrition

It has been suggested that nutrition has a great influence on fer-
tility rate (Gopalan, 1973; Dumond, 1975; Howell, 1979; Lee, 1979; Sen
Gupta, 19793 Bongaarts, 19803 Population Kesearch Leada, 1981; Handwer-
ker, 1983; Bentley, 1985; Roth, 1985; Mahadevan et al,, 1986; Bharati

and Basu, 1990; Fllison, 1990; and others),

de Castro (1952) has suggested that protien deficiencies in de -
veloping countries have increased fertillty rate. Bongaarts (1980) 1is
of the opinion that in western industrialised nations, women have lesa num-
ber of children because of the highest nutritional intake, whereas the hig-

hest prevalence of malnutrition in developing countries is associated with

high completed fertility rate,

However, it has also been reported that menstruation and ovulation

N

can stop when a woman suffers from a severe weight loss (Frisch and McArthur,



17743 Lev Pan, 1774 1 Rentley, 1985), A atudy, which has been careiag
ant in Matlab area of Panpgladeah, Also shows that the total ferlity rate
declinea by 34 <, during the 1974-75 famine (Razzagne. 1aR6 ), bat it fn-
rrenceg again after the famine (Chowdhury and Cen, 1977), Pemnington(
1992) haa alao reporcted that there {09 no asnoctation botweer terti bty and
and nutrition among the !Yung of Southern Africa, 5o, it showa that the

fortility rate variea with the variation in food supply (Chen et ol 10740,

In India, a relationship between low fertility and mailnntrition
has been reported by Gopalan and Naidu (1972). Sen Gupta (179) HER!
anppeated that adequiate dietary intake has brought about o high fertility
rate, if family planning methods are not practised in a population. But

Bharati and Baso (1990) have obaerved that the fertility rate in higcher

in women with low calorie intake than in those women with high calorie in-

take .
(v). Economioc Condition

The effect of economie condition on fertility hae been revealed in
miany studien (Cinha, 19575 Mitra, 1966y 196b6by  buttn and Seal, 10745 N,
19763 Frisancho et al.,, 1976; Chang et al,, 1979; Bharati, 1981; Smith
and Ward, 1984; Gulati, 19883 Choudhary, 1988; Mukhopadhyay, 12903 snd ot-

hers).

It han been reported that the average fertility rate asn well as
the average gross reproduction rate in the low income countries i4 about two

times higher than those in the high income countries (World Rk, 1974, Hao

[
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(1976) has observed that many countries if 4in south east Anta like China,

sri Lanka, Phillippines, etc, have experienced a rapid decline if ferti-

lity rate owing to changes in economio structure.

In the United States of America, Freeman (1963) has described that
the lower fertility rate is highly associated with higher economic condi-

tion, A similar observation is also made by Westoff(1986) and UN(1976),

In India, some studies have also revealed the inverse relationship
between fertility and economic condition (Mitra, 1966a, Nsg,1967; Agarwala,
1970; Chaterjee et al., 1980; Bharati, 19813 Ghosh et al., 1983; Gulati,

19883 and othera)

Many studies have revealed that fertility rate is hi gher among the
lower income groups than that among the higher ones (Sinha, 19573 Driver ,
19633 Agarwala, 1972; Mukhopadhyay, 19813 Basu et al,, 1981 Bharatt,

19817 Ghosh et al,, 19833 eto.).

Choudhary (1988) has observed that the rate of live-birtha is hi-
gher among the Santal with better economic condition thaW that among the
Pahariya, who belong to the lower economic status, It may, however, be
mentioned that Jorapur's (1967) study ;;;ng the Dhurwar-has revealed that
the high income groups have higher fertility rate than those belonging to
the lower economic strata. 7 Agarwala (1970) has also reported that the
fertility rate in rural areas near Delhi does not vary with the income le-
vels, So, Jain (1975) is of the opinion that the effect of income,par-

'
ticularly that of occupation, on fertility is "fragmentary and inclusive" .

He has suggested that further studies should be carried out with a view to
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understanding the effect of occupation on fertility, particularly among the

agricultural groups,

»

(o). Education

The effect of education on fertility has been revealed in many
studies (UN, 1961; Driver, 1963; Mitra, 1966b; NSS, 1967, 1970; Kiser,
19713 Stanhope and Hornabrook, 19743 Ghosh et al,, 1983; Bharati and Das-

tider, 19903 De Wit and Rajulton, 1992; and many others),

Caldwell and McDonald (1981) have suggested that education of
the mothers is a very important tool for breaking some of the traditionnal
norms and thereby enables them to have more independence in taking dect -
slons with the family situation, Thus, education has been regarded as
one of the most important factors for bringing down the birth rate in most
of the western.countries (Westoff, 1986), Data from South Africa  have
also indicuated the inverse relationship between fertility and educational

level (Lotter, 1977).

Kasarda et al, (1986) have observed that education exerts its in-
fluence on a wide spectrum of social-psy;;ological orientation in women, in-
cluding freedom from tradition; greater faith in science and technology,hei-
fRhtened aspirations for themselves and their children, attitudes and senti-
ments towards smaller family size, De Wit and Rajulton (1992) have
alao mupported this point of view that education does exert a subatantinl
positive influence on birth timing for women of all age groups, In fact,

the importance of education for limiting the family size has been revealed

in many studies (Caldwell, 19803 Dodoo, 1992; and others).
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In India, Hussain (1970) has found that the parents with higher

educational background are more inclined to limiting their family size
than the parents with lower educational background, The inverse rela-
tionahip between fertility and education has also been reported by many

anthors (Dutta and Seal, 19743 Chatterjee et al,, 19803 Ghosh et al 1983%;
Bharati and Dastider, 19903 and others), But Agarwala (1972) has su-
ggested that the negative relationship between fertility and education is
clearly significant only when the mothers are educated up to matriculation

or more,

Among the Khasi, it has also been reported that the fertility ra-
te tends to decrease with the increase in educational level of both husg-

band and wife (Baruah and Das, 1982),

(d). Age at Marriage

Several studies have revealed a negative relationship between fer-
t1l1ity and age at marriage (Bumpass, 1969; Busfield, 1972; Mandelbaum,1974
{ Mahadevan, 19793 Patnaik, 19813 Choudhury, 1984; Bharati and Dastider,
1990} and others). -

Peal (1970) has reported that there is an inverse relationahip be-
tween age at marriége and fertility. A similar observation has also been
made by Dore (1953), Freeney and Feng (1993), eto., Kono (1986) has sug-
gRested that in Japan socio-economic factors play a great role in bringing

about changes in age at marriage. Zathar (1988) is of the opinion that
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the "initial rises in mean age at marriage of women to around I8 in Paki-
stan may lead to higher marital fertility owing to higher fecondablility
and other factors which seem to lead to very spacing between consecutive

birtha",

Jn India, studies have also revealed that the decline in ferti-
11ty rate occurs concomitantly with the increasing mean age at marriage
(Balakrishna, 1951; Majumdar, 19603 UN, 1961; Mukherjee, 1962; Agar-
wala, 19623 Driver, 1963; Agarwala, 19643 Gulati, 1969; ltaman, 1973,

Patnaik, 19813 and many others).

Hussain (1970) observes that 'age at marriage has an inverse effect on
fertility, but educational status exerts, in turn, a great influence on
age at marriage, Similarly, Bharati and Dastider (1990) have made a
similar observation in their study among the Mahishya of West Bengal .
Some studies also show that age at marriage is associated with socioeco-

nomic conditions, thereby it is difficult to assess its direct impact on

fertility (Gulati, 1969, 1978).

(o). Religion -

Several studies have indicated a relationship between fertility
and religion (Davis, 1951; Kiser, 1962; Nag, 19623 Westoff, 19623Dri-
ver, 19633 Goldberg, 19673 Mandelbaunm, 19743 Rele and Xanitkar, 1977;
Mahadevan, 1979; Sebastian, 1981; Chaudhury, 19823 Rajan and Rao, 19913

and others).
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It has been reported that the Muslims have higher fertility rate
in comparison with their non-Muslim neighbours in many countries of Asia
and Middle Fast (Davis, 19513 Sinha, 19573 UN, 1961; Nag, 1962; Dri-
ver, 19633 Kirk, 1966; Rele and Kanitkar, 19773 Chaudhury, 1982), Kirk
(1966) has reported that in moast parts of the world, the fertility rate
among the Muslims is higher than that among the non-Muslims. Balakrishnan
and Chen (1990) have observed that more religious women are less likely

to use contraceptives, thereby having higher fertility rate,.

In India also, many studies have revealed that among the reli-
glous groups, the Christians have the lowest fertility rate, which is fo-
llowed by the Hindus and then by the Muslims (UN, 19613 Rele, 1963%;Agar-
wala, 1964; Dandekar, 1967; Kirk, 19683 Mandelbaum, 19743 CGhosh et al.

,1983; Rajan and Rao, 1991),.

Srinivasan (1967) has reported that in all age groups, except in
the age group 25 - 29 and 35 - 39 years, the Muslim marrjed women have
higher fertility rate in comparison with the Hindu and Christian married
women, The Mysore study (UN, 1961) has shown that the fertility rate
among the relatively well educated Chritfians of Bangalore city 13 lower
than that among the married women of other religions. A study, con-
ducted by the National Saple Survey (NSS, 1977), has also clearly indica-
ted that among the religious groups in India, the Christians have the lo-
west birth rate, which is followed by the Sikhs, However, some stu-
diems do not confirm the observation that the fertility rate ias always hi-

gRher among the Muslims than that among the other religious groups ( Nag ,



30

19621 Rao and Mathen, 1970),
(£). Other factors

Besides the factors mentioned above, there are many other factors
that are responsible for reducing fertility rate like adoption of family pl-
anning (Michel, 1967; Mitchell, 1972; Ramakumar and Gopal, 1972; Cheng and
Rajulton, 1992), breast feeding (Brown, 1982; Prema and Rabindranath, 1982;
Rahman and Phillips, 1988), participation of women in labour force, etc,
(UN, 19613 Heer, 19643 Namboodiri, 19643 Heer and Turner, 1965; UN, 19673

Gandell et al., 1970; and many others).

2.3, MORTALITY

Several studies have documented that the infant and chtld mortalf-
ty rates are associated with a large number of bio-socioenvironmental fac-
tors such as nutrition, economic condition, education, religion,maternal age,
sex, birth order, etc. (Wills and Waterlow, 1958; Yanakara, 1959; UN, 1961
Stockwell, 1962 WilO, 19703 Ekanen, 19723 Puffer and Serano, 19753 Newman,
1975; Ayeni and Oduntan, 1978; Basu et~;1., 1980a ; D'Souza and Bhuiya,1982;
Farah and Preston, 1982; Frenzen and Hogan, 19823 Martin et al., 1983; Mar-
torrel and Ho, 1984; Teckce and Shorter, 1984; Rustien, 1984; Rao, 1987;Bha-

rati and Dastider, 1990; UNICEF, 19913 Redaiah and Kapoor, 199Z; Kost and

Amin, 1992; and many others).
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(a). Nutrition

The attribution of nutrition to infant and child mortality has
been reported by many authors (Morley, 1969; Dumont and Rosier, 1069;%ri-
ngley, 19693 Flinn, 1970; Wray, 19783 Chen et al., 1980; Martorrel and

Ho, 19843 Tekoe and Shorter, 19843 Fogel, 19863 Rao, 1987; Fogel, 199<),

It is suggested that malnutrition increases the rate of morbidi-
ty, thereby resulting in a high mortality rate (McDernott, 1986). The
studies, carried out in many African countries, have also shown that the
high death rate may be associated with malnutrition and infection (Snyder
and Merson, 1962), A similar observation has also been made in many

countries in south Asia (Basu et al,, 1980a),

A study, carried out by Sorimshaw et al.(1957) in four Guatemu-
lan villages, shows that the nutritional factors, especially protien-
calorie malnutrition, are contributory to at least 50 % of infant morta-
1ity, In Java, Timmer (1961) has found that malnutrition causes
deaths not only in infant stages but also in successive ages. Goenewold
and Tilahun (1990) have also reported that the degree of malnutrition {i=s
positively related to the risk of mortality. In Kenya, Ewbank et al,
(1980) have also found that malnutrition is a major factor, which is res-
ponsible for high infant and child mortality rates, A study, carried
ont by the Pan American Health Organisation (1971) in ten American coun-
tries, shows that mortality of children under five years of age is posi-
tively amsociated with malnutrition, Huffman and Lamphere (1984) have
suggested that "child survival depends upon adequate nutrient intake and

the availability of a child to resist or recover from infections", Tekce
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and Shorter (1984) have alsoc pointed out that the children of " low nutri-
tional status appear to be at approximately double the risk of dying when

compared with other children ,..."

In his paper on the nutritional deficiency and susceptibility to
infection, Chandra (1979) has pointed out that undernutrition and infectio
n, either one or both, are major contributors to morbidity and mortality,
especially in the case of the 'under previledged children', Gravioto and
Delicardie (1976) have also shared the view that the nutritional factors
may be directly or indirectly contributory to the higher child mortality
rate in Mexico than in the USA, Puffer and Serano (1973) have made 1t
clear that though malnutrition in Latin America is not a direct ocause of
death, it is a contributory factor to about 50 % of infant and child mor-
tality. One of the conclusions derived by Martorrel and Ho (1984),on the
basis of their review of literature on nutritional status and child survi-

val, is that "Infections are more frequent in malnourished populations but

this ims best attributed to differences in the quality of the environment
between rich and poor. Clinical evidence shows that infections are gene-
rally more severe in children from developing countries." They &re also

of the opinion that the improvement in-dietary intakes during infancy and
early childhood is highly associated with the decrease in mortality rate.

On the contrary, some studies, conducted in New Guinea and Latin America,
have revealed that the mortalityrate is not significantly associated with
the nutritional status of the survivors (Malcolm, 1974; Solimano and Vine ,
1980). In Sri Lanka also, Gajanayake (1988) has reported that ohanges
in total food supply do not seem to be associated with infant mortality. Si-
milarly, Wrigley and Schofield (1981) have reported that they are not a-

ble to find out even a weak correlation between food supply and mertality
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rate in Fngland.

Turning to the Indian situation, Kohli(1977) is of the opinion that
malnutrition is associated with infant mortality rate, BSen Gupta (0 1979)
has also suggested that the major causes of still-births and {nfant mortali-
tv are poverty and undernutrition. A similar observation has been made by

Rharati and Basu (1990) in their study among the Mahishya caste community

in ¥ent Rengal, Kan (1987) has also found that the mortality rate {a hi-
gh among the children having the marasmic Kwashiorkor along with gastiroin-
testinal diasorders, A study, carried out by Mohanty and ahu (1931),  han

alao revealed that mortality rate is high among the malnouriahed children,

In the north-eastern region of the country, no study has so far beoen
carried nut to find out the effect of nutrition on health atatus of + commu-
nity, Barua (1984) has pointed out that the infant mortality rate in this

part of the country may also be associated with nutrition and others faictors,

(v). Economic Condition

The effect of economic condition on infant and child mortality hau
been revenled tn miny studies (UN, '962;; NsS3, 19623 Stockwell, ao. o N,
1970; Frisancho et al,, 1976; Markides and Barness, 1977; Mitra, 1978
Rodgers, 19793 Hashmi, 1980; Bharati, 1981; Blaxter, 1981; D'Souza and
Bhuiya, 1982; Stockwell and Wicks, 1984; Mahadevan, 1984; Tekce and shor-
ter, 1984; Brown, 1984; Amin, 1988; Holian, 1988; Kost and Amin, 1ua./

and nthers).
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It 1s reported that higher the infant mortality rate lower is
the father's ezrning (Woodbury, 1925; Srivastava and Saksena, 1981), Greenby
and Lewis-Fanning (1967) have reported that in 15 areas of Kngland and Wiles
during 1950s, the infant mortality is high in those families which belong

tr the low economic atatus and poor hygienic oconditions, Sfmilarly, Mosaley

and Chen (1984) have suggested that "consequences for infant health and mor-
talfty depend largely upon the general economic circumstances of the honse-.

rnld", Supporting the above observation, Ewbank et al, (1986) hav. reported

that ¥anytr han experiancad a sharp decline in mortality rate, owing to nocto-
economic development and cultural changes, In this connection, it

may also be mentioned that the World Bank (1974) has reported that mortality
rate is independent of economic development, It has suggested that the
decline in mortality rate in many developing countries is mainly due to {m-

provement in the fields of public health and disease contrel measures.

In India also, Misra (1970) has found that the infant mortality
rate {s high in those families, belonging to the low economic satrata nf
the society, A survey, conducted by the National Sample Survey (N53,1970)

, has nalan revealed that the infant mortality rate {a high, when per capit

-

income 13 low. A similar observation has also been made by Verma (1977),

Bharati (1981), Mukhopadhyaya (1981), Choudhary (1988), and many others.

(c) Education

Several studies have indicated the effect of education on infant
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and child mortality (Ruzicka and Kanitkar, 1972; Stockwell and Hutchinson,
1975: UN, 1980; Meegama, 1980; Arriaga, 1980; Cochrane, 1980; Hashmi,
10803 Gandotra et al,, 1982; 1India Registrar General, 1983; Davanzo, 19843
Nare, 19843 Mahadevan, 1984; Lindenbaum et al., 1985; Amin, 1988; Bhara-
ti and Dastider, 1990; Pant, 199t3; UNICEF, 19913 Ahmad et al,, 1991; Ra-
datah and Kapoor, 19923 and many others), Ware (19Y84) haa, however,po-
{nted out that "No studies demonstrate that poor but educated women with
limited acceas to effective sanitation or medical facilities nevsrtheless

achieve aienifieant reduction in child mortality”.

Flegg (1982) has suggested that literacy has the greatest {mpact
on child mortality in societies with a relatively equitable distribution of
income, In rural Egypt, it has been found that the infant mortality rate
tends to decline with the rise in educational level of the mothers { Khali-
fa, 1976). A similar observation has been made in both rural and urban
areas of Indonesia (Hull and Hull, 1976b). In Nigeria, Caldwell (1079 )
has reported that the women with primary education have experienced a lower
rate of child mortalfty by 42 % in comparison with those women, who have no

formal sdnention,

In Latin America, Palloni (1981) has reported that literacy has
much greater impact on child mortality than on infant mortality. In Costa
Rica, Haines and Avery (1982) have found that the infant mortality rate as
well as the child mortality rate tends to vary with the varying educational
standards of the mothers, 0'Toole and Wright (1991) have documented that
parental education is a key factor for explaining the child mortality dif-

ferentials in Burundi. They have also observed that the effect of  ma-
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ternal education on child mortality is stronger than that of the paternai

ecducation,

On the basis of gome data from ten developing countries, Caldwell
and McDonald (1981) have, however, reported that the effect of education
can be significantly perceptible only, when the mother's education {s abo-
ve primary level, It may also be noted that some studies have indi-
cated a weak or insignificant effect of education on child survival ( Kel-

ley ot al,, 1982; Goldberg et al,, 1984; Casterine et al., 19849),

In India, Dwivedi et al, (1990) have reported that the 'relative
fmportance of literacy rate in reducing infant mortality rate is extraor-
dinary!', Mandelbiaum (1974) has suggested that an educated girl i
likely to keep more of her children alive, Kost and Amin (1992) have
reported that in rural areas of Ludhiana district the maternal education
has a strong and significant effect on early infant mortality rate, Uri-
vastava and Sakaena (1981) and Bharati{ and Dastider (1990) have alao found
that the infant mortality rate is largely influenced by the educational st-
indard of the mother, A similar view has been expressed in some other
studies (Ruzicka and Kanitkar, 1972; Ladislav and Kanitkar, 1973; Uingh,

19743 Khan et al., 19783 etc.).

(a). Religion

Only 2 few studies have revealed the effect of religion on infant

mortality. Fwbank et al. (1986) have reported that there is no signifi-
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cant difference between the Muslims and the Roman Catholics in respect of

mortality rate. It 13, however, higher in the Muslims than in the Pro-
testants, In India, the National Sample Survey (NS3, 1970) hasx  shown
that the mortality rate in rural areas, is high among the lMindun, but low
among the ikhs, Rut in {in urban areas, the death rate mony the Hin-

dus is found to be similar to that among the Muslims, and also that amony
the Christians is similar to that among the Sikhs, Chandrashekhar(1972)
has suggested that although the Christians form a small part of the total
population, the low infant mortality rate among them {8 more perceptible

than that among the Muslims, owing to better child care and higher atan-

dard of education,

In the north-eastern region of the country, a study conducted by
Das and Das (1982) among the rural Assamese has revealed that the mortali-

ty rate varies even within the same religious group, i.,e. the Hindu reli-

gion,
(e). Biological factors

Besides its association with different socio-economic parametera,
infant mortality is also known to have a correlation with maternal agre,

sex and number of offspring, birth order, birth weight, etc. ( Woodbury,
19263 Morris and lHeady, 19553 Chase, 19623 WHO, 1970: Shah  and Abey,
1971; Puffer and Serano, 1973; Frisancho et al,, 1976; Ayeni and  (Odun-

tan, 1978; Amin, 1988; Majumdar, 1988; Chatterjee et al., 1Q4Q1 and



in

nthern).

It has been reported that the offspring of the very yound and el-
derly mothers are prone to greater risk of death (Puffer and Seranc, 1273,
NCHS, 19733 Dott and Fort, 19753 Ayeni and Oduntan, 1978). Strandskov
and Einhorn (1948) have found that the frequency of still-births {s higher

in the case of elderly mothers, aged 45 years and above,

Newcombe (1965) has suggested that the early mortality, whe ther
atill-birth, infant or child mortality {s common in higher birth order,
Several studies have also demonstrated the correlation between infant mor-
tality and birth order (Pearl, 1939; Morris and Heady, 1959%; Chase,196.7;
WHO, 19703 NCHS, 1973; Ayeni and Oduntan, 1978; Majumdar, 1088 ). In
India, Poddar (1975) has observed that the reproductive waatages ( seinr-
births and abortions) in the Dule Bagdi of 24 Parganas is high in both lo-
wer and higher birth ordera, Rarua (1982) haa reported that among the
Hajong of Meghalaya, the {nfant mortality rate is very high in the firat

birth order, but it decreases gradually with the increaning birth order,

1t has also been suggested that the infant mortality rate in  mi-
les is higher than that in females (Yerushalmy, 1967; Chase, 1969). But
the atudies like those conducted by Ayeni and Oduntan(197/), BRarua(1ous)
etec. do not confirm this observation, sharma and Khan (1990) have al-
30 found that among the Kairwar trival women of Madhya Pradesh, the femile

death rate is higher than the male death rate.
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ANTHHOPONETKIC VARIABLES AND REPRODUCTIVE PEKFOICM. i

2.4.

Several studies have been carried out to find out the relatianuhinp
between anthropometric variables and fertility as well as mortality (Daven-
pot, 1923; Clark and Spuhler, 1959:; Bressler, 1962:; Furusho, 1964: Dimen
and Thomas, 1967; Mitton, 19753 Vetta, 1975; Bajley and Garn, 19793 Mye-
ller, 1979; Martorrel et al,, 1981; Eugenie et al,, 1982; Rrush »t al,

19R3; Devi et al,, 1985; Sadhu, 1987),

Davenport (1923) haa reported that the American stocky women  have
higher fertility rate than the lean ones, Similarly, a atudy, condncted
in Denmark (‘tern, 1960), has revealed that the parents of nnrmal phy-oigque
tend to be more fertile than the chondrodystrophic dwarts, Clark and Sen-
hler (1959) have shown that the tall statured mothers are lean fortile thon
the ashort statured mothers, though the differences between these two mroupn
of mothers in reapect of live-births §s not statistically abmmiticant, Thao,
have nlno found a positive relationship between body weight and fertility

rate

Bafley and Garn (1979) have also made a similar obuervation that
there ias a strong tendency for the heavier women to have hiuzher fertility

rate They hnve tino found a negative relationahip bhetween ataturs  and

.
s

number of live-births,
Martorrel et al, (1981) have reported that among the Guatemalan In-
dinnn there ia9 4 poaitive sienificant relationship between atanture and nun-

ber of surviving children. They have also found that the infunt mortali-

ty rate is sisnificintly higher for the children of the sherter womon, Rro-
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ah et oal . (1983) have alao found ponftive linenar regre:sionn between re

productive variables and body weight, triceps skinfold thickness and head
breadth, They have also found negative quadratic regressions between
reproductive performance and height, sitting height and bizygomatic dia-

meter,

In India, studies on the relationship between anthropometric vi-
riable and reproductive performance are very few in number, Devi et al,
(1985) have found that among the Jalari of the Coastal belt of Visakhapa-
tnam the mean number of live-births as well as the mean number of survi-
ving children i3 significantly higher among the shorter women. However,
the difference between the shorter and taller groups of women in respect
of mortality ratea, 18 not statistically significant. Another atudy,
conducted among the Kashmiri Pandit and Muslims (Sadhu, 1987), has also
revealed that the shorter women are more fertile than the taller onen
Sadhu (1987) has also found a negative relationship between body  weight

and fertility rate,

2.5, PIYSICAL GROWTH

Several studies have revealed that the pattern of growth and de-
velopment is greatly influenced by nutrition and other socio-econonic fa-
ctors (Tanner, 1962; Downs, 1964; Garn, 1966; Scrimshaw and Gordon,
1968; Winick, 1968; Goldstein, 1971; Rea, 1971; Prasad et al., , 1972
ICMR, 19723 Prereira and Sundararaj,1975; Eveleth and Tanner, 1976; Fri-

sancho, 1978; Tanner, 1978; Garn, 19803 Bandyopadhyay et al,,1981; Garn
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et nl,, 19847 Maletnlamn, 19861 Musaiger et al., 1989; Mohanty ot at,,
19903 Lakshmanudu and Rao, 1990; Bharati and Basu, 1990; Terrell and
Mascie-Taylor, 1991; Gopalan, 1992; Hauspie et al., 1992; Nestel et al.

, 1992; and others),.

Nutrition

Adequite nutrient intakes are generally considered to be neces-
sary for normal growth and development as well as for prevention of defi-
ciency diseases (Mitchell et al., 1976; WHO, 1986). 1t has also been
suggested that inadequate intake of protien and other nutrients during p-
re school age period may not only result in growth retardation ( Tanner,
19783 Shephard, 1978; Gopalan, 1992 ),but may also affect mental develop-
ment (Brown, 1965; Gravioto et al,, 1976; Spurr et al,, 1982; Jamison,
1986 ; Moock and Leslie, 1986), Martorrel and Ho (1984) have pointed ou
that 'race and climate', which were previously considered to be the two
major determinants of variations in body size of children, are now-a-days
believed to have no or little importance, They have noted that amall
body size of children in developing countries is largely due to effects

of poor diet and frequent infection.”

Eveleth and Tanner (1976) have observed that populations,living
under chronic poor dietary intake, develop a pattern of growth, which {is=s
characterised by (a) slow growth rate and (b) late adolescent growth a-
purt, Dettwyler (1991) has shown that in rural Mali malnutrition a-

mong children is a major factor, which is responsible for growth retarda-
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tion and high raten of childhood morbidity and mortality,

Greulich's(1957) study on physical growth and development of the
American born and the native Japanese children has reveuled that, thoue
who had ben brought up in the United States are taller and heavier than t-
hose who had been in Japan, owing to improved standard of nutrition and
physical environment, Data from Malaysia (Chong et al,, 1984) have
also revealed a positive effect of protien-energy malnutrition on growth
pattern of the pre-school and primary school children, Similar]y,Hod-
ge and Dufour (1991) have observed that malnutrition is one of the {mpor-
tant factors, which 13 responsible for growth retardation among the young
Shipibo Indian children of Eastern Peru, Lampl et al, (1978) have
reported that among the New Guinean school children, protien supplement

has contributed largely to a faster growth and maturation,

Besides the above observation on the relationship between physi-
cal growth and nutrition, it may be mentioned that there are also stu-
dies, which reveal the contradictory results regarding the effect of nu-
trition on child growth and development, Mora otbnl. (1981) have re-
ported that "“imple provision of food “supplements without effective pre-
vention of infections ... 18 likely to have limited effect on prevention
of growth retardation" . Beaton and Chassemi (1982) have made a re-
view of literature on the effect of nutritional interventions on growth
pattern of children, Their main conclusion is that food distribution
programmes are rather "expensive for the measured benefit", They have

also pointed out that "close scrutiny of the results of the total expe-~
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rience suggested that anthropometric improvement was surprisingly amall",
In this connection, it may also be noted that Durnin et al. (1914) have
shown that the 14 year old children of Glassgow, who have had energy in-
take below the recommended level of the FAO/WHO, were neither lighter n-

or shorter than the mean values for the British children.

Turning to the Indian situation, Rao (1961) has suggested that
the pattern of growth is strongly influenced by dietary intakes, Gopa-

lan (1992) has observed that, "The speed and intensity of growth retarda-

tion and the consequent duration over which a given order of growth re-
tardation results will differ depending on the nature and extent ot die-
tary inadequiacy and superadded infections", He hagalso reported that

the Indian children with adequate nutrient intakes have shown i growth p-
attern, which is similar to the Harvard standards. Easwaran et al,

(1974) have also shown that both boys and girls with better dietary in-

takes are heavier and taller than those with poor nutritional status. A
atudy, carried out by Satyanarayana et al, (1980), haa alno tndicated th-
At one of the main causes of growth retardation among the pre-sachool boya

in rural Hyderabad is nutritional deficiencies.
-

Bhattacharya et al, (1978) have suggested that btetter growth r-
ate among infants in Minocoy island of Lakshwadeep has resulted from the-
fr supplementary foods in comparison with those in Agathi island, K.ja -
lakshmi (1981) has also pointed out that the children belonging to poor
economic condition can grow well as those belonging to the better econo-

mic status, provided they are given with food supplements, Similarly,
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other studies like those conducted by Mukherjee et al, (1986), Pakrani et

al, (1987), Mohanty and Sahu (1991), etc. have also revealed the eftect

of nutrition on physical growth,

Besides the above observations, it may also be mentioned that
Mohanty et al, (1990) have reported that the tribal boys of Oriasa, stay-
ing in Hostel, are heavier and taller than those, living with their pa-
rents, though the dietary intakes of the Hostel boys are far from being
adequacy. Satyanarayana et al, (1989) have found that the severely
malnourished children, from birth to age of 5, have gained a hetght at

puberty which is equal to that of the normally nourished children.

Foconomic Condition

Physical growth of children has been reported to have associa-
ted with some socio-economic factors (Hamill et al., 1972: Bogin and Mac-
Vean, 1978; Smith et al,, 19803 Bielicki et al,, 1981; Johnston, 1986
Malhotra and Singh, 19883 Lasker and Masoie-Taylor, 1984; Rao et al,,
1990; Terrell and Mascie-Taylor, 1991; Hauspie et al,, 1992;and others)

o™ .
There has been a general agreement, on the basis of data from

different parts of the world, that variations in growth pattern of chil-
dren in the developed couniries of Europe and North America on one hand
and in the developing countries of Asié, Africa and Latin America on the
other are mostly attributable to differences in their sccio-economic sta-
tus, and no* to genetic differences (Habicht et al., 1974: Stephenson ot

1l 1983; Fveleth and Tanner, 19903 Gopalan, 1992). According to

*9
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the World Hank (1906), about 730 million people in developing countvien
do not have adequate energy intakes and nearly 340 million of them are
at the risk of stunted growth and serious health problems, Having ba-
sed on the results of 56 height studies and per capita income estimates
for twenty countries, Steckel (1983) has found that there is a close

relationship between height and per capita income.

Verghese et al, (1969) have reported that head and chest cfr-
cumferences and weight of North American Negro children, belonging to
the low income families, are significantly lower than those, belonging
to the middle income families, In England, it has been reported th-
at children, belonging to the middle and upper classes are taller than
those, belonging to the unskilled working class (Goldstein, 1971). ito-
na et al, (1978) have shown that the British children of the unemplocy -
ed fathers are shorter on average than those of the employed ones,
Lasker and Mascie-Taylor (1989) have also shown that there is a rela-
ship between occupation of the fathers and height and weight of the Rri-
tish children, In Ethiopia also, Groenewold and Tilahun (1990) have
found the effect of income and father's occupation on'weight for apge

and weight for height of the children.-

Habicht et al, (1974) have presented some data from Columbia ,
which show that the children ( up to 7 years of age ) with better eco-
nomic condition are heavier and taller than those with low economic sta-
tus, Amirhakimi (1974) and Lampl et al, (1978) have also made a si-
milar observation among the Iranian and New Guinean school children ,

Tespectively.
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Data from Malayasia show that the mid arm ciroumference of the hi;-

her income group children are greater than those of children with lower eco-
nomic status Mckay, 1969). Fry et al, (1965) have found that the  Chi-
nesge children, belonging to the higher economic groupa, have thicker skin-
fold thickness than those, belonging to the lower ecconomic strata., However,

Rona and Chin (1982) have observed that father's social class and mother'sy
education are not related to the variation in triceps skinfold thickneas and
weight for height of the children, In this connection, it may be noted
that Sukkar et al, (1979) have also found that weight and height of the chi-
ldren have hardly changed, owing to improvement in economic condition, N
milarly, Malina and Himes (1978) have reported that the rural Zapotec chil-
dren, living in the valley of Oaxaca (Mexico), have similar height and wei~
ght to the well nourished U,S, children. Lindgren (1976) has alao repor-
ted that in Swedish urban area, the 'girls from the lowest socio-economic s-
tatus have more weight for height than the higher strata’', For bhoya there
are no significant difference among different socio-economic groupa, A
similar observation has also been made by Hiernaux (1964) between the Tulsi
children with better economic condition and the Huto children with lower so-
cio-economic status, Therefore, some studies have alnc revealed that
there are less differences between sodio-economic groups in respect of grow-

th rate (Tanner, 1962, 1992).

With regard to the Indian situation, some studies have shown that
children from high economic section of the community are heavier and tal-
ler than those, belonging to the lower economic strata (Chatterjee, 1958,
Mitra, 1939; Mitra, 1941; Mukherjee, 19513 Udaini, 1963; Datta Banik

et al,, 1970; Bharati and Basu, 1990 ).
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The dndian Comatl of Madioal Hemearoh (TCMK, 1972) hna veported

that height, weight, subcutaneous tissue and other anthropometric varia-
blea are aignificantly assoiated with socio-economic statun, Rajyalakshm
(1981) has also found that the children of higher economic groups are hea-
vier and taller than those of lower income groups. Similarly, Sinsh

and Malhotra (1988) have reported that the Patiala girls, belonging to the

higher social class, are heavier and taller than those, belonging to the
lower social clasg. Arm circumference and fat fold at triceps have al-
#o beaaen reaported to be associated with socio-economic condition Vi jayara-

ghavan, 1974). The effect of socio-economic condition on growth patt-

ern of Indian children have also been revealed in other studies (Rac and
Sastry, 1977: Satyanaraya et al,, 1980; National Nutrition Monitoring

Bureau, 1980; Bharati and Basu, 1990),

In north-east India, some growth studies have been published

(Das,1969-71,1972; Hazarika, 1974; Das, 1973, 1974; Duarah and Dasg,19(H;

Choudhury et al,, 1992; Das and Choudhury, 1992; etc.). But there {n
hardly any study, which shows the effect of nutrition and other avcio-
economic factors on growth pattern of children. Besides, most of the

studies have been carried among a different population of Assam only,

Other factors

Hetardation of growth with increasing family size has been re-
ported (Scott, 1961; Grant, 19643 Douglas and Simpson, 1964; Smith et al
.y 1980: etc.). Goldstein (1971) and Rona et al, (1978) have observed

that the children from larger sibships are shorter on average thin thosn
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from amallar athnhtpo, Rilloewion et al, (1983) have found that  the
values of subscapular and triceps skinfold thicknesses as well as mid
arm circumferance decrense significantly with the increnning family aize,

Malina et al, (1980) have suggested that the lack of secular change in
growth of school children may be also associated with some cul tural fac-
tors. It has also been reported that the girls are more susceptible

to growth disturbing influencea in comparison with the boys (Greulich ,

1951; Tanner, 1962),:
]

Das and Devi (1982) have reported that the famile babies of Hi-
ndu Assamese origin are heavier than those of their Muslim counterparts ,
It is also found that the mean value of head circumference is higher amo-

ng the children of the Hindu caste community.

2,6, ADULT BODY DIMENSIONG

Several studies have revealed that adult body dimensions like
height, weight, etc. are associated with nutrition, urbanisation &and oth-
ar mocio-economic factors (Shapiro, 1939; Lasker, 19543 HRoberts, 19b9;
Schreider, 1967; Harrison et al., 15;7; Kobyliansky and Aurensburg ,
1977: Rao and Sastry, 19773 Mimica et al,, 19783 Tartakovasky et al.,
1983; Eveleth, 1985; Roberts and Darn, 1985; Bharati, 1989; Rao et al,,

19903 and others).

Futrition

Calwick (1951) has suggested that the height and body weisht are
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greatly influenced by nutrition, Zimmer et al, (1944) have also  made
a similar observation in France. Hiernaux (1968) has observed that the
two ethnic pgroups of Rwanda are different from each other in reaspect of
adult stature, owing to nutritional and hygienic conditions, Ul jaszek
et 21, (1989) have also suggested that the differences among the three
populations of New Guinea (i,e, Vopkalmin, Ningerum and awin), in rei-
pect of some anthropometric measurements, are due to differences in dje-
tary intakes among these three populations, Harriason ot al, ( 1aeso)
have suggested that the nutritional factors play important role.s in  de-
termining the differences in body dimensions between high and low alti-
tude Fthiopeanas, B3italekhi et al, (1982) have sugge:nted that the in.
crease in weight and obesity among the relatively more westornised ae -

ttlements are due to better dietary intakes,

In India, Malhotra (1966) hasreported that stature haa a1 positive

¢orrelation wth nutritional lewl, Harrison et al, (1977) have suggested

that the S5ikha of northern India are taller than the Mudrani of [sounth
India, since the former have higher intake of protien, Vijayaraghavan
(1981) han nuggented that the differences in body dimennionn are vel ited

to differences in nutritional status, - Howaver, Basu et al, ( 1unob)
have pointed out that the proiien intake 13 not related to weight and
height, rather they are relafed to calorie and fat intakes, Similarly,
foy and Hoy (1982) have nbserved a positive correlation between calorie
intake and anthropometric measurements, Bhattacharya et al, (19R1 )

have Aauggested that the poor physigue in the Christian population of Mir-

pur village may be due to inadequate "dietary intakes and heavy parasite
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{nfectionn", It miy, however, be pointed out that Gupta and Baau( o)
hiave suggested that the differences 1in body dimensjiona between the higsh
and low altitude Sherpa may be due to environmental streas, rather than

due to nutritionial condition,

Economic Condition

Hothbhammer and Spielman (1972) have suggested that socio-econe-
mic condftion may have a great influence on varifations in adult body di-
mennfonn, 0liver and Tiaser (1977) have also found that there {. B
positive relationship between anthropometric characters and socic-econo-
mic status, Schreider (1967) has, however, observed that the French
peaalntas are heavier, though shorter, than the office workersa, Apiin,
Hornabrook et al, (1977) have found that in some Papua New Guinean popu-
latjons, height is not related to socio-economic status, but weight sh-

owa 1 positive correlation,

In indfa, Vijaynraghavan (1981) has reportad thut the Indfian .-
dulta of higher income groups are heavier and taller than thone, belon,-
Ing to the lower income groups. Jimilarly, Bharati (19489) hasg obaer-
ved that in both sexes, the values of body side measurements, skinfold
thickness, body fat and anthropometric indices increase with the increa-
sing income level,. Rao et al, (1990) have also found thit both mle
and female adults, belonging to the upper middle income groups, are tal-
1ler and heavier than those, belonging to the lower income groupsa, A
similar observation has also been made by Bhatnagar (1975) among the Rra-

hmina, 1iving in Lucknow city,
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Tt my, howrver, br mentioned thnt Majumdar et ol (198K have
found no discernible effect of occupation on adult body dimensnions among

the Himnlayan popaliations,

2.7. HAEMOGLOBIN CONTENT

A number of studies have revealed that the differences in hae-
moglnbin leveln are associnted with socfio~oconomic condftionn, nutvition

, age, sex, etc, (Napier and Das Gupta, 1936, 1940; Rio et al 1ah4;

)

Alekseeva, 19733 Owen et al,, 19733 Parra et al,, 1976: Gairn et a1,

1977: Dbas and Mukherjee, 1977, 19783 WHO, 1979: and othera),

Basta et al, (1974) have reported that the low income and poor
dietary intakes are responsible for aneamia among the Indonesfan workersn,

Owen et al, (1974) have found that the pre-school children of the Ilnjted

Staten with better nconomlie condition have higher hanemoglobin content
thion thonse with low economic condition, Hornabrook et nl, (197]) have
1lnn made 4 nimilar observation in the two Papua New GCuinenn poputa-
tions,.

