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ABSTRACT

India is a vast country of 3,274,000 sq. km. and 547 million people as shown by
the Census of India, 1971. A wide range of variations occur among the different
communities with respect to various physical, biological and cultural environmental
factors. This presentation has the following basic premise: environmental studies in
Indian anthropology should be directed towards the understanding of the relationships
of human biological traits with the various D ts of the envir t, so thal
this understanding can be used for human development.

In the context of this premise, it is proposed that the strategy of environmental
studies in biological anthropology in India should be: (1) to identify and measure the
relative impacts of specific environmental factors of human biological traits; (2) to
compare the relative impacts of physical, biological and environmental factors, and
(3) to enquire whether a feedback system operates between environmental and human
biological traits. A few studies already attempted in India, and also those which

should be taken up, on the above themes have been mentioned.

1. Perspective

India is a vast country of 3,274,000 sq.
km. with a total population of 5,470,000
{Census of India 1971), and a wide range
of physical, biological and cultural envi-
ronmental variations.

For instance, the physiography varies
from the Indo-Gangetic lowlands to the
extra-peninsular Himalayan range with
the highest elevation of above 6,000 m;
rainfall varies from 10—15 cm. per year
in a part of Rajasthan to above 1,000 cm
in Chirapunji; temperature from —45°C
in Leh to 51°C in a part of Rajasthan;
and soil type from the highly fertile black
soil in west-central India to the relatively
poor lateritic soil in coastal areas.

at the C

Rice Is the staple crop in the Indo-Gan-
getic lowlands and the eastern and pe-
ninsular areas; wheat is grown princi-
pally in the northern and western regi-
ons; grams and pulses, the major sources
of protein for a large section of the po-
pulation, is grown in Uttar Pradesh,
Panjab and Madhya Pradesh; milk yield
varies from 30 kg per cow in Madhya
Pradesh to 660 kg in Panjab; and fish is
plentiful in many coastal areas but
scarce in the hinterland. Tuberculosis is
highly prevalent in Kerala and Tamil
Nadu; venereal diseases along the eastern
coast, the tip of the peninsula and Guja-
rat; leprosy in the hot and humid eastern
coast and the southern part of the penin-
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sula; and hookworm in the coastal parts
of the peninsula and the eastern sub-
-Himalayan area.

which anthropologists are not professio-
nally trained, they could still contribute,
by (a) evaluating the causes and conse-

The economy varies from the hunti
-gathering/pastoral tribal economy to
large-scale organised farming and indu-
stry; diet varies from high calories, pro-
tein and fat intakes in Panjab and Madhya
Pradesh to low intakes in Tamil Nadu;
nutritional deficiency diseases show a re-
latively higher prevalence of goitre (due
to iodine deficiency) in the entire Hima-
layan/sub-Himalayan area and of the
various deficiency diseases taken together
in the north-eastern, eastern and eastern
peninsular areas than in the rest of the
country; and per capita expenditure on
public health is lower than the national
average in the Himalayan/sub-Himalayan
area, Indo-Gangetic lowlands and one
part of the eastern peninsula, but higher
in the rest of the country.

Detailed descriptions of the environ-
mental variations mentioned above are
glven by Kuriyan', Misra?, Simmon? et al,.
Spate and Learmonth! and many others.
This presentation is intended not to make
an exhaustive review of the existing stu-
dies on the wide array of environmental
factors and thelr impacts on human bio-
logical traits, but to propose a rational
strategy for future studies, within the
framework of a given basic premise, and
citing some relevant illustrations,

2. Premise

The basic premise is as follows: envi-

] studies jn biological anthro-

pology should be directed towards the
under of the relati ips of hu~
man biological traits with the various
ts of the envir , 80 that

this understanding can be used for human
development. In another presentation
Basu® suggested that human development
should be defined in terms of the major
problems of a society at a given point in
time and space and their resolutions, and
that although the major problem of the
contemporary Indian soclety s constitu-
ted by large-scale socio-economic dispari-
ties, the resolution of which d ds on

P

of soci disparities, and
(b) providing interim relief against some
of these consequences, to pending final
resolution of the problem. Evaluation and
promotion of community heaith status,
especially of the underprivileged sections
of the society, may be considered as one
of the possible interim actions, health
being defined »as a state of complete phy-
sical, mental and social well-being and
not merely the absence of disease and
infirmity«$

3. Strategy

Following from the above premise the
strategy of environmental anthropology
in India should be (a) to identify and
measure the relative impacts of specific
environmental factors on human biologi-
cal traits, especially those related W
health and disease; (b) to compare the
relative impacts of physical, biological
and cultural environmental factors; and
{c) to enquire whether a feedback system
operates between environmental and hu-
man biological traits, to give rise to a
vicious circle.

A few examples of the types of rela-
tionships proposed to be studied are i~
ted below.

