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Human Biology in India: Its Possible Role in a
Third World Society Under Rapid Transflormation

A. Basu

Introduction

"Physical anthropology’ is generally un-
derstood in terms of human variation
and evolution in relation to space and
time, particularly in respect to 'physical’
tmorphological) and more recently ‘bio-
logical’ (morphological, blood polymor-
phic, physiological, ete.) traits. Physical
anthropology has traditionally been large-
ly concerned with comparison of popu-
lation groups, contemporary, historical
and pre-historical, mainly for the purp-
use of infra-specific taxonomy. A wide
range of statistical tools have been used,
from the simple visual comparison of
trait frequencies and mean values to so-
phisticated multivariate methods. While
the number of parameters used increased
and the methodol both biological
and statistical, improved, the basic pur-
pose remained virtually unchanged, i.e.
population comparison for infra-specific
laxonomy, until it was observed that
sirange results were being obtained. For
instance, the number of taxa varied from
a few to a few hundred depending on the
traits and techniques chosen and the re-
searcher’s subjective assessment. It was
then realised that there was something
wrong in the basic objective of classifi-
cation below the species level in a spe-
cies as mobile, environmentally labile and
generalised as the Homo sapien. At this
juncture, confronted with this state of
conceplual wilderness, 'human biology’
representing 'a certain attitude of mind

towards the mosl interesting and impor-
tant of animals™ began tu replace ‘physi-
cal anthropology’:

‘Human biclogy portrays mankind on
the canvas thal serves also for other
living things. It is about men rather
than man: about lheir origin. evolu-
lion. and geographical deployment:
about lhe growth of human popula-
tions and lheir structure in space and
time; about human development and
all that it entails of change ol size and
shape.”

Obviously human biology is more ana-
lytical than descriplive; it emphasises
explanaticn in addition Lo accuracy of
observation: and it encompasses the
whole gamut of the human phenomenon,
its biology and culture, the most distinc-
tively human Lrait of communication and
non-genetic sysltem of transmitting accu-
mulated tmowledge, in short, ils strate-
gies for survival in often hostile envi-
ronments.

Thus human biology may be viewed
as a conceptually broadened and metho-
dologically improved successor to phy-
sical anthropology. The link between the
two disciplines should not however be
forgotten; the forefathers of physical an-
thropology did indeed try to explain
population differences in biological traits
in terms of what we now call environ-
mental adaptation.

The purpose of this presentation is to
show the transformation of physical an-
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thropology into human biology in India
from the pre-1847 through Immediate
post-1947 to the present period, indica-
ting the gradual realisation of the schol-
ars of the need for conceptual and me-
thodological sophistication as well ag so~
cial relevance in their studies. Specifi-
cally, (a) the salient characteristics of
each period will be described with a few
examples; (b) the thrust areas of several
projects oriented towards the new rea-
lisation undertaken by the Indian Stati-
stical Institute will be described and their
interim results ised, along with
a few other relevant ones conducted out-
side the ISI and/or by mon-anthropolo-
gists, under broad, soclally relevant the-
matic headings; (¢} certain new future
lines of research will be suggested keep-
ing in view the major problems of the
Indian society. The emphasis will be
placed on detecting — and even proposing
— broad, general trends of change.

Physical anthropology in India in the
pre-1947 period

Physical anthropology may be taken
to have started in India at the turn of
the century with the publication of Ris-
ley's Peoples of India,® although sporadic
studies were made on fossil materials,
anthropometry, etc. even earlierd. Risley
(1915) attempted a racial classification
of the Indian people on the basis of an-
thropometric data collected on a large
number of populations. Risley's! effort
followed the then global trend of classi-
fying the human population into neat
pigeon holes of races, subraces, and so
on, and was followed by others until re-
cently!~1 but each of these authors
ended up with a different classifi-
catory scheme (Table 1). Following the
inconsistencies in the classificatory sche-
mes obtained by different scholars, and
following perhaps the trends in the West,
two developments occured in the 1930s
and 1840s: first, it was realised that the
methods of population classification
should be made more rigorous, which
eventually led to the formulation of the
now-famous D? statistic'’,and second, it
was felt that biological traits other than
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or in addition to morphological ones
should be used, which led to the use of
ABO blood groups and eventually other
traits, e.g. dermatoglyphics, PTC taste-
sensitivity, et.?~". The overwhelming
emphasis remained on racial clas-
sification and the general trend imi-
tative of the West. Among the few
exceptions to this general pattern may be
mentioned a study on sociceconomic con-
ditions and body size by Datta!® which
by current terminology may be classed
under adaptational studies, a study on
the relationship between caste hierarchy,
which is typically an Indian phenome-
non, and body size'® and perhaps a few
others, but all these constitute an infi-
nitesimally small part of the studies con.
ducted during this period.