In India, Prasad and Choudhiri (1943) have found a positive re-
latinnahip between haemoglobin content and socio-economic condition, :3i-
milarly, Pai and Theophilus (1974) have reported that the girls, belon-
Fing to the higher economic status, have higher value of haemoglolin con-
tent than those, belonging to the 1low socio-economic strata. A aimilen
observation has also been made by Vijayalakshmi and Dwaki(1276) anid Kaur
et al, (1982), Bharati (1983) has also observed the same trend in

the cage of milea, but in the case of females, the lower eronomic gronps
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have higher haemnplobin content than thoae, belonging to the high ecoonn

mic groups,

Parra et al, (1976) have reported that the girls have higher h-
aemoglobin levela than the boys between 9.5 and 10.5 years of age, but
lower than the boys from the age of 11,5 to 13,5 years, Thia sex di-
fference in haemoglobin content is reported to be associated with body
composition (Mellits and Check, 1968), owing to greater and faster  {n-
creanse in lean body mass of boys (Reba et al,, 19683 Brasel , 19687 Pu-

rra et al,, 1976),

Haemoglobin content is also reported to vary with age(Parra et
al., 1976; Das and Mukherjee, 19783), Das and Mukherjee (1078) have
reported that there is a gradual rise in haemoglobin level with the rise
in age up to 30 years in males and 20 years in females, Rao et al,
(1054) have also shown that haemoglobin content tenda to increane wi th

the advancing age.

Parra et al, (1976) have reported that there is no significant

A1 fferance in hiaemoglobin content in respect of age among the giria, but

o

among the boys there is a first increase from 10,5 to 11,0 years and a

second increase starts from 12,5 to 13,5 years,

With this brief review of literature on the related aspects of

onur study, we shall deal with our findings in the subsequent chapters,



CHAPTER 111

MATERIALS AND METHODS

In the present chapter, we shall deal with the nature and volume
of data collected for the purpose of the present study, We shall also

describe the methods, which have been adopted for the collection and ann-

lyses of data,

3.1. DUKATION OF FIELD WORK

The field work for the present study was conducted in five vil-
lages, falling under the War area during the period between 19an gpnd 1004

in different instalments. Dietary survey was conducted during the perinod

between October, 1993 and January, 1994,i.e. post-harvesting perind,

3.2, SYLTIMATIC RANDOM SAMPLING

The War Khasi are distributed in about 250 villagen in the =sou-
thern slope of the East Khasi Hills district of Meghalaya, For the por-
pose of the present study, a 2 % systematic random sampling of the War
Khasi villages was made, since it was very difficult to collect data from
all the villages. It may be mentioned that some difficulties were ari-
sing at the time when we prepared the list of sample villages( including
hamlets), because we were not ascertained which villages could be consi-

dered as falling under the War area, Consequently, we had taken the
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the aid of the State Government List of villages, falling under the border

area malnly Tu the Faal Khaal Hilla diatrict, along with the help of other
information, The list of villages was prepared randomly according to
the geographical distribution of villages under the War area, The 2 9%

systematic random sampling of the listed villages was determined and drawn
by a statistician, and as a result, five villages, namely, Nongkenbah,Maw-
siangei, Nongla, Wahumlein and Lapalang were selected for the present stu-
dy. The locations of these five villages have been shown in the map

(Fig. 3.1).

Table 3.1, Number of households according to villages

Village Number of households %
Nongkenbah 58 15.85
Mawsiangei 41 11.20
Nongla 24 6.56
¥ahumlein 33 9.02
Lapalang 210 57.38
Total 366 100,01

-

The total number of households in these five villages is altoge-
ther 366, 1,e, 58 in Nongkenbah, 41 in Mawsiangei, 24 in Nongla, 33 {n
Wahumlein and 210 in Lapalang‘(Table 3.1). It may be mentioned that,as
far as demographic data are concerned, we have made a complete enumeration
in each of these five villages, For the other investigations, complete
enumeration was not possible, owing to operational difficulties in the

fiela, A1l those, who agreed to cooperate, were included in the sample.
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As regards the dietary survey, efforts were being made to cover 50 “% aof the

total householdn in anch of the sslected villages, It may alao be noted
that there are no other people from some other communities like the Garo Mi-
zo, Naga, Nepall, Bengali, etc, who have settled parmanently in these five
villages, except those who have come through matrimonial alliances, S0,

data were collected from only the War Khasi - both Christians and Non-chri-

tians.

3,3, NATURE OF DEMOGRAPHIC DATA

The nature of demographic data collected for the present study was
bansed on those parameters, suggested by the WHO Working Group (1964, 196h1).

These are as follows :-

Individual recordsg: These include name of informant, age, sex, marital sta-
tus, relationship to head of the household, dase and
place at which record was taken, clan, tribe, religion,
community affiliation, total number of family members,

place of birth, place of residence, etc.

Fertility records: They include pregnapncy history of each woman, pregent
age of mother, approximate age at each conception,total
number of live-birthas, birth order; age, sex and mari-

tal status of each offspring, etc,

Yortality records: These include total number of conception, number of

dead children, sex, date of birth, age at death, number

of reoroductive wastages (abortion and still-birth),etc.
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Sncial Proximates: These include occupation, education, monthly and annual
inecome of the household, monthly expenditure of the ho-

usehold, age at marriage, etc,

3.4. METHOD3 OF DATA COLLECTION

Demographic Data:

The entire demographic data were collected through peldigrees and
schednles from all the three hundred sixty six households in the five se-
lected villages, The household schedule; designed for getting informa-
tion on age, sex, marital status, tribe, religion, occupation, income,erdu-
cation, community affiliation, place of birth, place of residence, etec. ;
was completed through indepth interview with the head of the hnusehold, or
in his/her absence with other elderly member of the household, who was ca-

pable of furnishing all the relevant information,

The fertility schedule was completed by filling in information on
the number of conceptions, number of live-births, number of  reproductive
waztages (abortion and still—birth),sel, present age, aée at death, birth
order, etc, from all the ever-married women, Pedigrees were alaso coll-
ected for cross-checking of data on reproductive history of the mothers,
Sometimes, information given by the mothers were cross-checked from their
respective husbands, It may be mentioned that great difficulties were
experienced in the assessment of age, particularly that of the elderly wo-
men, since many of them were not aware of their real age. Consequently,
in such cases, age was estimated with reference to some important avents

and also with the help of other persons in the household/village, o,

P



57

there could be some mistakes, in some cases, in the estimation of age,

Dietary Data

One day dietary survey was conducted in each of 184 households, {.,¢.

about 50 % of the total households covered under the present study, which

may be described as follows:

For one day, 6 or 7 numbers of households, depending upon the clus-
ter of the households in a village, were visited during the day time. Fach
of these households was asked to show all the food items which were available
in the stock of the household, Then, each of the different food 1tems
was weighed on a spring type salter balance, keeping the record for each of
them separately, For rice, since it is their staple food, the housewi fe
was asked to show any specific tool/utensil which had been used by her for
measuring rice before cooking. Among the War Khasi, almost all the hou-

seholds used to measure rice on a 'milkmaid' tin for the requirement of the

household before cooking, A sample of tin or a bowl of rice was then an-
ked and weighed on the weighing machine, The total amount of rice con-
sumed per meal was obtained by multiplying the weight of rice per tin, or

bowl by the number of tin or bowl of rice consumed by the household, The
same method was followed for all households, In the evening time, each
of the households,covered during the day time, was visited again to get in-
formation whether the household was procuring new food item(s) from either
market or jungle, If new food items were procured by the household, the
weight of each of them was taken and recorded. The housewife was then as-

ked to let'us know on the next day, if any member of the household consumel
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food outside home, or any guest coming and consumed food in the household.

On the next day, during the day time or before the people prepar-
ing their dinner, each of the households covered on the day before was ag-
ain visited, asking each of them to show all the remaining food items that we
had recorded. The weight of each of food items was again taken and recor-
ded, Before leaving the household, the following dietary information

for the whole day was completed in a schedule

. Hame, age, sex of each member of the household,

2, Name, age, sex of each member of the household, who consumed food out-
home,

3. Age, sex of each guest consumed food in the household,

4. Name and approximate amount of food items consumed by member(s) outside

home,

5. Name and approximate amount of food items given to neighbour, if any.
6. Name of food items consumed by the household during the day

7. Other information, if any.

The amount (weight) of each food item, except rice, which wis con-

sumed by a given household for one dayf‘was worked out as follows:-

T = (A-D)+ (B-2C);
where,
T = Total amount of any food item consumed for one day;
A = Weight of the food item recorded on the day before;
B = Approximate amount (weight) of the food item consumed by mem-

ber(s) outside home during the day;
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C = Approximate amount (weight) of the food item given to neighbour, ete,,
if any;
D = Weight of the food item recorded on the next day.

It may be mentioned that no co¢rection wag made for the inter and in-
tra personal variation in the amount of food/nutrient consumed as well as
for the loss or wastage of food or nutrient on account of cooking. So,
there ia a possibility of slight overestimate of the nutritional status of

the population,

The nutrient values as well as the edible portion were computed from
the Food Composition Tables, prepared by the Indian Council of Medical He-
search (ICMR, 1977, 1989), considering the War Khasi as moderate by their
nature of work, For food items that were not available in the Food Com-
position Tables, the average values of nutrients for a particular food gro-
up, were taken into consideration. The consumption unit (C.U.,) per
household was calculated, following the method suggested by Bhattacharya et

al,(1981), which is as follows : =~

For a certain household consistipg of (say) the following seven mem-
bers : Males aged 55, 24 and 14 years, and females aged 52, 23, 18 and

17 years, Thus, the total consumption unit for this household will be

calculated as shown in the following : -



Individual; Age .Calories as per ICMR
!(years)recommended allowance

60

Consumption unit

Male 55 2875 2875/2875 = 1.00
Male 24 2875 2875/2875 = 1,00
Male 14 2875 2450/2875 = 0.85
Female 52 2225 2225/2875 = 0.77
Female 23 2225 2225/2875 = 0.77
Female 18 2060 2060/287% = 0,72
Female 17 2060 2060/2875 = 0.7¢
Total household consumption unit = 5.83

Anthropometry (Adults)

Some selected anthropometric measurements from the basic list of

measurements, recommended by the international Biological Programme(Weiner

and Lourie, 1981), were taken into consideration for the purpose of the

present study.

Following are the anthropometric measurements, taken on

434 adult (aged between 20 and 55 years), of both sexes wearing light ap-

parel :-

Weight (kg)
Hetight vertex (cm)
Sitting height (cm)

Biacromial diameter (cm)
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5. Bi-iliac diameter (cm)
6. Mid upper arm circumference (1eft) (cm)
7. Chest girth (inhale) (om)
8. Chest girth (exhale) (cm)

9. Biceps skinfold thickness (left) (mm)

10,  Triceps skinfold thickness (left) (om)

Besides the above measurements, following are the rutios/indices
and/or estimates computed for the adult males and females of the present

study :-

1, Weight/height ratio

2. Weight/height2 index

3. Weight for height (%)

4, Ponderal index

5. Cormic index

6. Chest (exhale)/height ratio

7. Log of skinfold thickness at :
(a) Biceps
(v) Triceps !

8. Surface area(S.A.):

(a) S.A. = w0-425 4 74.66 (For male)
(b) S.A. = w0425 4 78,28 (For female)

9., S.A./weight ratio

F (%) x Weight (kg) , (Sen, 1979);
100

(4.201/D - 3,813) x 100, and D

10, Body fat (kg) =

where, F(%)
1.0890 - 0.0028 x Triceps skinfold thickness (mm).

"
1
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11.  Total upper arm area (TUA) = 02/(4 X Jr ), where atanda

for the mid upper arm cir-

cumference (Frisancho, 1990).

12, Upper arm muscle area(UMA) =[ C - (Triceps skinfold thick-

ness x Jr )]2/(4 x JT ),

13, Upper arm fat area (UFA) a TUA - UMA

4.  Upper arm fat index (AFA) = (UFA/TUA) x 100

Anthropometry (Children)

The present study of physical growth was based on a cross-sectio-
nal sample of 514 War Khasi boys and girls (aged 3 - 15 years). Follo-
wing are the anthropometric measurements taken on the War Khasi children,

wearing light apparel :-

1. Weight (kg)
2. Height vertex (cm)

. Sitting height (em)

. Bi-iliac diameter (om)

-

3
4. Biacromial diameter (cm)
5
6

. Head circumference (cm)
7. Mid upper arm circumference (left) (cm)
8. Chest girth (ém)
9, Biceps skinfold thickness (left) (mm)

10. Triceps skinfold thickness (left) (mm)

Besides the above measurements, the following ratios/indices and

/or estimates were computed for the children of the present study. For
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computation of the total upper arm area, upper arm muscle area, upper arm
fat area and upper srm fat index, we have followed the method by Frinan-

cho{ 1990) :

1. Weight/height ratio
2, Weight/height2 index
3. Ponderal index

4. Cormic index

5. Chest/height ratio

6. Weight for height (%)

7. Weight for age (%)

8. Height for age (%)

9, Total upper arm area (TUA)
10. Upper arm muscle area (UMA)
11, Upper arm fat area (UFA)

12, Upper arm fat index (AFA)

It may be mentioned that the age grouping of children is done by
the average, viz., 5 year group includes 4.50 to 5.49 years ( Sen, 1244),

B o8

Methods of Taking the Measurements

The methods, followed for taking the anthropometric measurements on
both adults and children, may be briefly described as follows (Attempts we-
re made to follow,as far as possible, the standard techniques proposed by

Weiner and Lourie, 1981: Singh and Bhasin, 1989; Sen, 1994) :-
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Weight: The body weight was taken on a spring weighing machine, asking the
subject to stand on it with an erect posture and light apparel.

The weighing machine was checked from time to time with a known veight,

No deduction was made for the weight of light apparel, while taking

the final reading,

Height: It measures the vertical distance from the floor to the vertex. The
subject was made to stand as erect as possible with his/her arms ha-
nging at the sides (thumbs forward), heels holding together and eyes
directing towards the horizon(Hooton, 1946 ). The anthropometer
was placed at the back and between the heels of the subject, taking
care that it {s kept absolutely vertical, The sliding sleeve of
the anthropometer was then lowered down towards the middle of the
head (sagital line) mo that it would touch the vertex lightly. Ren-

ding in centimetre and its fractions was then recorded.

Sitting height: It measures the vertical distance from the vertex to the
sitting surface of the subject, The subject was made to sit on
the stool, or a flat wooden chair, or at the end of wooden bench,
The he/she was positioned 1pd§n erect sitting posture, with ankles
crossed, knees spread about 20 cm apart and hands rested on the
thighs, The anthropometer was placed at the back and between
the two buttocks, taking care that the lumbar curve of the subject
was not flattened, but concave from behind. The sliding sleeve
was then lowered down to touch the vertex lightly. Reading was

taken,
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Biacromial diameter: This measurement is the maximum breadth of the bhony
shoulder girdle taken from acromion to acromion, The measure-
mant win taken from the baok of the subjeat with the rad oompres

Bi-iliac

(t.a, the firat megment of anthropometer), while he/Ahe wnan stan-
ding in an erect posture with his/her arms hanging at the sides,
When the two acromion points were found by palpating along the
outside edge of the scapular spine, the measuring points of the
left and right hand bars were pressed firmly against the left
and right acromia, respectively, Reading was then recorded,
This measurement was taken with moderate pressure to indent the

deltoid muscle, but not to cause discomfort to the subject.

diameter: It measures the straight distance between the two most
lateral points of the iliac crests, The measurement was ta-
ken from the back of the subject with a rod compass, holding the
fixed sleeve of the compass on the left hand and the sliding
sleeve on the right hand, As in the case of biacromial diame-
ter, the most lateral points on the iliac crests were palpated

with the forefingers, while holding the two sleeves of the rod

compass. -

Mid upper arm circumference: The measurement was taken with a steel tape

at the middle (midway between acromion and elbow) part of the
left upper arm, on naked skin (Sen, 1994), while the arms are ha-

nging at the sides of the body.
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Chest girth (inhale and exhale): The measurement was taken with a steel

Head circumference (Children only):s The measurement was taken with a ste

Skinfold

tape from the front of the subject at the level of the fourth
pair of ribs (In the case of adult females, it was taken from
the back). Reading was recorded separately at the time of
exhalation and inhalation, For the children, only one rea-

ding was taken at the time between inhalation and exhalation.

el tape in such a way that the zero pint of the tape was held
on the glabella by a left hand, and then the tape was applied
around the whole projecting surface on the back of the head by

a right hand, After joining the two ends at the glabella re-

gion, reading was recorded,

thickness(left): Ponderax skinfold caliper graduated in cm and
mm was used for the measurement of skinfold thickness at biceps

and triceps, as suggested by Sloan and Koeslag (1973).

Triceps:

The fold of the subject was.gjcked up at the dorsal side of the
left upper arm, above the level of the upper arm girth, taking
care that the fold should be in a line along the length of the

arm,

Biceps:

The fold was taken in front of the upper arm at the same 1level
as in the case of biceps region, taking care that the fold sho-

uld be paralled to the length of the arm,
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Haemoglobin Estimation

Haemoglobin content of 434 adults (aged 20 - 55 years) was estima-
ted, using 3ahl{'s Haemometer, The estimation was immediately done af-
ter the collection of blood samplea, following the standard techniques(WHO,

1980), which are as follows:

Firstly, N/10 HCL was taken in the clean graduated tube up to the

20 mark (or the mark 3 g/dl).

Secondly, the blood sample was taken directly from the subject,up
to the 0,02 ml mark of the Sahli's pipette. The outside of the
pipette was then wiped with the absorbent or filter paper, making

sure that the blood was still on the mark.

Thirdly, the blood was blown from the pipette into the graduat-ed
tube containing N/10 HCL, The mixture was then shaken thoroug-

hly, and allowed to stand for five minutes or so in the Haemometer.

Fourthly, after five minutes or so, two or three drops of distil-
led water were added to the mixture with the help of dropping pi-
~

pette, Special care was taken that the blood should be thorou-

ghly diluted by stiring it with the glass rod,

Fifthly, after seeing that the blood had changed its colour, care
was taken by adding drop by drop of distilled water, and thorough
stiring was done till the colour of the blood matched with those

of the reference tube, Reading was then recorded,
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Precantions: (1) A1l apparatus were cleaned thoroughly.
(ii) Attempt was made not to take the first drop of blond
from the finger,
(i11) Care was taken not to allow air bubbles to enter
Sahli's pipette, before sucking the blood from the

finger of the subject,

3.5, ANALYSES OF DATA (CLASSIFICATIONS)

Mortality

For analysing the data on mortality, two parameters have been
taken into consideration, These are : (a) Infant mortality, i.e. those
infants who died before one year of age, and (b) Juvenile mortality, i.e.

deaths before fifteen years of age,

Economic Condition:

Considering some aspects _of economic conditions like honaing
condition, occupation, land holding, etc,, the given household having a
per capita monthly income of Rs, 300.00 seems to be appropriate for beinyg
a minimum of the subsistence income level and to delineate poverty line in
the present population, This per capita monthly income of Hs, 300,00
is found to be more or less equivalent to i--4SD. Accordingly, the War

Khasi of the present study are broadly classified into three economic groups
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with the help of the following interval estimation based on standard devia-

tion, which is as follows:-
Above (f +14SD) = High income group

(X ~ 4SD) to (X + 4SD) = Middle income group

Below (X - 4SD) = Low income group

In the present study, the average per capita monthly income of
366 households was found to be Rs, 342.53 with a standard deviation of

Rsg, 195.26. Applying the above method, we get,
4 x Ra, 195,26

A - 43 = R 2 -
(% - 45D) = Rs.342.53 = Rs. 301.70
Vv 366
- _ 4 x Rs,195.,26
(X + 4SD) = Rs, 342.53 + = Rs. 383.36
Vv 366
The above economic classification is certainly arbitrary,. It
may, however, be noted that the main purpose of such classification is to

make out the effect of economic condition on some bioiogical or health

traits of the present population. -

fducational Level

The individuals who were not able to read and write have been
grouped as Jlliterate. Those who could write and read and those who
have had education up to standard III have been placed under the category

of Primary level. All other academic, vocational and profesasicnal
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types of education are included in the category of Secondary level,since
the number of persons, having such educational standards is very few
in the preaent aample, Though this classification im alno arbittrary,
it has been done with a view to finding out the effect of education on
some demogranhic parameters like fertility and nortality, It may be
noted that for the calculation of literacy rate, we have taken into con-
sideration only the number of persons aged 7 years and above ag per the

1991 Census.

3.6. STATISTICAL ANALYSES

The statistical analyses, which have been adopted in the present

study, may be briefly described as follows:

Mean: The mean is also known as arithmetic average, It is de-

fined as a value which can be obtained by dividing the total values of va-

rious items in a series by the total number of itemsﬂ It is worked out
ag under:
Mean ( X ) =€éii_ i X, + Xy + o0, 4 Xn#'
N N
Where,
‘é = Symbol for summation,
X, = Value of the ith item X, , 1 = 1,2, ... yn

: Total number of items

b
m
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It may be noted that in the case of frequency distribution, the

mean i3 calculated as under :

ZEfixi f1X1 + f2X2 + ...+ rnxn

szi £, + fp+ ... +f =N

X

Standard deviation (SD): Standard deviation is defined as the

square root of the mean of the squares of the deviations of observations

from their arithmetic mean. It is computed as follows:

. =2 =2
SD :_/M ’ or SD ___/lfi(xi - X)
N -1 \/‘2}1 -1 (4d.,e. N - 1)

The divisor was taken as (N - 1) but not N as we did not know
the true mean and standard deviation of the population. S0, the mean
and standard deviation are estimated, and in doing so we lost what is

known as a degree of freedom (parker, 1973).

Standard error of mean (S,E,)t It is calculated as followsa:

gl

SD

- A

[ %]

Difference between means: In the present study, the number of

observations in the two sample means are almost more than 50, Therefore,
the statistical difference between two means is worked out firstly by cal-

culating the standard error of the difference between two means (Chambers,
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1958; Parker, 1973; Kothari, 1985), Secondly, the ratio of the difference
between two means to the standard error of the difference (z) is then worked
out to determine the level of significanc¢e, using Table 3.2, which shows
the different values of z or d at different levels of probability, It
may be mentioned here that we have used this test instead of t-test because
the t-value,with more than 30 or 50 degrees-of freedom, corresponding to a
particular probability level is approaching to d or z- value, as shown in
Table 3,2.

S0, we evaluate :

where,

Table 3.2, Normal distribution

Probability (P) 0,100 0.050 0.025 0.010  0.005 0.001

Value of z or d 1,645 1.960 2.241 2,576 2,807 3,291
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Difference between proportions: The method of testing the signi-

ficance of difference between two proportions is similar to the test for the
difference between two means, Firstly, the standard error of the diffe-
rence between two proportions is calculated, Secondly, the ratio of the
difference between two proportions to the standard error of the difference(d)
is computed to determine the level of significance, using Table 3.2, ‘The

teat is worked out as follows:

Sample 1 Sample 2

No., of individuals N1 N,
No., of particular case a, a,
P a a
roportion p, = 9 p, = 2
N1 N,

Total number of cases in sample 1 and

sample 2 n =N + N,

8'14»&2
Overall proportion P = EEEE—
Standard erroxr of difference between

. 1 1
two proportions(S.E.) V/; x Q (ﬁ: + ﬁ;)’ where
- Q =1 -Pp
Py - Pp
So, 4 = !
S.E.

The Chi-square (,25) test: The Chi-square is used in the inves-

tigation of a number of different problems. It can be used whenever we
wish to dtermine whether or not the observed frequencies in a particular

category djiffer significantly from those which would be expected to fall
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in that category under a certain set of theoretiocal assumptions, or hypothe:n-
es, In the present study, the Chi-square is uded for testing the diffe-
rence among different sample proportions, or percentages (Rlalock, 1u72;

Parker, 1973). The form of statistics is as follows:

2 2 '
]? = 2 (0 - )7 = (01 " E1) + (02 ~ EZ)2 + ... + (On " :n)Z
E

E1 E2 En

where, O i3 the observed frequency and E the corresponding expected one,

The value obtained is then compared with that given in the Table
of Chi-square with (N - 1) degree of freedom(DF),In the case of 2 x C con-
tingency Table, the number of (DF) .is (R - 1)(C - 1), where R and ¢
are the number of rows and columns, respectively, The expected fre-

quency !s calculated as (Row Total)(Column Total)/(Grand Total),

Analysis of Variance: One-way analysis of variance is used for

testing the difference between the means of more than two samples (Parker,
19733 Snedecor and Cochran, 1967). _ The basic procedure consists in
examining the amount of variation 'Within the Samples' in relation to the

amount of variation 'Between Samples’. Following are the steps for com-

puting this test :-

2
1) Correction factor (C) = (ZXi )/N ’ where Xi is the total number of

ith item in all the samples and N is the

total number of items in all the samples.
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-

2), Total sum of the squares (T33) =ijf - C, where Xz is the square of

3)  Sum of squares

between samples(S3B)

4) Sum of sgqunares f

within samples(:s

5) Mean square for
smaplea(M338)

) Mean aquare for

samples (M3W)

7) PF-ratio

The
of P~ distribution,

variance.

!
each ith ftem in all! the samples.

for variance

n1('1 - X) + ng(f) -X) + ... n)(f: - X)

<& < K

where, X = Overall mean for all {tems
in all samples

X1, ié + sess ik = Sample means 1, 2,,..,k

n1,n2, ...,nk = No, of items in samples
11 2v ...,k.

or variance
SH) = TSS - S3B

variance between
= SSB/(K - 1), where (K - 1) is the
degree of freedom between sample

(1.e. K = No, of samples).

variance within
= SSW/(N - K), where (N - K) is the

degree of freedomn,

MSB/MSW.

value obtained is then compared with that in the Table

with (K - 1) as larger variance and (N - K) as smaller

Upprplatlen sipl Hegpemaiont Hegresaion andlysis has many

AN Pty . The wmaln pufpoge in Ahe Yegrennion analysia T b kniow {0
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Y (dependent variable) does depend on X (independent variable), or te mike
a prediction of Y from X. In the present study, we are also concerned
with the error in Y-variable after adjustments have been made for the effect

of X-variable. The regression of Y on X i3 worked out as follows:
2 2 2 N2
b = Sxy/¢x", where §xy =2ZXY - (£x)(2Y)/N, and ¢x° =§X - (2)°/N.

The regression equation of Y on X is expressed as

la) - -
T = a+bX, where a =Y - bX, and ¥ = Estimated value

Correlation coefficientir): The correlation coefficicont {=

computed as follows:

2 2 2 2 2
r = gl Ey7 N, where y=EY° - (BN

The correlation coefficient is usually taken when there in no
reason to think of one variable as dependent variable and the other as the

independent variable, It is taken as a simple measure of the degree of

relationship,but not to make out the nature of relationship between two or

more varinblesn,

Analyses of Co-variance and multiple regression:

30 far as the analyses of co-variance and multiple regression
are concerned, we have followed the methods suggested by Snedecor and

Cochran(1967).
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DEFINITION OF TERMS

Chriatians and Non-christiansg:

In the present study, the term 'Christians' has been used to
refer to those individuals who are by faith christian., Chris-
tianity includes Presbyterian, Roman Catholic, Church of God and
Fellowship denominations, On the other hand, 'Non—christiané'
refer to those people who believe in Ka Niam Khasi or Fhasi reli-

gion, and those who are the believers/followers of other religion:s,

Health traits:

The health traits include fertility, mortality, nutritional sta-
tus, physical growth, adult body dimensions and haemoglobin

content.

Bio-social factors:

They include age, sex, birth order, anthropometric variables,

economic condition, relig{gp, education, etc.

»

Nutritional status:

It refers to "the physical expression of the relationship hetween
an individual's dietary intakes, the bioavailability of thesge
ingested nutrients and his or her physiological requirements",

Tn the present study, it is defined in terms of dietary intaker,

nutritional anthropometry and haemoglobin level.
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3,8, LIMITATIONS OF THE PRESENT STUDY

Some of the major limitations of the present study are as

follows:

Estimation, Approximation, etc.: The present study is not entirely free
from estimation and/or approximation. Ve
had to estimate information, whenever dif-
ficulties were experienced to get a direct
information from the informant(s) like income
of household, age of individual, foods and

drink consumed outside home, etc,

Limited Parameters: The present study has dealt with 1i{mtted para-
meters on nutrition and health status of the
War Khasi, thereby it is far from being exhiann-

tive,

Inadequacy of Sample 8ize: Except in the case of demographic parameters,
a complete enumeration was not posaibtle, owing
to opefzéional difficulties in the field, 5o,
an attempt was made to include all those indi-

viduals who agreed to cooperate to the present

study.

Dietary Intakes: The present study has not made any correction
regarding the inter and intra variation in the

nutrient intakes, or loss of nutrient values
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during cooking, etc, Owing to operational
difficulties, seasonal difference in dietary
intakes could not also be obtained, Simi-

larly, we use the Table Food Composition,

prepared by the ICMR(1989),ignoring the dit-
ference in nutrient values of food according
to geographical area, or climatic conditions,
However, as far as the present study is con-
cerned, dietary intake is taken as on< of the
parameters, but not as the only parameter to
understand the nutritional status of the pre-

sent population.

Above all, whatever we have found and/or pointed out here, really

base& on-our field observations.

We do hope that some future studies

with more parameters will throw much more light on the bio-social aspects

of the War Khasi population.

3.9. IDENTIFICATION AND NOMENCLATURE-

Each household and subject was given a unique identification num-

ber and the same was used for all kinds of data collection.

The following abbreviations were used in the following chapters:

CH

NCH

LA

: Christians

: Non-christians '

: Lapalang
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MA : Mawsiangei

1A Nongla

WA Wahumlein

L1G : Low Income Group

MIG

Middle Income Group

HNi6s @ High Income Group

In the subsequent chapters, we shall present the findings of the

present study and finally we shall try to evaluate the health status of the

¥ar Khasi population,



CHAPTER IV

NUTRITIDNAL STATUS AND SOCIO-ECONOMIC

CORDITION

In this chapter, we shall present some of the basic socio-econo-
mic conditions of the War Khasi, for both the Christians(CH) and Non-chri-
atians (NCH), We shall also discuss the relationship between nutriti-
onal mtatus and economic condition in respect of dietary intakes and nu-

tritional anthropometry.

A1, SOCIO ECONOMIC CONDITIOR

Distribution of CH and NCH Hoqgeholds:

Table 4.1.1 shows the distribution of the CH and NCH households
in each of the five villages, covered under the present study. The num-
bar of households belonging to the NCH section is higher (i.e. 58,47 =) t-
han that belonging to the CH section (41,53 % ). 1t 1a, however, secen
that in Nongkenbah and Nongla villages, the number of households is higher

among the CH than that among the NCH, So, it shows that the spread of

Christianity is faster in these two villages.
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Table 4.1.1. Number of households by religious groups
village . Number of households

H :

. CH ' NCH l Totnal
Nongkenbah 50 (86,21) 8 (13.79) 58 (100,00)
Mawsiangei 10 (24.39) 31 (75.61) 41 (100.00)
Nongla 19 (79.17) 5 (20,83) 24 (100,00)
¥ahumlein 8 (24.24) 25 (75.76) 33 (100.00)
Lapalang 65 (30.95) 145 (69.05) 210 (100,00)
Total 152 (41.53) 214 (58.47) 366 (100,000

Figures within parentheses indicate percentage,

Table 4.1.,2. Family size by religious groups

Family atze(N)

cH (N = 152)

NCH(N = 214)

Total(N = 306)

r0s0ece odprnoe o o

H
[

e
[
)
1
]
.

o e oneap cums

! ! i
N ! % N § % N i 4
1 -2 14 9,21 24 11.22 38 10.38
3 -4 17 11,18 32 14.95 A9 13,39
5 - 6 24 15,79 46 21,50 70 19,13
T-8 50  32.89 56 26.17 106 28,96
9 -10 35 23,03 39 18,22 74 20,22
1o+ 12 7.89 17 7.94 29 K

Average family size

6.97 + 2,77

6.45 + 2.95"

6.67 + 2.89

»*

z = 1,72, P> 0.05
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Family Size

The mean family size among the War Khasi is shown in Table 4.1.2
for both the CH and NCH, It is found that the mean family size in this
population ta large (6.67 + 2,89) in comparison with some other tribal po-
pulations (Rajyalakshmi, 1991)? but it is similar to that among the Muklom
(6.69) of Arunachal Pradesh (Sarkar, 1995), The Table also shows that
the mean family size is slightly higher among the CH (6.97 + 2.77) than
that among the NCH (6.45 + 2.95), though the difference between them is
not statistically significant (z = 1,72, P>0.05). Further, it is fo-
und that about 63.82 % of the families among the CH and about 52.34 75 of
them among the NCH, have had a family size of T +. So, it shows that
the majority of the households in both the CH and NCH have got a large fn-

mily size,

Table 4.1.3. Ocoupational distribution by religious groupn
Occupation CH (N= 152) NCH(N = 214) } Total(N=366)
N g % N g % N g %5

Agriculture 53 34.87 68 3t.78 121 33,06
Agricultural labour 41 26,97 14 34.58 115 51,42
Both agriculture and agricul- -

tural labour 43 28.29 57 26.64 100 27.32
Business 10 6.58 12 5.61 22 6.01
Servioes 5 3029 } 1~40 8 2.1Q
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rable 4.1.4. Land holding by religious groups

-ypes of land possessed CH (N = 152) § NCH (N = 214) Total (N =366)
N % N % N g_ “
“ry Land 102 67.11 134 62,62 246 64,48
§ot lLand 6 3.95 8 3,74 14 313
% Land 44 28,95 72 33,64 116 31, 6C
Oocupation

Table 4.1.3 shows the distribution of households according to occnu-
ration of the heads of households for both the CH and NCH, It is found
that agriculture is the primary occupation of the families in both the re-
ligious groups, whereas agricultural labour is their secondary occupation .,
'n fact, about 28 % and 27 % of the CH and NCH households, reapectively,de-
nend largaly on both agriculture and agricultural labour, In other word:n,
more than one fourth of the families, which had not been engaged in agricul-
ture for the whole year, have also performed the agricultural labour, Ta-
ble 4,1,3 shows that the percentage of the heads of households, depending on
agricul tural activity, is higher in the NCH (34.58 %) than that in the CH
(26.97 %), though the binomial test shows that the difference between the
t#o religious groups i3 not atatistically significant (d = 1.55, P>»0.,09).
3esides agriculture and agricultural labour, about 6.58 % and 3.29 7> of the
"" families are engaged in buainess and services, respectively. Among the

RINY

, these frequencies are found to be 5.61 % and 1.40 %, respectively.
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Table 4.1.4 shows the distribution of households according to
.1 hnldings for bnth the CH and NCH, It is found that about 67
-: 63 - of CH and NCH families, respectively, have possessed dry land,
«i~h inclvudes lands for shifting cultivation and horticul ture, Only
35 % of the CH families and 3,74 % of the NCH families are reported to
-1ve posgessed wet land, It may be mentioned that none of the house-
-~71g is having irrigated land, Further, Table 4,1.4 shows that the
‘raquencies of households having no land property are 28.95 % and 35.6.4%
1--ng the CH and NCH, respectively. It shows that the frequency, pos-
saaing no land property, is higher among the NCH (33,64 %) than that a-
-==g the CH (28,95 %), though the difference between them is not statistji-

illy significant (d = 0.95, P>0.05).

Per Capita Income

Tahle 4.1.5 nhows the diatribution of households accordin: to
T car{ta monthly income. The frequencies of low, middle and high in-
*=e groups among the CH are 34,21 %, 45.39 % and 30,39 %,respectively ,
*"ereas among the NCH, these frequencies are 42.06 %, 41.12 % and 16,82 %,
“*"pectively (The classification of income groups has already been given
‘* Chapter I11),. So, it shows that the ;;mber of households, belonging
> the low income Group (LIG), 1s.higher among the NCH than that among the

It indicates that the overall economic condition seems to be bet-
**T among the CH than that among the NCH, However, the Xz value shows

3t there is no significant difference between the CHand NCH in respect

.r 2
© Per capita monthly income (X1 = 2,41, P » 0,05).
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Section of population Low Middle High Total
Below Rs,301.70 to Avove
.. }Rs.301.70 § R5.383.36 Rs.383.36
Christians 52 69 31 152
% 34.21 45.39 30.39 99.99
Non-chrigtians 90 88 36 214
% 42.06 41,12 16.82 100.00
2
X =2,41, d.f.= 2, P>»0,05
Table 4.1.6. Literacy rate by religious groups
X
BEducational level Christians Non-christians
! Male Female Male Female
Illiterate 189 196 273 257
% 44.78 46.89 46.04 48,95
Primary 144 158 214 178
% 34.12 37.80 36.09 33.90
Secondary 89 64 106 90
% 21.09 15.31 17.88 17.14
Total 1iteracy rate (%) 55.21 53.11 53.96 51.05
Total number of persons* 422 418 533 5¢5
* Children aged 0 - 6 years are excluded (Census, 1991),



Literacy

87

Table 4.1.6 shows the total literacy rate by religious groups a-

mong the War Khasi,

Tt 1s found that the total literacy rate ia hig-

her among the CH (54.17 5) than that among the NCH (52,59 ). So, it

indicates that the CH are slightly more literate than the NCH, the diffe-

rence between them is not statistically significant (d = 0,77, P> 0.05).

Table 4.,1.6 further shows that the literacy rate is higher in males than

in females for both the CH and NCH, These sex differences, in respect

of literacy rate, are also not statistically significant for both the

CH (d = 0.68, P > 0.05) and NCH (d = 0.97, P » 0.05).