3.1. Impacts of specific environmeatal
factors on human biological {raits.

Physical environmental factors, (a) Al-
titude is one of the important physical
environmental factors the effects of which
has been studied in animal and human
populations. In general, high altitude
seems to be associated with high red cell

lobin and h it

values, low fertility, high infant mortali-
ty, slow growth rate and small adult body
size. In humans, such trends occur ma-
inly in the Andean populations,’ but
exceptions occur in Ethiopian® and even
some Andean studies? %1 The limited
studies done in the Indian region so far
show that highland groups have higher
logical values and lower fertility

large-scale socl litical for
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infant mortality and child growth rates
and bigger adult body dimensions, con-
trary to expectation.'*. ! ' That altitude
elfects on human biological traits in the
Himalayan populations are unlike that in
the Andean ones has also been noted by
Baker.” The possible effects of altitude
on body dimensions has also been shown
by Malik'® ' on Indian data. (b) Tempe-
rature {low) is generally associated with
rounder heads. In the Indian region, in
the exirapeninsular mountain regions of
Nepal, Bhutan and Sikkim rounder heads
are found to occur with a higher frequency
than in the peninsula and Indo-Gangetic
lowlands.™ {¢) The hypothesis of a possible

advanlage of the cool climate and light,
sandy soil to the survival and propaga-
tion of hookworm ova/larvae as suggested
by Beaver' and May® seems to be com-
patible with our recent finding of a heavy
hookworm infestation in the sub-Hima-
layan areas of Kalimpong subdivision.
but the corollary of a disadvantage of
the hot climate and heavy, alluvial soil
to their survival and propagalion is not
borne out by the finding of a similariy
high hookworm infestation in the coastal
areasl. tt

Biological environmental factors. Flora
and fauna provide raw materials for the
dietary intakes of calories, protein, carbo-
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hydrate, fat, vitamins and minerals which
affected child growth and adult body
size.?® In India, the effects of dietary in-
takes of, especially, calories and protein
on child growth, adult body size and sea-
sonal fluctuation in body measurements
has been demonstrated in many micro-
.level S'.Udies,g" 25, 28, 17,28, 29, 30, 31, 32 33, 3¢
and more recently in a macro-level'®
study.

Cultural environmental factors. (a) The
relationship between the low economic
conditions and high fertility and morta-

N
\) \,.?
8

o

ot

lity in the developing countries of Asia,
Africa and Latin America, as contrasted
to the low fertility and mortality i the
affluent West, is generally recognised, and
explicitly demonstrated by the thematic
maps produced by the US Department
of Commerce.® A similar negative rela-
tionship of crude birth rate and crude
death rate with per capita income has
been recently shown by Basu et al."~ and
of economic conditions with family size
by Gopalan et al.* and Rao,* using In-
dian data. The effect of economic condi-
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tion generating the need for child labour
and consequently large family size, has
recently been shown by Neg et al.,* and
the differential effects of cultural factors
on the food-gathering Birhor and the
agricultural Santal by Verma.® Our own
studies on the Sherpas of Kalimpong sub-
division show a consistent relationship of
low fertility with agricultural occupation
and/or nearness to the urban centre, and
of high fertility with forest-based occu-
pation and/or greater distance from the
town, with the plantation labourers lying
in between.”* (b) The relationship of eco-
nomic condition, occupation, etc. with

DOCTOR POPULATION
RATIO
1981

child growth and adult body size, pre-
sumably via nutrition, is generally known,
In India it was shown as early as 1827
by Mahalanobis® and 1939 by Dutta and
subsequently by others.® &, 4

The studies cited above as illustrations
succeed, perhaps, only in emphasizing the
large gaps in our knowledge of human
biology in India in relation to its total
environment. It is suggested, therefore,
that comprehensive studies be taken up
to detect and measure the effects of spe-
cific phystcal, biological and cultural en-
vironmental factors on individual demo-
graphic, anthropometric, morphological,
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climcal and other health-oriented traits,
using clearly-for /s

d hypoth 'qu

stwns and appropriate siatistical designs
so .5 lo eliminate the effects of uncon-
trulled variables which may confound the
real relationships. Ganguly's® excellent
study is a case in point. Using a sophi-
st.cated statistical design he showed that
nwst body dimensions were correlated
with economic conditions, rather than with
urban’rural status; without the rigourous
design used in this study the effects of
veonomic condition and urban/rural sta-
tus might well have been confounded.
Further, as part of these studies attempls
should be made to find easily observable
indicators, and devise simple methods of
detection and measurement, of environ-
nental stresses. For instance, biochemical
assay of the jodine contents of the food
ilems generally consumed by a commu-
nity is a technically specialized and labo-

rious job, but counting the incidence of
goitre is much simpler and may give an
indication of iodine deficiency in the
community, rough but sufficient to re-
commend distribution of iodised salt. A
more general health problem pervading
India and many other Third World co-
untries [s indeed malnutrition. Various
methods of estimation of the degree of
malnutrition exist, e. g, qualitative and
quantitative diet survey, biochemical assay
of cooked food minus the left-overs,
estimation of serum protein level, etc., but
it would be worthwhile to devise methods
of determining the nutritional status using
simple and quickly obtainable measure-
ments, e. g., height, weight, circumferen-
ces and skinfold thickness, as has been
attempted by Jelliffe, and in India by
Gowrinath Sastry and Srikantia¥, Vis-
weswara Rao et al.*® and others. Examples
can be multiplied of the types of relation-
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ships that should be explored but such is
not the purpose of this report, and the
above examples should suffice to illustra-
te our point.