Physical anthropology in India in the
immediate post-1947 period

1947 has been chosen as the cut-off
point considering that a great sociopoli-
tical event, viz., ’political independence’
(albeit bifurcation), occurred in that year
with all its social, economic, demogra-
phic, ete. consequences, which could bring
a turning point in the course of an-
thropological research in the country,
For instance, the large scale population
movements across the borders between
the newly-formed India and Pakistan
under an exigent condition involved mi-
gration to similar and different phy-
sical and sociocultural environments by
similar and different ethnic groups, there-
by altering population composition ge-
nerating pressures on food and other re-
sources, leading to social conflicts, and
50 on. Adtemnpts to quantify all these
phenomena and detect their effeots on
population health and well-being, at ma-
cro- and micro-levels, could be reward-
ing both in academic and practical
terms. Unfortunately, no such attempts
seem {0 have been made. A lot of data
were generated on morphology, bleod
groups and other polymorphisms, der-
matoglyphics. and so on, but they were
treated tially from the viewpoin
of population comparison with a hang-
over of raclal classification.
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A few studies however stand in sharp
it to this ] run of

logical studies, in methodologleal rigmn-,
soclally meaningful approach, or both.
The U.P. anthropometric survey", amd
subsequently the Bengal anthropometric
survey!?, brought considerable metho-
dological rigour to the discipline. In ad-
dition, the latter led to an inference of
considerable social impact: while the
Brahmins and Namasudras (highest and
lawest castes) of the same region cluster
together, the Brahmins of different re-
glons fall in different clusters, indicating
that the mste system, a system of socio-
ity, has no biological
basle/justification. Studies by Karves®
and Kaerve and Malhotra® also led to
similar indications by showing that bio-
logically disparate groups, may, because
of historical reasons, get together under
a single caste-cluster. Considering that
the caste hierarchy generally corresponds
1o the status-power hierarchy, efforts are
likely to be made {o preserve the former
by providing # scientific legitimacy, as
efforts are being made by sociobiolo-
gists in the West to provide sclentitic le-
gitimacy/justification to social class dif-
ferences in terms of genetic endowment®
the above mentioned studies refuting the
existence of any biological basis of social
disparities using rigorous scientific me-
thodology are 1mportant The other me-
hodol hieved during the
later phue of this period was the use
of demographic data — and often its uti~
lisation for population genetical analy-

ses®®— which ev lly

he cited some findings ot human bology
{e.g., that bottle-feeding may be bad
for the baby). suggested certain lines of
socially relevant investigation (e. g, on
menarcheal age which needs to be known
to formulate realistic marriage laws, an
differential 1emuty which is relevant to
on iation be-
tween physical types and diseases which
may help prognosis, etc) called for a
National Commission on Marriage to
farmulate marriage Jlaws based on bio-
logical facts, and recommended adoption
of a comprehensive programme of na-
tional eugenica (genetic counselling). He
further, for the first time in the history
of physical anthropology/human biolagy
in India, defined the role of the disci-
pline in concrete terms: 'The final aim
of all this s to make an individual
healthy in mind and body and thus
build a healthy nation'. The same basic
conviction about the rtole of the disc-
pline recurs in his Bijoy Chandra Me-
morial Lecture, 1967® in which he re-
lterated some of his earlier propasitias
and presented a bold view on one of the
then crucial national problems by obser-
ving (a) compared to certain other
countries, India was not overpopulated;
(b) India was capable of being self-gul-
ficient in food; and (c) birth control
should be left to individual choice. Some
of these observations have, in less than
two decades, turned out to be extremely
eealistic.
Indeed, it Is difficuit o guess the mo-
tivation. Possibly some of these new

a new, explanatory, orientation in ﬂ:e
tield of demography.

While the sociel implications of atu-
dies indicating the non of a bio-
logical basis of social disparities. are
rgther far-fetched; Sarker® {in mueh
more clear and direct terms showed the
potential social role of physical anthro-
pology/human biology in his Presidential
Address to the Anthropology and Archae-
ology Section of the Indian Science Con-
gress entitled 'The place of human biology
in anthropology and its utility in the ser-
vice of the nation’. In this presentation
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pproaches that were being tried by
Indlan physical anthropologists/hurtan
biologists were imitative of efforts of
their Western counterparts to eniar
various Soclally relevant fields, e &,
(Jemography, nutrition, health, etc. But
the pointed observations of Sarkar® o
the 'population problem. which were
quite off-beat given the then dominant
Western attitude, for instance, could not
have been merely imitative. Perhaps they
had their roots in Sarkar's personsl
acquaintance with the rural society and
his gift of independent thinking. Perhaps
w new awakening was dawning upon
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1 anthr

phy
in India.