Table 4.1.,7. Educational levels of the heads of households

3ection of papulation I1literate Primary Secondary To tal
Christians T4 51 27 152

% 48.68 33.55 17.76 99,99
Non-christians 112 17 25 214

% 52,34 35.98 11.68 100.00

™
Table 4.1.7 shows the educational levels among the heads of house-

holds for both the CH and NCH, About 52 % of the heads of househclds

in the NCH are illiterate, whereas among the CH, the frequency of illite-

racy is found to be 48.68 %. So, as in the case of total literacy ,

the 1literacy rate among the he

among the heads of N

ads of the CH households is higher than that

CH households, despite the absence of statistical dif-
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erence between them (d = 0.70, P » 0.05). It may, however, be men-

tioned that only a few of the heads of households have had educational
standard up to the secondary and/or above secondary level. This holds

good for both the CH and NCH,

4.2, DIETARY INTAKES

Conaumption of foods

The daily consumption of different food groups per consump-
tion unit (C.U.), according to economic condition, are shown in Tables 4.
2,1A and 4,2,1B for both the CH and NCH, On the one hand, it is found
that the CH have higher intakes of many food groups than the NCH, though
the differences between them are significant only in respect of meat,fiash
and egg, and milk, On the other hand, the intakes of cereals and fats
are higher among the NCH than those among the CH, and it is significant in
respect of cereals (z = 4.08, P<0.001). Tables further show that
the consumption of different food groups, except other vegetables, is hig-
her in the MIG (Middle income group) and HIG (High income group), when co-
pared with that in the LIG (Low income grahp). With respect to other
Vegetables, it is found that the consumption tends to decrease with the
increasing level of per capita monthly income in both the religious grou-
ps, The analysis of variance shows that the differences among the in-
espect of the consumption of different ty-

Come groups are significant in T

Pes of food, except in the case of other vegetables and fruits in both

the religious groups With respect to cereals and green leafy ve eta-

bles, there are no significant differences among the income groups, and it
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bles, there are no significant differences among the income groups, and it
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tsble 4. .1A. Daily consumption of cereals, pulses, green leafy vegetables,

roots and tubers, and other vegetables per C.U. by income groups

Income ETOUp { Cereals(g)jPulses(g)f Green leafy § Roots and § Other vegeta-
vegetables tubers(g) § bles (g)
s (&)

Christians:

LIG(N = 28) X 516,24 36.40 65.00 108,32 AR 63
SD 95.02 17.04 57.27 58,17 68,29

MG(N = 36) X  560.50 44 .37 68.03 139,88 72.66
SD 93.32 14.35 59,31 59.19 69.74

HO(N = 20) X 573.38 43 .82 125,24 142,74 80.55
SD  102.15 8.42 87.92 33,1 52.78

Total(N=84) X  548.81 41.58 80.64 130.04 79.86
5D 99.43 14,02 64.24 53.37 66,60

P-Statistics 2.25 3,50% 5.91% 3,312 0.48

Yon-christians:

LIG(N = 39) X 550.55 33.64 63.64 92,82 97.66
SD  101.95 25.86 50.74 67.44 70,02

VIG(N = 37) X 650.60 32,27 72.84 136.50 97.27
SD 108,10 25.16 91.18 85.93 114.60

MG(N = 24) X 663.52 57.27 75.93 164.13 75.75
SD  102.66 46.46 16.48 135.55 100.98

Total(N=100) X 614,68 38.80 68,69 126,10 Q. ,08
SD 119,22 32,88 74.33 99.34 97.38

a

PStatistics 12,44° 4.38% 0.26 4.73 0.50

™ vs NCH(z-value)  4.08° 0.83 1.17 0.54 1.0

Yecommended Allo-

'MmeS(ICMR,1977) 475 .00 65.00 125.00 100.00 75.00

% P¢0,05; 4 P<O0.,005; e. P <0.001.
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Table 4.2.1B., Daily consumption of meat, fish and egg; sugar; fats and oils:
milk and fruits per C.U, by income groups

Income group Meat, fish and Sugar(g){Fats and Milk(g) Frui ts(g)
ege(g) oils(g)

Christiansg:?

LIG(N = 28) X 69.12 40,28 21,04 20.96 . 12.69
5D 27.51 15.59 11,08 29,28 1a, 1k
MIG(N = 36) X 82,20 43.13 25.61 34.99 13,60
SD 25.35 16.42 8.36 33,99 26,21
HIG(N = 20) X 141.15 51.80 42,38 50,55 17,35
SD 47,78 7.1 17.70 17.30 23,39
Total(N=84) X 91.88 44.24 28,08 34,02 14.10
SD 32,63 14,08 13,36 27.39 24,33
F-Statistics 8.45% 4.04° 20.84° 6.034 0.28
Non-christians:
LIG(N = 39) X 67.60 37.35 18,88 16,29 10,95
SD 27.99 10,02 ‘7.28 19.30 25.18
MIG(N = 37) X 78,42 44,96 40,91 20,85 14,00
SD 32,178 23,22 28,96 17.82 26,34
HIG(N = 24) X 102,65 48,06 34.03 23.55 19.11
SD 38.67 13,24 11,30 - 19.33 42.,8%
Total(N=100) X 80.02 42,74 30.67 19.72 14.06
3D 34.15 17.42~ 18.36 20,48 34.45
P-Statistios 6.62°  3.99% 13,27° 4.39% 0.44
CH va NCH(z-value) 2.413 0.65 1.1 3,95° 0.03
Ree Ty
ommended Allo 40.00 40.00 100.00 30,00

*ances (ICMR, 1977) 60.00

; . Be oo > Y, 00
a, P ¢ 0.05; b P ¢ 0.025; c. P¢ 6,013 4, P £ 0,00%: e, P L 0,001

.
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holds true for both the CH and KCH,

Tables 4.2.1A and 4,2,.1B further show that in both the CH and NCH,
the intakes of pulses,green leafy vegetables,milk, fats and fruits are below
the recommended allowances, suggested by the Indian Counoil of Medical (. Re=
search (ICMR, 1977). It holds good for the LIG and HIG among the CH and
for all the income groups in the ! NCH, But the consumption of cerealy{ ma-
inly rice), roots and tubers (mainly potato), other vegetables, sugar and
meat, fish and egg are above the recommended allowances in almost all the

three income groups, and it holds true for both the CH and NCH.

Consumption of Nutrients

Table 4.2.2 shows the daily consumption of calories, protien, fat
and minerals by income groups in the CH and NCH sections of the population .
It is seen that the CH have higher consumption of protien, fat and iron, whe-
reas, the NCH have higher intakes of calories and ocalocium, However, the

differences between the CH and NCH are significant only in the case of cal-
c¢ium and iron intakes,

Pable 4.,2.2 further shows that in both the religious groups, the

consumption of nutrients increases with the inoreasing income level, except

imong the NCH, which shows that the MIG and HIG have more or less similar in-
takes of iron. The analysid of variance also indicates that the differe-
Nces among the three income groups in respect of the nutrient intakes are sta-

tistically significant in both the CH and NCH,

Among the CH, it is found that the consumption of all nutrients ,

®xcept calories in the LIG, is above the recommended allowances(ICMNR, 1989).
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fable 4.2.2 . Daily consumption of energy, protien, fat and minerals per C.U.
by income groups

Income group Calories(kcal,)] Protien(g)} Fat (g){ Calcium Iron(mg)
(mg)

hristians:

LIG(N = 28) X 2678.,16 69,01 26.30 456,08 2R, 03
SD 628.63 24.24 11,69 223 23 14.53

WIG(N = 36) X 2943.57 97.21 38,73 525 .41 32,83
SD 598,18 36,13 16.74 247.84 15 .91

[ )

HIG(N = 20) X 3589,37 135,30 53,72 676.69 37.63
SD 837.31 64.15 20.25 256,36 10.61

Tntal (N=84) X 3008,87 '~ 96.88 38,17 538, 37 32,14
Sh 656.48 42,37 18,33 235.44 12,32

*-3tatistics 11,12° 15.30° 14.57° 5.10° 3,217

fon-christiang:

LIG(N = 39) X 2696.57 68.74 24.90 506.95 24,06
3D 559.01 27.80 11.98 243.33 7.20

YIG(N = 37) X 3146.97 90. 4% 38.04 594.20 32,37
SD 821,84 39.39 20.01 168,89 14,27

RIG(N = 24) X 3477.56 110.90 47.28  834.20 32,53
SD 711.57 45.99 14,70 308.09 7.97

Total (N=100) % 3050.66 86.88  35.13  617.77  29.12
SD 736.22 39.45 16,42  248.35 8.70

Stattstics 6.01% 10.27° 6.10°  15.30°  7.40°

CH vg NCH(z-value) 0.41 1.64 L 2,22° 2.08%

\

Recommended Allowances

(10MR, 1989) 2875.00 60.00 20.00  400.00  28.00

. 1.
a P ( 0.05; C, P < 0.01; d. P(0.00S, e, P < 0.00
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fable 4.2,3. Daily consumption of vitamins per C,U, by income groups

Income group Vitamin A VitamingVitamin fVitamin gVitamingNiacinf Foltic
_CZI)‘otene) B, (mg) B, (mg) B12(mg) c(mg) f(mg) factd(mg)
Christians:
LIG(N = 28) X 1169,83 1.38 0.93 2.01 25.81 22,01 n0.7s
sD  1357.38 0.48 0.40 2,57 23,14  7.31 24.55
MG(N = 36) X 1962,73 1.72 0.86 2,98 45.48 24,90 95, 2%
SD  1082,22 0.68 0.41 2.30 31.97 6.52 42.66
ne(n = 20) X 1973.83 1.92 1,27 2,99  61.59  31.77 101,70
S 1173.,83 0.90 0.56 2,26 40.53 10.76 42.76
Total (N=84) X 1701.07 1.65 0.98 2,66 42,76 25,57 91.95
SD 1286.48 0.69 0.46 2,03 32,20 9.20 39.48
P-Statistics 3.95°  4.02° 5,77 1,50  9.93% 8.48% 2,04
Yon~-christians:
LIG(N = 39) X 1392, 1.34 0.54 1.99 24.71  2V,14 16.80
SD 960,47 0.3 0.28 2,16 17.43 8.38 30.29
MIG(N = 37) X 1761.60 1.5 0.79 3.42 43.30 25,22 100.11
SD 931.01 0.42 0.45 2.75 24,05 9.06 44,80
RIG(N = 24) X  1960.07 1.89 1.18 3.19 58.64 27.39 135.18
SD 1228.79 0.51 0.54 3.12 33.91 8.23 66.74
Total (N=100) X 1665.37 1.53 0.79 2,81 39,75 24,15 99.44
sD  1098,09 0.52 0.44 2,18 26,31 9.46 48,12
I-Statistics 2,35  14.81° 18.76°  2.89  15.33° 4.52° 12.34°
e ————
“H vs NCH(z-value) 0.20 1.33 2.00% 0.48 0.69 1.03 1.6
Recommended Allo-
"ances (ICMR, 1989) 2400.00 1.40 1.60 1,00 40.00 18,00 100.00

a, P < 0.05; b. P < 0.025; c. P <« 0,01; d. P(0.005: e, P(0.0(H
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gong the NCH, the nutrient intakes like protien, fat and calcium are also a-~
ove the ICMR recommended allowances,but the consumption of ocalories and iron

- the LIG is less than the requirement level,

The daily consumption of different vitamins per consumption unit by
;ncome groups is presented in Table 4.2.3, It is found that the CH have
\igher intakes of almost all vitamins, except in the case of vitamin 312 and
folic acid, which are higher among the NCH, The differences between the
°H and NCH with regard to consumption of vitamins are, however, signifiocant

only in the case of vitamin 132 R

With respect to the income groups, it is found that the consumption
of vitamins tends to increase with the increasing level of per capita nmonth-
ly income, except in the case of vitamin B, among the CH and vitamin By,
trong the NCH, The consumption of vitamin B, among the CH is found to
be higher in the LIG than in the MIG, whereas the consumption of vitamin B12
among the NCH is higher in the MIG than in the HIG, Among the CH, the
{ifferences among the three income groups in respect of vitamin intakes are
\lso significant,except in the case of vitamin B,, and folic acid. Among
the RCH, on the other hand, the differences among the three income groupa

ire statistically significant in.+ respect of folioc acid and other vitamins

*Icept in the case of vitamin A and vitamin Byp.

In comparison with the ICMR recommended allowances, it is found that

the consumption of vitamin 131 , vitamin 312 and niaocin (nicotinic acid) is

thove the requiement level, whereas the intakes of vitamin B, and vitamin A

fall below the recommended levels in all the jncome groups and it is true
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for both the CH and NCH, With respect to other vitamins like vitamin !1.

vitamin C and folic acid, the consumption levels among the LIG are found

to be below the : recommended aloowances, and it is true for both the CH

and NCH,

Table 4.2.4. Distridbution of howseholds according to calorie intake per
C.U. by inoome groups.

Income groups Calorie intake i Total
{ 2875 koal, > 2875 koal,

Christians:

LIG 22 7 29

% 75.86 24,14 100.00

NIG 20 16 36

% 55.56 44.44 100.00

BIG 6 14 20

% 30.00 70.00 100.00

Yon-christians:

LIG 24 15 39

% 61.54 38.46 100,00

MIG 16 ud 21 37

% 43.24 56.76 100.00

RIG 10 14 24

% 41,67 58.33 100,00

Table 4.2.4 shows the distribution of households according to oa-

lorie intake by income groups for both the religious groups, Among the
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¢, about 75.86 %, 55.56 % and 30,00 % in the LIG, MIG and HIG, respectively,

are found to have consumed energy below the ICMR recommended allowances, where-
as among the NCH, these frequencies are 61,54 %, 43,24 % and 41.67 %, respec -
tively. So, the frequency of households, which have calorie intake below
the requirement level, is found to be higher among the CH (56,57 %) than that
among the NCH (50.00 %), though the difference between them is not statistical-
ly significant (d = 0.97, P > 0.05). However, it is seen that the frequen-
¢y of households with low energy intake is higher in the lower income groups

for both the CH and NCH,

The distribution of households according to consumption of some vita-
ains by income groups is also shown in Table 4.2.5.. With respect to the
consumption of vitamin A, it is found that the frequencies of households which
consume less than 80 % of the requirement level among the CH are 71.43 %,38.89%
and 40,00 % in the LIG, MIG and HIG, respectively. Among the NCH, these
frequencies are 66.67 %, 48,65 % and 41,67 %, respectively. The frequencies
of families, which have consumed less than 80 % of the recommended allowance,
for vitamin B1 ’ aie found to be more or less same in both the CH and NCH in-
come groups, But with respect.to vitamin Bz, it is found that among
the (5}1, about 78.58 %, 80.56 % and 45.00 % of the families in the LIG, MIG and
BIG, respectively, have consumed less tha;yeo % of the requirement level,
These frequencies are higher amoné the NCH, which are about 87.18 %, 89,19 %

and 70,83 % in the LIG, MIG and HIG, respectively. Further , among  the

CH, the distribution of families, which have taken vitanin l!‘2 less than 80 %

of the recommended allowance, are 15.00 %, 50.00 % and 20,00 % in the LIG,

¥IG and HIG, respectively. Among the NCH, on the other . hand, these fre-

Quencies are 33.32 %, 43,25 % and 20.83 %, respectively, With respect to
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vitamin C, it is observed that most of the households in the lower income groups

have consumed less than 80 % of the recommended allowance, and it is by and

large true for both the religious groups,

4.3, RUTRITIONAL ANTHRUPOMETRY

Anthropometry is widely recognised as one of the most useful techni-
ques to assess the nutritional status of an individual or a population ( WHO
Yorking Group, 19863 Rao, 1987). It is generally agreed that the mild
ind moderate forms of malnutrition are not easy to diagnose, the use of an-
thropometry is very much essential, In this section, an attempt will be
made to show the nutritional status of children and adults for both the CH
and NCH sections of the War Khasi, A special emphasis will be given on the
problems regarding the use of international and/or national standards for the
issessment of nutritional status,

Table 4,3,1, RExpected height (om) of boys by 3 years of age acoording to
population references

*
Population Median of popug Height for age (%)
f -
ierence i::ion refere > 95 95 - 87.5§ 87.5 - 80 < 80
(Normal)f (Mild) (Moderate) § (Severe)
NCHS 98,70 >93.77 93.77-86.36  86,36=78.96 ¢ 78.96
Harvard 96.00 591,20 91,20-84.00 84,00-76.80 ¢ 76.80
ICMR 88,60 >84.17 84,17-77.53 77.53-70.88 ¢ 70.88
————

* Cut-off points taken from Waterlow (1972)
*¥ Sexes were combined (Source: Jelliffe, 1966)

Table 4.3.1, shows the distribution of height for age according to

the Percentage of the median height of the population references, It is seen
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that a boy or a group of boys, who may be regarded as having a normal growth

in height, according to the ICMR (Indian Council of Medical Research, 1972)
reference, may be considered as having a moderate growth retardation as per
the NCHS (American National Centre for Health Statistics) reference standard
(recently derived by Frisancho, 1990). In other words, a severe form of

growth retardation as per the NCHS reference standard may be either mild or

noderate as per the ICMR reference standard, Similar pattern of diffe-
rences can be seen between the two international standards, i.e. NCHS and
Harvard standards (though sexes are combined in Harvard standard), Conse-

quently, the ume of these standards will give a different result, as shown
in Table 4.3.3 for the children of the present population in which the di-
fferences between the NCHS and ICMR standards, in respect of the mean values
of height for age, are clearly perceptible for all ages. So, if we use
the NCHS standard, most of the children in the pressent population may be re-
garded as having a growth retardation, whereas the results are just opposite
vhen we use the ICMR reference standard. In this connection, it may be
seen from Table 4,3,2 that the calorie and protien intakes in the present po-

pulation are much better than those in many other Indian tribal populations.

In view of the above circumstances, it is considered essential to

Pay more attention to the methods of estimating the cut-off point {critical

11m1t) and trigger level (distance or interval between two groups or grades

of malnutrition and/or growth status) for assessing the growth and nutritio-

nal status of the children in the present study. In fact, systematic me-

thods of determining the cut-off points and trigger levels are most  impor-

tant for identifying the different groups of individuals, particularly those

*ho warrant a priority for i{mmediate intervention. The WHO Working Group
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Average intakes of caldries and

Indian tribdes

protien per C.U. per day in asome

100

ribe Calories (kcal,) Protien (g) Source

X SD X i SD
{harwar 2565,00 690.00 88.30 24,50 Bhattacharya et al,,1972,
oy8 2380.00  540.00 58,60 15,00  Roy and Roy, 1971,
ajga 2600,00 - 75 .00 - Roy and Rao, 1962.
uria 2760,00 - 80.00 - " omn "
rali 2410,00 - 28.00 - " " " "
anikkar 2200,00 - 13,00 - n n " "
alapantharam 1850,00 - 13,00 - " " " "
uthuvan 2640.00 - 44 .00 - n " " "
_latan 2450,00 - 30.00 - " " " "
ripuri 2600,00 - 63.00 - " " " "
1ang 3150,00 - 76 .00 - woonm "
adam Abor 2960.,00 - £0.00 - o e
:nyong Abor 2650,00 - 68,00 - nooon " "
allong Abor  2950.00 - 70.00 - moomw
aniya 1975.00 - 52,70 - rnoron "
1la Kurumba  2730,00 - 56,30 - " " " "
tali Kurumba  2300,00 - 61.50 - noone "
wia 3100.00 - 75.10 - meoowe
ota 3060,00 - 88.90 - woomom "
Tula 1860.,00 - 50.30 - womou "
‘icobarese 3050.00 - 130,00 - Roy and Roy, 1967.
uria Gond 2958,00 73.92 8.50 Pingale(1973) cited in

- Rajyalakshmi, 1991,

<r Khasi 3031.57 751.78 91.44 34.03 Present study.
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War Khasi children
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Means and standard deviations of height for age (%) among the

Age NCHS reference ICMR reference
X g SD i X g SD

3 years:!

Boys (N = 25) 89.85 5.75 100,09 6. 40
cirls(N = 20) 89.41 4.73 100.08 5.30
4 years:

Boys (N = 22) 91.15 5.64 100.70 b.0b
cirls(N = 20) 91.69 5.27 101,78 5.85
5 years:

Boys (N = 23) 91,20 5.83 100.57 6.453
Girls(N = 19) 91,26 5.43 100.81 6.30

Table 4.3.4.

Growth status of 3 year old boys according to height for age(%)

(Example of classification on the basis of 95 % confidence limits
of t-distribution)

Cut-off points and

*

- trigger 1levels

Frequency (% )

browth status

There N
1

e mean of the sample size N, i

= Total sample size, and N,

5
3 reference % ICMR reference Sample mea;* NCHb ICMR% Sample g
8 mean

< 70,46 < 78.49 < 75.44 - Very short
97 - 70.46 87.97 - 78.49 84.49 - 75.44 - - - Short
48 - 78,97 97.45 - 87.97 93.54 - 84.49 40,00  40.00 40.00 Below Average
A8~ 95 99 97.45 =106.93 93.54 -102.60 40,00  40.00 40.00  Average
99 -104,50 106,93 -116.41 102,60 -111.66 20,00 20.00 20.00 Above Average
50 113,01 116,41 -125.89 111,66 =120.72 - - - Tall

> 113,01 >125,89 >120.72 - - - Very tall
M cut-off points were estimated, i.e. i1 - t0.05391/fN1and Yg + to.OSSna/JNZ'

« Total sample of 2> X, - t0.055D1[/N1

s congidered the standard mean.
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(1986) has recommended to maintain the conventional cut-off point, - 238D for

"comparison of prevalences and for screening of populations". Accordingly ,

a similar method is used for the assessment of growth and nutritional status

in the present population, for which the cut-off points are estimated  using

95 % confidence interval based on the t-distribution, t.e. X - t

Lh,or

0.05"

- tﬂ QFD ( for large sample, it is equivalent to - 23SD). Since anthropo-

logical researches are mostly concerned with micro studies, it is felt nece-
ssary to use - to 05SD as the cut-off point for screening the sample size

of children into two groups, i.e, >» -t SD and < -t ). Regarding

0.05 0.05"!

the method of determining the trigger levels, the cut-off point + tO OSSD

derived from the group > - SD (i.e, normal sample size) is taken as ano-

.05

ther eritical limit. As a result, the distance - or interval between

- tO.OSSD of the total sample size and + t0,0S

taken as the trigger level for subsequent groupings (Table 4.3.4). It may

SD of the normal sample size is

also be noted that the mean of sample size > -~ to 058D is considered the

standard mean, provided we wish to express in percentage as an example in Ta-

ble 4-304.

The same method is followed with respect to the assessment of the
nutritional status of adults. The only difference is that we have taken
- 4ASD of the total sample size and + 4SD of the normal sample size for deter-
mining the cut-off points and trigger level, respectively, We have taken
- 4SD as the cut-off point for screening the adult sample size, taking into
consideration the fact that the variations in adult body dimensions, owing

to various factors, are greater than those among the children,

Applying the above method, it is found that there is no difference

between the international and the national/local reference standards in the
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assessment of growth and nutritfonal status of children, provided they have
followed the same device of grouping and data analyses (Table 4.3,.4). There-
fore, the present method seems to take into account the approximate feature
of the population concerned and thereby it is to some extent independent of
the ethnic differences, owing to various factors, Howaver, for the pur-
pose of comparative studies of growth, but not for the assessment of growth
and nutritional status, the use of NCH3/Harvard reference stundard and that

of Z-scores may be essential as recommended by the WHO Working Group (1986).

Nutritional Status of Children

Using the method suggested above, Table 4.3.5 shows the nutritional
status of children aged 3-5 years according to weight for height (percentage
of the Harvard reference standard) by income groups for both the CH and NCH,
Among the CH, the frequencies of undernourished children are *t,36 ", 38,89 "
and 20,00 % in the LIG, MIG and HIG, respectively, whereas among the NCH,
these frequencies are 42,86 %, 38.46 % and 25,00 %, respectively. However,
the .Z? value shows that these variations in the frequencies of undernutri-
tion, according to weight for height, among the three income groups are not
statistically significant for both the CH ng =1.62, P>0,09) and  NCH
(ug = 1,68, P> 0.,05). It is alsoﬁobserved that the frequency of un-
dernourished children is lower among the CH (32.37 %) than that among the

NCH (36,49 %), though the difference- between the two religious groups is

not statistically significant ( 4 = 0.44 , P > 0.05).

Table 4.3.5 further shows that most of the undernourished children

are having only mild form of undernutrition in all the income groups for

both the CH and NCH. Among the CH, the frequencies of mild grade of
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mble 4.3.5. Wedght for height (%) of children aged 3 - 5 years by income groups

)
ncome group 8 Nutritional status
Q -
Normal Mild Moderate Severe
N % N g % N % N g %
mristiang:
16 (8= 22) 13 59.09 5 22,713 2 9.09 1 4.55
a6 (N = 15) 12 80.00 3 20.00 0 0.00 0 0.00
otal(N = 55) 37 67.27 14 25.45 3 5.45 1 1.82
on-christians:
a6 (= 28) 15 57.14 7 25.00 3 16.67 2 7.14
6 (N = 26) 16 61.54 8 30,77 2 7.69 0 0,00
16 (N = 20) 15 75.00 5 25,00 0 0.00 0 0.00
otal(N = 74) 47 63.51 20 27.03 5 6.76 2 2.70
ible 4.3.6. Woight/height2 of children aged 3-5 years by income groups
' Nutritional status
ntome group z o
Normal Mild Moderate Severe
! N g % N E % i N % N g €
[iristiang:
6 (N = 22) 14 63.64 5 22,73 | 3 13.64 0 0.00
G (N = 18) 12 66.67 6 33.33 0 0.00 0 0.00
46 (N = 15) 12 80.00 3 20,00 0 0.00 0 0.00
Mal(N = 55) 38 69.09 14  25.45 3 5.45 0  0.00
n~christiang:
JC(N = 28) 17 60.71 6 21,43 3 10.71 2 T.14
SN = 26) 16 61.54 8 30.77 2 7.69 0 0.00
L (v = 20) 15 75 .00 5 25,00 0 0.00 0 0.00
Otal(N = 74) 48 64.86 19 25.68 5 6.76 2. 2,70
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undernutrition are 22,73 %, 33,33 % and 20.00 % in the LIG, MIG and HIG,

respectively. Among the NCH, these frequencies are 25,00 %, 30,77 %

and 25,00 %, respectively,

Table 4.3.6 shows the degree of undernutrition according
to weight/height by income groups for both the CH and NCH, As in the
cage of weight for height, most of the undernourished children according
to weight/heightzhave mild grade of undernutrition. It is seen that
the frequency of undernutrition (i.e. including mild, moderate and severe
forms of undernutrition), as per this index, is higher in the lower in-
come groups than that in the high income group, and it is true for the
CH and NCH. It is, however, found that thse differences in the fre-
quency of undernutrition among the three income groups are not statistica-
1ly significant for both the CH ng =1.51, P > 0.05) and NCH ng = 1,23,
P > 0.05). Further, it is also found that the difference between the
two religious groups in respect of the frequency of undernourished chil-

dren is not significant (d = 0.50, P»0,05), though it is higher among

the NCH,

Nutritional Status of Adult Males

Table 4.3.7 shows the nutritional status of adult males according
to weight for height by income groups. It is found that among the CH,

the frequencies of undernutrition (combining together the mild, moderate

o ~
and severe forms) are 36.36 %, 41,30 % and 11.54 /o in the LIG, MIG and

HIG, respectively. Among the NCH, these frequencies are found to be

46 .67 %, 23.81 % and 30.00 % in the LIG, MIG and HIG, respectively. It
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nable 4.3.7. Nutritional status of adult males according to weight for height
by income groups

X

Nutritional status

.ncome group Normal Mild Moderate Severe

N % N % N % N 8 4
“hristians:
6 (N=33) 21 63.64 7 21,21 4 12.12 1 3,05
6 ( N = 46 ) 27 58,70 13 28,26 3 6.52 3 6.52
(N =26) 23 88,46 3 11.54 0 0.00 0 0.00
tal(N = 105) 71 67.62 23 21,90 7 6.67 4 3.81
won-christians:
A6 (N =145 ) 24 53.33 16 35.56 3 6.67 2 4.44
6 (N = 42 ) 32 76.19 4 9.52 6 14.29 0 0.00
6 (N =30 ) 21 70.00 9 30.00 0 0.00 0 0.00
otal(N =117 ) 77 65,81 29 24.79 9 7.69 2 1.71

2
.ble 4.3.8. Nutritional status of adult males according to weight/height” by
income groups

g Nutritional status
icome group g Normal Mild Moderate Severe
ERE N RS El N RN
itistians:
BN =33) 19 57.58 10 30.31 .3 9.09 1 3.03
6 (N =46 ) 28 60.87 11 23,91 4 8.70 3 6.52
A (N = 26 ) 23 88,46 3 11.54 0 0.00 0 0.00
Ptal(N = 105) 70 66.67 24 22.86 7 6.67 4 3.81
‘M-christians:
(N =45 ) 24 53.335 17 37.78 2 4.44 2 4.44
0 (N =42 ) 33 78.57 6 14.29 3 7.14 0 0.00
Wln=3) 21 70,00 9 30,00 0 0.00 0 0.00
tal(N = 117) 178 66.67 32 27.35 5 4.27 2 1.7
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can, however, be seen that most of the undernourished adult males have suf-

fered  from mild form of undernutrition (Table 4.3.7). Nevertheless, the
Table shows that the frequency of undernutrition is hi gher in the lower in-
come groups than that in the high income group, and it is true for both the
religious groups. The:X? values show that the difference; among the
the three income groups are statistically significant among the CH(X% =000,
P< 0.05), but not significant among the NCH ng = 5,36, P> 0,05). As
far as religion is concerned, it is found that there is no significant dif-.

ference between the CH and NCH in respect of the frequency of undernutrition

according to weight for height (d = 0.28, P > 0.05).

The weight/height2 index by income groups for the CH and NCH males
is given in Table 4,3,8, It is seen that the frequencies of undernutri-

tion among the CH are 42.42 %, 39,13 % and 11.54 % in the LIG, MIG and HIG,

reapectively, Among the NCH, these frequencies are found to be 4b.67 o,
21,43 % and 30,00 %, respectively, The differences among the three in-
come groups in respect of the frequency of undernutrition according to

- 2 7 «
Weight/height2 are found to be significant for both the CH (:)(;3 = 7.47,F¢0.0%)
and NCH (}é = 6.44, P¢0.05). As far as religion is concerned, it is
found that there is no difference between” the CH and NCH in respect of the

2
frequency of undernutrition according to weight/height™ .

Nutritional Status of Adult Females

The nutritional status of adult females according to weight for

height by income groups is presented in Table 4.3.9 for both the CH and

NCH 1t shows that, except among the CH in which the frequency of under-
. ke b
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rable 4.3.9. Nutritional status of adult femal
by income groups o8 according to weight for height

Nutritional status

Income group Normal Mild § Moderate Severe

v % N % N g %
rhristiansg: ‘
16 (N =31 ) 12 38,71 14 45 .16 5 16.13 0 0.00
¥ic (N = 40 ) 33 82,50 7 17.50 0 0.00 0 0.00
46 { N =28 ) 20 71.43 8 28,57 0 0.00 0 0.00
wtal(N = 99 ) 65 65.66 29 29.29 5 5.05 0 0.00
Yon-christians:
U6 (M =40 ) 14 35.00 19 47.50 7 17.50 0 0.00
YIG (N = 43) 36 83,72 7 16.28 0 0.00 0 0.00
HIC (N = 30 ) 26 86,67 4 13.33 0 0.00 0 0.00
Ttal(N = 113) 76 67.26 30 26,55 7 6.19 0 0.00

Table 4.3.10. Nutritional status of adult females according to weight/height2 by
income groups

? Nutritional status
Tneome group Normal ‘65 Mild)‘ ~ Moderate Severe

i N g % N § % N %» g N g ¢
6 (N = 31 ) 12 38,71 14 45,167 5 16.13 0 0.00
YIG (N = 40 ) 34 85,00 6 15,00 O 0.00 0 0.00
6 (N = 28 ) 20  71.43 6 21,43 2 7.14 0 0.00
Total(N = 99 ) 66 66.67 26 26,26 7 7.07 0 0.00
“ﬂ-christians:
Y6 (N = 40 ) 14  35.00 21 52.50 5 12,50 0 0.00
MG (o= 43 ) 38 88,37 5 11,63 0 0.00 0 0.00
HG( N =30 ) 26 86.67 4 13,33 0 0.00 0 0.00
T'Jtal(N = 113) 16 67.26 30 26.55 5 4.42 0 0.00
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nutrition is lower in the MIG than that in the HIG, the frequency of undernu-

trition tends to decrease with the increasing level of per capita income,
These variations in the frequency of undernutrition among the three income
groups are highly significant for both the CH (}g = 15,43, P<0.001) and
Well (X = 29.31, P < 0.001).  The difference between the CH and NCH  in

respect of the frequency of undernutrition is, however, not significant(d=v.25,

P > 0.05).

Table 4.3.10 shows the nutritional status of adult females according
to weight/height2 by income groups for both the religious groups. The fre-
quency of undernutrition (i.e. including mild, moderate and severe forms),
according to this index, i3 not quite different from that found according to
weight for height, It is seen that the frequencies of undernutrition are
hicher in the lower income groups for both the CH and NCH. The variations
in the frequency of undernutrition among the three income groups are found
to be highly significant for both the CH (Xg = 17,24, P ¢ 0,001) and NCH
Cx2 = 33,55, P{0,001), The comparison between the two religious groups

2

in respect of the frequency of undernutrition is found to be not significant

(d = 0.37, P>»0.,05).

On the basis of the above findin&s, it is obvious that it is not
religion, which really plays a significant role in influencing the nutritional

status in the present population. Moreover, it is also observed that most

of the undernourished individuals in this population have suffered from a

nild grade of undernutrition.



CHAPTER V

EFFECTS OF BIO SOCIAL FACTORS ON HEALTH TRAITS

In the present chapter, an attempt will be made to show the relation-
ship between bio-social factors 1like age, sex, birth order, anthropometric
traits, religiom, education, per capita income, etc, on health traits like
fertility, mortality, physical growth, adult body dimensions and haemoglobin

content,.

5.1, FERTILITY

Table 5.1.1 shows the number of live-births and surviving children
by age groups of the mothers. It is found that there is a significant-po-
sitive correlation between age of mothers and number of live-births ag well
as numbér of surviving children(Table 5.1.2). It can also be seen from
Table §.1.1 that the number of live-births and surviving children tends to
increase with the increasing age of mothers. The coefficient of regres-
sion (b) on the effect of maternal age (independent variable) on number of
live~-births and surviving children (dependent variables) also show that there

is a significant-positive relationship between them (Table 5.1.2). These



nble 5.1.1.

]

1t

Live-births and surviving children by age groups of mothers

yoo groupn gNo, of m”‘g No. of live-) No. of sur-} Mean No. of Mean No ot sue-
lyonrs) thers births viving chily live-births viving children
] { ( +38.E.) + S.E, )
wristians: - i
L 24 26 A2 40 1,62+ 0.26  1.54 + 0.27
25 - 29 34 100 93 2.94 + 0,29 2,74 + 0.30
0 - 34 23 109 100 4.74 + 0,41 4,35 + 047
35 - 39 2¢ 150 139 6.82 + 0.47  6.32 + 0.99
0 - 44 15 90 83 6.00 + 0,54 9.53 + 0,66
15+ b1 391 37 6.41 + 0,355 & & ; 0. %0
Total 181 882 792 4.87 + 0.21  4.38 + 0,21
fon-chrigtians:
< 24 28 65 59 2,32 + 0,30 2,11 + 0,28
25 - 29 39 107 a9 2,74 + 0.29 2.5 + 0.2
10 - 34 34 160 147 4.7 + 0.37  4.32 + 0.39
35 - 39 32 178 160 5.56 + 0.38 5.00 + 0,41
10 - 44 22 139 125 6.32 + 0.58 5.68 + 0.64
45 + 83 516 430 6.22 + 0,33  5.18 + 0.34
Total 238 1165 1020 4.90 + 0.19  4.29 + 0.18

Table 5.1.2.

Regression of live-births and surviving children on maternal age

iariable

2 P
gEstimated numbere Regression coef- BF— value r (% )
i (a) 8 ficient (b + S.E.)e
Live-births ~2.14 0.20 + 0.05 16,00 81,007
~ , a
“irviving children -1.,54 0.17 + 0.05 12.86 75.69%
‘i¥e-births 1,47 0.18 + 0.03 39.90°  90,91°
. d b
IViving children -2,03 0.19 + 0,02 76.39 94.31
g c d. p¢ 0,001
- P<0,05; b. P ¢ 0,01; - P< 0.005; <0, .
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findings hold true for both the religious groups, Further, Table 5.,1.1

shows that the mean number of live-births per ever-married woman is slightly

lower among the CH (4.87 + 0.21) than that among the NCH (4.90 + 0.19). But
the mean number of surviving children is slightly higher among the CH(4,38 +
0,21) than that among the NCH (4.29 + 0.18). These differences between the
CH and NCH are not statistically significant in respect of both the number of
live-births ( z = 0,11, P>0,05) and number of surviving children (z = 0,32,

“

P>0.05).

Table 5.1.3. Age-specific fertility rate

Age groupsy No. of married No., of live-births JAge-specific fertility rate

(years) women

CH NCH CH NCH CH g NCH
15 = 19 181 238 87 120 0.48 0.50
20 - 24 177 236 258 3g 1.46 1,44
25 - 29 158 212 218 297 1.38 1.40
30 - 34 126 173 167 200 1.33 1.16
35 - 39 102 139 93 120 0.91 0.86
40 - 44 76 105 52 59 0.68 0.56b
45 + A1 83 7 28 0.11 0.34
Total fertility rate (TFR) 6.35 6.26

—

Table 5.1.3 shows the age-specific fertility rate among the CH and
New, It is found that the total fertility rate(TFR) is slightly higher a-
mng the CH (6.35) than that among the NCH(6.26). It is also seen that
the age-gpecific fertility rate (ASFR) reaches it peak, when the mothers are
in the age group 20 - 24 years, then it starts decreasing with the rise in

3ge of the mothers (Fig, 5.1.1). This holds good for both the religious

8roups,
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Table 5.1.4. Number of live-birtha by age at marriage

X
No. of mothers§ No. of live- Mean No., of live-births + 3.K.
Age at marriage births -
(years) CH i NCH CH NCH CH B NCH
< 19 87 140 519 729 5.97 + 0.28  5.21 + 0.24
20 - 24 66 72 258 343 3.91 £ 0.31 4,76 + 0,29
25 - 29 22 20 85 12 3.86 + 0,57 3,60 + 0.47
30 + 6 6 20 21 3.33 + 0.84 .50 + 0,39
F-Statistics 9.78° 2.80%
Correlation coefficient (r) - 0.89% - 0.93%

a, P«<0,05, b. P<0,005

Table 5.1.4 shows the mean number of live-births per ever-married
woman by age at marriage, It is found that the mean number of live-
births decreases with the rise in age at marriage, and it is true for both
the religlous groups, The coefficient of correlation (r) also shows that
there is negative relationship, and it is statistically significant for both

the CH (r = - 0.89, P<0.05) and NCH (r = - 0.93, P¢ 0.05). The differences

among the age groups at marriage in respect of live-births are also found to

be statistically sipnificant for both the CH (F =9.78, D.F. = 3,178,P¢0,005)

and NCH (F = 2,80, D.F, = 3, 235, P¢0.05).

Table 5.1.5 shows the mean number of live-births per ever-married

woman by income groups for both the CH and NCH, It is seen that the

mean number of live-births (unadjusted for age) decreases with the rise in

per capita monthly income of the households, It holds good for both the
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rable 5.1.5. Analysis of variance and covariance on maternal age and number of
live-births by income groups

— X

rarameters LIG MIG HIG F-value
christians® -
o, of mothers 69 75 37 -
vean age(years) of mothers
£ 8D 36.22 + 11,47 39,69 + 12.90 37,54 + 12,41 1453
‘. of live-births 390 348 144 -
Yoan No. of live-births 5.65 4.64 3.89 5.25“
(Inad justed)
"on-christians:
o, of mothers 98 102 38 -
Yean age(years) of mothers
+ 5D 39.86 + 11,29 37,82 + 10,71 31,42 + 9.45 8,39""
", of live-births 545 475 145 -
Yean No, of live-births "
(nad justed) 5.56 4.66 3.82 6.03
Yean No, of live-births
(AMdjusted) 5.20 4.63 4.82 1.77

* *w ,

P <0.05 ; P < 0.005

Yo adjustment for age was made as there is no significant difference in age of
rothers,

feligious groups of the population, The analysis of varjiance and covariance
ilso shows that the differences among the theithree income groups in respect of
the mean number of live-births (unadjusted for age) are significant for both the
“W(F =5,23, D.F.= 2,178, P 0,05) and NCH (F = 6.03, D.F. = 2, 235, P<0.005).
irong the CH; it is found that there is no significant difference among the three

‘icome groups in respect of the mean ages of mothers (F =1.43, D.F. = 2, 178,

20.05), Thersfore, no adjustment for age was made while analysing the va-
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riance on the effect of the per capita income on the mean number of live-births.

ay the other hand, it i3 found that in the CH the differences among the three in-

:ome groups, in respect .of the mean ages of mothers, are statistically signifi-

ant (F = 8,39, D.¥. =2, 235, P<0.005). So,an attempt has been made to

control the effect of age with the help of analysis of covariance. As a result,

it is found that the effect of per capita income on the mean number of livebirths

is not statistically significant (F = 4.82, D.F, = 2, 235, P >0.05),i.e. after
sontrolling the effect of maternal age, So, it shows that the maternal age
ras 2 greater role than the per capita income in regulating the fertility rate.

wvertheless, the effect of per capita income on the mean number of live-births

ig also quite perceptible, especially among the CH section of the present popu-

lation,

Table 5.1.6.

cation on live-births

Analysis of variance and covariance on the effect of maternal edu-

‘‘arameters . Il1literate Primary Secondary F-value
christiang:

40, of mothers 100 51 30 -

vean age (years) of mothers 40,70 36,10 33.47 e
+ 3D + 12,30 + 11,28 + 10.84 5.37
m, of live-births 528 240 114 .-

*in No, of live-births "
nad jugted) 5.28 4.1 3.80 4.56
-¢an No, of live-births

Adjusted) 4.90 5403 4.51 0.98
‘‘n-christiansg:

0, of mothers 121 93 24 -

s 29,83 .
*an age (years) of mothers 39.31. 37.47 * %
+ 3D (v ) + 11,11 + 10.99 + T7.30 7.69
. of live-births 647 428 20 - .
an No, of live-births

Mdeusted) 5.35 4.60 3.75 4.01
@ Vo, of live-births

“djusteq) 5.08 4.63 5.00 1.03

* * 0.01
P< 0,05, PO,
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The relationship between fertility rate and educational levels is

shown in Table $.1.6, It is found that the mean number of live-births(un-

adjusted for age of mothers) decreases significantly with the increasing le-
vel of maternal education, This is true for both the CH and NCH. After
controlling the effect of maternal age, the differences among the educational
groups of mothers in respect of the mean number of live-births are not ata-
tistically significant for both the CH and NCH (Table 5.1.6). So, it clear-
ly indicates that maternal age is more important than education for regula-
ting the fertility rate in the present population. It may, however, be
aren that the mean age of mothers also decreases significantly with the rise
in educational level, In other words, the married women who could not read
and write are much older than thrhose belonging to the primary and secondary le-
vels of education, As a result, most of the married women in the illiterate
group might have completed their reproductive period, taking into considera-
tion their mean age (Table 5.1.6), whereas the mothers belonging to the pri-
mary and secondary levels of education are mostly younger, thereby they are
still to complete their reproductive performances. This may hold good for

both the religious groups of the present population.

5.2. INFANT AND JUVENILE MORTALITY -

Table 5.,2.1A shows the frequencies of infant and juvenile mortality

according to sex, It is found that the infant as well as the Juvenile

mortality rate is higher in males than in females. However, the binomial

test for equality of proportions shows that the sex differences in infant and

juvenile mortality rates are not statistically significant for both the  CH

and NCH (Table 5.2.1B). 1t is also found that the infant mortality rate

{3 higher among the NCH (8.67 %) than that among the CH (7.03 %), though the
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difference between the two religious groups is not statistically simificant
(d = 1.56, P>0.05). Similarly, the juvenile mortality rate is  higher
in the NCH (3,78 %) than that in the CH (3,17 %), despite the absence of si-

gnificant difference between them (d = 0,74, P> 0.05).

Table 5.2.1A, Infant and juvenile mortality rate according to sex

X
Number of live- Number of deaths Mortality rate( )
Sex
h
Q births | {1 year § ¢ 15 years Ilnfant anvnnile
Christians:
Male 460 34 15 T.39 j.l0
Female 422 28 13 6.64 3 .08
Total 882 62 28 7.03 3,17
Non-christians:
Female 558 47 20 8.4<2 3.58
Total 1165 101 44 8.67 3.78

Table 5.2.1B, Value of 4 (Binomial test of proportiona between sexes)

Infant mortality rate Juvenile mortality rate

Section of population

-1 -1
Christians 4,30 x 10, P> 0.05 1.50 x 10, P >0.05

-1 -1
Non-christians 2,60 x 10 , P»0.05 3.30 x 10+, P>0.05
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Table 5.2.2A, Infant and juvenile mortality ratee by birth order

nirthf No. of live- Infant mortality rate Juvenile mortality rate
births (per 100 1live-birtns) (Per 100 live-births)
g a o
cr oy New 8 CH 8 NCH CH NCH
1 180 212 4.44 9,91 2.67 3.15
2 198 253 6.06 5.53 2,02 3.56
3 160 206 6.88 6.31 3.75 2.91
4 118 173 5.08 6.94 3.38 2.89
5 101 153 7.93 9,80 1.98 4.58
h 66 a8 12.12 14.29 4.55 6.1
7 + 59 70 12.25 17.14 6.78 5.71
foefficient of correla- ¥ »* * %
tio (r) 0.88 0.76 0.7 0.83
* P ¢ 0.05, **p ¢ 0.01

Table 5,2,2B,

Regression of infant and juvenile mortality rates on birth order

Variable

fhristians:

2 .
Estimated ratef Regression coeffi-y F- value r- ()
(a) cient ( b + S.E.)
¥* ® *
Infant mortality 1.73 1,63 + 0.3? 17.47 T7.44
- *
Tuvenile mortality 1.35 5.60 x 10 + 0.24 5.44 50,41
lon-christians:
* *
Infant mortality 3.87 1.52 + 0.5? 5-52* 57.76*‘
Twenile mortality 2.05 5.20 x 10+ 0.16 10.56 68.89
¥* #
* P(Ooos’ P < 0.01



120

Table 5.72.70  shows the frequencles of infant and Juvenile mortality
py birth orders, It is found that there is a significant-positive corre-
lation between infant mortality rate and birth order for both the CH (r =0.88,
P<0.01) and NCH (r = 0,76, P<£0.05), which shows that the infant mortality
rate increages with the increasing birth order, The coefficient ot regrea-
sion (b) on the effect of birth order (independent varjable) on infant morta-
lity rate (dependent variable) also shows a significant-positive relationship
between the two variables for both the religious groups (Tablo 5.0.2RB), The
form of relationship between infant mortality rate (IMR) and birth order (B0)
is expressed by the following equations:

CH ¢« IMR = 1,75 + 1,63 x BO

NCH: IMR = 3.87 + 1,53 x BO

The correlation between juvenile mortality and birth order is also
found to be positive, but it is not significant among the CH (Table 5.<.2A )
The coefficient of regression shows that the juvenile mortality rate increa-

ses with the increasing birth order for both the religious groups, though it

is not significant among the CH (Table 5.2.2B). The relationship between
juvenile mortality rate (JMR) and birth order in both the religious groups
in exprenned by Lhe following equations:

CH : JMR = 1,35 + 0,56 x BO

NCH : JMR = 2,05 + 0.5¢ x BO.

Table 5.2,3A shows the frequencies of infant and juvenile mortality

by age groups of the mothers, The coefficient of correlation shows that

there ig a positive relationship between infant mortality rate and maternal

Age, tho%h it is not significant among the NCH (CH: r = 0.93, P<0.05;  NCH:
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Infant and juvenile mortality rates by age groups of mothers

sge groups No. of live- g TInfant mortality rate §{ Juvenile mortality rate
[years) births (Per 100 live-births) (Per 100 live-births)
CH NCH CH NCH CH NCH

£ 24 42 65 4.76 6.15 0.00 3.08
25 - 29 100 107 5.00 4.67 2,00 2.80
30 - 34 109 160 5.50 5.63 2.75 2.50
35 - 39 150 178 6.00 6.74 1.33 3.37
40 - 44 90 139 6.67 7.19 1.1 2.88
45 + 391 516 8.70 11.82 5.12 4.85
foefficient of correlation *
(r) 0.93 0.79 0.65 0.64

*P ¢ 0,05

Table 5.2.3B,

Regression of infant mortality rate on

age group of mothers

5 X
2 ;.
Section of Estimated rate] Regression coefficient F-value ro (%)
population (a) (b + S.E. ) ]
~1 * % »
Christians 1.28 1.44 x 10" + 0.03 21.78 86.49
6.69 62.46

Yon-christians

-1
270 x 1071 2.12 x 107 + 0.08

* P¢ 0.05, * ¥ &0.01
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Infant and juvenile mortality rates by income groups

Income group

No, of live-births

Infant mortality rate
(Per 100 live-births

Juvenile mortality
rate(Per 100 live-
births)

Chriatian:n:

116 (N = 69 ) 390 7.44 3,59
WG (N = 75 ) 348 6.90 2.87
HIG (N = 37 ) 144 6.25 2,78
Non-christians:

LIG ( N = 98) 545 10,28 5.85
MIG (N = 102) 475 7.37 3.79
HIG (N = 38) 145 6.90 3.45

Table 5.2.5.

Infant and juvenile mortality rates by educational levels

Fducational level

No. of live-

Infant mortality rate

Juvenile mortality

births (per 100 live-births) rate(per 100 live-
s births)

Christians: i

Illiterate (N=100) 528 7.717 3.79

Primary (N= 51) 240 6.67 2,50

Secondary (N= 30) 114 4.39 1.75
Yon-christians:

Nliterate (N=121) 647 10.20 4.0

pﬁmary (N= 93) 428 7.01 3.50

SeCondary (N= 24) 90 5.56 2.63
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r=0.79, P»0.05), It shows that the infant mortality rate tends to

increase with the increasing age groups of mothers for both the religious
groupa, though it i3 higher in the first age group among the NCII. The
regression analysis (Table 5,2,3B) shows that there is a significant 1i-
near relationship between infant mortality rate and maternal age among the
¢H (b = 0.14 + 0.03, P<0,01), which is expressed by the equation: IMR=~
1,28 + 0.14 x Maternal age, Among the NCH, on the other hand, this
pattern of relationship is not statistically significant (b = 0.21 + 0.08,

P> 0.05).

The relationship between juvenile mortality rate and maternal age
is not clearly perceptible in the present population, Table 9.2.3A shows
that there is a positive correlation between juvenile mortality and mater-
nal age, but the coefficient of correlation is not statistically signifi-
cant for both the CH (r = 0.65, P>0.,05) and NCH (r = 0.64, P>0.05). Uo,
it indicates that the maternal age has an insignificant effect on Juvenile
mortality rate, though the oldest mothers (i.e. aged 45 + years) have ex-

verienced higher rate than those in any other age groups (Table 5.2.38).

The frequencies of infant and juvenile mortality by income and

By

edncntional levels are prasented in Tables 5.2,4 and 5.2.5, respectively

It {s seen from Table 5.2.4 that both infant and juvenile mortality rates
are higher in the lower income gfoups than those in the high income group.
This is true for both the religious groups. The regression of infant
and juvenile mortality on income level is shown in Table 5.2.6. Among

the CH, it is found that there is no significant relationship between per

tapita income and infant as well as juvenile mortality. On the other



Table 5.2.6.

ted for maternal age

Y e

Regreassion of infant and juvenile mortality on inoome level adjus-

No. of ) T T
b t-value b, t,-value
yariable mothers (Unadjusted) (Adjusted) 1
thristians:
thristians
Infant mortality 181 - 9.0t x 1072 1.28 - 6.80 x 102 0.97
Juvenile mortality 181 - 5.03 x 1072 1.26 - 4.15 x 10°° ' oo
Yon-christiang:
. -1 * . -2
Infant mortality 238 - 1.45 x 10 2.00 - 5.92 x 10 0.84
1 : : -2 . -2
Juvenile mortality 238 - 4.06 x 10 0.81 - 2,66 x 10 0.58
* PL0,05
Table 5,2.7. Regression of infant and juvenile mortality on educational level
adjusted for maternal age
| y
No, of b gt-value by ) g ty -value
justed Ad justed
Variable nothers (Unad justed) (Adj
Chri stiang: -
- * -1 .
Infant mortality 181 - 1,19 x 10 ! 1.99 - 117 x 10 1.67
-2 =2
'wenile mortality 181 - 6.97 x 10 1.74 - 7.64 x 10 1.91
-1 »* -1 *
Infant mortality 238 - 1.88 x 10 2.35 - 1.75 x 10 2.92
-2 -2
'wenile mortality 238 - 4.80 x 10 0.96 - 4.25 x 10 0.85

* PLO0.05
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hand, the coefficient of regression on the effect of per capita income on in-
fant mortality, without cantrolling the effect of maternal age, is found to

be negatively significant among the NCH (b = - 0,15, P< 0.05). It is,

how-
ever, not significant after removing the effect of age. So, it indicates
that the maternal age 13 more important than the per capita income of th,

households for regulating the mortality rates in the present population,

Table 5.2.7 shows the regression of infant and juvenile mortality on

educational levels of the mothers, It is seen that there is no signifi-
cant relationship between juvenile mortality and educational level, It is
true for both the CH and NCH, On the other hand, the effect of education

on infant mortality, unadjusted for age, is found to be negatively signifi-~
cant for both the religious groups ( P(.O{OS). After controlling the et t-
ect of maternal age, the regression coefficient shows that the negative rela-
tionship between education and infant mortality is not statistically signifi-
cant for both the CH and NCH (Table 5.2.7). Thus, it indicates that both
education and per capita income have a very little effect on infant and juve-
nile mortality. This holds good for both the religious groups of the

present population,

s

It may be mentioned here that the other demographic characteristics

such as age and sex composition, marital status, marriage pattern, fertility,
mortality, reproductive wastages, etc. have already been reported for this po-

pulation (Khongsdier, 1991), So far as the present study is concerned, we

are mainly confined to the effects of some bio~social factors like age, sex,

birth order, religion, economic condition, education, age at marriage, anthro-

Pometric variables on fertility and mortality rates.
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5,3, ANTHROPOMETRIC VARIABLES AND REPRODUCTIVE PERFORMANCES

Table 5.3.17 shows the means and standard deviations of live-births,
infant and juvenile mortality, and anthropometric variables for both the CH

and NCH, It is seen that there are 99 and 113 mothers among the CH and

yCH, respectively. The mean age is found to be 36.19 + 7.77 years for the

(H mothers and 37.76 + 9,92 years for the NCH mothers, Among the CH the

tean number of live-births is 4.61 + 3,06 and among the NCH 5.09 + 3.47. The
nean numbers of infant and juvenile mortality are found to be 0.36 + 0.63 and
0,17 + 0.45, respectively, in the CH and 0.43 + 0,71 and 0.25 * 0.49, respec-
tively, in the NCH, The means and standard deviations of selected anthro-
pometric variables for the present study like height,weight, bi-iliac diame-
ter, body mass index (i.e. weight/heightZ) and body fat for both the CH  and

NCH mothers are also presented in Table 5.3.1.

Table 5.3.1. Means and standard deviations of key variables for regression

analyses .

Variables § Christians. Non-christians

Number of mothers 99 13

Number of live-births 456 575

Number of infant deaths ~36 49

fumber of juvenile deaths 17 28

¥ean age(years) of mothers + SD 36,19 + 1.71 37.76 % 9.92

Mean number of live-births + SD 4.61 + 3,06 5.09 + 3.47

Mean number of infant deaths + SD 0.36 + 0.63 0.43 + 0.71

¥ean number of juvenile deaths + SD 0.17 + 0.45 0.25 + 0’49

Vean value of stature + 35D (cm) 147.81 + 4.22 1A47.56 é.bﬁ

Kean valuye of weight + SD (kg) 46.33 + 4.66 4.48 1 5.30

Vean value of biiliac diameter + SD (em) ~ 26.29 % 0.89 26.55 + 0.96
2.12 + 0,17 2.1%3 + 0.19

Pean value of body mass index + SD
1.41 6.39

1+
-
.
..
—

+
¥oap value of body fat * 5D 6.44 2
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Maternal Stature and Reproductive Performances

The relationship between stature and reproductive performances of
mothers for both the religious groups 1s shown in Table 5.3... In both
the religious groups, the number of live-births, infant and Juvenile morta-
lity are regressed separately with the maternal stature, Among the CH, {t
is found that there is no significant relationship between stature (indepen-
dent variable) and infant as well as juvenile mortality (dependent variable),

However, it is found that the relationship between maternal stature and num-

ber of live-births is negatively significant, even after controlling the
effect of age. This pattern of relationship between maternal stature and
live-births is found to be negatively significant among the NCH also, The

form of relationship is expressed by the following equations:
CH : Live-birth = 56.66 - 0.3976 x Stature + 0,1875 x Age

NCH : Live-birth 21.49 - 0,1315 x Stature + 0,2514 x Age,

Table 5.3.2. Regression of live-birth, infant and juvenile mortality on mater-

nal stature adjusted for age

X
Variable No, of g b t-value b1 t1—va1ue
motherss(llnadjusted) (Adjusted)

Christians: -

-1 * %% -1 9***
Live~births 99 - 4.42 x 1Q 7.55 - 3.98 x 10 8,32

-9 2
Infant mortality 99 - 1,97 x 10 1.32 - 1,11 x 10 0.82

-1 -1
Juvenile mortality 99 - 1,39 x 10 1.30 - 1.26 x 10 1.15
Yon-Christians: ; . i ) .
LiVH—b{rthn 115 - 1,76 X 10 2-57 - 1-32 X 10 ‘ .44

-1 *x 2 x 10”3
Infant mortality 113 - 4.46 x 10 3.23 - 3.72 x .

-1 _ 4 -1 1
Thvanile mortality 13 - 1,69 x 10 1.72 1.47 x 10 :17

———

*PL0,05; ** PL0,005; *** P¢0.001
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Among the NCH, Table 5.3,2 shows that there is a significant nega-

tive relationship between maternal stature and infant mortality, even after

controlling the effect of age. This form of relationship i{s expressed by

the following equation:

Infant mortality = 4,3180 - 0.0372 x Stature + 0,045 x
Age.

An in the cage of the CH, the relationahip between maternal stuatnre aund

Juve -

nile mortality among the NCH is not statistically significant.

Maternal Body Weight and Reproductive Performances

The relationship between body weight and reproductive performances
of the CH and NCH mothers are tested with the help of regression analyses, Ta-
ble 5.3.3 shows that among the CH the relationship between live-births (depen~
dent variable) and maternal body weight (independent variable) is negatively
significant, even after removing the effect of age. Similarly, the co-
efficient of regression (b) among the NCH, .unadjusted for age, shows that
the relationship between live-births and maternal body weight is also nega-
tively significant, After adjusting for age, the relationship between
these two variables is, however, not statisiically significant. Nevertheless,
it indicates that the number of live-births has also associated, to a certain
extent, with the maternal body weight. The form of relationship is expre-
$sed by the following equations :

CH : Live-birth = 3.5041 - 0.1265 x Weight + 0.1925 x Age

NCH : Live-birth =-0.6978 - 0.0724 x Weight + 0.2424 x Age.
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1able 5.3.3. Regression of live-birth, infant and juvenil rtal _
nal body weight adjusted for age J e mortality on mater

X A

yariables No. of b t-value b1 t1-va1ue

mothers § (Unadjusted) (Adjusted)

“hristians:

Live-births 99 - 2.5 x 107 3,417 — 127 x 107 oLl
Infant mortality 99 -3.25 x 10'2 2.46** - 1,68 x 10_2 1,34
Iwenile mortality 99 - 1,52 x 10—2 1.57 - 1,33 x 10'2 1.5
lon-christiang:
Live-births 113 - 2.18 x 107 3,54 - 7.24 x 1077 1oy
Ifant mortality 113 -9.78 x 107° 11,1177 7,98 x 1072 a.g5"""
Juvenile mortality 13 - 1.43 x 10-2 1.67 - 7.22 x 10_5 0.78
YPCN,055 ¥* PL0.025; ¥*¥*¥ P 0,001

Ag regards the Infant mortality, Table 5,.3.3 shown that the repreanton

coefficient, unadjusted for age, 1is highly significant for both the religious

froups of the population, It shows that the number of infant deaths decrea-
823 with the rise in maternal body weight. Among the NCH, the negative rela-
tionship between infant mortality and maternal body weight is found to be sta-
Hsﬁcally significant, even after removing tge effect of age. On the other
hand, the coefficient of regression,‘adjusted for age, shows that the relations-

hibbetween these two variables among the CH is not statistically significant,

Aftep all, it indicates that the infant mortality is also associated with mater-

Ml body weight, The form of relationship is expressed by the following equa-
Hong:
oy = - 0.0958 - 0.0168 x Weight + 0.0342 x Age

! Infant mortality
Ry

! Infant mortality 3,0073 - 0.0798 x Weight + 0.0307 x Age.
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As far as juvenile mortality is concerned, Table 5.3.3% shows that fhe

roefficient of regreasion in nat, Atatiatienlly atgnificant for Botin the el

gicus groups,

Maternal Bi-iliac Diameter and Reproductive Performances

Table 5.3.4 shows the relationship between bi-iliac diameter and re-

productive performances of both CH and NCH mothers, It s found that
the relationship between bi-iliac diameter and number of live-births is posi-
tively significant, even after removing the effect of age for both the reli-
gious groups, In other words, the coefficient of regreasion shown that
the number of live-births increases with the increase in bi-iliac diameter.

The regression equations are expressed as follows:

CH : Live-birth = - 21,0700 + 0.6968 x Bi-iliac diameter + 0.2034 x Age

NCH : Live-birth - 47.9758 + 0.9502 x Bi-iliac diameter + 00,2499 x Age,

Table 5.3.4. Regression of live-birth, infant and juvenile mortality on mater-
nal bi-iliac diameter adjusted for age

Variables No., of b t-value b1 t1—vu1ue

mothers (Unadjusted) (Adjusted)

Christiansg:

-1 % -1 *
Live-births 99 9.25 x 10 9.45 6.97 x 10 2.39
-1 * -1 _
Infant mortalfty 99 1.62 x 10 2.30 1.22 x 10 1,91
-2 . _‘3
Juvenile mortality 19 3.98 x 10 0.77 3.32 x_m 0.64
Non-christians:
*% -1 K21
Live-births 113 1.04 3.20 9.50 x 10 5.92
) -1 * . =2
Infant mortality 113 1.96 x 10 2.7 4.62 x 10 0.74
2 0.54 9.60 x 107 0,18
Juvenj 1o mortality 113 5.46 x 10 . . .

N ————

Y PL0.025; ** PL0,005; *** PL0.007
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With respect to infant mortality, the regression coefficient, unad-
justed for age, also shows that the number of infant deaths increasey sipmifi-
cantly with the increase in maternal bi-iliac diameter, This ias true for
both the religious fFroups of the population, However, after control ling

the effect of age, this sigificant positive relationship between the two va-

riables digsappears in both the groups,

As in the case of stature and body weight, the relationship between
juvenile mortality and bi-iliac diameter is not significant for both the CH

and NCH,
Maternal Body Mass Index and Reproductive Performances

Table 5,3.5 shows the relationship between body mass index and repro-
ductive performances of the mothers for both the religious groups, It is
found that there is no significant relationship between live-birth and body
mass index, though the coefficient of regression, unad justed for age, {8 sta-
tistically significant among the NCH, Further, the coefficient of regres-
sion, unadjusted for age, shows that there is a significant-negative relation-
ship between body mass index and infant mortality for both the CH and NCH, This
negative relationship is, however, not significant after removing the effect
of age, It holds good for both the religious groups, Table 5.3.5 also
shows that the relationship between body mass index and juvenile mortality is

not sfgnificant in both the religious groups.

Maternal Body Fat and Reproductive Performances

The relationship between body fat and reproductive performances of

the oy and NCH mothers is shown in Table 5.3.6. It is found that the rela-



Table 5.3.5.

Variablesa

142

Regression of live-birth, infant and Juvenile mortality on mater-
nal body mass index adjusted for age

; -
X

No, of b

t-value b, ty-vittue
mothers (Unadjlmted) (Adjunted)
Christians:
Live-births 99 - 1.18 0.67 - 1.27 0.8
Infant mortality 99 - 7.33 x 107 2,05 =340 x0T
Juvenile mortality 99 - 2.3 x 10‘1 0.91 - 1.7 «x IO—' 0o
Non-christians:
LA ]

Live-births 113 - 4.77 2.80 - 1.04 T

- * -
Infant mortality 113 - 7.79 x 10”7 2.19 S 1.3 x 107" o.43

=1 R
Juvenile mortality 115 - 2,15 x 10 0.87 - 2,27 x 10 CHR
¥ PC0.05; ** P<LO,01.,

Table 5.3.6.

nal body fat adjusted for age

Regression of live-birth, infant and juvenile mortality on mater-

Variables No. of b t-value .bl t,-value
ther (Unad justed) (Ad justed)
mothers
Christians: : . 1
Live-births 99 - 5,76 x 10 2.72 - 2.91 x 10 1.53%
-2 * -
Infant mortality 99 - 9,78 x 10 .- 2,23 - 4.82 x 10 1.16
-2 K .
Juvenile mortalfty 99 - 3,78 x 10 1.18 - 3,00 x 10 0,95
Non-chriatianga:
-1 *w -1
Live~births 113 - 6.73 x 10 3.00 - 1,40 x 10 C.80
' ; 2.82 x 107 7.087"" — 2,07 x 107 5™
Infant mortalily 13 - <.82 X
-2 -2 )
- 5.1 x 10 0,0
Juvenile mortality 13 - 5.70 x 10 1.75 5 x It <

*P<0,05;

** P& 0,005

**% P 0,001,
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tionship bhetween body it and live-births fa atgnificant for both the N tnd
NCH. It shows that the number of live-births decreises with the increase
in body fat, This negative relationship is, however, not sf{mificant atfter

adjusting for the effect of age in both the religious groups.,

With reapect to infant mortality, 1t ts found that the -o-tficient
of regression, unadjusted for age, is negatively significant in both the re-
ligious groups, After controlling the effect of age, thia pattern of re-
lationship is found to be statistically significant only among the N¢H, The

regression equation is found to be as follows :

fl

CH : Infant mortality - 6.9757 - 0,04B2 x Body fat + 0.,034v x Age

HCH : Infant mortality - 2,2054 - 0.2075 x Body fat + 00,0340 x A0,

As in the case of other anthropometric variables, the relationship
between body fat and juvenile mortality is not statistically significant in

both the religious groupns,

5.4. ADULT BODY DIMENSIONS

In this section, we shall deal with the variations in body dimensions
of adult males and femalea of the present population, With thia end in view,

we have presented our findings according to villages and income groups based on

the per captta monthly income of houneholdsn, Reltgion wasn not taiken into con-

3ideration as there were not much differences in body dimensions between the

CH and NCH,



Variations in Adult Body Dimensions among Villages (Mal.kl.:)

In order to understand the magnitude of variation in adult body d4j-

mensions among the War Khasi villages, i.e. Lapalang (LA), Mawsiangei (MA),
nongla (NA) and Wahumlein (WA), we have followed the T2-square method sugges-
ted by Sanghvi (1953), which is as follows:

2
n (m1 - m2)

102_ 2 22

i=l(s1 =S

o

n

where, m, and my s and 8, and 8, are the means and standard deviations of the
of the same character between two groups, and n is the number of character ta-

ken into consideration,

Table 5.4.1 shows the means and astandard deviations of ten selected
anthropometric measurements by villages for the adult males of the War Khasi,
Tt ia aecn from Table 5.4.72 that the LA males differ significantly from the
MA males in respect of sitting height, bi-iliac diameter and mid upper arm cir-
cumference, The value of T2 , which accounts the magnitude of vartation

between the LA and MA males in regpect of all the measurements, is found te

be 12,62, On the other hand, the differences between the La and NA miles

are statistically significant in respect of weight, height, sitting height
2 ,
and hi-flfac diameter, and the value of T° is found to be 11.42. A more de-

viation is found when the comparison is made between the LA and Wa males. It

can be seen from Table 5.4.2 that the differences between the LA and Wa adult

malea are statistically significant in reapect of height, sitting height,bia-

cromial diameter, bi-illac diameter and chest girth (exhale). The sum to-

tal of differences between them in respect of all measurements taken for the
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orecent study is found to be 11,71,

In comparison with the NA and WA males, the MA males do not

show much
jeviation in body dimensions, except in respect of bi-iliac diameter, It is
found that the sum total of differences in body measurements between the Ma
and NA males is 2.05, and between the MA and WA males 6.99. With respect

to the differences between the NA and WA males, it is found that the value of

Tzis only 3,38, So, it shows that the three villages, i.e. MA, NA and WA

1o not show much variation in respect of body measurements taken tor the pre-—
sent study. However, adult males of all these three villages show a greater
mipnitude of variation when compared with the LA males, These variations be-
tween villages in respect of anthropometric traits will be discussed in the

following chapter,

Table 5;4.2; Statisticai differences between villages in respect of anthropome-
tric measurements (MALES)V:

LA vs LA vs LA vs MA vs MA vg NA va
fnthropometric measurements

MA NA WA Na . WA
*
feight 1,19 2,34 1,06 1.14 0.03 1.09
¥* »*
feight 1.40 2.38 2,42 1,00 1.28  0.43
* * * % % %
Sitting height 3.49 4.18 5.17 0.90 1.94 1.0
*
3lacromial diameter 1.68 1.99 < 2.09 0.36 0.49 0.13
* I % »* »* %% *
Bi-1l1ac diameter 3.32 4.93 2.7 2,28 4.49 2.40
* 0
"14 upper arm circumference 2.27 1.16 0.72 0.63 1.16 0.5
“hest girth(inhale) 1.13 1.20 1.66 0.11 0.64 0.5%
) *
,:h‘:,‘ﬂt gjrth(exhale) 1.21 0044 2-95 0064 1-58 1-‘)6
E%Lﬁi,skinfold thickness:
Yooy 0.15  0.11 0,05  0.04  0.14 0.1
Ticepg 1.51 1.67  0.32  0.35  0.b0  0.8¢
Singhvitg 72 12,62 11.42 11,71 2,05  6.99  3.38

P<0,05; ** P 0g001.
s suggested by Sanghvi(1953)-
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Variation in Adult Body Dimensions Between Villages (FEMALES)

The means and standard deviations of anthropometric measurements, ta-
ken for the purpose of the present study, for the adult females are shown

Table 5.4.3 according to villages,

Table 5.4.4 shows the values of statistical comparison according to
Sanghvi's(1953) method of distance analyses, It is seen that the values of
T2, which show the sum total of differences in anthropometric measurements be-
tween the LA and other three villages (i.e, MA, NA and WA), vary from 3,71 to
9,25. The differences between LA and MA females are found to be significant
in respect of sitting height, biacromial diameter and bi-iliac diameter, where-
as the LA and NA females differ significantly from each other with regard to
sitting height, biacromial diameter, bi-iliac diameter and chest girth(exhale).
In comparison with the WA females, the LA females show a significant difference

with regard to sitting height, biacromial diameter and bi-iliac diameter,

Table 5.4.4 further shows that the MA females differ significantiy
from the NA and WA females with regard to chest girths (inhale and exhale), The
T2 values are found to be 3.81 and 5,89 for the differences between MA and Na,

and between MA and WA females,respectively. The diferences between Na and

v’

WA females are not statistically significant in respect of all anthropometric

characters, The value of T2 {s found to be the lowest (1.61) of all the

comparisons made between villages.

The distances between villages with regard to anthropometric traits

.4.2 and 5.4.4 f 1
taken for the present study have been shown in Tables 5.4 : and 5.4.4 for males

' findi are concerned,it
and females respectively. As far as the present findings ,

shows that the variations between villages are not much striking in the case
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of females, In the case of males, it has been seen that the Lapalang(LA)
males mostly deviate from all the other three villages, namely, Mawsianges(MA),

bongla(NA) and Wahumlein(WA), in respect of certain anthropometric measurements

(Table 5.4.2).

Table 5.4.4. Statistical differences between villages in respect of anthropome-
tric measurements (FEMALES)

inthropometric measurementsyLA vs MAJLA vs NAJLA va WAJMA vs NAJMA vs WAQNA vs WA

feight 0.3 0.95 1.7 1,10 1.73 0.63
Height 0.63 1.32 1.89 0.58 0.99 0.37
* * * %
Sitting height 2,01 2,18 3.97 0.16 1.32 1T
» 12 * .
Biacromial diameter 2.31 3.417 4.66 0.88 1.76 0,90
* * % % .
Bi-iliac diameter 3.13 2.54 4.08 0.14 0.06 0.22
¥id upper arm Circumference 1,66 1.25 0.27 0.24 1.51 0.96
»* *
Chest girth(inhale) 1,51 0.72 1.62 2.24 5.00 0.98
#* * »*
Chest girth(exhale) 0.32 2,22 1.85 2.50 2.1 0.15

Log of skinfold thickness:

Biceps 0.18 1.06  0.66 1.04 0.60 0.25
TI‘iceps 1,74 0.37 0.05 1.18 1.61 0.39
Sanghvi's T2 3,71 4.89 9.25 3.8 5.89 1.61

*

P£0.05; ** P<£ 0,001,
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Anthropometric Variables by Economic Condition(MALES)

The comparison between villages shows that LA village differs signi-
ficantly from the other three villages with regard to some anthropometric mea-
surements, Therefore, anthropometric data, collected from Lapalang, will
pe presented separatelv with a view to having a better understanding of the pro-
pable effect of economic condition on anthropometric variables, However,
anthropometric data collected from the other three villages, namely, Mawsiangei
(M), Nongla(NA) and Wahumlein WA), are pooled together, since there are not

nuch differences between these villages in respect of body measurements.

The effect of economic condition on anthropometric variables of adult
nales for the three villages, i.e, MA, NA and WA is shown in Table 5.4.5. 1t

is found that the mean values of anthropometric measurements are higher in the

H1G, when compared with those in the LIG and MIG. The analysis of variance
ore St'%ﬂ'lftcﬂ:"”
showrs that the fncome group differencea in many anthropometric unnnuu%wmth%.vx—

cept in the case of height, bi-iliac diameter and chest girth(inhale). Simi-
larly, the mean values of anthropometric ratios and indices are higher in HIG,
in comparison with those in the LIG and MIG, The analysis of variance also
shows that the differences in anthropometricﬁ;atios and indices among the three

income groups are highly significant,excepting cormic index and chest girth(ex-

hale)/height ratio.

The differences between any two groups for the adult males are given

in Tavle 5,4.6 It is found that the variations between the LIG and MI1G

e statigtically significant only in the case of mid upper arm circumfercnce
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adult males by income groups(MA+NA+VA)

shropometric variables LIG (N = 49) MIG (N = 51) HIG (N = 25) : Foval

Te?; ?gesyigrs) Mean age(years)j Mean age(years) T

= 23,12 + 10,78 § = 36,37 + 7.39 § = 36.42 + 7.39

X g SD X SD X g 5D

golute measurements:
gt (kg) 48.14 5.39 49.76 3.48 53,24 4.72 9.49 "
aptlem) 156.81  5.49 157.12 4.35  158.34  3.52 0.88
tting height(cm) 82.28  3.05 81.54 2.90  83.35 2.59 5,25
ascromial diameter(cm) 35.94 1.42 35.98 1,63 37.42  1.90 7 .98**
.iliac diameter(cm) 27.00 0.83 27.17 1.7 27.54  1.39 1.99
4 upper arm circum.(ecm) 23.54 1.46 24.30 1.76 25.51 1.17 15.Q'7***
wst girth(inhale) (cm) 83,55 3,32 83.67 3.74 85.52  3.99 2.7
st girth(exhale) (em) 79.27 3,22 79.98 3.44 81.64  3.96 3.19"
- of skinfold thickness:
zeps (left) 0.4958  0.1367 0.5533 0.0735 0.5856  0.10V7 6,54
iceps (left) 0.7456 0.1116 0.8174 0.1132 0.8673  0.0854 11,50
dices and Ratios:
:ight/height 0.3066 0,0281 0.3172 0,0226 0.3369 0.0270 ‘:0,86‘
ight/hei ght> 1.95 0.16 2,04 0.15 2.12  0.17 10,31
ight for height 82.21  6.93 85.13 6.46 89.45 7.13 9.28
nderal index 43.19 1,31 42,75 1.46 42,22 1,20 4.25"
ormic index 0.5236 0.0137 0.5175 0.0189 0.5237 0.0119 2,00
est girth(exhale)/height 0,5058 0.0193  0,5104 0.0251 0.5167 0.0234 2.00
urface area 1.1 0.10 1,53 0.06 1.59 0.08 6.71"
face area/weight 3.17  0.20 3,09 0.14 2.99 0.21 8.24‘:“
Iy fat 5.02 1.24 5.63 1.05 6.46 1.29 12,48
1al upper arm area(TUA) 44.26 5.56 47.01 6.79 51.89 4.76 13,23:*
2 arm muscle area(UMA) 37,68 4.70 39.12 6.1 42.75 4.34 7-55**
Per arm fat area( UFA) 6.72 1.96 7.80 2.31 9.13 2.04 10.66.
40 fat {ndex (AFA) 15.06  3.61 16.61 4.29 17.60  3.44 3.95

p(0,0S; *% P 0,013 W p<0,001,
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1able 5.4.6. Differences between two means (For adult males of MA, NA and WA)

LIG va VIG LIG vs HIG MIG va HIG

ythropometric variables

Difference + S.E.jDifference + S.E.jDifference + S5.E,

spsolute meagurementg:

Toight 1.6240.91 5.1041.22 3.48+1.06
seight 0.31+40.99 1.5341.05 1,2240.95
sitting height 0.74+0.60 1.0740.68 1.8140.66
sacromial diameter 0.04+0.31 1.4840.43 1.4420.44""
ji-iliac diameter 0.17+0.20 0.54+0.,30 0.37+0,3¢2

¥4 upper arm circum. 0.7610.32‘t 1.9710.31"* 1,41:0,54*"
hest girth(inhale) 0.12+40.98 1.9730.95’ 1.85:0.95*
test girth(exhale) 0.71+0.67 2.3740.92" 1.6640.93

log of skinfold thickness:

Heeps 0.0575+0.0221"  0.0898+0.0282 0.0323+0.0228
"iceps 0.071820.0225™ " 0.121740,0234™""  0.049920.0233"
Indices and Ratios:

Teight/height 0.010650.0051"  0.030320.0067" " 0.019740.0063 "
Weight/height2 0.0910.03M 0.1710.04*“ 0.0810.04*

feight for height

Ponderal index 0.44+0.28 0.9740.30 0.53+0.32

lormic index 0.0061+0,0033 0.0001+0,0031 0.006240., oosb“
thest girth(exh,)/height 0.0046+0.0045 0.010910.2224* 0.0063+0., 0059
Surface area 0.02+0.02 0.08+0,02 0.06+0, 04
Surface area/weight 0.08+0. 05* 0.1840.05 :: 0.01:'0.05*

Body fat 0.61+0. 23 1.4430.31 °°8510'3°”.
Total upper area 2,75x1. 24 7.6311. 24 - 4-88.";1-5?”