Furlher transformatlon of physical
anthropology inlo human biology

in the context of the major problems,
of Indian peoples

The major problems affecting the hu-
man biology of Indian peoples, i. e,
nutrition, health, etc., generate from (a)
wide variations of physical environmenis
(e. g, high mountains, deserts, tropical
and island niches); (b) wide variations
in microbial environments (e.g., patho-
gens. disease vectors, etc); (c) inade-
quate food availability and sociocultural
consiraints to food intakes: (d) gross
socioeconomic disparities and extreme,
large scale poverty; (e) lack of transport
and communication facilities; (1) unplan-

d/unbal d modernisation and urban-
isalion; (g) disruption of ecologies and
poltution (due to influx of outsiders into
formerly remote areas. industrial wastes,
overcrowding in urban centres, etc.): and
so on. The main problem of Indian
peoples as of today s rapid transformation
ol tradition-bound societies into modern
ones. While on the one hand some popu-
lations or subgroups thereof have re-
maied at the state of backward eco-
nomy and way of life, on the other mo-
dern, Westernised groups have emerged
especially in the cities (some agricultural
populations have also become modernised
in respect of technology): so that dispa-
rities have become accentuated between
groups at various levels and a large num-
ber of populations/subgroups have been
placed in a state of transition, In these
populations in transition, some compo-
nents of culture and the total way of
life (e. g, eceligion, marriage patterns,
etc) have changed much less than the
athers (e. g., occupation, food: dress, etc.);
wide gaps have occured between aspi-
rations and achievements, norms and
practices; exposure {o the outside world
has increased suddenly and remarkably;
and so on; vesulting in disruption of
the social equilibrium and generating
numerous new problems, social as well
as biological.

ned/

Confronted with these new problems,
as well as perhaps noticing the efforts
of professionals [rom other disciplines of
science and technology, the physical an-
thropologists in India realised the futility
of their traditional approach of infraspe-
cific taxonomy and the need for addres-
sing themselves to more down-to-earth
problems.

One of the essential features of this
new realisalion is to comprehend the
limits to human adaplation. defined in
terms of physical/physiological [itness,
well-being and survival at the cellular,
tissue, whole body® and social aggregate
levels, in relation to environmental stres-
ses and genetic make-ups, and to utillse
this comprehension to p the
chances of ’'complete physical, mental
and social well-being’® in short health,
of the human kind in different situations.

Some examples of the new approach
that followed this new realisation are
given here, mostly from our own stu-
dies on some populations having con-
trasting environments and ethnic back-
ground inhabiting different parts of
West Bengal and neighbouring regions
in Sikkim and Nepal.

The human adaptability programme
of the Indian statistical Institute

The Programme was initiated in early
1976 following in broad outlines recom-
mendations of the Human Adaptability
Panel, 1BP* and Man and the Biosphere
Programme, UNESCO. The objectives
of the Programe are (a) to evaluale the
nutritional and health status of different
populations, and identify and measure
the roles of physical environmental, bio-
logical and sociocultural siresses andfor
genetic compositions in  determining
them; (b} to detect the effects of human
health and activity patterns of the envi-
ronment; and (c) eventually to determine
the limits to human adaptation. The
adaptive limits are defined as fallows:
(a) lower limit — the magnitude(s} of
stress(es) beyond which survival is not
possible; and -(b) upper limit — the mag-
nitude(s) of withdrawal of stress(es) and
inputs of favourable stimulus(i) beyond
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which the chamces of survival and well-
-being does not improve.

Five Projecls currently being run
under the Human Adaptability Program-
me and their thrust areas are noted
below.

production can be achieved by | ing
labourers' health in different occupatio-
nal groups, practising traditional and
modern (urban) industrial occupations?

Project 5. Psychological stress and health
of mother and child: (a) What are the
hological stress levels of working

Project 1. Det ts and

cea of human health and acilvily patterns
In the monnuln ecosyuem (a) Is high
Ititude a i d envi in the
human case? (b) What are the relative
effects of varfous physical environmen-
tal, blological and sociocultural traits on
health? (c) What are the effects of hu-
man activity patterns, large scale popu-
lation influx, deforestation and other
farms of enviranmental destruction, etc.,
on the environment?