Upper arm muscle area 1.44+1 .09* 5.07+1. 10*** 5.63+1 .ZZ*

Jpper arm fat area 1,08+0.43 2.4110.49*“ 1,3340.,52

Upper arm fat index 1.55+0.79 2.54+0.86 0.99+0.91

*
2,92+41.34

% %%
7.2441.74
% *

*
4,3241.69

“PSO-OS; * % PS0.00S; * ¥ % P‘0.001.

“ote: Significant difference was determined as follows:
1958).

Difference/5.E.(Chambers,
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and log of skinfold thicknesses at triceps and biceps, With respect to ra-

tios and indices, it is found that there are significant differences between

the LIG and MIG with regard to weight/height, weight/heightz, surface area/
weight ratio, body fat, upper arm area and upper arm fat area, On the other
hand, the differences between the LIG and HIG are found to be highly significant
in regspect of many anthropometric varjiables, except in the case of height, si-
tting height, bi-iliac diameter and cormic index. As far as the comparison
vetween the MIG and HIG is concerned, it is fouhd that the differences are not
significant in respect of height, bi-iliac diameter, chest girth(inhale) and bi-
ceps skinfold thickness, With respect to ratios and indices, the differences
between the MIG and HIG are not significant only in respect of ponderal index,
chest girth(exhale)/height ratio, surface area/weight ratio and upper arm fat

index,

Regarding the Lapalang males, Table 5.4.7 shows the means and stan-
dard deviations of anthropometric variables according to the three income
groups., It is seen that the mean values of all anthropometric measurements,
taken for the present study, are higher among the HIG than those among the LIG
and HIG, The F-values also show that the differences among the three income
groups with regard to body measurements are highly significant, except in the

case of sitting height and bi-iliac diameter, A similar observation has

been made in the case of anthropometric ratios and indices. With the ex-

ception of ponderal index and surface area, Table 5.4.7 shows that the mean

values of all anthropometric ratios and indices are increasing with the increa-

3ing level of per capita monthly income. The analysis of variance also in-

dicates that the income group differences in anthropometric ratios and indices

are highly significant, except in the case of ponderal index, cormic index and
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“vle 5.4.7. Anthropometric variables for LA adult males by income groups
§ LIG (N =25) § MIG (N =29) § HIG (N = 23)
sthropometric variables gMean age(years){Mean age(years){Mean age(years)§F-value
= 37.42 * 10,148 = 38.02 + 11,208 = 37.79 + 10,33
I X g 3D X 3D X an

»golute measgurements:
ight(ke) 48.60  5.37  51.90 4.03  53.48 4.42  6.80
signt(em) 156.90  5.33  159.85 4.44 159.12  4.04  2.76
‘tting height(cm) 82.10 2.99 83.04 2.26  83.06 3.17 1.40
.acromial diameter(cm) 36,01 1,50 36.90 1.62 37.62  1.52 6.25""
-iliac diameter(cm) 27.02 0.83 27.41 1,20 27.63 1,22 1.88
4 upper arm circum.(cm) 23.52 2,05 25.01  1.03 25,52 1.19 "™
wst girth(inhale) (om)  83.56 3.36  84.62 2,27  86.22 3.59  4.55
nest girth(exhale) (cm) 79.59  3.17 80.69 2,32  82.35 3.20 5. 20"
sg of skinfold thickness:
iceps (left) 0.4944 0.1389 0.5614 0.0701 0.5745  0.1051 3,85
Mceps(left) 0.7758  0.0973 0.8233  0.0753 0.8641  0.0775 6.44
ndices and Rarios:
eht/het ght 0.3092  0.0276 0.3248  0,0248 0.3364  0.0244 b.As

*
rient /hei ght? 1.97 0.15  2.04 0.17  2.11  0.15  4.68

* *
eight for height 82.79 6.50 85.39 7.52 89.11  6.33 4.92
mderal index 43,06 1,06 42 N 1.57 42,28 1,06 2.M
OMmic index 0.5235 0,0170 0.5204 0.0151 0.5220 0.0132 2.00

*
st girth(exhale)/height 0.5085 0.0176 0.5062  0.0153 0.5177  0.0209 3.00
wface area 1,52 0.10 1.58 0.07 1.60 0.08  6.41 "

"
Arface area/welght 544 0.15  3.09 0.18  3.00 0.14 429

* %
vy fat 5.38 1,15 5.88 0.87 6.43 1.11 6.28

* %
"al upper arm area(TUA)  44.34 7.84 49.86  4.09 51.91  4.88 10.81

* *
“Rr arm muscle area(UMA) 57.43 6.59 41.60 3.59 43,19 4.7% 8.13

v * %

meC arm fat area(UFA) 6.91 1.92 g8.26 1.57 8.7¢ 1.27 7.89
mer arm fat index(AFA)  15.52 3.06  16.72 3.6 16,88 2.51 1.54

’€0.05; ** P¢p.OT.
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fable 5.4.8. Differences between two means (For LA adult males)

inthropometric variables

LIG vs MIG

LIG vs HIG

MIG vs HIG

Difference + S.E,

Difference + S.E,

Difference + S.E,

ibsolute meagsurements:

feight

Height.

3itting height
Bjacromial diameter
3i-iliac diameter

¥id upper arm circum.
hest girth(inhale)
‘hest girth(exhale)

Llog of skinfold thickness:

Biceps
Triceps

Indices and Ratios:

feight/height
Miqht/heightz

¥eight for height
Ponderal index

formic index

‘hest girth(exh.)/height
Surface area

Surface area/weight
Jody fat

Total upper arm area
Ubper arm muscle area
pper arm fat area

Upper arm fat index

»*
3.30+41.31
2.95+1,35"
0.94+0.73
0.89+0.42"
0.39+0.28

% R
1,49+0.45
1.06+0.79
1.10+40.77

»
0.067C+0.0307
0.0475+0.0240

*
0.0156+0,0072
0.07+0.04
2,60+1.91
0.15+0.56
0.0031+0,0044
0.0023+0,0045

¥* %
0.06+0,02
0.05+0.04
0.53+0.28

LR}
5.52+1.74

*
4.17+1.48

*
1.35+0,48
1.20+0.85

* % %
4.88+1 .41
2.2241,36
0.96+0.89

% 9% %
1.61+0.44
0.6140.30"
2.00+0.48"
2.6640.97"

* %
2.7640.92

* %

#
0.0801+0.0354

* % %
0.0883+0,0253

* %
0.0272+0.0075

* %N
0.1440.04

* %
6.32+1.85

*
0.78+0,31
0.0015+0,0044
0.0092+0,0056

*
0.08+0.03

9%
0,14+0.04

* %
1,08+0.33

% 9% %
7.56+1.87

% Hn
5.76+1.65

* %
1,81+0.47
1,3640.80

1.568+1 19
0.75+1.18
0.0240.80
0.72+0.44
0.2240.34
0.51+0.31
1.60+0.82
1.66+40.79"

0.013140,0455
0.0408+0.0214

0.0116+0,0069
0.0740.04
3.7441.92
0.63+0,37
0.001640.0039
0.011540.0052"
0.02+0,02
0.09+0.04
0.55+0.28
2.()‘)11 2
1.59+41.19
0.46+0.39
0.16+0,80

'P¢0.05; ** P£0,005;

**%x p £ 0,001,

NOte:-sipm- ficant difference was determined as follows: Difference/S.E.{(Chambers,

1958),
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upper arm fat index,

As far as the comparison between two groups is concerned, it is seen
from Table 5.4.8 that the differences between the LIG and HIG are statiatically
significant in respect of many anthropometric traits, except in the case of
height, sitting height, cormic index, chest(exhale)/height ratio and upper arm
fat index, The differences between the LIG and MIG are not significant in
respect of sitting height, bi-iliac diameter, chest girths(inhale and exhale)
and log of skinfold thickness at triceps, With respect to ratios and indi-
ces, it 1s found that there are significant differences between the LIG and MIG
with regard to weight/height, surface area, upper arm area, upper arm muscle
area and upper arm fat area, Table 5.4.8 further shows that the differen-
ces between the MIG and HIG are not significant, except in the case of chest
girth(exhale) and chest girth(exhale)/height ratio. So, it may be observed
that among the LA adult males, there is hardly or very little difference in an-

thropometric traits between the MIG and HIG, but the differences are apprecia-

ble between the LIG and HIG as well as between the LIG and MIG.

In view of the above findings for both the two groups of villages in
the pregsent population, it may be inferred that the per capita income of hcuse-

households seems to have influenced, to a great extent, the variations in body

dimenaions of adult males,

Anthropometric Variables by Economic Condition (FEMALES)

Table 5.4.9 shows the means and standard deviations of the anthropo-

"eiric variables by income groups for the adult females of three villages, i.e.

to the MIG are heavier
", NA and WA, It is seen that the females belonging to
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b e o= a1

MIG (N = 48)

HIG (N = 353)
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Mean age(years)

Mean age(years)

Mean age(years)

F-value

‘thropometric variables =34.26 + 8,13 = 33, 54 + 9.23f= 34.34 + 8,25

X -g Sp X SD X SD
»golute measurements:
sight(ke) 42.74 3,65  47.27 4.17  46.10 3,72 16.70“*'
eight(cm) 146,83 2,60 147.52 5.69 146.90 3,35 1.2
itting height(cm) 76.217 1,68 77.15 3.04 17.65 2.48 5.13’
.acromial diameter(cm) 32,713 1.30 32.60 1,22 32.71 1.30 0.13
.-{liac diameter(cm) 26,26 0.70 26.31 0.73 26.32 0.54 0,00
.4 upper arm circum,(cm) 21.89 2.00 24.21 1.75  23.86 1.27 22,14
sest girth(inhale) (cm) 78.00 2.37 78.92 2,45 718.88 3,36 1.27
nest girth(exhale) (cm) 74.32 3,29 75.29 2,39 75.53 3,41 1.87
wg of gskinfold thickness:
aceps  (left) 0.6105 0.1144 0.6749 0.0882 0.6669 0.0820 5.80
riceps (left) 0.9050 0.1164 0.9945 0.0885 0.961¢ 0,102911,72"
indices and Ratios:
sleht/height 0.2912 0.0248 0.3202 0.0207 0.3145 0.0774 16,17
sight/hei ght? 1.98  0.18 2,17 0.14 2.13 0.2 15.33:::
2ight for height 88,11 7.69 96.36 6.00 94.67 8.78 15.42“'
onderal index 42,14 1.37 40,83 1.09 41.30 1.78 10,33
“Imic index 0.5198 0.0120 0.5232 0.0171 0.5274 0.0177 3.00
nest girth(exhale)/height 0.5064 0.0256 0.5114  0.0296 0.5151 0.0236 1-00“*
uarface area 1.44 - 0,06 1,51 0.09 1.49 0.05 11.92.'.
“rface area/weight 3.38 0.16 3.20 0.15 3.24 0.17 15'76.**
ly fat 5.57 1.20 6.95 1.08 6.51 1.21 17,11***
%2l upper arm area(TUA) 28,42 6.91 46.63 7.12  45.43 4,81 20.71***
Per arm muscle area(UMA)  29.79 5.17 35.70 7.07  34.91 3.96 14.11”
‘er arm fat area(UFA) 8.63 2.66 10.69 2.87 10.52 2,49 T.95
er arm fat index{AFA) 22,20 4.52 23.30 6.40 23,11 4.61 0.54

<0.05; ** P<0.005;

*»*% P 0,001,
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.ple 5.4.10. Differences between two means (For adult females of MA, NA and WA)

hropometric variables

e ————— e

A

LIG vs MIG

LIG vs HIG

MIG va HICG

Difference + S.E,

Difference +

S.E.

Difference +

GLE,

qolute meagurements:
ight:

-eight

tting height
acromial diameter
-iliac diameter

.1 upper arm circum.
rest girth(inhale)
rest girth(exhale)

58 of skinfold thickness:

:ceps
icepa

ndices and Ratios:

»* % %

4.53+0.80
0.7040.90
0.8840.50
0.1340.26
0,05+40.15
% 3 %
2.3240.38
0.92+0.49

0.97+0.59

* *
0.0644+0,0210

* % %
0.0895+0,0212

* % %
3.36+0.84
0.07+0.70
1.3830.50*
0.02+0,30
0.06+0.14

* % %
1.97+0.37
0.88+0.68
1.2140.76

0.0564+0,0220
0.0562+0,0247 "

1.17+0.88
0.62+1,01
0.50+0.62
0.11+0,29
0.01+0.14
0.35+0.33
0.04+0.68
0.24+0.69

0.0080+0,0191

]
0,0353+0.01¢8

sight/height 0.0290+0. 0047 0.023320.0140 0.0057+0.0138
.dyn/height2 0.19+0, 03 0.15+0. 05 0.04+0.04
sght for height 8.2541.42 6.5641.90 1.6941.76
nieral index 1,3140.25 0.84+0.37 0.4740.35
atnic index 0.0034+0.0030 0,007640.0035  0.0042:0.0039
Mest girth(exh.)/height 0.005010.2227 o.ooe7¢o.3215 0.0037+40,0059
urface area 0.07+0.02 0.05+0,01 0.04+40,04
urface area/weight 0.18:0.05*** 0,140, 04 e 0.04+0.04
oy fat 1.38+0.23 0.94+0.27 0.44+0.26
“tal upper arm area 8.2111.44::: 7-0111-51*:: 1,2041 .33
‘PPer arm muscle area 5.91+1.27 5-1211~02** 0.7941.25
MeT arm  fat area 2.0640.57 1,89+0.58 0.1720.60
Jer arm fat index 1,10+1,13 0.91+1.04 0.19+1.22

P£0.05; ** P£0.005;:

ite:-Si pmi ficant difference was

1958).

*x* PL 0,001,
determined as follows:

Difference/S.E.(Chambers,
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and taller than those in the LIG and HIG, Similarly, the mean values of

mid upper arm circumference and skinfold thickness . at triceps and biceps are

nigher in the MIG than those in the LIG and HIG, Nevertheless, it indica-
ten that the female body dimennfons are also asaocinted with per capita  in-
come of households. However, the analysis of variance (Table 5.4.9)shows

that the income group differences in anthropometric measurements are signifi-
cant only in respect of weight, sitting height, mid upper arm circumference

and log of skinfold thicknesses at biceps and triceps.

Table 5.4.9 further shows that the mean values of many ratios and
indices in the MIG are higher than those in the LIG and HIG. With the
exception of cormic index, the differences among the three income groups in

respect of anthropometric ratios and indices are highly significant,

The differences between any two income groups in respect of anthro-
pometric variablea Aare ahown in Table 9.4.10, It is found that the diffe-
rences between the LIG and MIG are statistically significant in - respect of
weight, mid upper arm circumference and log of skinfold thickness at biceps
and triceps. With respect to ratios and indices, the differences between
the LIG and MIG are generally significant, except in the case of cormic index,

chest girth(exhale)/height ratio and upper arm fat index.

As regards the comparison between the LIG and HIG , it is found that

there are significant differences between them with regard to weight, sitting

height, mid upper arm circumference and log of skinfold thickness at biceps

ind triceps The differences petween these two income groups are also si-

. f
many ratios and indices, except in the case o

gnificant in respect of
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LA adult females by income groups

LIG (N = 25) MIG (N = 25) H1G (N = 1Y)
Mean age(years){Mean age(years)fMean age(years) fF-value
R 35.42 + 7.96 §= 36.92 + 8.35 §= 34.76 + 9,30
R x| s B

ogolute measurements:

ight(ke) 42,96  3.57 47.80  3.66  47.53  4.59 11,08
sight{cm) 146,76 2.28 149,36 6.04 148.13 3.0 2,13
ttting height(cm) 76,03 1.55 77.90 3.39 17.%7 2.2 3.27
iacromial diameter(cm) 32,83 1.05  33.40 1.41 33,04 1,13 2,56
i-iliac diameter(cm) 26.56 0.71 26,31 0.78  26.53 0.74 0.76

.4 upper arm circum.(cm) 21,70 1.77 23 .34 1,69 24.01 1.59 Q,Bb*'
st girth(inhale) (cm) - 77.92 5.45 78,02 3.23 78.73 .68 0,28
nest girth(exhale) (cm) 74,25 3,30 74.52 3,13 76,67 3,79 2,58
0f of skinfold thickness:

iceps (left) 0.5858 0,0974 0.6702 0.1146 0.6567 00,0714 1.74
riceps (left) 0.8980 0,1263 0,9600 0.1228 0,961 0.1034 1,99
ndices and Ratios:

-ight/height 0.2926 0.0229 0.3199 0.0187 0.3205 0.0525 9,67
Aght/hei ght? 1.99 0.5 214 044 23T 025 559
:ight for height 88.53  6.84 95.72  5.86 96.69 10.80 7.27"
mderal index 41.92 1,11 41.18 1,28 41,00 1,73 2.79
armic index 0.5181 0.0128 0,5217 0.,0136 0.5210 0.0110 0,50
a3t girth(exhale)/height 0.5062 0.0269 0,5001 0.0340 0.5071 ©0.0cc4 0.3
wrface area 1.44 0.06 1.52 0.08 1.51 0.06  9.54%*
Arface area/weight 3.317 0.15 3.24 0.117 3.20 0.19 5'01:*
oy Fat 5.54 1.35 6.72 1,15 6.69 VA7 6.53
0tal upper arm area(TUA) 37.72 6.04  43.99 6.27  46.06 280 20.18:**
Pver arm muscle area(UMA) 29,24 4.45 33,64 5.89 35.52 5.48 7.42*
‘ver arm fat area(UFA) 8.48 2,81 10.45 2.51 10.54 2.35  4.40
aper arm fat index (AFA) 22.19 5.26 23.97 5.43 23,10 5.40 0,66

P¢0,05; ** PL0.,005;

*** P(O-OO1 L4
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sthrovometric variables

LIG vs MIG

LIG vs HIG

MIG vs HIG

Difference + S.E.

Difference + S.E,

Difference +

3.E.

se0lute measurements:

sight

ieht

atting height
sacromial diameter
.-1liac diameter

4 upper arm circum.
nest girth(inhale)
rest girth(exhale)

og of skinfold thickness:

..ceps

riceps

nices and Ratiog:

'ight/height
wnn/hnightz

ight for height
Jnderal index

itmic index

‘Pest girth(exh.)/height
Irface area

“rface area/weight
uly fat

9ta] Upper arm area
YT arm muscle area
er arm fat area

T arm fat jndex

3 %
4.84+1,02
2.6041.29"

* 3% %
1.87+0.42
0057:.0‘35
0.25+0,21

*
1.64+0.49
0.10+0.95
0.27+0.91

*
0.0844+0,0301
0.0620+0,0352

%%
0.0273+0,0059

¥* 3

0.0510.04*

E R 24
7.19+1.80

*
0.74+0.34
0.0036+0.,0037
0.0061+0.0087

¥ % %
0.08+0,02

*
0.1340.05

* %
1.18+0.35

* ¥ X
6.27+1.74

#
4,40+1.48

*
1.97+40.75
1,78+1.,51

*

* %

4.57+41.38
1.37+41.03
1.1440,65
0.21+0.36
0.03+0.24
2.3140.53"
0.8141.17
2.4241.18"

0.0709+0.0268
0.0632+0,0368

¥* 3¢ %
0.0279+0.,0046

*
0.18+0,07
8.16+3.11"
0.92+0,50
0.0029+0.0038
0.0009+0.0079

* %
0.07+0.,02
6.1740.06
1.1510.41*

¥* % %
8.34+1.92

* 3%
6.28+1.67

*
2,06+0.83
009111 '74

0.30+1,39
1.23+1.,52
0.73+0.87
0.36+0.41
0.22+0.2%
0.67+40.52
0.7141 .15
2,1541,16

0.0135+0.0295
0.001240,0363

0.0006+0.0091
0.03+0,07
0.97+3.05
0.1840.51
0.0007+0.,0039
0.0070+0,0089
0.01+0.02
0.04+0,06
0.03+40.38
2.07+1.95
1.8841 .84
0.0940.79
0.8741.77

p$0.05;
ot

** PL0.005;

1958) .

XA péo,001 .

©-Significant difference was determined as follows:

Difference/S.k.(Chambers,
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weight/height, chest girth(exhale)/height and upper arm fat index. As far
as the comparison between the MIG and HIG is concrned, it is found that there

is not much significant difference, except in the case of triceps skinfold

thickness, which is higher in the MIG,

With repard to Lapalang(LA) adult females, Table 5.4.11 shows the
statistical constants of anthropometric variables according to income groups,
It is found that the adult females in the MIG are heavier and taller than
those in the LIG and HIG, The mean values of bi-iliac diameter, mid upper
arm circumference, chest girths (inhale and exhale) and log of skinfold thick-~
ness at triceps are higher in the HIG than in the LIG and MIG, The F-values
indicate that the differences among the three income groups with regard to body
dimensions are significant in respect of sitting height, mid upper arm circum-

ference and log of biceps skinfold thickness,

It i alao seen from Table 5.4.11 that with the exception of l'onde-
ral index and surface/weight ratio, the mean values of anthropometric ratios
and indices are lower in the LIG than those in the MIG and HIG. The analy-
sis of variance shows that the differences among the three income groups are

not significant in respect of ponderal index, cormic index, chest girth(exha-

.

le)/height ratio and upper arm fat index.

Table 5.4,12 shows the differences between any two income groups

with regard to anthropometric traits. It is found that the adult females

in the MIG differ significantly from those in the LIG in the case of weight,

height, sitting height, mid upper arm circumference and log of biceps skin-

fold thickness With respect to ratios and indices, the differences be-

tween these two income groups are not statistically significant only in res-
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pect of cormic index, chest girth(exhale)/height ratio and upper arm fat index.

Retween the LIG and HIG, it is found that there are significant differences in
respect of weipght, mid upper arm circumference, chest girth(exhale) and log of
biceps skinfold thickness, With respect to ratios and indices, the diffe-
nces between the LIG and HIG are not statistically significant only in respect
of ponderal index, cormic index, chest girth(exhale)/height ratio and upper
arm fat index, whereas between the MIG and HIG, it is seen that there are no

gignificant differences in respect of anthropometric variables (Table 5.4.12),

As far as the present findings are concerned, it is all through ob-
served that the adult body dimensions are very much influenced by economic
condition. It is also found that there are significant differences between
villages with regard to some anthropometric traits, These variations in

adult body dimensions will also be discussed in the nexi chapter,
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5.5. PHYSICAL GROWTH

In this section, we shall deal with physical growth and development
of the War Khasi children, Anthropometric data, collected from five vil-
lages are pooled together, No attempt is made to show the differences be-
tween villages and/or religious groups as the sample size for the present stu-
dy is not adequate enough. However, an attempt will be made to present

our findings according to sex, age and economic condition.

Anthropometric Measurements for Boys and Girls

Anthropometric data, collected from a cross-sectional sample of
the War Khasi boys and girls, are shown in Tables 5.5.1 to 5.5.10 as well as

in Figures 5.5.1 to 5.5.20,

Weight

The means and stapdard deviations of weight for boys and girls are
shown in Table 5.5.1, The means are plotted against age in Figure 5.5.1.
It is seen from the Figure that the boys are slightly heavier than the girls
at all ages until about 10 years of age. ~~The girls are heavier than the
boys from 11 to 12 years of age, then they are surpassed by the boys from 13

to 15 years. So, it indicates that adolescent growth spurt occurs between

"' and 12 years in girls, and between 13 and 14 years in boys.

The velocity curve (Figure 5.5.2), which shows the absolute growth

from one age group to another, jndicates that the girls grow faster than the

boys from 3 %0 5 years of age. But boys grow faster than girls from 6 to

8 yvears of age, then they are surpassed by the girls from 9 to 12 years. The

Curve reaches its peak point at the age between 11 and 12 years among the girls
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Table 5.5.1. Statistical constants for weight(kg) of boys and girls

Age in Boys Girls

years

(Mid-pt) N g Mean SD {QAbsolutef N Mean SD Absolute

§ growth growth

3 25 12,91 1.64 - 20 12,21 1.79 -
4 22 13.86 2.10 0.95 20 13,25 2.07 1,04
5 23 15,89 2,21 2,03 19 15,42 2,02 2,17
6 20 17.83 2.48 1.94 22 17.00 3,13 1.58
7 20 19,69 3,18 1.86 23 18,82 3,18 1,82
8 22 21,25 5,25 1.56 20  20.27 3.29 1.45
9 20 23,48 4.15 2.23 22 22,65 4.28 2.38
10 21 25.40 4,16 1.92 20 24.74 5.15 2,09
1 23 27.1 3.78 2.31 24 27.98 5.35 3.24
12 18 30.36 5.33 2.65 16 31.58 4.25 3.60
13 15 35,67 5.51 3.31 15 33.54 5.20 1.96
14 16 37,26 6.48 4.00 14 35.38 4.33 1.84
15 19 40.49 6.73 3,23 15  37.22 5.62 1.84

v’

and between 13 and 14 years among the boys, when weight increases by 4.00kg
and 3,60 kg for the boys and girls, regpectively, It i3 also observed

that the velocity tends to decline after 12 years of age for girls, and 14

Years of age for tboys.

Height
Table §.5.2 shows the statistical constants for the height of boys

and girlg It is found that there is a continuous increment in height from
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FIG.5.5.1. GROWTH CURVE
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140 15 years of age for both boys and girls, The mean values are also plo-
tted against age in Figure 5.5.3, "It is found that the boys are tal-
tor than the girls at all ages, except at 11 and 12 years of age, when the girls

sre taller than the boys.

table 5.5.2. Statistical oconstants for height(om) of boys and girls

fge in . Boys .‘ Girls
years
(Md-point)f N Mean SD Absolute N Mean Sh Absolute
growth growth
3 25 90.68 4.80 - 20 90.20 4,38 -
4 22 96,72 5.69 6.04 20 96.19 4.6 5.99
5 23 102,78 5.75 6.06 19 102,12 5.3% 5.93
6 20 107.98 6.63 5.20 22 107.24 5.53 5.12
1 20 113,86 6.58 5.88 23 111,23 6.08 3.99
8 22 118.96 5.84 5.10 20 116.02  6.40 4.79
9 20 124.20 6.28 5.24 22 121,27  6.44 5.25
10 21 127,92 6.31 3.52 20 127,15 580 H.88
" 23 132,44  6.63 4.92 24 133,17  5.20  6.02
12 18 137.75 7.12 5.31 16 139,80 6.39 6.63
15 15 142,85 7.24 5.10 15 142,36 7.39 2.56
14 16 149.87 6.28 7.02 14 143.42 5.36 1,06
15 19 153,11 6.40 3,24 19 144.38  5.42 0.96

The difference between mean values of the iwo succeeding age groups
Is plotted against age in Figure 5.5.4. The Figure shows that the boys
Bfow fagter than the girls from 3 to 8 years. It can also be noticed that
the growth velocities are higher in girls than in boys from 9 to 1¢ years of
ige The girls have gained the maximum growth spurt of 6.63 cm during

theip adolescent period, i.e. between 11 and 12 years, whereas the highest
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FIG.5.5.3. GROWTH CURVE
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gain of 7.02 cm in boys takes place between 13 and 14 years of age,

Sitting height

The statistical constants for sitting height of boys and girls are
shown in Table 5.5.3. The means are plotted against age in Figure 5.,5.5,
is in the case of stature and weight, the growth curve (Figure 5.5.5) shows
that the boys have higher mean values of sitting height at all ages until .ido-

lescence, when the girls become taller than the boys.

Table 5.5.3, Statistical constants for sitting height(com) of boys and girls

Age in . Boys Girls

years %

(Mid-point) § N Mean SD  f§Absolute § N ﬁ Mean 8 SD JAbsclute

growth + 8 growth

5 25 52.94 2,40 - 20 51,92 2.47 -
4 22 54,96 2,89 2,02 20 54,28 2,86 2.36
5 23 56.96 2.15 2,00 19 56,24 3.25 1.96
6 20 58,75 2.92 1.79 22 57.78 3,48 1.90
7 20 60.60 3.42 1.85 23 59,36 4.02 1.58
8 22 63,08 3.46 2,48 20 61,60 = 2.48 2,24
9 20 65.09 3.44 2,00 22 63.47 3.14 1.87
10 21 66.60 4.16 1.51 20 65.88  3.63  2.41
1" 23 68.28 4.18 1,68 24 68.84 4.03 2.96
12 18 70.62  4.28 2,34 16 72.09 4.26 3.25
13 15 73.55 3.95  2.93 15 73.24 3,13 1,15
14 16 77.26 4.12 3.71 14  74.27 3.83 1.03
15 19 78.96 4.10  1.70 15 74.98  4.24 0,70

Figure 5.5.6 shows the difference between mean values of the two

Succeeding age groups for boys and girls. It can be noticed that the



160

FIG.5.5.5. GROWTH CURVE
(SITTING HEIGHT)
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growth in sitting height is higher in girls than that in boys from 3 to 4 years

as well as from 5 to 6 years of age, Thereafter, the growth velocities are

higher in boys than in girls at all ages, except during adolescent period when
the girls grow faster than the boys, The girls begin their adolescent &rowth
spurt at the age of 10 and gain the maximum growth velocity of 3.2Y cm at 12
years of age, Among the boys, the peak velocity of 3,17 ecm i3 tound to

have occured at 14 years of age,

Table 5.5.4. Statistical constants for biacromial diameter(cm) of boys and girls

Age in Boys Girls

years

(Mid-point)§ N 8 Mean SD  §Absolute §| N  fMean SD Absolute

growth growth

3 25 20,44 0.87 - 20 20.02 0.65 -
A 22 21,74 0,92 1.30 20 21,34 0.87 1,32
5 25 22,12 1.05 1,02 19 22,10 1,06 0./
6 20 23,83 1,24 1.1 22 23,06 1.27 0.96
7 20 24.69 1,23 0.86 23 23.98 1.43 0.92
8 22 25,27 1,28 0.58 20 24.82 1.44  0.84
9 20 25.92 1,30 0.65 22 25,51 1.53 0.75
10 21 26,44 1,25 0.52 20 26.59 1.74 1.02
1 23 27.48 1,38 1.04 i 24 27.172 1.62 1.13
12 18 29,10 1.40 1.62 16 29.34 1.68 1.62
13 i5 30,25 1.47 1.15 15 30.34 1.50 1.00
14 16 32,80 1,33 2.55 14 31.47 1.23 1.13

15 19 33,96 1,54 1.13 15 32,35  1.44  0.88
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FIG.5.5.7. GROWTH CURVE
(BIACROMIAL DIAMETER)
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Biacromial diameter

Table 5.5.4 shows the statistical constants for biacromial diameter
of boys and girls, Figure 5.5.7 shows the typical growth curves plotted
according to mean values of biacromial diameter for both sexes. It is seen
from the Figure that there is a gradual rise af the curves from 3 to 6 years
for both boys ard girls. Thereafter, it remains ateady till the age of 9
years for girls, and 10 years for boys. Figure 5.5.7 further showa that the
glrls have higher mean values than the boys from 11 to 13 years, then they

are surpassed again by the boys from 13 to 15 years of age.

The velocity curve for biacromial diameter (Figure 5.5.8) shows that
the girls have gained their maximum growth spurt at the age of 1<Z, whereas the

peak velocity among the boys takes places between 13 and 14 years of age.

Bi-iliac diameter

The statistical constants for bi-iliac diameter of boys and girls

are presented in Table 5.5.5. The mean values are plotted against age
in Figure 5.5.9. It can be noticed from the Figure that the growth curve
rises gradually from 3 to 15 years for both boys and girls, The boys have

higher mean values than the girls from 3 to 10 years, whereas the higher mean
values are found among the girls from the 4&ge of 11 to 13 years. Thereafter,

the boys are more advanced till the terminal age of 15 years,

Among the girls, the maximum rate of increment in bi-iljac diameter
occurs at 12 years of age as shown in Figure 5.5.10. Among the boys, the
maximum growth spurt takes place at the age of 14 years, The velocity

tends to slow down after 12 years for girls, and 14 years for boys.
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ple 5.5.5. Statistical constants for bi-iliac diameter(cm) of boys and girls.

- in E Boys . Girls

arsg

d-point) N Mean SD Absolute N Mean Sh Absolute

: growth growth

3 25 14.92  0.92 - 20 14.38  0.94 -
4 22 15.35 0.78 0.43 20 14.97 0.98 0.59
5 23 16.27 0.84 0.92 19 15.84 1.135  0.87
6 20 16.90 0.97 0.63 22 16.39 1.20  0.55
7 20 17.58 1.20 0.68 23 16.85 0.95 0.46
8 22 18,46 0.76 0.88 20 17.39 1.14 0.54
9 20 19,20 0.95 0.74 22 18,28 1.26 0,89
10 21 19,88 1,27 0.68 20 19,32 1,09 1,04
1 23 20,29 1.36 0.41 24 20.47 1.74 1,15
12 18 21,37 1.48 1,08 16 22.19 1.88 1,72
13 15 22,46 0.98 1.09 15 22,53 1.57T  0.34
14 16 23,97 1.33 1.51 14 23,04 1.53  0.51
15 19 24,62 1.35 0.65 15 23,48 1.68  0.44

Head circumference

Table 5.5.6 shows the statistical constants for head circumference
%ys and girls, The means are plotted against age in Figure 5.5.,11, 1t
Seen that the growth curve rises gradually and steadily with the advanciﬁg
- for both boys and girls, From 11 to 13 years of age, the girls have

er mean values than the boys. Thereafter, they are surpassed by the

8 ti11 the terminal age of 15 years.

The growth curve velocity for head circumference of boys and girls
Plotted in Figure 5.,5.12, The maximum growth velocity in girls takes

e ay 12 years of age, whereas in boys it occurs at the age of 14 years,
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mple 5.5.6. Statistical constants for head oircumference(cm) of boys and girls

s
ige in Boys . Girls
yeals N DMean SD Absolute N Mean SD Absolute
/yd-point) 8 growth g growth
3 25 48,16 1.39 - 20 47.27 2.36 -
A 22 18,65 1,92 0.47 20 47.98 A 0.7
5 23 48,97 2,02 0.34 19 48.40 1.78 0.42
6 20 49,37 2,05 0.40 22 48,68 1.88 0.28
7 20 49,89 3.12 0.52 23 49,08 2,33 0.40
8 22 50.13 1,39 0.24 20 49.68 3.03 0.60
9 20 50.71 1.74 0.58 22 50.41 1.74 0.73
10 21 51.16 1.84 0.45 20 50.86 1.79 0.45
1 23 51.62 1.92 0.46 24 51.7 1.93% 0.92
12 18 51,96 2.25 0.34 16 52,88 2.1 1,10
13 15 52.94 2,10 0.98 15 53.27 2.35 0,39
14 16 54.16 2,05 1,22 14 53.64 1.72 0.37
15 19 54.57 3,10 o.M 15 54.00 2,84 0,456

Table 5.5.7.

Statistical constants

for mid upper arm ocircumference(cm) of boys

and girls

ige  in —‘-?Pys 4§ Girls

fears N Mean SD Absolute ! N Mean Sbh gAbsolute

(Md—point) growth e ogrowth
3 25 14.54 1.35 - 20 13,80 0.76 -
A 22 15.20 1.48 0.66 20 14.75 0.98 0.95
5 25 15.84  1.75 0.64° 19 15.28  1.36 0,53
b 20 16.10 2,03 0.26 22 15.63 1.45 0.35
7 20 16,44 2.1 0.34 23 16.50 1.606 0.87
8 22 16.86 1.63 0.42 20 16.97 1.93 0.47
9 20 17.38 1.74 0.52 22 17.83 2,48 0.86
10 21 17.97 1.80 0.59 20 18,23 2,20 0.40
11 23 18,67 2.15 0.70 24 19.05 1.64 0.82
12 18 19,28 2,24 0.61 16 20.25 1.78 1.20
13 15 20.29 2.1 1.01 15 20.89 2.42 0.64
14 16 21,52 2.28 1.23 14 21.16 2.33 0.27
15 19 22,14 2.62 0.62 19 21,69 2,48 0.53
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FIG.5.5.9. GROWTH CURVE
| (BI-ILIAC DIAMETER)
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FIG.5.5.11. GROWTH CURVE
(HEAD CIRCUMFERENCE)
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FIG.5.5.12. VELOCITY CURVE
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FIG.5.5.13. GROWTH CURVE
(MID UPPER ARM CIRCUMFERENCE)
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FIG.5.5.14. VELOCITY CURVE
(MID UPPER ARM CIRCUMFERENCE)
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Mid upper arm circumference

The statistical constants for mid upper arm circumference of boys
and girls are presented in Table 5,5.7, and the mean values are plotted
against age in Figure 5.,5,13, It is seen that the growth curve rises
gradually and steadily from 3 to 15 years of age for both boys and girls. at
9 yearn, the growth curve lao higher in girls than in boys and 1t continuen to
remiin higher until 13 years of age,. Thereafter, it is higher in boys till

the terminal age group of 15 years,

The velocity curve (Figure 5,5.14) shows that the maximum gain in
mid upper arm circumference occurs at the age of 12 in girls, and at the age

of 14 in boys.

Chest girth

The statistical constants for chest girth are shown in Table 5.5.8
and the means are plotted against age in Figure 5.5.15 for both boys and girls,
It is seen from the Figure that the growth curve rises gradually from
3 to 15 years of age for both sexes. Erom 11 to 12 years, the girls have
higher mean values than the boys as their adolescent growth spurt begins two

years earlier than the boys, However, the growth curve is higher in boys

than in girls from 13 years onwards,

The differences between means of the two succeeding age groups are

Plotted against age in Figure 5.5.16., The maximum growth velocity of

2.85 cm in girls occurs at the age of 12 years and that (3,24 cm) in  boys

2t 14 years of age.
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Table 5.5.8. Statistical constants for chest girth (cm) of boys and girls

ige in . Boys Cirls
enT: o
v f ! N Mean Sh Absolute N Mean sh g Absolute
ng-point) growth { § growth
3 25 49.30 3.08 - 20 48,29 2,91 -
4 22 50.46 3.28 1.16 20 49.66 3,23 1.37
5 25 52.70 A3 2.24 19  50.79 4.2 1,14
6 20 54.80 3.48 2.10 22 53,34 5.87 2.55
7 20 56.58 5.36 1.78 23 54.99 5.11 1.65
8 22 58,94 4.28 2,36 20 57.87 3.17 2,88
9 20 60.36 4.39 1.42 22 59.75 4.19 1.88
10 21 61.75 5.12 1.39 20 60.83 3.36 1,08
" 2z 63.08 5.29 1.33 24 63.26 4.45 2.43
12 18 65.44 5.32 2.36 16 66,11 4.84 2 .85
13 15 68,32 4,22 2,88 15  68.25 4.36 2.14
14 16 71.56 4.94 3.24 14 70.14 5.20 1.89
15 19 73.98 5.25 2,42 15 T71.37 5.2 1.23
Skinfold thickness at biceps(left)
Table 5.5.9 shows the statistical oonstants for the log of skinfold
thickness(mm) at biceps. The means are plotted against age in Figure
5.5.17. The Figure shows that the boys lose a considerable amount of fat

deposit at biceps from 4 to 5 years of age. From 6 to 11 years , they begin
to putting on fat, but the loss of fat from 4 to 5 years could not be recouped
even for the next four subsequent years, It is, however, seen that a large

leposit of fat at biceps occurs at the age of 14 years,
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FIG.5.5.15. GROWTH CURVE
(CHEST GIRTH)
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Among the girls, Figure 5.5,17 shows that there is a loss of fat at

4 and 6 years of age, At 7 years of age, there is a gain in fat at biceps,

but it is not equal to that amount lost at 4 and 6 years of age. A larger
amount of fat accumulation is, however, gained from B8 to 9 years nf age, At

10 years, there is a loss of fat, but it is compensated in the next subsequent

vear, and a large amount of fat deposit takes place at the age of 13 years,

Table 5.5.9. Statistical constants for log of biceps skinfold thickness(mm)

Age in Boys . Girls
years - Mean 3D Absolute N Mean 3D Absolute
(Mid-point) growth growth
3 25 0.7242 0.0899 - 20 0,7340  0.0645 -
4 22 0.6628 0,0934 - 0.0614 20 0.6721 0.0755 - 0.0619
5 23 0.6201 0.0719 - 0.0427 19 0.7076 0.0719  0.03%55
6 20 0.6345 0.0Y69 0.0144 22 0.67176 0.0792 = 0.0300
7 20 0.6590 0.0682 0.0245 23 0.6955 0.0899 0.0179
8 22 0.6721 0.0864 0.0131 20 0.7243 0.0969 0,088
9 20 0.7093 0.0934 0.0372 22 0.7582  0.0719  0.0339
10 21 0.725¢9 0.1106 0.0166 20 0.7482 0.075% - 00,0100
11 23 0.7%24 0.1106 0.0065 24 0.773) 0.0828  0,0249
12 18 0.6920 0,0934 - 0.0404 16 0,7760 0.0899  0.0029
13 15 0.7110 0.1004 0.0190 15 0.8122 0.1038 00,0362
14 16 0.7574 0.1139 0.0464 14  0.7903 0.1106 - 0,0219
15 19 0.7364 0.1038 - 0,0210 15 0.7980 0.0935 0.0077

The increment of fat per year is shown in Figure 5.5.18 for both

boys and girls Among the boys, there are two periods of fat accumulation
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FIG.5.5.17. GROWTH CURVE
(LOG OF BICEPS SKINFOLD THICKNESS)
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st biceps, one at the age of 9 and the other at the age of 14 years. Similar-

ly, there are two peak velocities of fat accumnlation in girls, one at 9 years

»f age and the other at the age of 13 years,

Skinfold thickness at triceps(left)

Table 5.5.10 shows the statistical constants for the log of triceps
skinfold thickness recorded in miilimiters for both boys and girls. The mean

values are plotted against age in Figure 5,5.19,

Table 5.5.10. Statistical constants for log of triceps skinfold thickness(mm)

ige in Boys Girls
years N Mean SDh Absolute N Mean Sh Absolute
(¥dm=point) growth growth
3 25 0.8954 0.0719 20 0.9212 0.1139
4 22 0.8727 0.0755 - 0.0227 20 0.8837 0.,0607 - 0.0375
5 23 0,8351 0,0828 -~ 0.0376 19  0.9180 0.0720 0.0343
6 20  0.8573  0.0682 0.0222 22 0.8893 0.0792 - 0,0287
7 20 0,8669 0,0793 0.0096 23 0.8998 0.0899 0.0105
8 22 0.8820 0.0864 0.0151 20 0.9117 0.0934 0.0119
9 20 0.8976  0.0899 0.0156 22 0.9570 0.0645  0.0°5%
10 21 0.9175 0.1004 0.0199 20 0.9325 0.1003 - 0.0045
11 23 0.9238 0.093% 0.0063 24 0,9465 0.1072 0.0140
12 18 0.8887 0.0683 - 0.0357 16 0.9513 0.1038 0.0048
13 15  0.9074 0.0969 0.0187 15 0.9890 0.0969 0.0377
14 16  0.9410 0.1038 0.0336 14  0.9647 0.1106 - 0,0248

15 19 0.9269 0.1106 - 0,0141 15  0.9745 0.1173  0.0098
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FIG.5.5.19. GROWTH CURVE
(LOG OF TRICEPS SKINFOLD THICKNESS
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It is seen from the Figure that the growth curve closely follows that

of the biceps region for both gexes. Among the boys, a large deposit of
fat at triceps is lost at 4 and % years, There is a rise in fat accumula-
tion at thé age of 6 years, and it continues to increase till the age of 11
It can also be seen from the Figure that the loss of fat at 4 and 5 years of
are 18 recouped until about the age of 9 years, The loss in fat deposit is
also found to occur at 12 years of age, Thereafter, it starts increasing

and reaches 1ts peak at the age of 14 years,

As far as the growth curve for the girls is concerned, it is seen

from the Figure 5.5.19 that a considerable amount of fat is loat at the ages

4 and 6 years, In fact, the growth pattern of fat at triceps is also si-
milar to that at biceps. The loss of fat at 4 and 6 years of age is not
compensated till the age of 9 years, At 10 years of age, little amount of

fat deposit is lost, and thereafter it starts increasing until about the age

of 13 years, when a large quantity of fat deposit is seen at triceps regton.

The pattern of increment in fat deposit is shown in Figure 5.5.20.
It can be noticed that the maximum gain in fat among boys oceurs at the age of

14 veara, and in the case of girls at abou§:13 years of age,

Anthropometric Measurements by Economio Condi tion(BOYS)

The means and standard deviations of anthropometric measurements accor-

ding to income groups, based on the per capita monthly income of the household,

for the War Khasi boys are presented in Table 5.5.11 as well as in Figures
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5.5.21 to 5.5.42, It may be noted that in the present analysis, we have
taken into consideration three fincome groups, i,e, 3 - 5 years, 6 -~ 8 years,
and 9 - 11 years, Owing to paucity of data on other ages, i.e, 12 to 15

years, we have not been able to include them in the present analysis.

’

Weight

Figure 5.,5.21 shows the bar diagram which indicates the differences
in weight between income groups. It is seen that the boys belonging to
the MIG and HIG are heavier than those belonging to the LIG, Similarly,

the HIG boys are heavier than the MIG boys in all the age groups,

Height

The mean values of height according to income groups are shown in Fi-
gure 5.,5,22, The Figure indicates that the boys in the LIG are shorter
than those in the MIG and HIG, The differences between the MIG and HIG
boys are also perceptible in all the age groups, In fact, the bar diagram

shows that the MIG boys are in the middle of the LIG and HIG boys in all the

ige groups,

S{tting height

The differences between income groups in respect of sitting height

are shown in Figure 5.5.23., As in the case of stature, the HIG boys have

higher values of sitting height than the LIG and MIG boys in all the age groups.

It {s also true that sitting height of the MIG boys is consistently higher than
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mat of the LIG, but lower than that of the HIG boys.

Biaoromial diameter

Figure 9.5.24 shows the bar diagram which indicates the differences
setween income groups with regard to biacromial diameter. The Figure shows
that there are differences between income groups and it is true in- all the
age groups. In the age group 6 - 8 years, the LIG boys have more or 1less

similar values to those belonging to the MIG,

‘Bit~-il1iac diameter

Figure 5.5,25 shows that the LIG boys have broader hip than either
the ,L1G or MIG boys in all the age groups, The differences between the
LI6 and MIG boys, in respect of bi-iliac diameter, are not clearly marked in
the age groups 6 - 8 and 9 - 11 years, In these age groups, the LIG boys

have glightly broader hip than those boys belonging to the MIG.

Mid upper arm circumference(left)

alues of mid upper circumference, according to income

The differences between income

The mean V

groups, are shown in Figure 5.5.26.

froups are percentible in all the age groups, especially in the age group

Y <11 years. In the age group 9 -11 years, the mean value of mid upper

arm circumference tends to increase from the LIG to the HIG.

Head circumference
Figure 5.5.27 shows the mean values of head circumference by income

Froups, Tt i{s seen that the mean values are higher in the HIG+ boys than
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those in the MIG and LIG boys in all the age groups, In turn, the MIG boys
have by and large greater head circumference than the LIG boys. The diffe-
rences between the MIG and HIG are clearly noticeable in the age groups 3-=5
and 9 - 11 years, In the age group 6 - 8 Years, the difference between theae
two income groups is, however, negligible, Nevertheless, it indicates that
the head circumference of boys in the present population is, to some extent,

agasnciated with the economic condition,
Chest girth

The mean values of chest girth by income groups of the houscholds are
shown in Figure 5,5.28, It is seen that the mean value rises rapidly with
the increasing age group in all the three income groups, The difference be-
tween any two income groups is also very much perceptible in all the age groups,
It is found that the boys in the MIG and HIG have higher values of chest girth

than those in the LIG, This holds good for all the age groups.

Log of biceps skinfold thickness(left)

Figure 5.5.29 shows the mean values of the log of skinfold thickness
it bicepa according to income groups. The variations in biceps skintoeld

thickness are clearly noticeable in all the age groups. It is seen that

the mean values of fat deposit are lower in the LIG than those im either the

YIG or HIG, It is also observed that the boys belonging to the MIG have

lower values than those belonging to the HIG,

Log of triceps skinfold thickness(left)

The mean values of the log of skinfold thickness at triceps, accor-
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FIG.5.5.29. BICEPS
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ding to income groups, are shown in Figure 5.5.30, As in the case of biceps,

the values of skinfold thickness at triceps are higher in the HIG than in the

MIG and LIG, It is further observed that the boys in the MIG have higher

values than the boys in the LIG,. It is also seen that the mean values in-

crease as age advances, It is true for all the three income groups, So,
it is understandable that the fat accumulation is,to a great extent,

asgoclia-

ted with the economic condition of the households,

Anthropometric Ratios and Indices by Economic Condi tion(BOYS)

The means and standard deviations of anthropometric ratios and indi-
ces for the War Khasi boys are shown, according to income groups, in Table

5.5.12 as well as in Figures 5,5.31 to 5.5.42.

Weight/height

The mean values of weight/height ratio, according to income groups,
are shown in Figure 5.5,31, It is found that the mean value of this ratio
i{s highest in the HIG followed by that in the MIG, Between the MIG and LIG,

the former has got the higher value than the latter, In fact, the value of

o

veight/height ratio tends to increase with the rise in income level for all

the age groups,

Weight/heightz(ﬁody mass) index

The differences between income groups in respect of body mass index
ire gshown in Figure 5.5.32. It is seen that the differences between any

two income groups are not very much perceptible in all the age groups, though



13344
16° 42
20"
/AN
rA g
L0 ¢ce
ga "t
6L°62
7241
#wi° 004
LE°8
go°oLt
12°g
€g°GLL
L6€0°0
ge6N* o
ehto° o
04€5°0
sl
€€ En
9t°0
L6t
88€£0° 0
mmom.o

02°S
G6° 52
a2e’t
h6*9
6ttt
6L°61L
2g*e
£4° 92
oz
Go°LoL
65°S
£€°goL
88° S
hebLL
gh20°0
e JA M)
2902° 0

OhnEs*o
: Q:.P .

25 °¢tn

cl°o

(194
9410°0
S66L°0

gLy
gR° G2
2582
62’9
¢e°e
she il
a2
(VAR YA
L2°¢
g2 66
gh'g
G290l
489
2L 60l
gLeo°o
ghoh' O
451070
Lges° 0
9¢°1L
2B tn
60°0
26t
+hi0° 0
Hhél° 0

46°9
oL° g2
66t
£0°g
vt
L0° Lt
%6t
oL €
GE*s
64° 001
94° 6
6E°LLL
st*9
sTAFANS
®020°0
6006° 0
"W10°0
€9€5°0
8t
heegh
gk o
€6t
1020° 0
r/AA Sy

oR°S
oe* 92
2Lz
(WAL
TN
80° 9t
282
6412
124
59" 66
gerl
h6° ot
48l

85 gtt

2610°0
66810
+©020° 0
GhEsto
el
HO* eh
Lt°0
A
L510°0
ghéte o

68°¢
98°52
6L°2
on°S
%2
gh° st
i8°2

88°0¢

e €
46° g6
ct°9
86° 8oL
A1
chectl
29L0°0
H06#7°0 .
cglo*o
66€5°0
et
86 °Ln
40°0
161
gecLo°o
26910

G86°9
2962
T/
85° 5
LS°E
gc £l
0g°t
wg° gt
96 °}
9G°L0L
el
| YAFAYY
6€°9
we oLl
6410°0
- 3X3)
€gLo°0
4896°0
FAM®
02°6¢
oL°0
lg°l
2hi0°0
1LGL*0

(YAE4
80° 8¢
co°t
gL°s
FARSY
244"
H0°€
shgl
hitq
+9° 00L
26°9
gs*gtl
et s
06° 601
8L0°0
#1260
XlLo°0
2695°0
g2t
A1
80° 0
gt
+#ELO* 0
€05L°0

€6°9
§8° 92
.2
8L°h
&z
20°€lL
e e
0g° 4L
gh't
0c* 66
Sl*g
FA, A R A
8L S
90° 40t
69L0°0
€625°0
84L0°0
0656°0
he't
% 6€
9G*0
0s°L
L210°0
LohL 0

'“8'”6‘“8‘”8'”@'“8'“8'"8"‘8"‘8"‘8""8

XopuT 3wy wre Jeddp
eoJw ey wxe Jaddp
voJdw STosnm miw Ieddp
woxe uwae Jaddn Tejo0g
o3 JoJ u3ten

e3¢ J03 Ju3TOM

93Teq JoJ JUIToM
48Ty /389D

X9PUT DTWIOD
X9PUT Tedepuod
2Wdteu/ud Tomn

W37y /quBToM

o -—
(0c=N) me. ( cc=N) quu (2c=N) UH.HIPA 9b=N) meu (c2=N) OH:- (h2=N) 11 A Oc=N)DIH n £S=N) DIN: nlez,v o171}

mkuo.ﬁ LL - 6

Q

mthh g - 9

H

sdIeef 6 - ¢

b
.
-
-

SeOTPUT Puw SsoT3WH

VWOTRATPUOD DTwounIe Lq sLo s8
Q Isew JIvM oyl Juoww SODTPUT PUR EO0T3RI DSTIomodcIyqueR Jo SUOTIRTASD PIRpPUElS PUR SURSD <
W LSS erqwr



186
the boys belonging to the LIG have somewhat lower values than those belonging
to either the MIG or HICG, and in turn, the MIG boys have slightly lower values

than the HIG in all the age groups,

Ponderal index

The mean values of ponderal index according to income groups are
shown Iin Figure 5,5.33, So far as the ponderal index is concerned, the di-
fferences between income groups are not uniform, It is seen that in the age

groups 3 - 9 and 9 - 11 years, the LIG boys have higher values than those be-
longing to the MIG and HIG. But it 18 not so in the age group 6 - 8 years,
in which the LIGC boys have lower value than those in the MIG and HIG. It is

further observed that the MIG boys have somewhat higher values than the HIG

boys in the age groups 3 - 5 and 9 - 11 years,

Cormic index

Figure 5.5.34 shows the variations in cormic index according to eco-
nomic condition, It is found that the cormic index tends to rise with the
rise in income level in all the age groups, except in the age group 6 - 8 years,
in which the value among the LIG boys is slightly higher than that among the
¥IG boys., After all, the differences between income groups with regard to

this index are perceptible in all the age groups,

Chest/height ratio

The mean values of chest/height ratio according to income groups are
shown in Figure 5.5.35. 1In the age groups 3 - 5 and 6 - 8 years, the diffe=

Tences between the LIG and MIG boys in respect of chest/height ratio are not



iRy
nuch pefceptible, though the values are slightly higher in the LIG than in
the MIG boys. Tt cap, however, be observed that the boys in the HIG have
higher values of chest/height ratio than those belonging to the lower income

gronps in all the age groups.
Weight for height

The differences between any two income groups with regard to weight
for height (percentagv of the ICMR standard) are shown in Figure 5.5,36, It
shows that the boys belonging to the HIG have higher values of weight for
height than those belonging to the MIG and LIG, and in turn, the MICG boyn
have higher values than the LIG boys, It holds true for all age groups,

In short, it Iindicates that the weight for height 13, to some cxtent, aansocin-

ted with the economic condition of the households,

Weight for age

The mean values of weight for age according to income groups are
shown in Figure 5.5.37. As in the case of weight for height, the LIG boysa

have the lowest value of weight for age, when compared with the MIG and HIG,

This im true in all the age groups. -

Height for age

Figure 5.5.38 shows the differences between income groups with regard
to hejght for age(percentage of the ICMR standard). As in the case of other
tndices, the mean value of height for age tends to increase with the increa-

8ing income level, The only exception is noticed with respect to the age

froup 9 - 11 years in which the MIG boys have got slightly higher mean value
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than the HIG boys. However, it also indicates that the height for age is

asgsociated with the economic condition

Total upper arm area

The mean values of the total -upper arm area according to income
groups are shown in Figure 5.5.39, The Figure shows that the total up-
per arm area in the LIG boys is lower than that in either the MIG or HIi, In
other words, the mean value of the total upper arm area tends to increase

with the increasing economic level,
Upper arm muscle area

Figure 5.5.40 shows the bar diagram which indicates the variations
in upper arm muscle area according to economic condition. It shows that,
as in the case of the total upper arm area, the differences between any two
income eroups in all the age groups are noticed, except in the age group 3 -
5 years in which the differences between income groups are not very much

perceptible, and the MIC boys have got slightly higher value than the HIG

bovs.

Upper arm fat area

The differences between any two income groups with respect to the
upper arm fat area are shown in Figure 5.5.41. As in the case of other

indices, the differences between income groups are clearly noticeable 1in

21l the age groups. S0, it indicates that the upper arm fat area is also

associated with the per capita income of the households.
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Upper arm fat index

Figure 5.5.42 shows the differences between income groups with regard
1o upper arm fat index. Unlike most of the other indices, it is noticed that
the differences between income groups are not regular, In the first age group
(j.e. 3 -5 years), this index tends to increase with the increasing income le-
wel, But in the age group 6 - B years, the LIG boys have got lower value
than the MIG and HIG boys, though the MIG boys have got slightly higher value
than the HIG boys. In the last age group (i.e. 9 - 11 years), it is found
that the mean value of the upper arm fat index tends to decrease with the in-

creaging income level, So, it i3 quite opposite to that pattern found in

the age group 3 - 5 years,

Anthropometric Measurements by Economic Condition (GIRLS)

The means and standard deviations of anthropometric measurements for

#girlg are presented, according to economic condition, in Table 5.5.15 an well

as in Figures 5.5.43 to 5.5.52.

Weight

Figure 5.5.43 shows that the girls belonging to the MIG and HIG are
teavier than those belonging to the LIG. and,in turn, the MIG girls have lower
values than the HIG girls, This holds good for all the age groups, 1t alao

shows that the mean values of weight increases with the increasing age group

in 211 the age groups,

Height

Figure 5.5.44 shows the variation in height according to income groups.
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lg in the case of boys, the girls in the LIG are shorter than those belong-
ing to the MIGC and NIG, The difference between the MIG and HIG girla {s al-
g noticeable in all the age groups, So, it indicates that height of girls

sgsociated with the economic condition.
Sitting height

The mean values of sitting height according to income groups are shown
in Figure 5.,5.45. The differences between income groups, in respect of
sitting height, are also peréeptible in all the age groups, It is found that
the girls belonging to the HIG have higher values of sitting height than those
belonging to the MIG and LIG, It is also noticed that the MIG girls have

Hgher value of sitting height than the LIGC girls,

Biacromial diameter

Figure 5,5,46 shows the bar diagram which indicates the variations in
biacromial diameter according to income groups. It shows that the biacromijal
liameter tends to increase with the increasing economic level in all the age
froups, It is found that the girls in the HIG have the bréadest shoulders,
n comparison with those in the MIG and LIG, -~ In turn, the MIG girls have

broader shoulder than the LIG girls,

Bi-iliac diameter

The mean values of bi-iliac diameter according to income group are

thown in Figure 5.5.47. It shows that the girls in the LIG have narrower

Aip than those in the M1IG and HIG. It is also seen that the HIG girla have

‘Toader hip than the MIG girls, though the difference between them with regard
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to this anthrovometric character is not very sharp,

Head circumference

Figure 5.9 .48 showa the variations in head circumference according
to income groups, The Figure shows that the girls belonging to the HIG
have broader head than those belonging to the MIG and L1G, As regards the

comparison between the LIG and MIG girls, it is seen that the former have
broader head than the latter, In fact, the differences between income Eroups

with regard to head circumference are clearly perceptible in all the age groups,

Mid upper arm circumference

The differences between income groups, with respect to mid upper arm

circumference, are shown in Figure 5.5.49. It shows that there are marked
differences between income groups in all the age groups. It is seen that
the mid upper arm circumference of the girls tends to increase with the rise

in age as well as in economic level, So, it indicates that the mid upper arm

circumference is associated with the economic condition of the households,

Chest girth

Figure 5.5.50 indicates.the variations in chest girth according to
income groups. It is seen that the mean value of chest girth rises rapidly
and steadily with the increasing age group for all the three income groups.
It {s found that the girls belonging to the LIG have lower mean value than those
belonging to the WIG and HIG and, in turn, the MIG girls have lower value than

the HIG girls. This is true in all the age groups, So, it indicates
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that the head circumference is also associated with the economic condition.
Log of biceps skinfold thickness(left)

The mean values of the log of skinfold thiockness at bicepa for the
girls are shown in Figure 5,5.51 according to income groups, The varja-
tions in skinfold thickness at biceps are clearly noticeable in all the age
groups, It is observed that skinfold thickness at biceps tends to increase
with the rise in income level, However, the girls belonging to the HIG,
show the highest mean value in all the three age groups, followed by the girls
belonging to the MIG, The girls in the LIG have the lowest value, and it is
true in all the age groups,. So, it indicates that the fat accumulation is

also agsociated with the economic condition.

Log of triceps skinfold thickness(left)

The mean values of the log of skinfold thickness at triceps according
to income groups are shown in Figure 5.5.52. As in the case of biceps, the
fat accumulation at triceps tends to increase with the increasing economic le-
vel, It is seen that the girls belonging to the HIG haQe higher mean value

than those belonging to the MIG and LIG and it is true in all the age groups,

Anthropometric Ratios and Indices by Eoconomio Condition(GIRLS)

The means and standard deviations of anthropometric ratios and indices

by economic condition among the War Khasi girls are shown in Table 5.5.14 as

well as in Figures 5.5.53 to 5.5.64.
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Weight/height

Figure 5.5.53 shows the variations in weight/height ratio according
to income groups, It is seen that the differences between income groups are
perceptible in all the age groups. In other words, the medan value of weight/-

height ratio tends to increase with the rise in economic level,
2
Weight/height“(Body mass) index

The variations in body mass index according to income groups are
shown in Figure 5.5.54. It shows that the differences between income groups
with regard to body mass index are small, and it is true in all the age groups,
Nevertheless, it is seen that the girls belonging to the HIG have higher mean
values of body mass index than those belonging to the MIG or LIG, Again, the

MIG girls have slightly higher values than the LIG girls.

Ponderal index

Figure 5.5.55 shows the mean values of ponderal index according to
economic condition, It is seen that in the age group 3 - 5 years, the girls
in the LIC have the lowest value when compared with the MIG and HIG. The same

is true for the middle age group, i,e. 6 - 8 years, But in the age group
9 - 11 years, the ponderal index tends to decrease with the rise in income le-

vel, So, no consistent relationship between economic condition and ponderal

{ndex 13 noticad.

Cormic index

The variations in cormic index according to income groups are shown

in Figure 5.5.56. The mean value of cormic index is found to be highest in
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the LIG in both 3 - 5 and 6 - 8 year age groups. In the age group 3 - 5
vearg, the HIG girls have the second highest value for this index, though they
nave got the lowest value in the age group 6 - 8 years. As far as the MIG
pirls are concerned, they have got the lowest value in the age group 3 - 5
vears, and the second highest value in the age group 6 - 8 years. In the age
group 9 - 11 years, the situation is just different, i.e. the HIG girls have
got the highest value followed by the MIG and LIG, So, no constant pattern

of relationship between cormic index and economic condition is observed.
Chest/height ratio

The differences between income groups with regard to chest/height ra-
tio are shown in Figure 5.5.57. In the age group 3 - 5 years, the LIG girls
have higher value than the MIG and HIG girls, and the MIG girls have the lo=
vest value, On the contrary, it is seen that in the age group 6 - 8 and

" - 11 years, the cheat/hefght ratio of the girla increases with the rise in

economic level,

Weight for height

- -

The mean value of weight for height (percentage of the ICMR standard)

according to economic condition are shown in Figure 5.5.58. Tt shows  that
the value of weight for height are higher in the MIG and HIG girls than those in
the LIG girls. In fact, it is highest in the HIG, and it is true in all the

ige groups. So, it indicates that the weight for height is associated with

the economic condition.
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Weight for age

The differences between any two income groups with regard to weight
tor age(percentage of the ICMR standard) are shown in Figure 5.5.59, As  in
the case of weight for height, the differences between income groups are per-
ceptible in all the age groups, It is seen from the Figure that the value
of welght for height increases with the increasing income level, In other
vwrds, the .girls belonging to the HIG have always higher value of weight for
1ge, when compared with those in the MIG and LIG, It is true in all the age

groups,
Height for age

Figure 5.5.60 shows the mean values of height for age (percentage of
the ICMR standard) according to economic condition, As in the case of most
6f the indices, tne mean value of height for age is highest in the UIGC girla,
vhich is followed by the MIG and then by the LIG girls. This trend is true

in all the age groups. So, it shows that the value of height for age tends

to {ncrrase with the rise in income level,

Total upper arm area

Figure 5.5,61 shows the variations in the total upper arm area accor-
Ying to income groups. It is seen that the mean value of the total upper arm

iTea tends to increase with the increasing income level in all the age groups,

30, it shows that this index is also associated with the economic condition.
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Upper arm muscle area

The differences between income groups, with respect to upper arm mus-
cle area, are shown in Figure 5.5.62, It shows that the girls belonging to
the HIG have the highest mean value, which is folowed by those belonging to
the MIG and LIG. This is true in all the age groups, So, like moat of the

{indices, the upper arm muscle area is also associated with the economic ccndi-

tion,

Upper arm fat area

Figure 5.5.63 shows the mean values of the upper arm fat index accor-
ding to economic condition. It shows that there are marked differences be-~
tween income groups in all the age groups. It is found that the girls in

the HIG have the highest value, when compared with those in the MIC and LIG,
Similarly, the girls in the MIG have higher value than those in the LIG, This

«

trend i3 true In all the age groups, S0, 1t indicates that the upper arm

fat area is also associated-with the economic condition.

Upper arm fat index

Figure 5,5.64 shows the variations in upper arm fat index according
to income groups. It is seen that the differences between income groups vary
*Ith the varying age groups, In the age group 3 - 5 and 9 - 11 years, the
ipper arm fat index tends to decrease with the increasing income level. But
this trend is not observed in the age group 6 -~ B years. In this age group,
the value of upper arm fat index increases with the rise in income level,

™us, with respect to this index, no consistent pattern of relationship is ob-

Served in the girls of the present study.
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5.6. HAENMOGLOBIN ESTIMATION

In this section, we shall deal with haemoglobin estimation in the
present population, bata are presented in terms of sex, religion and eco-

nomic condition.

Table 5.6.1 shows the haemoglobin content among the War hhasi by
gex and religious groups., It is found that the mean values of haemoglobin
level among the CH males and females are 13,99 + 2,25 g/dl and 13,65 + 2,56
#/dl, respectively, Among the NCH, these values are found to be 13,77 +
2,30 g/dl and 13,00 + 2,23 g/dl, respectively. The WHO Scientific  Group
(1968) has recommended the haemoglobin level of 13,00 g/dl for adult males
and 12,00 g/dl for the non-pregnant adult females. So, 1t indicates that
the haemoglobin content among the War Khasi {s above the recommended levelas
in both the religious groups, i.e. the CH and NCH, Table 5,6.1 further
showa that the CH males and females have higher mean values of haemoglobin

betwean
level than their NCH counterparts. The difference,the two religious groups,

with respect to haemoglobin content is found to be statistically significant

for the females (z = 2,10, P¢0.05), though it i3 not significant for the

o’

males (z = 0,71, P>0.05).

The number of persons with different levels of haemoglobin content
{s shown in Table 5.6.2, Among the CH, about 84,76 % of males and 78.79 %
of females have haemoglobin level of 12,00 g/dl and above, whereas among the
NCH, these frequencies are found to be 82,05 % and 69.03 % for males and fe-

males, respectively. It is also found that the frequencies of aneamia

(¢€13,00 g/d1 for males and £ 12,00 g/dl for females) among the the CH are
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26,67 *h and 21,21 % §n malas and femalea, respectively, thenae

Among the NONH,
frequencies are found to be 30,77 % and 30.97 % in males and females, reaspec-
tively. S0, it shows that among the CH the frequency of aneamia is hiher in

males than in females, though the difference between sexes is not statistical-
ly significant (d = 0.91, P>0.05). On the other hand, the frequency of anea-
mia is slightly higher in females than in males among the NCH (d = 0.03,P >0.,05).

Table 5.6.1. Haemoglobin content among the War Khasi

Sex Christians Non-christians Difference + S.E.
N Mean SD N Mean SD
Male 105 13.99 2.25 117 13,77 2,39  0.22 + 0.31
»*
Female 99 13,65 2,56 113 13,00 2,23 0.65 + 0,31
* P£0,05.

Table 5.6.2. Distribution of haemoglobin content among the War Khasi

Haemoglobin 6 Christians Non-christians

EZ?E;?t Male(N = 105) § Female(N = 99) gMale(N = 117) g Female(N = 113)
8- 9 4 ( 3.81) 7 ( 7.08)" 7 ( 5.98) 5 ( 4.42)
10 - 11 12 (11.43) 14 (14.14) 14 (11.97) 30 (26.55)
12 - 13 30 (28.57) 28 (28.28) 37 (31.62) 37 (32.74)
14 - 15 29 (27.62) 25 (25.25) 33 (28.21) 22 (19.47)
16 =17 19 (18.10) 16 (16.16) 17 (14.53) 14 (12,309)
> 18 11 (10.48) 9 ( 9.09) 9 ( 7.69) 5 ( 4.42)

Figures within parentheses indicate percentage.
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Haemoglobin content(g/dl) by income groups among adult males

Income groups Christians Non-christians
N Mean SD N Mean % SDh
MIG 46 13,92 2,11 42 13,93 2.55
HIG 26 14.78 2.01 30 14.3%0 2.28

F-gstatistics

5.01, P< 0,01

1.83, P>»0,05

Table 5.6.4.

Haemoglobin content(g/dl) by income groups among adult females

Income groups

Chriastians

Non-christians

N Mean SDh N Mean an
LIG 31 13,26 2.M 40 12.27 1,82
MIC 40 13,33 2.49 43 13,13 2,22
HIG 28 14.54 2.25 =30 13,78 2,44

F=atatiatinca

2,40, P>0.05

3.89, P £ 0,05




211

Table 5.6.5. Difference in means of haemoglobin ocontent(g/dl) between income

groups
Income groups " Males Females
conpared Difference + S.E, z-value® Difference + S.H.g z-value'
Christiang:
LIG vs MIG 0.45 + 0.53 0.85 0.07 + 0.63 0.1
LIG va HIG 1.31 + 0,58 2.26* 1,28 +°0,65 1,97
MIG vs HIG 0.86 + 0.50 1,72 1,21 + 0.58 209"
Hon-christiang:
LIG ve MIG 0.66 + 0,51 1.29 0.86 + 0.44 1,95
LIG vs HIG 1,03 + 0.53 1.94 1.51 + 0.53 2,85
MG va HIG 0.37 + 0.57 0.65 0.65 + 0.56 1.16

a, z = Difference/S.E.; * P<L0.05; ** P.0,01,

Table 5.6.3, shows the haemoglobin content in males according to
income groups. It is seen that the haemoglobin content tends to increase
vith the Increasing economic level for both-the religious groups, though the
differences among the three income groups are significant only among the CH

(F=5,01, D.F, = 2, 1023 P<0.,01),

The haemoglobin content by income levels for the adult females is
presented in Table 5.6.4. It ia seen that the mean value of haemoglobin

tontent ia higheat in the LIG, which is followed by the MIG, and then by the
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LIG. However, the analysis of variance shows that the difference among
the three income groups are significant only among the NCH (F = 3.89, D.F,

=2, 1103 PL£0.05),

The differences between income groups, with respect to haemoglo-
bin content for both the religious groups, are shown in Table 5.6.5. Among
the CH, the difference in mean value of haemoglobin level is found to be
significant in the case of the comparison between the LIG and HIG for males,
and between the MIG and HIG for females, Among the NCH, on the other
hand, there In no nignificant difference between income group:n, except the

difference between the LIG and HIG for females (Table 5.6.5).

In the foregoing chapters (i.e. chapter IV and chapter V), we have
presented our findings on the War Khasi, In the subsequent chapter, we
shall discuss the present findings in the light of data available on other

populations with a view to making the implication of the findings.



CHAPTER VI

DISCUSSION

In the present study, we have dealt with the War Khasi in relation
to nutrition and health traits with limited parameters, Accordingly, we
have presented our findings in chapters IV and V, In this chapter,we shall
iiscuss our findings in the light of data avajlable on other populations. We

shall also point out the implication of the present findings.
Christianity

For the purpose of the present study, we have grouped the W#ar Kha-

Y into twn broad religious groups, l.e, thedbhristians(CH) and the Non-rhris
tiang (NCH), It may be mentioned that the arrival of Christianity in this
hilly region of the country has brought about a tremendous change in the 1life
style and condition of the people, especially in the domain of religious be-
liefg and practices,(Das Gupta, 1984), Hinduism has also started spreading

imong the War Khasi, especially in Shella and Cherrapunji areas, However,
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the spread of Christianity is no doubt faster than that of Hinduf am, bag
wupta (1984) has also observed that the Christian War Khasi are more advan-
ced and educated than the Non-christian War Khasi (1.e.followers ot Niam Kha-
s and other religions), Tt may be noted that in all the five villagen, co-
vered under the present study, there are only the Christians and the follow-
ers of Ka Niam Khasi or Khasi religion, As far as the present study is
concerned, it may be observed that the Christians are more educated, having
better dietary intakes, better economio condition, lower fertility and morta-

lity, etc. than the Non-christians,

Average Family Size

The average family size in both the CH (6.97 +2.77) and NCH (6.45
+2,95) is large in comparison with that of the national average (5.0) and
other tribal populations (Kajyalakshmi, 1991), It is found that about
63,82 % and 52.34 $5 of the CH and NCH families, respectively, have a family
3lze of more than 7. However, the average family size in both the CH and
CH i similar to that among the Muklom (6.67) of Arunachal Pradesh (Sarkar,
1995), Rajyalakshmi(1991) has suggested that the family size is associa-
ted with many socio-cultural factors like pre-marital relations, equal liber-
ty for both sexes to divorce and re-marrjiage, high frequency of the cases of
"idowed, separated and divorce, high fertility rate, etc. In the present
Study, 1t has been observed that the fertility rate is high in both the reli-
glous groups, Tt is reported that the Family Planning Programmes, launched
% the Government, have not yet reached their momentum in this tribal popula-

tion (Yhongsdier, 1991), However, it 18 true that many tribals in India

fave uged medicinal herbs for controlling fertility rate(Gore et al.,1977;3a)ya~
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lakshmi ,1991), As far as the present population is concerned, no information
conld be obtained, or has been reported regarding the use of medicinal herba
for controlling fertility rate. So, it seems that this population lives

in natural condition, Nevertheless, a large number of factors mi ght have

attributed to the large family size,

Economic Condition

Among the War Khasi, agriculture and/or horticulture is/are the pri-
mary occupation of the people, The important agricultural produce include
paddy, arecanut, bay leaf, betel leaf, lemon, orange, broom stick (thysamolu-
nena), banana, pine apple, guava, pepper, ginger, tumeric, etc. The people,
who practise the rice cultivation, are mostly those inhabiting in the plain
areas, which are on the border of Bangladesh, As far as the present study

{s concerned, none of the households has reported to have cultivated paddy,

Besides agriculture, agricultural labour is the secondary occupattion
of the War Khasi, In the present study, it has been found that about 28,95%
and 33,64 % of the families in the CH and NCH, respectively, do not posseas
any land property. So, these families depsnd largely on agricultural labour,
though some of them are also engaged in business and services. Some others
have trade and cnmmerce relation with the Bangladeshis, Khynriam, and others

it different marketing centres of the area,

On the basis of per capita monthly income,the War Khaai of the pre-
sent gtudy are broadly categorised into three economic groups(Chapter 111),

It g found that the frequency of households with low per capita income js=
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higher among the NCH (42,06 %) than that among the CH (34.21 %), though the

difference between them is not statistically significant.