Project 2. Sock h

and community health status of the
Lepchas of Darjeeling district, West Ben-
gal: () Can small scale sociocultural
differences make detectable health ef-
fects among neighbouring subgroups of
a population? (b) Is the Lepcha popu-
lation declining, if so, why and how to
stop this trend? (c) Why does the large
scale conversion to Christianity occur?

vls-é vis non-working, rural vis-i-vis
urban. women? (b) Does the difference,
it any, affect their and their children’s
health? (¢) Do the stress ievels of war-
king versus mnon-working women, and
their health effects, differ belween dif-
ferent economic groups?

All these projects are angoing; further,
it is not possible 10 enumerate here even
all the interim results of these projects.
Therefore, some results of these and a
few ’precursor’ studies by us, as wellasa
few others by-fellow scientists, are sum-
marised below under broad headings to
iHustrate the emerging new socially re-
levant trends representing in a micro-
cosm the transformation of physical
amthropology into human biology in
India.

Interim results of the human
daptability and

Does such conversion, and
identity problem, lead to cultural and/or
demographic extinction? (d) How have
the growth of Kalimpong town as a busi-
ness centre during late 1800s-early 1900s,
decline after 1850 and emergence as a
modern urban centre recently affected
the human biological and Itural
characteristics of the Lepchas inhabiting
the vicinity of the town?

allied studies

Impact of Altitude on Human Popu-
lations: The study essentially comprises
comparison of a High Altitude Native
(HAN) population with its counterpar
High Altitude Native — Downward Mi-
grant ({) following the IBP basic de-
sign® modilied by Baker and Duit®
subgroups of HAN (}) inhabiting simitar

Project 3. Effects of micr i i

factors on health In rural populations:
(a) Do micro-economic differences within
a single village population lead to detec-
table health effects (Does economic de-
velopment automatically lead to impro-
ved health status)?

Project 4. Health status and labour pro-
ductivity: (a)’ Does the health status of
a tea labourer affect his productive out-
put? (b) Does the health-preductivity
relationship exist in other occupational
groups? (¢) How much impr t in

altitud located spatially close and
apart, and practising similar and diffe-
rent occupations and religion; and dif-
ferent ethnic groups inhabiting similar
and adjacent habitats and practising si-
milar occupations. The purpose of these
comparisons were to detect the effects
of altitude, micro-sociocultural factors
associated with spatial distance, occupe-
tional and religious differences, and
ethnicity on human biological traits.
Much of our results are already publi-
shed, ¥—4 and therefore are briefly re-
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difference exists but similar differences
exist between socioculural subgroups
and ethnic groups holding aKitude in-
variant, so that the altitudinal ddference
cannot be ascribed to altitude-related
physical environmental factors alone
(Table 2); (b) mortality--while altitudi-
nal difference does not occur differences
belween some sociocultural subgroups
and ethnic groups do, so that altitude
seems to be a factor with relatively little
elfect (Table 2); (c) body size of adults-
-body size is bigger in high than in low
aititudes (Table 3) contrary o the effect
dxpected under aMitude hypoxia; (d)
child growth-- it is slower in high than
in low altitude Himalayan children (Fi-
gures 1a-d) but both are slower than high
altitude Peruvian and Ethiopien children,
and it is similar between low altitude
Sherpa and Lepcha children (Figures le
& 1) so that factors other than or in
addition to altitude-hypoxia and ethni-
city seem to be involved; and (e) haemo-
globin level--it is higher in high than in
low altitude Sherpas but not as high as
in high allitude Peruvians, so that once
again factors other than or in addition
to altitude hypoxia is involved in the
Himalayan case; and so on. While mul-
tivariate analysis of our anthropometric
data done recently does show that alti-
ude has relatively greater effect tham
sociocultural and ethnic factors (Figure
2), altitude as defmed in this study in-

cludes the latter and therefore its exclu-
sive effects cannot be established from
this multivariate analysis.

The lessons learnt from these resulls
are clear: while high altitude does com-
prise some unique physical environmen-
ta) stresses (e. g., hypoxia) these siresses
do not seem to have any exclusive effects
an health so that gemeral health care

and i ic develop
ment may considerably help improving
the health status of these populations.
Further, the general problems associated
with moderndsation, e. g, mflux of out-
siders into remote areas, intrusion of
new diseases, disruption of the ecology.
etc. may constitute more important stres-
ses for high altiude populations than
altitude related physical environmental
stresses, to which they may be adapted.
Detection of these general problems and
formulation of ameliorative measures
may constitute the crux of the problem
in both high and low altitudes.

De and,or Sociocul

Extinction of Remote Populati The
Indian peoples are divided into numerous
castes, tribal religious, etc., groups and
subgroups in various regions and stages
of sociceconomic development, Some tri-
bal populalions inhabiting the remote
Andaman Islands are known to have
gone extinot between 1850s and 1930s

TABLE 2
FERTILITY AND MORTALITY IN HIGH AND LOW ALTITUDE POPULATION
GROUPS/SUBGROUPS

Group/ Feriility Mortality
subgroups cle Hr mr amr
HA Sherpa 4.53 5.09 721 1321
LA Sherpa T4 8.62 6.58 17.12
Rango Sherpa 8.30 8.108 13.83 24.51
LA Sherpa (Ag) 5.60 5.04 6.08 14.92
LA Sherpa (Pl) 8.85 8.50 6.81 17.92
LA Sherpa (Fo) .19 7.12 6.61 17.36
Lepcha 5.85 545 6.62 1159

Source: Gupta et al., 1905.%
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(Figure 3);* others including some on the
ma.nland are at the risk of extinction
even now (Table 4). The magnitudes and
causes of demographic decline leading to
extinction are not krown for most of
Ihese groups, but for one an effort was
mode some years ago to understand the
phenomenon.

TABLE ¢

THE SIZES OF 10 SMALL INDIAN
TRIBES (FROM 1971 CENSUS)

Pupulation 1971 1961
1. Arandan 5 44
2. Kochu Velan 8 47
3. Rona, Rena 12 23
1. Andamanese 24 19
3. Sentinalese® 82 50
6. Shompen* 92 n
7. Onge 112 129
8. Malakkuravan 215 248
9. Jarawa* 275 500
10. Toda 945 116

* Estlmaled populatlon.
Source: Padmanabha, 1985.%

The Pahira is a small tribal popwation
of 1352 individuals. as of mid-1964, inha-
biting iremote areas of the Dalma and
Ajedhya hills in the adjoining areas of
West Bengal and Bihar. Our investiga-
lions* show Lhat the population is divi-
ded into three subgroups. the smallest
one being of the size of 301 individuals,
and that while fertility is quite high
(cfs, 6 approx.) mortality is also high
tamr, 33—45). Subsequent analysis® using
a method originally devised for an insect
population, modified by Roberts® for his
sludy of the Tristan population and
further modified under the guidance of
Professor Roberts to suit the Pahira data,
it was found that the intrinsic rate of
nalural increase in the three subgroups
are lower than that of the Indian popu-
fation as a whole and that in the smal-
lesl one negative (Table 5). This suggests
that this population, which is already an
infinitesimally small part of the Indian
population and is at the risk of extinc-
tion due to natural catastrophes which
are common in the region and is 'deno-~

tified’ as a separate entity and likely to
be pushed to more backward regions with
intrusion of relatively modernised popu-
lztions inlo their habitat, is already dec~
lining in terms of relative (o the Indian
population in general) growth rate with
one subgroup having a negative growth
rate.

TABLE 5

INTRINSIC RATE OF NATURAL
INCREASE (r) FOR THE THREE
PAHIRA SUBGROUPS

Subgroup r

Northern Pahira —0.0028
Southern Pahira [ +0.0119
Southern Pahira I +0.0131

Source: Basu, 1971.%

While the Pahiras represent a relatively
straightforward case of demographic
decline with the pcssibility of aggrava-
tion of the problem due to natural ca--
tastrophes and/or intrusion of more mo-
dernised populatiuns, other cases may be
more complex and inciude a sociocultu-
ral component of extinction, i, e.. absorp-
tion into wider socivties.

The population of Mirpur was foun-
ded by twelve Portuguese gunmen who
came to this area 1n southern West Ben-
gal in mid late 17005, married local wo-
men and settled down, Initially the po~
pulation must have remained relatively
unmixed because they were hired strong-
men of the local feudal landlord as weu
as because of lheir atypical origin and
absence of Christian pupulations in the
immediate neighbourhood. Even now
most of the family names are typically
Portuguese, e. g., Tesra, Lobo, Pereira,
Nunis, etc.. and marriages maostly endo-
gamous. The population reduced to une
half between 1891 and 191] (Table 6),
presumably due to some natural cata-
strophe. The fertility presently is not low
and infant mortality about the same as
in West Bengal in general (10%%9 approx.).,
but nutritional level is low, and intesti-
nal parasitic infestation is heavy and the
chance of epidemics, droughts, etc. can-
not be ruled out, so that the risk of de-
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TABLE §
POPULATION SIZE FLUCTUATION
IN MIRPUR