Literacy

Fducation is believed to be one of the important social factors,
vhich plays a key role to the development of human 1life. In their obser-
vation on the importance of education, Edmundson et al, (1992) point out,
"Economic development begins with the change from traditional to innovative
ways of thinking., Social development begins with the change from elitist
to communal thought patterns, Biologic developemnt begins with awareness
of the communal importance of public health as a key to private health",
Therefore, education is undoubtedly associated with many bio-social develop-

ment of an indjvidual, or a population,

According to 1991 Census, the total literacy rate for the states
of Mizoram, Nagaland, Manipur, Tripura, Assam, Meghalaya and Arunachal Pra-
legh are 81.23 %, 61,20 %, 60.96 %, 60.39 % 53.42 %, 48.26 % and 41,22 ),
respectively, So, it shows that Meghalaya has the second lowest literacy
rate among all the seven north-eastern states, It is really surprising,
if we take into consideration the. time since the arrival of modern education
in this state, i.e. since 1841, or more than 150 years ago. So, though Chris-
tianity had arrived in Meghalaya much earlier than in other tribal states
(Purman, 1988), its impact on literacy rate is not much perceptible, It
may also be noted here that the State Government has implemented the Adult
Fducation Programme for more than a decade now (Director&te of Information

and Public Relation, 1992). However, considering the present literacy rate
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in the state, it shows that the implementation of this Programme has not
produced much fruitful result, According to 1981 Census, the total litera-
cy rate in the state was 42,02 %. It shows that the decadal growth rate
in literacy is only 6,04 %. As far as the present study is concerned, the
total literacy rate among the War Khasi is 53.26 % (i.e. 54.17 5 among the

CHl and 52,60 % among the NCH), S50, it i3 clearly evident that the 1ite-
racy rate in this population is also low, when compared with those reported
for the other states of North-Eastern region ( except Arunachal Pradesh),
though these figures among the War Khasi are higher than that reported for

the state as a whole,

Nutrient Intakesa

Calories and Protien: The calorie intakes among the CH(3008.6%kecal)
and NCH (3050.66) of the War Khasi are above the recommended allowance
(2875 kcal) for an Indian adult man doing 'moderate work'(ICMK, 1989), 1In
the north-eastern region, Roy and Rao (1962) have reported the calorie in-
takes of 2600 kcal, 3150 kecal, 2960 kcal, 2650 kcal and 2§50 kcal among the
Tripuri, Riang, Padam Abor, Minyong Abor and Gallong Abor, respectively. Sc,
it shows that the calorie intakes in both Eﬁe religious groups of the War Kha-
s} are higher than those among tﬁe Tripuri, Padam Abor, Minyong Abor and Ga-

llong Abor, but marginally lower than that among the Riang of Tripura,

In comparison with other Indian populations, the consumption of
calories among the CH and NCH is higher than that among the Baiga(<600 kcal),

Muria (2760 kcal), Urali (2410 keal), Kanikkar (2200 kcal), Muthuvan
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(é64of”gca1), Malapantharam (1850 kcal), Ullatan (2450 kcal), Paniya (1975
kcal), Mu11a Kurumba (2730 kcal) and other tribal populations (Roy and Rao,
1962),?' It is also higher than that reported for the Kharwar (2565 koal )
of‘Bihér (Bhattacharya et al,, 1972), Koya (2380 kcal) of Orissa ( Roy and
Roy; 1971), Mirpur population (2106 kcal) of West Bengal (Bhattacharya et
31;, 1931), Maria Gond (2630 kcal) of Maharashtra (Rao and Rao, 1994), Ma-
ria Géﬁd (2038 xcal) of Madhya Pradesh (Hao et al., 1986), Pasi (2403 kcal)
and Braﬁhakalpit Brahman (2439 kcal) of Gaya town (Chol£;ury and Haque,1993).
But ;tﬁ4s not - as high as that among the Toda(3100 kcal) of Nigiri hills
(Royland‘Rao, 1962) and Lepcha (3571.86 kcal) of Kalimpong (Basu et al, ,
1987);; ' 1t is, however, similar to that reported for the Kota (3060 kcal)

of Nilgiri hills (Roy and Rao, 1962) and Sherpa (3017.12 kcal) of Khumbu

(Basu et al., 1987).

With regard to protien intake, it is found that both the CH(96.88
g)”andﬁHCH (86;88 g) have consumed much more than the recommended allowance
(60 gj;' The consumption of protien in both the religious groups of the
preseﬁttbopulation is higher than that reported for the Tripuri (63 g) and
Riang (76'g) of Tripura, and the Minyong Abor (68 g), Gallong Abor (70 g) of

Arunachal Pradesh (koy and Hao, 1962),. -

Turning to other Indian tribal populations, several studies (Roy
and Rao, 1962; Roy and Roy, 1971: Bhattacharya et al,, 1972; Pingale,1973;
Pfatap!-1973; Sherma et al,, 1977; Gore et al., 1977; Sen Gupta, 1980; Roy
ana Chaudhuri, 1983: Rao et al,, 19863 Rajyalakshmi, 1991 and Rao and Rao,

1994):show that the protien intake among the Indian tribes varies from



219

13.0-¢ among the Kanikkar and and Malapantharam (Roy and Rao, 1962) to

130.0 g among the Great Nicobarese (Roy and Chaudhury, 1983), 1In compa-
rison with the findings of the above mentioned studies, it is found that

the protien intake among the CH is higher than that among many tribal popu-
lation, except among the Great Nicobarese (130.0 g) and Onge (117.6 g) of
Little Andaman (loy and Chaudhury, 1983%), On the other hand, the consum-
ption of protien among the NCH is similar to that among the Kharowar
(88.3 g) and Kota (89.9 g) as reported by Roy and dhaudhury. 1983), In
brief, it shows that the consumption of protien among the CH and NCH is high

in comparison with other Indian tribal populations,

Fat: A very few studies have shown the quantitative aspects of
fat on the diets of.different Indian populations, In the present popula-
tion, it is found that the consumption of fat in both the CH (38.17 g) and
NCH (35.13 g) is much more than the recommended allowance (20.0 g) given by
the Indian Council of Medical Research (ICMR, 1989), It is also higher
than that reported for the Koya (9.10 g) of Orissa (Roy and Roy, 1971), Khar-
var (21,20 é) of Bihar (Bhattacharya et al., 1972), Mirpur population(15.60¢)
of West Bengal (Bhattacharya et al., 1981) and Pasi (26.0 g) of Bihar(Chow~

dhury and Haque, 1993), but similar to that among the Bramhakalpit Brahman

(38,0 g) of Bihar (Chowdhury and Haque, 1993).

Calcium and Iron: Among the War Khasi, the consumption of calcium

13 above the recommended allowance(400.0 mg) in both the CH(538,32 mg) and

NCH (k17,77mg), In the north eastern region, Roy and Rao (1962) have re-
/

Dort;d that the calcium intakes among the Riang, Tripuri, Padam Abor, Min-
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ior and Gallong Abor are 400.0 mg, 200.0 mg, 1000,0 mg, 600.0 mg and
*ng, respectively. So, it indicates that the consumption of calcium
y the CH gnd NCH s higher than that among the Riang and Tripuri, but

than that found among the Padam Abor and Gallong Abor, However, it

we or less similar to that among the Minyong Abor of Arunachal Pradesh.

In comparison with other Indian populations, the calcium intake
#h the religious groups of the War Khasi is higher than that among the
(400,0 mg), Urali (300,0 mg), Kanikkar (400,0 mg), Ullatan (400.0 mg),
1 (280.0 mg) and other tribal populations, as reported by Roy Roy and
1962), It is also higher than that reported for the Pasi (242.,0 mg)
ar (Cho ydhury and Ilaque, 1993}, Gadara (56.0 mg) and Kondadora (66.0
if Viziayanagaram (Rajyalakshmi, 1991), Maria Gond (235.0 mg) of Maha-
12 (Rao and Rao, 1994), Maria Gond (242.0 mg) of Madhya Pradesh ( Rao
., 1986) ;Kharwar (462.0 mg) of Bihar (Bhattacharya et al., 1972), Koya
ing) of Orissa (Roy and Roy, 1971) and Mirpur population ( 336.0 mg )
#t Bengal (Bhattacharya et al., 1981). But it 18 not as high as
ported for the Mathuvan (1200.0 mg), Toda (1600.0 mg), Irula(1600.,0
‘Nilgiri hills (Roy and Rao, 1962), Jatapu (1159.0 Qg) and Savara
\) mg) of Viziayanagaram (Rajyalakshmi, 1991), Bramhakalpit Brahman
ng) of Bihar (Chowdhury and Haque, 1993). It is, however, aimi-
that found among the Baiga (600.0 mg) of Madhya Pradesh and Kota

‘mg) of Nilgiri hills (Roy and Mao, 1962).

The consumption of iron among the CH (32.44 mg) and NCH (29,11 mg)

-t 115,86 9 and 103.96 % of the recommended allowance (28.0 mg), Tres-
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’ pectively. This iron intake in both the religious groups is higher than
;tﬁat reported for some tribal populations in the north-eastern region (Roy
and Rao, 1962), though the consumption of iron among the Padam Abor ( 31, 0
mg) 9f Arunachal Pradesh is higher than that among the CH of the present

‘ﬁppulation.

In comparison with other tribal and non-tribal populations, it is

-‘fpupd that the iron intake in the CH and NCH is higher than that : reported
‘fof;the Urali (12.0 mg), Kanikkar (8.0 mg), Malapantharam (8,0 mg),Muthuvan
(22,0 mg), Ullatan (11,0 mg) of Kerala, Paniya (21,0 mg), Mulla Kurumba
(24.0 mg), Urali Kurumba (24.0 mg) and Toda (17.0 mg) of Nigiri hills ( Roy
ahd.Rao, 1962), Wirpur population (34.6 mg) of Weat Bengal (Bhattacharya et
al,,; 1981), Kharwar (46.4 mg) of Bihar (Bhattacharya et al,, 1972), Bramha-
Qaiﬁit Brahman (44.0 mg) of Bihar (Chowdhury and Haque, 1993),and the other
tribal populations as reported by Rajyalakshmi (1991).  But 1t is similar
to that among the Trula (31,0 mg) of Madras (Roy and Rao, 1962) and Pasi

(33.0 mg) of Bihar (Chowdhury and Haque, 1993).

Vitamin A (ﬂLCarotene)z The consumption of vitamin A in both the
CH (1701.07 4g) and NCH (1665.37 .4 &) is much lower than the recommended a-
ild?ance (2400.0 48). In comparison with the tribal populations in the
north-eastern region (Roy and Rao, 1962), it is found that the consumption
Qf.iitamin A in both the religious groups is higher than that among the Tri-
.puri, Riang, and Minyong Abor, but lower than that among the Padam Abor, It

‘is; ﬁowever, gimilar to that among the Gallong Abor of Arunachal Pradesh,
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f’In cemparison with other tribal and non-tribal populations, the consumption
of vitamin A in both the CH and NCI! is higher than that among the Murja of
Madhya Pradesh; Urali, Kanikkar, Malapantharam, Muthuvan and Ullatan of Ke-
rala; Urali Kurumba, Toda and Fotx of Nilgiri hilla (Roy and Rao, 1962), It
is also higher than that among the ¥oya of Orissa (loy and Roy, 1971),Khar-
war of Bihar (Bhattacharya et al,, 1972), Maria Gond of Maharashtra ( Hao
and Rao, 1994), Maria Tond of Madhya Fradesh (Rao et al,, 1986), Pasi and
and Bhamhakalpit Brahman of Bihar (Chowdhury and liaque, 1993) and other tri-
b31 ﬁ6pulations (Rajyalakshmi, 1991), It i3, however, ~ lower to that
amoﬁgﬁthe‘Baiga of Madhya Pradesh, Paniya of Nilgiri hills ( Roy and Rao,
1962)‘and ¥irpur population of #est Bengal (Bhattacharya et al,, 1981). But

it is similar to that among the Urali Kurumba and Irula of Nilgiri hills

(Roy and Rao, 1962),

Vitamin B1(Thiamine) and Vitamin B, (Riboflavin): The consumption

1
Roy and Roy, 1971; Bhattacharya et al,, 1972; Rajyalakshmi, 1991; Rajyalak-

of vitamin B, is alwaya high in many tribal populations (Roy and Rao, 1962);
shmi, 1991; Rao and Rao, 1994). Among the War Khasi, it is found that the
consumption of vitamin B, in both the CH (1.65 mg) and NCH (1.53 mg) is abo-
ve the recommended allowance (1.40 mg). ¥ith respect %o the consumption

of vitamin B it is found to be much lower than the recommended allowance

2 ?
(1.60 ﬁg) in both the CH (0.93 mg) and NCH (0.79 mg). This low consump-
tion of vitamin B2 can be observed in many tribal populations (Roy and Rao,

19624 Roy and Roy, 19713 Bhattacharya et al., 1972; Rajyalakshmi, 1991; Rao

and Rao, 1994).
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Vitamin C (Ascorbic Acid): The consumption of vitamin C arong
the G (42,76 mg) and NCH (39.7% me) ta by and large according to the re-
cémmépded allowance (40.0 mg), It is found that this intake of vitamin
C in both the religioua groups of the War Khas{ {a higher than that among
the Tripuri (12.0 mg), kiang (27.0 mg), Minyong Abor (16,0 mg) and Gallong
Abbf'(17.0 mg), but much lower than that reported for the Padam Abor(65. 0

mg) of Arunachal Pradesh (koy and kao, 1962).

The consumption of vitamin C in both the religious groups of this
bopulation is also higher - than that reported for many tribal po-
“pulations (Roy and kao, 1962; Bhattacharya et al,, 1972; Rajyalakshmi,1991)
ythough 1t is lower than that among the Baiga (59.0 mg) of Madhya Pradesh,
Uraiir(46.0 mg) of Kerala, Mulla Kurumba (49.0 mg) and Irula (52.0 mg) of

Madras (Roy and Kao, 1962) and Koya (56.0 mg) of Orissa (Roy and Roy,1971).

" Niacin (Nicotinic Acid) and other Vitamins: The consumption of

niacin and other vitaming like vitamin 812 . And follic acids among the CH

is'found to be above the recommended allowances(Table 4,2,2B), However,
thexconsumption of niacin is found to be much lower than those found among

fhp tribal populations in the north-eastern region (Roy ;nd Rao, 1962), 1t

is; hoﬁever, similar to that reported for the Urali Kurumba (24.0 mg),Toda

f24;o-mg)_and Kota (25.0 mg) of Nilgiri hills (Roy and Rao, 1962),Koya(25.9
ﬁg)gof orissa (Roy and Roy, 1971) and Pasi (23.0 mg) of Bihar (Chowdhury

and Haque, 1993).

From the above discussion, it is understandable that the overall

nutrient intakes among the War Knhasi (both CH and NCH) is by and large as
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_per  recommended allowances, It is also seen that the overall nu-

trient intake in this population ia above and/or very similar to those found

in other tribal and non-tribal populations of this country,

Nutritional Anthropometry

It is seen from our analyses of data in chapter IV that the use of
internﬁtinna], or natlonal populatifon reference an a atandard or target of
groiﬁh‘performance of children may be essential for comparative purposes of
growth studies, but not for the assessment of growth and nutritional status
df‘children,i.e. by assuning the international or natioanl standard as a
measure of the magnitude of malnutrition. Ve have already shown that an
ﬁséeSament of growth and nutritional status of children depends upon a wuni-
form ahd syatematic method of determining the cut-off points and trigger le-

‘vels;applicabie to any population, irrespective of different standards.

Recently, Osmani (1992) has made a review of literature regarding
controversy over the measurement of undernutrition among children by the
anthropometric method, He has summarised that one of Ehe two groups is
influenced by the theory of "Cenetic Potential"” and the other by the"Heretic
View", According to the fGenetic Potential Theory, ",..thre is no diffe=
rence in the genetic potential of different races of the world", The
failure to achieve the maximal genetic potential is believed to be due to
énvironmental factors like nutrition, etc., thereby resulting in growth
retardation, The exponents of the Genetic Potential Theory have sub-~

atantiated their arguments by showing the emperical evidence that the chil-
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-:dten, belonging to the high socio-economic strata in many developing coun-
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trie§, have shown their growth pattern similar to that of their coevals in
deveIOped countries, The Heretic View, on the other hand, maintains that
the~ﬁ... deviations from genetic potential does not entail any functional im-
pairmqnt" i.e. children or aduits can be"small but healthy", Accordingly,
Seckler (1982) has advised the -Indian nutrition scientists that the use of
internationdl standard, or the national atandard which is derived from the
Indians, belonging to the high socio-economic groups, may be likely to over-

estimatp undernutrition,

Thogh the WHO Working Group (1986) does not consider this point of
view ;s very important, the above phrase, "Small but Healthy" coined by Sec-
klergéeema to have some implications in the present atudy, if we take into
‘;;ﬁsiaeration the complex interaction between genetical and environmental
‘faéféfalon growth pattern of children as well as on variations in adult bo-
dy‘dlﬁénsiona; In this connection, one may recall what Tanner ( 1978 )
says;ﬁﬁThough rate of growth remains one of the main useful of all indices
éf‘pﬁblic health and economic well-being in developing and heterogenously
devéigpad countries, 1t must nnt be thought that bigger, or faster is neces-
sarii&‘betier. From an ecological point of view, smallngss has advantages.
sl ,lk. Recently, he (Tanner, 1992) has further observed, "It does 1look,
as‘fh;;éh height indeed can be a proxy for health and for the attainment of
Biblégical potential, This is true, of course, only when comparing groups
,‘n;£ in.comparing individuals, the variation between whom i3 overhelming

: dueito'genetical causes except in the direct circumstances, But Dbetween

social classes, urban and rural dwellers, educated and  uneducated, the

height is a useful proxy for aisance de vie",
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I1f genes and environment are responsible for human variation, with
respect to growth or adult physique, their effective role in growth and me-
tabolle procénnns cannot be fgnored (Payne, 1992), 1In fact,physjcal growth
ind development of children is influenced by a large number of Uliological
and environmental factors (Eveleth and Tanner, 1990)., Therefore, growth
retardation in A population ia not only the manifeatation of undernutrition
and infection, but also that of genetical and environmental interaction.
The way in which a population has reacted and is reacting to environmental
conditions, "depends upon genetic characteristics of individuals as well as
the amount and kind of genetic variability in the population"(Dobzhansky et
al,, 1976). With respect to nutrition, Uderwood (1975) is of the opininm,
"Matural selection has operited on gene pools of populations nubject to chro-
nic undernourishment in favour of genotypes underlying such phenotypic plas-
ticity, eg. by removal of children lacking the ability to respond the  nutri-
Honal.stress through a reduction of metabolically demanding growth needa”,
ut, "Since the procens of natural selection is essentially a 'sufficing'one
rather than 'optimizing' one, an individual needs only to be sufficiently be-

tter adapted to an altered environment...."(Payne, 1992),

With regard to genetic potential ofrgrowth, it may be accepted that
the ehildren, belonging to the higher economic strata in developing coun-
tries, have shown their growth potential corresponding to the international
standards, or that the fertility and/or mortality rates among the high socio-
2tonomic groups in thense countries, are similar to those in developed coun-
tries, This might have happened due to relaxation of "Selection Pres-

Sure", Nowadays, with the advancement of science and technology, the re-
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laxation of selection pressure is quite obvious everywhere, For instance,
natural selection is believed to operate through differential fertility and
mortality, but with the improvement of medical facilities, adoption of fami-

ly planning, etc., selection pressure is relaxed to a great extent (Mitsuna-

ga, 1966), Himilarly, the high socio-economic groups of a population are
supposed to have better dietary intakes, education, child care, medical ind
sani tation facilities, etc.. As a result, the growth performance of their
children is much better than that of their counterparta in the lower ascio-
economic strata, In this respect, it does look as {if the relaxation of

selection pressure is, of course, related to the achievement of genetic po-
tential in growth performance of children, But what really concerns ns
is that among the majority of populations in many developing countries, in-
cluding India, natural selection is still very active and plays a major role
as moat of these populations are living in natural condition, In thie e
_populations,"natural selection can either promote constancy, direct conti-
nous change, or promote diversification", depending upon environmental va-
riability, or stresses (Dobzhansky et al,, 1976). In this connecticn, we
may also recall what Johnston (1973) has said, "Selection operates only when
the environment interacts differently with different phenotype:, which them-
selves are the resgults of different genot?pes. As environments change,or

as populations develop alternative ways of response, selection pressure may

themgelves be modified",

In the light of the above circumstances, it indicates that growth

retardation and/or maximal genetic potential is/are associated with the

compley interiaction between genetical and environmental factor:, Ao tar
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as the present study is concerned, it is also found that the growth perfor-
mance of children is associated with some bio-social factors. In chap-
ter IV, we have pointed out the problems, regarding the use of internatio-
nal or national population reference as a standard or target for measuring
the growth status and/or magnitude of undernutrition in the present popnln-
Lton, Wa have alng proponed a stwple method of determining the cut-otd

points and trigger levels for screening the population into different nu-

tritional grades, In view of that, one may suggest that {t really war-
rants a further indepth research to have a better understanding of this
problem, Ethnic differences, owing to genetical and environmental fac-

tors cannot be ignored while studying the growth performance of children,
In this connection, it may be recalled to what Stern (1967) saya, "We are
different in genes, we received at conception, different in health and
diseame, intelligence endowment and personality traits, Like all other
organisms, we belong to a polymorphic species, We must educate ourselves
to accept the many faceted inequalities of man, We must not forget also
that an individual person who ranks high in some respects may rank avera-

ge or below in others, The same multidimensional aspects would apply to

sub-populations such as socio-economic layerS or racjal groups".
-

Fertility and Mortality

It may be mentioned that the demographic characteristics of the

present population - CH and NCH - have already been reported and compared

"ith other populations (Khongsdier, 1991, 1994a, 1994b, 1995). In the

Ppresent study, special emphasis has been given to compare the present find-

ings with those already reported for other populations in north-east India,
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It is seen from the present analyses that the mean number of live-

hirths per ever-married woman of all ages is 4,87 + 0.21 in the CH and 4,00
+ 0.19 in the NCH, These mean numbers of live-births among the CH and NCH
var Khasi are s8lightly higher than those reported for the the Christian and

Non-christian Khasi (Nag, 1965: Baruah and Das, 1982), but lower than that
among the Pnar or Jaintia (Khongsdier, 1992), It is, however, similar to

that found among the Hajong of Meghalaya (Barua, 1983),

In comparison with other populations in the north-eastern region,
the mean number of live-births in both the religiouas groups is found to be
higher than that among the Mei§e1 (4.34) and Tangkhul Naga (4.44) of Manipur
(Chakravartti, 1986), Digaru Mishmi (3,26), Miju Mishmi (3.74) and Idu Mishmi
(4,14), but much lower than that among the Brahmin (6.51), Kalita (6.44),Kai-
barta (5,41) of Assam (Das and Das, 1993), It is, however, similar to that
among the Kabui Naga (4.83) and Muslims (4.91) of Manipur (Chakravartti,1986),

and Mongoloid populations (£4.76) of Assam (Das and Das, 1983).

In brief, according to the studies carried out by Nag(1965), Baruah
and Das (1982), Barua (1983), Chakravartti (1986), Buzarbarﬁa (1990), khong-
sdier,(1992), Choudhury (1993); the mean nunber of live-births per ever-mar-
ried woman of all ages, in the tribal populations of the north-eastern region,
ranges from 3.26 ambng the Digaru Mishmi of Arunachal Pradesh (Choudhury,1993)
to 6,04 among the Pnar.of Meghalaya (Khongsdier, 1992). Among the Hindn
caste populations of Assam, this mean number of live-births ranges from 4.4¢
imong the Jogi (Das and Das, 1992) to 6.51 among the Brahmin (Das and las,

1993), S0, 1t shows that the fertility rate among the CH and NCUH War Khaat
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falls towards the -.middle part of the range for the populations in the north-

epastern region,

With respect to infant mortality, some studies (Das and Das, 198.;
Barua, 19833 Buzarbarua, 1990; Khongsdier, 1992; Das and Das, 19935;Choudhury,
19933 Khongsdier, 1995) have revealed that the infant mortality rate among
different populations in the north-eastern region ranges between 1,58 ¢ in
the Brahmin of Assam (Das and Das, 1993) and 31,27 % among the Tdu Mishmi of
Arunachal Pradeah (Choudhury, 1993), S0, it showa that the funfant morta-
lity rate among the the CH (7.03 %) and NCH (8,67 %) is moderate in compari-
son with other populations in the north eastern region, However, thea fti-
gures are found to be higher than that reported for the Munda (Buzarbarua ,
1990), Brahmin, Kalita and Kaibarta of Assam (Das and Das, 1993), but  much
lower than that found among the Pnar (Khongsdier, 1992), Hajong (Barua,1983),

Digaru, Miju and Idu Mishmi (Choudhury, 1993).

As far as juvenile mortality rate is concerned, it i3 found that
the War Khasi- Cll and NCH - have lower rate than that among the Pnar(Khong-
sdier, 1992), Hajong (Barua, 1983), Kaibarta (Das and Das, 1993) and Munda

(Buzarbarua, 1990), but similar to that among the Brahmin and Kalita of As-

sam (Das and Das, 1993).

Anthropometric Variables and Reproductive Performances

Several studies have been carried out to show the relationship
between anthropometric traits and reproductive performances of women (baven-

port, 1923; Clark and Spuhler, 1959; Conterio and Cavalli-isforza, 1960
L P
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aressler, 1962; Damon and Thomas, 1967; Vetta, 1975; Martorell et al,,14981;
irush et al,, 1983; Devi et al,, 1985; and others), According to Rrush

ot al,(1983), "A focal concern in biological anthropology is tie relatjonship
between the biological variation and reproductive performance, Yhere bio-
logical differences have a genetic basis,associations with reproductive por-
formance have evolutionary inplications but even where such difference:: are
solely environmental in origin, association with reproductive performance

can provide important insights in the ecology of populations”,

In the present study, an attempt has been made to find out the
possible relationship between some anthropometric variables and reproductive
performances with a view to understanding the interaction between goenctical
and environmental factors, However, no attempt has been made to catepgo-
rise the different types of selection on the bases of sophisticated statis-
‘tical analyses with regard to these biological parameters, The assccia-
tions between reproductive performances and anthropometric variables have
been tested by a simple multiple regression analysis, taking inte considera-
tion the effect of age. It is found that the live-birth and infant mor-
tality are significantly associated with stature, weight, bi-iliac diameter
and bedy fat, deapite the ahasence of statiszical si gnificance after removing

the effect of maternal age with respect to body fat,

It may, however, be mentioned that the above anthropometric cha-

racteras may not be independently associated with fertility and mortality,

Since they might also be correlated with each other. Moreover,anthropo-

metrfe trafts miy also be influenced by the 'reproductive procena', Accor—

ling to Brush et al, (1983), "On the one hand, an association may arise
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chause\an anthropometric varjable ja causally related to reproductive perfor-
mqﬁhe; On the other, it may well be that an annrocintinon between reproduc-
tion and an anthropometric trait ig the result of a third factor (or fac-
tors) which affects both the trait and the level of reproduction, If this
third factor is genetic, then the assnciation may aimply be a reflection of

a genetically baned efficiency in building body tiusue, If the third fac-
tor‘is environmental, then the aszociation conld arise from the effect of a
component, auch 43 nutrition or dineaae, on bath the level of reproductive
performance and on the magnitude of the trait, Therefore, the importance
of‘aﬁ‘association to the understanding of reproductive performance may be

in the use of an anthropometric virtanle aa an fndtcitor of other factors, -
rather than as an immediate causal explanation for the observed level of
reproduction™, Neverthelegs, the study of the relationship between an-
thrépdmetric variablen and reproductive performances miy be very helpful
for the genetic and environmental interpretation of human variation. From

A genatic point of view, the importance of an asanciation depends on the
genetic variatiﬁn underlying the inthropometric trait, “In this case, the
focus of attention i3 on gonetic Aifferences among individuals and the effect
that the anthropometric variation has on Darwinian fitness..,." From an eco-

logical point of view,"the focus of attention is on environfmental and beha-

Vioural differences among individuals" (Brush et al,, 1983),

In the present study, it is observed that fertility and mortality

ire alao associated with w}fh gome gocjo-econnnic conditions like religion,

*tucation and per capita monthly income, Tt in alan noticed that there

In o positive relationahip betweren dietary intake ind economic condition,
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Séf‘?iishows that the reproductive performances of women in this popula-
tinnara annociated with many bio-nacial and environmental factorn, An
a“fgséit, natural selection might have played its different roles in the
pfésé£t popu1at1ons. It may be worthwile to mention here that the in-
ténsiij‘of natural selection with regard to differential fertility and
.mériglity has already been reported for both the CH and NCH(Khongsdier |,
1994b);,‘ It is found that selection is slightly more relaxed among
the‘Cﬁ}(I‘= 0.36) than that among the NCH (I = 0,45). So, these find-
1hg§l§g¢ in confirmation with the observation that selection pressure va-

:i¢$ with varying environmental conditions (including socio-economic con-

ditions) of the population (Johnston, 1973).

‘“',‘ Variation in Adult Body Dimensions

It is already mentioned that the main objective of physical an-
th;oﬁoiOQy is to understand the processes of human evolution and varia-
tions>gﬁd the causes of such varfations, "Genetically, human evolution
may b; conceived as occuring through changes in the frequency of genes in
the.h;man éene pool"(Motulsky, 1960). It is also considered "Changes
in fhg>morpho1ogy of organiams through time" (Buettner-Janusch, 1966 ) .
Morﬁhdlogical characters include anthropometric measurements and soma-
'£osco§ic obgservations. According to Oliver and Howell (1957), "these
traifé‘(anthropometric traits) constitute a whole field of human varia-
tionfin size'and shape, furthermore involving modification by environ-
ment as well as the relationship and differentiation of populations -

in éhdrt, all the processes of micro-evolution”,
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In the present study, it is observed that there are differences
in some anthropometric characters between villages, Moreover,it is al-
sq;fdgnd'that there are differences between and among income groups in
réngéﬁLof certain anthropometric measurements. This holds good for
bgfhwééxes of the population. ¥ith respect to the Khasi population as
a whélq; Dan (1978, 1985) has reported that "among the Khynriam, War and
Pnérh there were differences with regard to morphological characters and
not‘iq;genetic traits. However, the Bhois deviate from the others in
ali”:§§§ects ", In this connection, he (Das, 1979) has pointed out
thatf€ fIt is very difficult to offer an explanation of such behaviour of
the Bhpis, as not only one, but a large number of factors may be related
to‘itﬁ;:‘ Considering the geographical distribution of the Bhois, he is
of,tﬁé‘opinion that "there is a possibility of gene inflow to the Bhois
fréM‘yhg nei ghbouring populations". As far as the present study isa
coﬁcg?ﬁéd, we are not in a position either to support or refute the con-
teﬁti&ﬁjmade by Das (1979), since we have no data on the mating pattern
and ﬁarriage practices of the Bhoi. However, it may be agreable to
what D;s (1979) says, "Whatever may be the causes, a comprehensive pic-
tﬁre of the nature and range of variation in metric and a few genetic pa-

-

rametefé'in the ¥hasi population suggests a micro-evolutionary trend".

In addition to the above findings, reported by Das (1978, 1979,
1985), it shows that in the War Khasi population, there are also morpholo-
giéai differences between villages and even between economic groups within
a village. In other words, among the War Khasi, there are also inter and
intrﬁ?village variations with regard to anthropometric traits, we

have no data on genetic markers, we are not in a position to say whether or
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no£ this trend is perceptible in respect of genetic tratts, However, it
nay bg ﬁorthwhi1e to mention here that in this population, there is a strong
tendéncyftoyards village endogamy as well as towards religious endogamy(Khong-
sdiér,.5994a). Such a strong tendency to village as well as to religious
endogamy may lead, if not already, to the formation of several demes, or
5mai;”$pb-endigamous groups within the blanket War Khasi population. As a
resﬁligxiﬁere could be many social and biological variations between relji-
gidﬁnjé?oﬁps or villages within this apparently bigger endogamous group,i.e.
therWaf?Khasi. From a genetical point of view, there is a strong possibi-
lity ﬁhéﬁ each of the villages must have a separate gene pool, which may
resulf‘intvariation between villages with regard to genetic systems. fhe
pregeﬁtif;ndings, with respect to anthropometric characters, seem to support
thé.ébéﬁe observation, However, we need data on genetic markers ( like

blood gfpups, serum protien, red cell enzymes, etc.) to strengthen the above

contentipn.

From an environmental point of view, morphological characters are
DOlygenic'traits, but they are also subject to the great influence of envi-
Ponmehtal'factors (Shapiro, 19393 Oliver and Howell, 1957). Whatever it
nay gé,:thé recent genetic ntudies have revealed the increaging variety of
Polymorphisms, "first of all the blood groups, followed by the serum and
Other‘p¥qtiens, enzymes, immunogenetic variables," etc. (Roberts, 199]).

It clearly indicates the long term effect of natural selection on the above
‘discoﬁtiéous traits, Previously. these traits were used to be conside-
hd‘asjhoh—adaptive. Pointing out to this problem, Das (1979) says,

"A11 these works suggest that the blood groups are not free from the influence
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of natural selection and their gene frequencies in a population may be alte-

red.'. ‘?hus if'a change in genetic composition of population is regarded an
evolution, then evolution has been taking place", So, what we like to
poiqt out here, is thatchanges in gene frequencies or morphological charac-
ters of'é population are not completely free from the environmental influe-
nces; ;i" However, body dimensions are more sensitive to environmental in-
fluencgcthan qualitative traits like hair form, or nasal contour (Shapiro ,
1939),'qp,discontinous traits 1ike blood groups, serum protien, etc.

‘J?.To make this point little clear, it is found, in the present study,
that thggg;is a positive relationship between per capita income and anthropo-
metfiéﬂvariables within the same village in which the members are supposed
to Qﬁdré é common gene pool, It is also found that the higher income
groubsuhafe better dietary intakes than the low income group. So, it sug-
gests tﬁét the anthropometric measurements are more sensitive to nutrition,
eCOnOm£; ¢ondit1on, and other socio-environmental factors, Thia pattern
of ihtré‘ﬁafiation with regard to anthropometric characters have also been

revealeéd in other studies (Shapiro, 1939; Majumdar et al., 1985; Basu et al.,

1987;‘Bharat1; 1989).

In the light of the above discussion, it shows that the anthropo-
netr{i¢ characters are associated with various biological and environmental
h0£6r$;‘ In other words, it seems that they are not completely free
from efther genetical or environmental factors. As far as the present

“udj isvconcerned, jt is observed that the intra village variations with
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ifega#d‘to some anthropometric variablesare mainly due to socio-economic and
vothét environmental factors like nutrition, etc. On the other hand, the
différences between villages might have associated with both genetic and
énvirpnmental factors, since there is a strong possibility that each vill-
 ag§ 1a a small sub-endogamous group of the present population and should
»h#yé?ilseparate gene pool (Khongsdier, 1994a), Moreover, differences 1in
phig#cal environment might have also exerted their influence on the proces-
ses of differentiation and modification in morphological charaoters. In
éﬁr‘diécussion on the nutritional status of this population, we have al-
‘fe;dyﬁmentioned that selection ovressure varies with the varying environmen- .
tal éqnditions. We have also pointed out the possible relaxation of se-
lepfién'pressure, owing to the advancement of science and technology. The
tarihtion in morphological characters between income groups of the present
 §9§§i;tion may have some implications in this context. In fact, the ope-
'rafioh‘of selection on human population "may be of different natures"( Das,
 1979); depending upon the adaptation of population. After all, we hope

that"further researches will throw much more light on what we have pointed

‘out here,

Physiocal Growth

According to Brody (1945), "Growth is biologic synthesis, produc-
tion of new bio-chemical units". Tt may also be noted that in physical

éroﬁth studies, the terms 'growth' and 'development' are used simul taneously.
Acéording to Garn (1952), these terms "refer to processes common to all 1li-

viné‘organisms, processes intimately linked in time but partially indepen-
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dent,funquestionably genetically determined, yet uniquely asusceptible to

enYirnhMental modification”, So, growth and development refer to the
biolog;cgl processes concerning cell multiplication and enlargement, or
changes in shape and size of the whole individual, It is subject to the

1nfiuehce of both genetic and environmental factors (Eveleth and Tanner,1990).
In.chépter V, we have made an attempt to show the growth performance of
chiidien‘aged 3 to 15 years, An attempt has also been made to show the
probabie effect of economic condition on the growth pattern of children in
the p:ésent population, Accordingly, it has been found that most of the
angh;ppdmetric varjables are highly associated with the economic condition.
‘Before making further 3discussion on the basis of the present find-
1ng§; 1ét us compare the weight and height of the War Khasi boys and girls
wi£h tﬁqse reported by the Indian Council of Medical Kesearch (ICMR,1972)
fdilfh;;Indian,children, with a view to understanding the extent of inter
ana i;f£a ﬁppulation varjations,i.e. variations between and within popula-
tians with regard to growth pattern of children. We shall also make a
spe§131 reference to those findings among populations in the north-eastem
reéiéh;‘_ It may, however,be noted that, in the north-eastern region, on-
1y'few growth atudies have been published (Das and Das, 196@-71; Das and
Ch&u&huﬁy, 19823 Choudhury et al., 1992; Das and Choudhury, 19923 etc.).
Vdreover, all the studies have been carried out mostly among the Assamese
éhil&?;n of Guwahati city. Resides, these studies are also far from
béing éomplete either in terms of different ages or in terms of different
anthroéémetric measurements and indices, In fact, most of the studies

have dealt with growth in weight and height only.  For the purpose of
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comparison with the present findingy,we have pooled all the available data

on'thqamean values of weight and height of the Assamese children (Table 6.1)

and wg,ghall concentrate only on these two anthropometric measurements, i.e.

weight and height.

Table 6.1, Mean values of weight(kg) and height (cm) among the Assamese and
and War Khasi children

Agg‘in Assamese . War Khasi
(yea?s}. Height (cm) Weight (kg) Height (cm) Weight (k&)
Boys Girls Boys Girls Boys Girls Boys . Girls
3 98,40%° 97.75% 14.33% 14.30%° 90.68 90.20 12,91 . 12,21
4 103,988 104,607 15,61 16.04* 96,72 96.19 13.86  13.25
5 111,977 108.97F 17,797 16.74* 102.78 102.12 15,89 15,42
6 114178 113.735  1s.75T  18.46® 107.98 107.24  17.83  17.00
7 19.900 118,917 20.42° 20197 115.86 911.23  19.69  18.82
8. 125,197 124.34% 22,29  22.74° 118.96_ 116.0 21,25  20.27
9 130,71% 131,067 24.02% 24,697 124,20 121,27 23,48 22.65
LI A 134.20b 133,28 27.07°  26.34% 127.52 127.15  25.40 24.74
1 139.12° 141.31%  30.01° 31,16 132,44 133.17 -27.71  27.98
12 145.00% 147.45%  32.95°  s5.20% 137,75 139.80  30.36  31.%8
13 - 1514.42° 151,597 37.24°  39.267 142.85 142.36 33.67  33.54
14 157.45° 152.99%  41.66° 40.60% 149.87 143.42° 37.26  35.38
15 161.72° 153350 45.35°  a41.61® 155,11 144.38  40.49  37.22

Sourcesa: a, Das

b, Das

Das
¢, Das
Das
e, Das

f. Das

and Choudhury

and CThoudbury
(1969-71)

and Choudhury
and Choudhury
and Choudhury

and Choudhury

(1992) and Choudhury et al.(1992)

(1992), Choudhury et al, (1992) and Das and

(1992) and Das and Das (1969-71)
(1992)

(1982)

(1¢82) and Choudhury et al.(1992).
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T;ble 6.1 shows that the Assamese boys and girls are much heavier
and tallé: than the War Khasi boys und girls at all ages, It can al so
be 6b6§fVed that the maximum gain in height and weight among the Assamese
childtén‘occurs at the age of 12 years for girls and 13 years for boys.
Among,thé War Khasi, it takes place at the age 12 and 14 years for girls
and boyé, reapectively, B0, 1t shown that the adolescent growth sapurt in
thé'Aﬁsgmese boya occuras one year earlier than that among the War Khasi boys.
HoﬁéVQr;‘both the Assamese and War Khaai girla have gajned their maximum
grq;th‘fate at 12 years of age, though the rate of increment is different
befweeﬁ‘thém. Tt can be seen that the increment in height at this age

is higher among the War Khasi girls, whereas the increment in weight is

higher among the Assamse girls,

In comparison with the Indian children (ICMR, 1972), it is found
thﬁf fﬁg‘mean weight of the War Khasi boys and girls are above the 50th cen-
tile‘of.the JCMR reference standard at all ages, except at 14 and 15 years
when £h§‘War Khasi girls are below the 50th centile, Again, when compared
W1t£ éﬁiidren from different reglons of India (1CMk, 1972), it is found that

the War Khasi boys are heavier than those boys in Kerala, Madras, Poona,

-

“agpﬁr and Uttar Pradesh, but much lower in weight than those boys in Ori-
88;; aﬁd Madhya Pradeash, This is true at all ages, The War Khasi boysa
afe, however, similar in weight to the Punjabi boys from 3 to 11 years of age,
th;ugﬁ the Punjabi boys are much heavier from 12 years onwards. Similarly,

the War Xhasi girls are heavier than theilr coevals in Andhra Pradesh, Kerala,

Madras, Nagpur, Poona, Rajasthan and Utter Pradesh from from 3 to 12 years
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of aéé;f They are, however, much lighter than those in Delhi and Orissaa,
From 3‘to 8 vears, they are more or less similar in weight to Madhya Pradesh
gifié;  'In comparison with the Jammu and Kashmiri girls, the War Khasi
girlsrare heavier from 3 to 5 years, then they are surpassed by the former

from 6 to 10 years.