Year Population
1891 232
1911 129
1921 1714
1931 182
1978 320

Source: Basu et al., 1580.%

Adith

hic extinction persists. In
however two phenomena threaten the
population's sociocultural survival: (a)
improving transport and communication
facilitate increasing marital ties with
Christian populations across the river
covering wider areas, and (b) the rela-
tively new port-cum-industrial town of
Haldia has already acquired the Mirpur
area under jts municipal limits in the
immediate future; both of these pheno-
mena may lead o absorption of this tiny
atypical population into the wider, domi-
nent communities and loss of their ethnic
identity. A more striking case occurs
about 35 km down the coast from Mirpur
in Khejuri which in the 1600s wek a
prosp busi town fi d by
the Portuguese. The mixed Portuguese-
-Bengali population there already disown
their atypical ethnic identity and claim
{0 be Muslims for fear of reprisal by the
neighbouring populations who were ili-
~treated by their forefathers. A parallel
case in the urban area is that of the
Anglo-Indians of Calcutta who, with
loosening of inter-group marriage ce-
strictions and depletion of their numbers
through emigration, are getting absorbed
in the wider community and loging ethnic
identity.

The examples cited above suggest se-
veral important poinis: (a) a major task
of human biologists in India is to entist
population groups/subgroups at the risk
of demographic extinction, measure their
basic demographic variables and rates of
growth/decline, detect the causes thereof
and suggest possible ways of saving
them; (b) sociocultural extinction due
to large scale conversions absorption into
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the wider community, ete. and the con-
sequent loss of group identity, may be
as detrimental to a population as demo-
graphic extinction;, and (¢) improved
transport and commumication system, the
consequent influx of culturally advanced
populations into newly opened-up areas,
broadened world view and increased aspi-
rations, etc. which inevitably follow the
phenomenon of modernisation may lead
to demographic and/or sociocultural ex-
tinction.

Food Practices in Contrasting
Populations:

Three types of findings are presen-
ted here from our recent studies on the
indigenously high altitude Sherpas pre-
sently inhabiting the middle altitude
Kalimpong area, indigenously middle
altitude Lepchas inhabiting the same a-
rea, the imigrant Oraon tea labourers
from Bihar presently inhabiting the foot-
hills in the Birpara area and the indi-
genous Mahishyas of Chakpota village in
deltaic West Bengal.

First, the Chakpota population is di-
vided into three economic subgroups,
low, medium and high, using the con-
ventional 'poverty line’ of US § 60.00
and the locally defined ‘sufficiency line’
of US § 120.00 per capita per year as
cut-off points. The degree of self-suffi-
ciency of food supply is assessed in ierms
of the number of months in & year for
which the staple food for a given house-
hold is produced by the household itself.
Our data show that households having
0—5 months' self-sufficiency have the
lowest calorie and protein intakes, high-
est total fertility rate and also highest
infant mortality rate, as one would in-
tuitively expect. The salient problem here
may be formulated in the following
manner: as calorie-protein intakes dee-
rease, fertility increases but mortality
inareages much mare, from 12+ months
to 0—5 months seif-sufficiency category;
thus if rural populations are getting in-
creseingly pauperised in general, the 0—5
months category wil get increasingly
malnourished to the point of starvation
and tend -towards demographic extinction
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and/or destitution in course of time when
coping strategles like undereating, selling
off land, borrowing, using child labour,
etc. will be exhausted. The problem will
be most acule in case of the low eco-
nomic subgroup in which (he 0—5
months calegories already conslitutes
about 9o of the total number of house-
holds®!.

second, in all the four ethnic groups
vxcept the Sherpas significant differen-
ces exist within/famong subgroups with
respect to intakes of major nutrients,
e. g. calorie, animal protein, vegetable
protein and fat. The intakes are so chara-
cteristic in the case of most subgroups and
the differences so clear that a high per-
centage of the households can be correct-
« ~tassified into the subgroup to which
they actually belong by looking at Lheir
nutrient intakes only (Table 7 illustrales
lhe point very clearly for the Mahis-
hyas). The implication of this finding is
that any nutritional supplementation pro-
gramme to be most cost-effective will
have to take into account variations wil-