The period of maximum gain in weight, which occurs .at. 12 years
amonéﬁﬁhe War Khasi girls, is similar to that among the Delhi and Punjabi
gi;ls;' Among the other girls in different regions of the country, . the
méxiMﬁﬁ‘increment in weight takes place between 12 and 14 years, Among
the Wpoys, it occurs at 14 years, which ia similar to that among the Jammu

and Kaghmiri, Madras and Punjabi boys.

o

With respect to height, the War Khasi boys and girls are taller
théni%hé all India boys and girls from 3 to 5 years, but shorter from 6 to
151j4§f5‘of age, The War Khaai{ boys are found to be much shorter than
thosefbbys in- Delhi, Madhya Pradesh, Orissa, Punjab and Rajasthan, but tal-
1er‘t£an those in Kerala, Madras and Poona, This is true in almost all
ages, with‘the exception of fluctuating trend here and thﬁre. On the other
hénd;:the War Khasi girls are taller than their counterparts in Andhra Pra-
desﬁ, k?rala, Nagpur and Uttar Pradesh up to about age of 6 years, though.
thej aré surpassed from 7 years onwards, They are also taller than the
Poona éirls from 3 to 7 and 10 - 12 years. Again from 9 to 12 years, they
are taller than the Kerala and Madras girls, In fact, the War Khasi

girlé‘are taller than those in different regions of India from 3 to 4 years

of age.



242
;‘fThe highest increase in height takes place between 12 and 13 years
of agehamOQg the War Khasi boys, which is also taking place among the boys
in Madhyélrradesh, Nagpur, Poona, Hajasthan and Utter Pradesh, Among the
far gﬁ;éiiéirls, the maximum increment in height occurs between 11 and 12
mars.liTSQ, it is similar to those girls in Kerala, Madras, Poona, Orissa

and Punjab,

lﬁ‘In the light of the above comparison, it is obvious that there are
mpulatiépfvariations in growth and development of children, At the same
Hme,‘itfigbalso observed in the present population that there are also dif-
hreqc;é b§tween its economic groups with regard to physical growth.In fact,
nany ;théf studies have also revealed the effect of socio-economic condition
m gréwth §erformance of children (Smith et al,, 1980; Garn et al,, 1984;
%na and{éh1n, 1986; Elwood et al,, 1987; Lasker and Mascie-Taylor,1989; Eve-
leth andgTanner, 1990; Hauspie et al,, 1992; and others), In this connec-
tion, Eineth and Tanner (1990) have observed that "The ultimate size and
map;‘thét a child attains as an adult is the result of continuous -interaction
htween‘genetical and environmental influences (including socio-economic con-
Htion) during the whole period of growth, Such 1nteractioﬂ(may be complex",
They are of the opinion that variation in body sizé among the populations are
"afnly due to the effacts of environmental conditions. They write, "There
ire ﬁany environmental factors which affect growth, and which combine in
“rious proportions to constitute the amount of poverty; but in the final
lnalyses most of them hinge upon the level of nutrition in conjunction with

‘the prevalence of childhood infection”.
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In our discussion on the nutritional status of children and adults,
we’hatéfaiready suggested the importance of ethnic variations - in physical
growfh}ihhethor they are due to genetlcs or environment, or due to both fac-
toré;:?; ‘Therefore, it may be pointed out that growth retardation, which is
comﬁoniy assumed to be mainly affected by nutrition and/or infection, i3 also
a ﬁani{éétation of the complex interaction between genetical and other envi-
ronme#tél factors, depending upon the nature of population response(s) to
tﬁé,éeiéqtion pressure, The important role, played by the natural selec-
tion.inYMany developing countries, cannot be totally ignored; since most of
thé‘;ﬁoéulations in these countries are still living in their natural con-
di%ioh;ﬁi.e. with little impact of modern science and technology. It is also
tfue‘ehat relaxation of selection pressure on a population, owing to the im-
pa¢t of ﬁodern science and technology,cannot be ignored. So,it 1s already
polnfg§@§ut that the differences in growth performance between socio-econo-

mic“g?;ups in this population may be associated with relaxation of selection

pressure,

Haemoglobin Content

According to the WHO Scientific Group (1968), "Nutritional aneamia
is defined as a condition in which the haemoglobin content is lower than nor-
mai‘;s a result of a deficiency of one or more essential nutrients,regardless
Of:fhé”cause of such deficiency". The Scientific Group has also repor-

ted fhat "nutritional aneamias are important nutritional problem affecting
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large. population groups in .most developing countries,

aThe haemoglobin content among the War Khasi have been presented in
mapter V , It is found that the mean values of haemoglobin content among
the CH are 1).99 229 g/ and 14 g + 2,596 g/dl for adult males angd fe-
mles, respectively. Among the NCV, these mean values are 13.77 + 2,39 g/dl
and 13 OO + 2,23 g/dl for males and females, repectively. In the north-
mstern‘region, Das et al, (1979) have reported that the mean values of hae-
mglébfn[level among the Adult males of Rabha, Kajbanshi, Kachari and Mikir
are 1o‘>8'9"‘"g/d1, 10.70 g/dl, 10.67 g/dl and 9.67 g/dl, respectively.  So, in
mmparison with these populations , it shows that the mean values of haemoglo-

bin content are much higher in the CH and NCH of the present population.

iR
-

47;For the non-pregnant adult women, Das et al, (19/9) have reported
that among the Kachari and Mikir, the mean values of haemoglobin level are
0,11 g/dlvand 9.10 g/dl, respectively, which are much lower in comparison

''th the present findings among the CH and NCH females of the War Khasi,

 ‘, ‘Iﬁ comparison with other Indfan populations, the mean values of
temoglobin coﬁtent among the CH and NCH males are higher than those repor-
ed for tﬁe Mahishya (13,25 g/dl) of West Bengal, Sherpa (12,29 g/d1) of Ech-
ay &nd‘iépcha (9.21 g/d1) of Kalimpong (Roy et al,, 1983), but lower than
hose. found among the Bengali (15,70 g/dl) of Calcutta (Napier and Das Gupta,
936),. ﬂr;hman and Kayastha (14,60 g/d1) of Calcutta (Das and Mukherjee,1982)

. Medicai students (16,60 g/dl) of Madras (Sankaran and Rajagopal, 1938),
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o The mean values of haemoglobin level among the CH and NCH females
a:eialso found to be higher than those among the Sherpa (10.23 g/dl) and
Mahishya (11.68 g/dl) as reported by Roy et al, (1983), Among  the CH,
ig i§ aimi1ar to that among the Medical students (13,70 g/dl) of Madras(San-
kafan_dﬁd Rajagopal, 1938), whereas among the NCH, it is similar to that
a@dﬁ;lthé Middle class (13,10 g/dl) of Delhi (Benjamin, 19%29) and Bombay

sample (12,90 g/d1) as reported by Sokhey (1938).

From the above discussion, it is clear that the overall haemoglo-
biﬁ,level among the War Khasi is more than or similar to many tribal and
nén;tribal populations of India, It can also be seen that the dietary in-
téke§; éspecial1y iron, in the present population, are better in comparison
wifhwéfher tribal populations. So, the present finding, with respect to
Haemogl&bin cdntent, suggests that nutritional aneamia is not the major
healfh‘hrobleﬁ in this population, Similarly, the nutritional anthropo-
méﬁfyiindicates that the nutritional status of the present population is
quitefhormal; considering the low frequency of moderate and severe forms of
underhﬁtrition. Moreover, the frequency of infant and juvenile mortality
is ;150 quite moderate in comparison with other populations. Therefore, so
far'as ihese parameters are concerned, it indicates that the health status

of.the‘War Khasi - both CH and NCH - i3, to some extent, better than many

Indian tribal populations.
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jfl':'”‘BiO‘SOOial Factors : Their Implications in the Present Study

fﬂ As fér as the present findings are concerned, it is seen that health
tréiiétaﬁd/or biological traits like reproductive performance, nutritional an-
throﬁdm;fry, adult body dimensions, physical growth, and haemoglobin content ,
are aé$gp1ated with some bio-social factors. Similarly, the dietary intakes
, whiqh‘ﬁay be considered a bio-environmental parameter, is also. associated with
ecqno@iﬁﬁcondition. All these associations are undoubtedly attributable to
the,yafigtion in biological traits within the War Khasi population., Further,
it.isvaiéo‘observed that the quantitative aspects of health traits in the pre-
seh£ b;ﬁplation are different from those, reported for other populations., Fur-
théfmé?;: there are also inter and intra village variations with regard to bo-
dy dimeﬁéions in the present population. So, it i3 really very difficult to
givébq §£ra1ght forward answere, on the basis of these findings, whether (gene-
tiqs‘(éfhnic and group differences) or environment (mainly nutrition, including
socio-éé§nomic conditions) i3 more influential in regulating the variation in

health ‘traits of the present population,

From a genetical point of view, our findings with respect to marriage
pattern in the present population (Khongsdier, 1994a) indié;te that there ia
a sptrong possibility for the formation of several demes , or sub-endogamous
sroups; within the blanket War Khasi population, The differences in morpho-
logiéal characters between villages of this population, on the basis of the
Preseht‘findings, geem to confirm the above contention that each village, or a
group of villages in this population might have possessed its own biological'

enﬁify;"l This contention, we hope, can be tested through further studies

Witﬁ sévéral genetic markers, which will, in turn, throw much more light on
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what ﬁe have suggested here and elsewhere (Khongsdier, 1991, 1994a). Never-
théless, genetic differences with regard to morphological characters between
the War Khasi and other populations camnot be ignored,if we take into consi-
dération the growth performances of the War Khasi children with reference to
the international or national standard, or the available data on other popu-
1af;ons, Despite our findings that the nutritional intake in the present
population is much better than those reported for many Indian populations, the
nu{ritional anthropometry, with reference to the international standards, in-
dicates that most of the children in the present population are undernourish-
ed: : In this connection, it may be recalled to what Harrison and Brush
(1991) éay, "Unfortunately, as we all know only too well, growth rates and size
cannof se simply used as markers of environmental quality. The essential
reaaoﬁ‘for this, of course, is the existence within and between populations

of gehetic difference in growth potential", 0f course, it cannot be de-
nigd tﬁat growth of children is more susceptible to environmental infuences
@spécigily nutrition and infection), but it is also not free from the influe-

nce of genetical factors.

From an environmental point of view, it may be suggested that the

.

diffefences in biological traits within the War Khasi population are mainly
due to the influence of environmental factors (including nutrition and socio-
economic conditions), In other words, the differences in environmental
quality ( like levels of nutritional intake, economic inequalities, etc.)
might have resulted in biological variations within the War Khasi population.
Acchdiﬁg to Harrison and Brush (1981), "The environment of even single popu-

lation can be very heterogeneous in quality. Some segment of a group can
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be subject to severe environmental deprivition whilst another is environmen-
tallj_affuent; so overall demographic and epidemiological features may -be
misleadihg . (In fact), one aspect of ecological success is the level of
weli—beiﬁg people in a society experience", Our present findings on varia-
tion 15‘édult body dimensions within the same village; or variation in health
traité within the War Khasi population, may be looked into in the light of
the abové contention, mtde by Harrison and Brush (1991), If this is the
casé,‘if is obvious that human responsea (adaptations) to environment vary
froﬁ‘individual sor from one segment of the population to another. The ways
hoﬁ thelbiological procesnes correspond to those adjustments to environment,

are‘very‘complex (Tanner, 1978).

u’fIn view of the above circumstances, it seems that bhoth genetics
and énvironment have their respective role in bringing about human variations.
Eitﬁqf‘éné of tgem is sometimes more influential (like environmental influen-
ce én‘variation in health traits within the present population) or both of
thém afeﬂat times interacting with each other (like differences in health
traits df the present population, when compared with other populations). 1In
fact; &ﬁe’rolé played by genetics and environment in bringing about human
Variafiohs; or changes, i3 very complex (Eveleth and Tanner, 19903 Baker,
1991); f So, what we would like to point out here is that, whatever may
be the ocauses of variations, natural selection seems to operate on human po-
pul#tiéh(s) with a different magnitude or intensity, According to Bue-
Hner;Janusch {1966), "Selection may act at any stage of the life cycle.
TheLw%y in which selection operates may be difficult to determine and may

Yary enormously in different cases", With respect to differential ferti-
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lity and mortality in the present population, it is found that selection in-
tensity is more relaxed in the Christians than in the Non-christians ( Khong-
sdier, 1994b). This relaxuation of selection preasure can also be seen with
repe¢t to other health trajts, or "Fitness indicators" (Baker, 1991), which
include'aﬂult body dimensions, physical growth, haemoglobin content,and other
heaith measurements, In the present study, it is found that the higher in-
come gfoups have higher values of adult body dimensions, better growth per-
formance~and higher haemoglobin content than the low income group. This
nay be due to the fact that the people in the higher economic strata are su-
pposed to have better dietary intakes, child care, sanitation and medical fa-
cilities, etc., thereby having lower mortality rate, better growth performance,
etc,. | In short, they are more adaptable to their environment and, as a
result, selection pressure on them is more relaxed, In fact, selection is
nof5siﬁpiy a process, which eliminates the traits, genes or organisms, but

also a procesan, which regulates vaibility and well-being of Organisms,

" In the present study, we have tried to deal with nutrition and
health status in relation to some bio-social factors among the War Khasi.

Thatever we have presented here is based on our field observations with limi-

P

ted parameters, So, we hope that some future studies with more parameters

¥111 throw much more light on the bio-social aspects of the War Khasi popula-

tion,



CHAPTER VII

SUMMARY

v

A study of human variation is one of the important themes of
ﬁhyaical anthropology, Tne main objective of such a study is to un-
 :d§rs£énd the processes of human evolution, Accordingly, since the mi-
_ddlé«of the present study, the physical anthropologists have firstly

shified their basic intereat from the so-called taxonomic to population
geﬁéfical researches with a view to understanding the various processes
‘;f ﬁuman evolution and, latér the other aspects of human variation like
‘physical growth, environmental adaptation, etc, Receritly, attempts
have élso been made to study the relationship between human bilological
traits and a large number of physical and environmental factors, In
fact, it is now believed that human health and/or biological traits are
ﬁighly associated with socio-environmental factors, So, though popula-

tion genetics is still conaidered the theoretical backbone of physical
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:anthropology (Kirk, 1978), 1L is quite imperative on the part of physical
 '}én£hropologists to understand the relationship between socio-environmental
‘,factdrs and’well-being of human population(s). Such studies are very

‘few in India, especially in the north-eastern region of the country.

In view of the fact that no study has so far been undertaken in
' the north-eastern region in general and among the War Khasi in particular,
‘the present study is being carried out on nutrition and health status in

~relation to some bio-social factors among the War Khasi of Meghalaya,

‘ The Khasi are the matrilineal tribe inhabiting the state of Me-
ghaliaya (25°47' - 26°10' N and 89°45' - 92°47'E). The tribe consiastas of
 five‘major‘sub-groups, namely, the War, Khynriam(upland Khasi), Pnar(Jain-
 £ia or Synteng), Bhoi and Lyngngam, The War Khasi are mostly confined
“to fhe southern slopes of the Khasi and Jaintia hills of Meghalaya,bor-
;;derigg Bangladesh, The people who live in the upland region of Khasi
:  hii1s are known as the Khynriam and those living in Jaintia hills are cal-
uléd‘the Pnar, The Bhoi and Lyngngam are found in the northern and south-
western parts of the Khasi hills, respectively. All Ehese sub-groups
of the Khasi have been following the matrilineal system of society. They
f’ébeak the Monkhmer language which belongs to the Austro-Asiatic group. They
alpo share a ecommon pattern of snocial atructure, though "each group tenda

‘tovbe endogamous and there are ghades of differences in respect of dialect,

'pdlitical organisation, economy and in some of the customs and manners

~between groups"(Das Gupta, 1984).
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Objectives of the Present Study
Following are the objectives of the present study:-

To describe the dietary/nutritional status of the War Khasi, fol-
lowing as far aa possible the recommended dietary intakes, which
are given by the Indian Council of Medical Research (ICMR, 19771,

1989).

To assess the nutritional status in this population, using anthro-

pometric variables, etc.

To find out the relationship between socio-economic condition and

dietary/nutritional status,

To find out the effect of bio-social factors like age, sex, anthro-
pometric variables, religion, economic condition, education, etc.

on demographic parameters like fertility, mortality, etc.

To understand the effects of diet/nutrition and other bio-social
factors on child growth, adult body dimensions,_haemoglobin con-

tent, etc.

Materials and Methods

The field work of the present study was conducted in five villa-

ges, falling under under the War area in the East Khasi Hills district of
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Meghalaya, during the period between 1990 and 1994,

For the purpose of the preuent study, a 2 % systematic-random
sémbling of the War Khasi villages was drawn, since it was very difficult
t? 061190t data from all the villages (i.e, more than 250 villages). As
éffesult, five villages, viz., Nongkenbah, Mawsiangei, Nongla and Lapa-
‘igngfiﬁere eventually selected for the present study. There are altoge-
‘tﬁér 566 hpuseholds, of which 58 in Nongkenbah, 41 in Mawsiangei, 24 in
'Nonélﬁ, 33 in Wabumlein and 210 in Lapalang.

Demographic Data: The entire demographic data like name, age,

'sex,'ﬁarital status, number of conceptions, number of live-births, number
1df dead children,age at death, etc, were collected through pedigrees and
‘échedples from all the 366 households in the five selected villages. The
Tnatﬁfé of demographic data collected, was based on the demographic parame-

teérs suggested by the WHO Scientific Group (1964, 1968a),

Dietary Data: One day dietary survey was conducted in each of

184 households, following weightment method. No correction was made for

the wastage or loss of the values of foods or nutrients on account of coo-

kiHB,QEtC. So, there is a possibility of slight overestimate of the nu-

tritional status of the population.

The nutrient values as well as the edible portion of foods were
c5mputed from the Food Compouition Tables, prepared by the Indian Council

of Medical Research (ICMR, 1977, 1989), considering the War Khasi as mode-

rate by nature of their work. The consumption unit (C.U.) per household
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wan calenlated, following the methad angreated by Bhattacharya et al,(ion1),

Anthropomebry {ehildron and adults):  Gelected anthropometric

méasgrgments like weight, height, sitting height,biacromial diameter, bi-
fliag~diameter, mid upper arm circumference, biceps and triceps skinfold
thicknesses, etc. were taken on 434 adult males and females (aged 20 - 50
yegrs), following standard techniques (Weiner and Lourie, 1981, Sen, 1994).
For‘growth data. a croga-gectional sample of 514 children (aged 3 - 15
yeéys)‘was taken, following standard techniques (Weiner and Lourie, 1981,
Seﬁ,x1994), Ponderax skinfold caliper was used for taking the measure-
méﬁt of skinfold thickness as suggested by Sloan and Koeslag {1973). An-
fhropometric ratios/indices and/or estimates like weight/height, body mass
inde*, ponderal index, cormic index surface area, body fat, weight for

height, weight for age, height for age,etc. were also computed.

Haemoglobin Mstimation: Standard techniques (WHO, 1980) were fol-

'lowed, using Sahli's Haemometer.

Results -

The findings of the present study may be briefly summarised as

follows:-
i Socio—ecnnbmic Condition:
f.' Distribution of CH and NCH households: Out of 366 households

covered under the present astudy, 152 (i.e. 41.53 %) and 214

/

(i.e. 58.47 %) belong to the CH and NCH, respectively. S0,
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fiﬁfshqws that the number of households s higher fn the NCH than in the

-2, . Family Size: (1) ‘he mean family size among the War Khasi {s

6.67 + 2,89, which {s relatively large in comparison with
other tribal populations.

(i1) It is found that the mean family size is higher among
the CH (6.97 + 2.77) than among the NCH(6.45 + 2.95), though
the difference between them is not statistically significant

(z = 1,72, P>0.05).

‘5;‘ “‘ Occupation: (i) It is found that agriculture is the primary
“ occupation of the people in both the religious groups, where-
as agricultural labour is their secondary occupation. Some

of them are also engaged in business and services,
({i) The percentage of the heads of households, depending on
agricultural activity, is higher in the NCH (34.58 %) than
in the CH (26,97 ¥), despite the absence of significant dif-
ference between them (d = 1.55, P>0.05).
" (1ii) The frequencies of families, possessing no land pro-
perty, are 28.95 % and 33.64 ‘> in the CH and NCH, respective-

1y (4 = 0.95, P>0.05)

4. Frequency of Income Groups: The frequencies of LIG, MIG and

HIG among the CH are 34.24 %, 45.39 % and 30.39 % ;respectively;

whereas among the NCH, these frequencies are 42,06 %, 41,12 ;)

’ 2 ,
and 16,82 %, respectively ( X° = 2.41, P> 0,05).
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Litaracy: (1) The tatal Titeracy rate among the War Khani of
the present study is 53,27 5, which is lower in comparison with
other populiations in the north-easter region.
(i1) The total literacy rate is higher among the CH (54.17 %))
than that among the NCH (52,59 %), though the difference between
them is not statistically significant ( d = 0.77, P> 0.05).

(1i1) It is also found that the total literacy rate is higher

~1in males than that in females for both the religious groups,

despite the absence of asignificant difference between two sexes.

Nutritional Status and Socio-economic Condition

Consumption of Foods: (i) It is found that the CH have higher

intakes of different types of food than the NCH, though the dif-
ferences between them are significant only in respect of meat,
fiéh and egg; and milk, On the other hand, the mean intakes
of cereals and fats are higher among the NCH, and it is signifi-

cant in respect of cereals,

(i1) It is found that the consumption of different food groups,

except other vegetables, is higher in the MIG and HIG, when com-
.

pared with that in the LIG, The analysis of variance also

shows that the differences among the income groups are signifi-

cant in reapect of the intakes of many food groups, except in

the case of other vegetables and fpuits in both the religious
groups,

(111) In both the religious groups, the intakes of pulses, green

leafy vegetables, milk, fats and fruits are found to be less
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Cbhan the  rocommendod allowancon, TL 1a almant btrae for all the fnoome

groups in both the Cll and NCH,

2,

Consumption of Nutrients: (i) It is found that the CH have
higher consumption of many nutrients than the NCH, except in

the case of calories, calcium and vitamin B12, which are higher
among the NCI, The differences between the CH and NCH are sta-
tistically significant only in respect of calcium, iron and vita-
min 82.
(11) It is also found that the consumption of many nutrients
tends to increase significantly with the increasing income level
in both the religious groups, except in the case of vitamin B2

and folic acid among the CH, and vitamin A and vitamin B123monu

the NCH,

(111) The consumption of vitamin 32 and vitamin A is below the

recommended "‘Allowances in all the income gréups for both the CH

NCH, With respect to calories, vitamin B1, vitamin C and

folic acid, the consumption is less than the requirement levels

"in the LIG for both the religious groups.

(1v) The nutrient intakes among the CH and NCH are. higher than

those reported for many tribal populations in India,

Rutritional Anthropometry

Anthropometry is widely recognised as one of the most useful

techniques to assesa the nutritional status of an individual, or a popu-

lation.

It is generally agreed that the mild and moderate forms of
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uqdernutrition manifeat themselves in varying degrees of growth retarda-
'tipn and adult body dimensatons, Bince these forms of undernutrition
'afe‘not easy to diagnose, the use of anthropometry is very much essen-
tial, - Therefore, certain anthropometric standards with reference to
well ﬁourished populations like !larvard standard, or American standard
known as NCHS standard (Jelliffe, 1966 Frisancho, 1990) have been esta-
blished to assess the growth and nutritional status of a population. Nu-
tritionists and others have supported the use of international standards
fqrvmeasuring the magnitude of undernutrition in a population in view of
the eﬁperical evidence that the growth performince of children below six
years of age is more influenced by environment {mainly nutrition), but
not by the genetical factors, However, as far as the present study
i;‘coﬁcerned, it i3 found that most of the children in the present popula-
fién_are undernourished according to the NCHS standard, but quite normal
a3 per the ICMR standard. But the calorie and protien intakes in the
pfeSenf population are much better than those reported for other Indian
tribal populations, Moreover, no cases of severe forms of malnutrition

1iké-marasmus and kwashiorkor had been observed in the present study.

In view of the above circumstances, it is consigered essential
to pay more attention to the methods of estimating the cut-off point
(éritical 1imit) and trigger level (distance or interval between two
gfoups or grades of malnutrition and/or growth status) for assessing the
growth and nutritional status of the children in the present study. The

WHO Working Group (1986) has recommended to maintain the conventional
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Cutfﬂ?# point - 25D, for "Comparison of prevalences and for screening of
‘pbpulétions". Accordingly, a similar method was used for the assess-
méhﬁ‘of,growth and nutritional status in the present population, for
wﬁiéh the cut-off point was estimated using 95 % confidence interval ba-
sgdlbn the t-distribution, i.e. - tO.OSSD ( for large sample it is equi-
valent to - 2SD). Since anthropological researches are mostly concern-

-ed with micro~studies it is felt necessary to used SD as the cut-

. = %.05
off point for screening the sample size of children into two groups, i.e.

:’.-'tO OSSD and £ - t Regarding the method of determining the

«Q
0.05°2

itiggér levels, the cut-off point + t SD derived from the group

0.05
;a‘- 'd 05SD (i.e. normal sample size) is taken as another critical limit.
As a result, the distance or interval between - tO OSSD of the total sam-

ple size and + t 5 of the normal sample size is taken as the trigger

0.05

level for subsequent groupings.

The same method was followed with respect to the assessment of
the nutritional status of adults, The only difference is that, we have

tékenn— ASD of the total sample size and + 4SD of the normal sample sjze

(1.e; ", = 43D of the total sample size) for determining the cut-off points
and trigger levels, respectively. We have taken - 4Sb as the cut-off
point for acreening the adult aample nize, taking into consideration the

fact that the variation in adult body dimensions, owing to various factors,

is greater than that among the children.

Applying the above method, it is found that there is no differe-
nce between the international and national/local standards in the assess-
ment of growth and nutritional status of children (i.e, provided all stan-

dards‘are having the same device of grouping and data analyses). There-
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que,wthe present method seems to take into account the approximate fea-
tupe‘of the population concerned and thereby it is, to some extent, in-
dé?en@ent of the ethnic differences in physical growth and adult body di-
ménéions, owing to various factors. However, for the purpose of com-
pérati?e studies of growth, but not for the assessment of growth and
jnutritional status, the use of NCHS/Harvard population reference standard
and fhat of Z-scores may be essential as recommended by the WHO Working

Group (1986).

ﬁgjritional status of children (3 - 5 years): (i) With respect to weight

for height, the frequency of undernourished children is lower a-
mong the CH (32,73 %) than among the NCH (36.49 %), though the
. di fferenoe between them is not statistically significant (d =0.44,

P > 0.05)

(ii) 1In the CH, the frequency of undernourished children is found
to be 36.36 %, 38.89 % and 20,00 % in the LIG, MIG and HIG, res-
" pectively (xg = 1,62, P>0.05); whereas among the NCH, it is found

" to be 42,86 %, 38,46 % and 25,00 % in the LIG, MIG and HIG, res-

-

pectively ( 1% = 1,68, P> 0.05).

(111) 5imilar results are found with regard to other indices like

' weight/height? etc.

Yutritional status of adult maleg: (i) Among the CH, the frequencies
o of undernut-ition, according to weight for height, are 36.36 %,

A1.30 % and 11,54 % in the L1G, MIG and HIG, respeotively(?(i:().‘j‘},
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P 0,05); whereas among the NCH, these frequencies are found to

bo AC 67 Ly 248 and S0,00 G, reapectively (DC: = 5,56, P> 0.04).

(11) With respect to weight/height2 s the frequencies of mal-

nutrition among the CH are 42,42 %, 39,12 % and 11.54 % in
the LIG, MIG and HIG, respectively (XS = 7.47, P 0.05). Among
the NCH, these frequencies are 46,67 %, 21,43 % and 30.00 % in

the LIG, MIG and HIG, respectively ( Dé = 6.44, P ¢0.05).

(iii) The difference between the CH and NCH with regard to fre-
quencies of undernutrition, according to weight for hefght and
and weight/height2 ., are not significant, though the CH have

lower frequencies,

Nutritional status of adult females: (i) In both the religious

groups, the frequencies of undernutrition with respect to weight
for height and weight/height2 decreases significantly with the

increasing economic level,

(11) No statistical differences were found between the CH and
NCH with regard to the frequencies of undernut¥ition, according
to weight for height and weight/height2 0 So, it shows that
it is not religion, but economic condition which really plays

a significant role in regulating the nutritional status in the

present population.
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Effects of Bio-Social Factors on Health Traits

Fertility: (i) The mean number of live-births per ever-married

woman is more or less same in both the CH (4.87 *+ 0,27) and NCH
(4.90 + 0.19); whereas the mean number of surviving children is
slightly higher among the CH (4.39 + 0,21) than among the NCH

(4.29 + 0.18),

(1i) It is found that the mean number of live-births as well as
the mean number of surviving children tends to increase as mater-
nal age advances, The coefficient of regression on the effect
of maternal age (independent variable) on the number of live-
births and surviving children (dependent variables) also shows
that there is a significant positive relationship between them

for both the religious groups,

(11i) 1t is found that the mean number of live-births among the
CH are 9.65, 4.64 and 3.89 in the LIG, MIG and HIG, respectively
(F =5.23, D.F, = 2,178, P£0,05); whereas among the NCH, these
mean numbers are 5,56, 4.66 and 3.82, respectivs}y (F = 6,03,

D.F. = 2,235, P£0,005).

(1v) As regards the age at marrisge, 1t is found that the mean
number of live-births per ever-married woman decreases with the

rise in age at marriage, and it i3 true in both the religious

groups.
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(v) With respect to educational levels, the mean number of 1i§ve-
births among the CH are found to be 5.28, 4.71, 4,71 and 3,81
in the illiterate, primary and secondary groups, respectively
(F = 4.56, D.F, = 2,178, P<0.05). Among the NCH, these mean
numbers are 5.35, 4.60 and 3.75, respectively (F = 4.01, D.F.=

2,235, PLO0.05).

(vi) It is found that the differences in live-births among the
educational and income groups are not statistically significant,
after removing the effect of maternal age, So, it shows that
the maternal age, but not the socio-economic condition, which
plays a significant role in regulating the fertility rate in the

present population.

Infant and juvenile mortality: (i) It is found that the infant

as well as the juvenile mortality rate is higher in males than
in females for both the religious groups, though the difference

between sexes is not statistically significant,

(ii) It is found that the infant mortality rate is higher among
the‘NCH (B.67 %) than among tha CH (7.03 $3), despite the absence
of statistical difference between them ( 4 = 1,36, P> 0,05).
Similarly, the frequencies of juvenile mortality are 3.17 % and

3,78 % in the CH and NCH, respectively ( d = 0.44, P>0.05).

(1i1) The coefficient of regression shows that there is a signi-

ficant positive relationship between birth order and infant mor-
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tality for both the CH (b = 1.63 + 0,39, P £0.001) and NCH(b=1,53

+ 0.53, P<£0.05), which can be expressed as per the following

equations:

CH : Infant mortality
rate

RCH : Infant mortality
rate

1.73 + 1,63 x Birth order

3.87 + 1,53 x Birth order

e (iv) The relationship between juvenile mortality and birth order

. is also found to be positive, but it is not significant among the

CH.

(v) The regression coefficientalso shows that there is a signi-
ficant positive relationship between maternal age and infant mor-
tality rate among the CH (b = 0,14 + 0,03, P<0,01), which is ex-
pressed by the equation : Infant mortality rate = 1,28 + 0.14 x
~ Maternal age. Among the NCH, this pattern of relationship is

not significant (b = 0.21 + 0,08, P>0,05).

(vi) The relationship between juvenile mortality and maternal age

is not clearly perceptible in the present study.

-

(vii) The relationship between per capita monthly income and infant

ag well an juvenile mortality is not significant for both the reli-

- glous groups,

(viii) The effect of maternal education on infant mortality, unad-
justed for age, is found to be ne=gatively significant for both the

religious groups. However, this negative relationship disappears
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after controlling the effect of maternal age,

Anthropometric variavles and reproductive performances:

In both the religious groups, the number of live-births, infant
{gnd‘juvenile mortality was regressed separately with some selected anthro-
pometric varjables like weight, height, bi-iliac diameter, body mass index
“ and:b6dy fat, Of these anthropometric variables, maternal height and
bi-iliac diameter are found to be significantly associated with 1live-
‘1birtha, even after controlling the effect of maternal age, On the other
vfhané;‘infant mortality is significantly associated with maternal body
J weight, body mass index and body fat. No significant relationshig is

‘found between juvenile mortality and anthropometric variables.

Adult body dimensions:

As far as adult body dimensions are concerned, attempts have been

‘Jmadé to present the findings according to villages and economic condition.

-

It is found that there are significant differences between villages with
| regérd to certain anthropometric characters like sitting height, bi-iliac
diaﬁéter and biacromial diameter, Consequently, villages belonging to
~thévsame cluster, according to Sanghvi's distance analysis, were pooled
tgggther to find out the probable effect of economic condition on adult
-‘ﬁodj dimensiona, It is found that anthropometric variables are also

‘very\much influenced by the economic condition,
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-together,
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Physical Growth:

Anthropometric data, collected from five villages, were pooled

Ho attempt has been made to show the differences between vil-

lages and/or religious groups as the sample size for the present study is

 hqt'adequate enough, However, attempt has been made to present our fin-

fdings‘according to age, sex, and economic condition, It is found that

the boys -have higher mean values of many anthropometric measurements than

; girlé at

all ages, except during adolescent period, when the girls have
‘higher values than the boys, Generally, adolescent growth spurt occurs
between 11 and 12 years in girls and between 13 and 14 years in boys. 1In

'HMOst of the measurements the maximum gain in growth occurs at 12 and 14

“yearé in

girlas and boys, regpectively,

With few exceptions, the effect of economic condition on physical

' gronh of children are also found to be clearly perceptible in respect of

“many anthropometric measurements and indices,

dition.

‘(1).;

Haemoglobin Cantent;

Data were presented according to sex, religion and economic con-
Follqwing are the findings:

The mean values of haemoglobin content among the CH males and
females are 13,99 + 2,25 g/dl and 13.65 + 2.56 g/dl, respective-

ly. Among the NCH, these mean values are found to be 13,77 +

2,39 g/dl and 13,00 # 2.23 g/dl, respectively. In both  the
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religious groups, the haemoglobin content for both males and fe-

males is above the recommended level (WHO Scientific Group,1968b),

(i) The difference between the two religious groups with re-
gard to haemoglobin content is found to be significant for fe-
males (z = 2,10, P 0.05), but not significant for males(z = 0,71,

P 0.05).

(111) Among the CH, the frequencies of aneamia are 26.67 % and
21,21 % in males and females, respectively; whereas among the

NCH, these frequencies are 30.77 % and 30,97 %, respectively.

(iv) Wwith respect to economic condition, it is found that the
haemoglobin content tends to increase with the increasing income
level in both the religious groups, though the differences among

the three income groups are significant only among the CH.

Bjio-social Factors:Their Implications in the Present Study:

As far as the present findings are concerned, it is observed that
héai@h'traits, taken for the present study, are associated with some bio-
86cial factors, It is also observed that the nutritional intakes in the
présént population are related to economic condition. All these associa-
£ion;.are attributable to the variation in biological traits within the War
Khés;ﬁpOpulation. Further, the quantitative aspects of health traits in

the.f£e8ent population are different from those reported for other popula-
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‘tioﬁs;‘ Furthermore, it is also observed that there are inter and intra
viilagé variations with regard to body dimensions in the present popula-
ti&nfi”. On the bases of these findings, it is really very difficult to
éiQeié:étraight forward answere whether genetics or environment is more
iﬁfueéfial in regulating the variation in health traits of the present

population.

Genetic differences between the War Khasi and other populations
wi&hfi;spect to morphological characters cannot be ignored, considering
'théfgrowth performance of the War Khasi children with reference to the
igiérﬁational and/or local standards, Moreover, our earlier findings
w;fﬁlféSpect to marriage pattern in the present population (Khongsdier,
1594;)i§uggests that there is a strong possibility that each village and/or
reiigiqus éroup might have possessed its own biological entity (i.e. be-

; cauaé‘thﬂre is a atrong tendency towardn village an well an towards reli-

bgibﬁﬁ,éndogamy). The difference in anthropometric characters between

villaées of this population seems to support our earlier contention. We

hébe that future studies with several genetic markers will throw much more

 1ightvdn what we have suggested here and elsewhere(Khongsdier, 1991, 1994a),
. -

From an environmental point of view, if may be suggested that
£hé v#riation in health traits within the War Khasi population is main-
1& due‘fo the difference in environmental quality like levels of Qietary
intdke, economic inequality, etc. Our present findings on variation
iﬁ aéuif body dimensions within the same village, or variation in health

traits ;ithin the War Khasi population may have some implications in this

context.
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In view of the above circumstances,it seems that both genetics

and envirsnment have their respective role in bringing about human varia-
tion - either of them is sometimes more infuential or both of them are at
times interacting with each other, The ways how the biological proces-
seslcorreapond to the interaction between genetical and environmental fac-
tors are very complex, So, whatever it may be, natural sselection seems
to 6p§ra§e on human population(s) with a different magnitude and intensity.
Fith re;pect to differential fertility and mortality in the present popu-
lation,.it is found that selection intensity 1s more relaxed in the CH
than in;the NCH (Khongsdier, 1994b), This relaxation of selection pres-
sure .can also be seen with repect to variation in other health traits of
the present population like adult body dimensions, physical growth,haemo-
globin- content, etc, It i3 observed that the higher income groups have
‘igher §a1ues of adult body dimensions, better growth performance of chil-
&renlandfhigher haemoglobin content than the low income group. This may
e duevtc.the fact that the people in higher economic strata are having
wtterldietary intakes, child care, sanitation and medical facilities, the-
eby having lower mortality rate, better growth performance, etc. In
short, they are more adaptable to their environment and, as a result, se-
kcfion pressure on them is more relaxed. In fact, selecfion is not sim-

)ly a process which elimiates the trait(s), but also a process which regulates

"labil{ty and well-being of individuals.

In the present study, we have dealt with limited parameters rela-
ting to nutrition and health status of the War ¥hasi. Of course, whatever
® have presented is based on our field observations. Ve hope that some

Uture gtudies with more parameters will throw much more light on the bio-

ocial agpects of the War Khasi,

35635855386
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