TABLE 7

CLASSIFICATION RESULTS: ACTUAL
AND PREDICTED ECONOMIC SUB-
GROUP MEMBERSHIPS

Third, in all the four groups intake
diflerences among individuals within a
household were studied. using data on
calorie intake estimated from one-day
semi-quantitative diet surveys, and stan-
dard conversion tables prepared by the
Indian Council of Medical Research®,
Obtained data shows the ranking of in-
dividuals within the household in terms
of the inlake vartable defined for this
study, i.e.. "Actual-Recommended' intake,
where ‘actual’ inltakes as described
above and age and sex-specific Recom-
mended Dielary Allowances were pre-
sented by Busu et al. (1946} and are briel-
ly recapilulated here' Our results
show that 1n the middle and low eco-
nomic subgroups of the Mahishyas there
is no inequity of food distribution among
members within a househald, i. e, every
member rereived calories equal or pro-
portional to his her age-sex specific RDA;
the F-values were non-significant. In the
other groups/subgroups however the in-
trahousehold calorie distribution was ine-
quitable, i. e. the F-values were signi-
ficant (excepl Lepcha Urban Christian).
Regarding the nature of inequity, in all
Lepcha subgroups (i. ¢. Lepcha Urban
Buddhist, Lepcha Urban Christian, Lep-
cha Rural Buddhist. Lepcha Rural Chri-
stian) [ les occupy three of the higher

No. of Predicted
Actual }4,ce. Subgroup membership
sub; T —
BrOUP holds 2 3
1. Low
econ. 173 49 0
subgr,) 74 (179) (22.1) (0.0
2. Med.
econ. 84 193 35
subgr) 104  (26.9) (61.9) (11.2)
3. High
econ. 3 38 118
subgr.) 63 (16 (2.1 (783)
Note: Figures in parentheses jndicate

percentages.
Svurce: Majumder, et al., 1985."

hin small population aggregates, e. g.
village, community, etc. and distribute
supplementation differentially according
to the differential supplementation needs
of these subgroups,

four (and males three ol the lower four)
intake ranks irtespeclive of urban/rural
habitat indicaung a consistent female
bias; in the Sherpa subgroups (Agricul-
tural and Plontation Labourers) both
husband and wile occupy positions a-
mong the four lower ranks indicating
that perhaps both of them sacrifice in
favour of other members of the house-
hold: in the Oraons males and females
are evenly distributed in the (our higher
and lower ranks indicating no sex bias;
and only in Mahishya high economic
subgroup a male bias with three of the
higher four ranks being occupied by ma-
les, the highest one by the household
head as expected according to the tra-
ditional Hindu social norm?’. Several re-
cent studies have shown micro-level dif-
ferences, generally a bias against fe-
males operating in the Indian subconti-
nent$—%, The study by Sen and Sengup-
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ta¥ conducted in two villages of West
Bengal provides ‘firm evidence of (1) re-
markably high incidence of undemou-
rishment, even of the 'severe’ and 'di-
sastrous’ types, and (2) sy ic sex

mental factors independent of concomi-
tant sociocultural ones can be established,
eftects of sociocultural (though not eth-
nic) factors independent of physical en-
vir ital ones is @ rated

bias reflected In higher deprivation of
girls vig-a-vis boys’. The study goes on
to add that 'the village with better over-
all nutritional record has much sharper
sex discrimination’. The implications of
our findings are threefold: (a) there is
a general trend of deficient calorie in-
take, i e., the variable 'Actual-RDA’, ge-
nerally has a negative sign in most sub-
groups and categories of individuals wit-
hin each; (b) the bias in favour of males,
particularly the male household head,
does not seem ¢o operate in case of tribal
populations; and (c) impr t of the

economic may not -

Second, our data on ophthalmological
traits of Sherpss, Lepchas and 'mixed
Nepalie' show no significant difference
among these groups, indicating also lack
of ethnic effects”. On the other hand,
the data show 'that myopia endemicity
found in many populations does not seem
to occur in the Kalimpong populations

died’, indicati b of urbanisa-
tion effects in these populations living
around an urban centre, as myopia is
generally regarded to be related to ur-
banisation.

Third, our data on blood pressures®

cally lead to more equitable distribution
within the household, but in fact may
result in greater discrimination. [Our
tirst and third tindings are also corro-
borated by Sen and Sengupta’s® study].
Generalising from these results it follows
that in applied nutrition programmes
efforts should be made not only to pro-
vide calorie and other nutrient supple-
mentations to constrained populations,
but also to make intra-household distri-
bution of foods equitable especially in
populations under the Hindu fold.

Effects of Physical Environmental,
Sociocultural and Ethnic factors on
Clinical Traits:

Our findings on three types aof
clinical traits are briefly presented here,
First, the results of our data on intesti-
nal parasitic infestations reported in de-
4alls by Bhatiacharya et al¥ and Bha-
ttacharya et al.®$, show that whhe signi-
ticant diff, bet sub-Himala-
yan and deltaic zones exist, significant
ditferences also exist within the sub-Hi-
malayan zone between different sections
of the same population (but not different
ethnic groups inhabiting adjoining villa-
ges) and among economic subgroups of
the same population inhabiting the same
village. This tinding indicates that while
no excluslve effects of physical environ-
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h show that the age-related chan-
ges of blood pressures are much steeper
in the relatively more urbanised Kalim-
pong Sherpas than in the remote Upper
Khumbu Sherpas, indicating the possible
occurence of the commonly believed role
of urbanisation in increasing blood pre-
ssures (Figure 4).

The lesson learnt from the three above-
mentioned examples is sirple but im-
portant: effects of physical environmen-
tal, sociocultural and ethnic factors m
human biological traits are not straight-
forward but are group/subgroup as well
as trait-specific, so that a large number
of traits should be studied in a large
number of populations groups and sub-
groups in relation to a battery of possi-
ble factors before any generalisations
can be made about causal relationships.

Role of human biology in a third world
society

It is not the purpose of this paper to
exhaustively review the entire human
biological literature on Indian popula-
tions. Some examples have been cited to
llustrate the changeover from physical
anthropology to human biology citing
examples mostly from our own studies-
-which we know best. Further, efforts
will be made below to define the role
of human blology in a Third World so-
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clety like India with all its physical, bio-
logical, sociocultural and gemetic com-
plexities,

As the basic guideline we follow
Sarkar’s® broad, comprehensive defini-
tion: 'The final aim of all this (human
biological research) is 40 make an in-
dividual healthy in mind and body and
thus build a healthy nation’. We define
‘health' as complete physical, mental and
social well-Deing® and ‘well-being' in
terms of the degree of harmonious rela-
tion with physical and sociocultural en-

vironments and the feeling of satisfac-
tion derived out of the same.

But how do we specifically define the
role of human bialogy in promoting po-
pulation health of Indian populations?
The question is an immensely compli~
cated one and no definitive answer can
readily be offered, but a possible
approach is tentatively suggested below.

First, the people of India live under a
wide economic disparity, large scale dif-
e, g, deserts, high mountains, tropical
zones and sociocultural situations, e. g

Mt
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rigid social segmentation and hierarchy,
wide economic disparity. large scale di-
ferences in ways of life, and possess
varied genetic endowmemts. Groups
should be selected judiciously to repre-
sent the myriad of populstions for stu-
dying their health characteristics as well
as physical and sociocultural environ-
mental traits. The assessment of health
should be made not only on the basis of
pr b of di but also on
such indicators as mortality, child growth,
haemoglobin level (not only anae-
mia), working capacity, etc. The effects
of individual environmental factors, their
relative effects and interaction effects on
individual health traits as well as a
composite index of health should be de-
tected and measured. The relative effects
of physical environmental vis-d-vis so-
clocultural factor-complexes should be
carefully investigated, msing a suitable
experimental design, in order to ascertain
it adverse effeots of the former could
not be buffered by suitably manipula-
ting the latter.

Second, in addition to evaluating the
effects of various environmental factors
on health, it is extremely important to
assess the effects of the various kinds
of changes of both physical and soofo-
cultural environments on population
health for the following reason: large scale
changes are occuring in Indfa involving
rapid growth and massive influx of po-
pulations, urbanisation, industrialisation.
environmental destruction, pollution and
ecological disruption, breakdown of tra-
ditional social norms and values and lack
of formulatian of new ones, and so om,
and understanding the adaptive strate-
gies and limit of individual populations
exposed to these situations may help for-
mulating general and population-specific
schemes for promoting survival poten-
tials of diverse Indian populations. Some
examples of the kind of questions that
may be looked into and findings that
may be relevant are oited earlier while
describing our ongoing projects and in-
terim results, only to indicate the type
of researches that: should help formu-
lating the schemes mentioned above, No
comprehensive review of the resesrches
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already done along these lines and the
lessons leamt thereof can be given, be-
cause hardly any such researches have
been done so far in India. As the nature
of transformation may be very similar
in most Third World countries, at least
in its crucial character as represented
by a state of flux without a well defined
direction, the schemes may have appli-
cability to wider regions than the In-
dian subcontinent.

But what is the special role of human
biology in comprehending and directing
this transformation? The most important
and special role of human biology, fol-
lowing from the tradition of its precur-
sor discipline, physical anthropology. is
to consider at the micro-level, and on
the basic of detailed, intensive and first
hand information callection, a multitude
of human biological traits (not merely
disease traits) and the totality of their
environmental and genetic backgrounds,
in order to detect and measure the in-
tricacies of their interrelations and in-
teractions. This role we presume is most
advantageous in view of the immense
variability of the human physiological
functioning and social behaviour in pre-
dicting the course of biological, social
and biosocial changes in Third World
societies and directing the course. if even
1o a limited extent, in a meaningfut di-
rection.
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