3.2. Relatlve impacts of physical, biolo-
gleal and cultural environmental factors
on buman blology.

The relatively few studies done on this
problem suggest that while infant growth
in the Andes may be related to altitude
irrespective of nutrition, health-care and
socio-cultural factors®, altitude effects on
fertility may be overridden by cultural
norms favouring high fertility®, and those
on body size by nutrition®. In India, hardly
any studies have been done on this pro-
blem. Our studies on the Sherpas suggest
that inadequate nutrition of comparable
magnitudes due to poor dietary intakes
may have reduced the altitude-related
human biological variations between
highland and lowland Sherpas, ie., a
socloeconomic factor may have overridden
the effects of the physical environment.

Now that we have observations to su-
spect the overriding role of socio-econo-
mic over physical environmental factors,

tion due to parasitic load would help for-
mulate medical welfare programmes for
different areas with differential empha-
ges on nutritional supplementation and
anti-helminthic medication plus anti-
-contagion public health measures.

The third line of study will be to mea-
sure the relative roles of (a) organic or
inorganic causative agents (b) the host
factor, and (¢} environmental factors in
the etiology of particular health disor-
ders, and further, {o measure the relative
roles of the following socio-cultural fac-
tors (in addition to the pervading poverty)
which may be important in Indian rural
communities®: housing conditions, water
supply. lack of sanitation and improper
disposal of nightsoll, lack of personal hy-
giene, habit of eating from common ulen-
gils, use of improper, indigenous drugs and
witcheraft for treatment of diseases, ete.
Again, the present report is not aimed
at inventorising the problems thal could
be probed, and the above examples should
suffice in making our point,

8.3. Human biology-culture feedback
Data are absolutely lacking on the

it would be profitable to use suitable sta-
tistical methods to quantify the relative
effects of the various factors. For in-
stance, it is possible that the high cereal
diet of the highland Sherpas and the high
animal protein diet of the lowland Sher-
pas may affect the health parameters of
the two subgroups differentially; alterna-
tively, the high round worm infestation
in the highland and high hookworm in-
festation In the lowland Sherpas®.®
may cause differential rates of reduction
of nutrient absorption, and/or of red cell
destruction, in the two subgroups and
thereby affect some more health para-
meters, but the differential effects must
be carefully quantified. Another impor-
tant area of study may be defined: gene-
ral debility is wlidely prevalent in many
Indian populations and it is generally
ascribed to protein-calory malnutrition
which is quite pervasive®. Intestinal hel-
minthic Infestations are also widely pre-
valent®™. 8, and are known to cause ge-
neral debility. Studies on the relative ro-
les of malnutrition vis-a-vis malabsorp-

146

of human bivlogical
traits on culture, especially in India. Ho-
wever, it has been suggested from studies
on plantation workers in Indonesia and
tea pickers in Sri Lanka that »anaemic
individuals had a decreased work output
compared with that of non-anaemic colle-
agues«,* with its consequent impact on
the plantatfon’s production and earnings.
Reduced earnings could lead to reduction
of investment on the labourers’ pay ang
other benefits, further deterioration of
their health and work output, and further
reduction of earnings. Such a vicious
circle seems perfectly plausible but well-
-designed studies need to be undertaken
to test this possibility in many a tea
garden, especially, in eastern India.
Another, more speculative, example
may be cited. The indigenous tribal inha-
bitants of the Andaman Islands must have
lived in their isolated islands habitat un-
disturbed for millenia. With the influx of
outsiders having a superior technology
during the British reign the Indigenes
contracted sforeign« diseases to which
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they had not hitherto developed any im-
munity, and also shrank to relatively
Inhospitable terrirories® ®, both resulting
in a severe health breakdown and de-
cline in numbers. The latter biological

Studies according to the strategies men-
tioned above may be relevant to human
development in two ways: (a) In a limited
perspective, knowledge of region/altitude/
/i fon/ ic conditionfete. -—

phenomena of epidemics and demographic
decline must have caused an apathy in
the native mind towards the outsiders,

specific health impairment patterns would
help make specific public health pro-
grammes; and (b} in a broader perspecti-

and consequently, further self-i d
isolation into more remote and inhospi-
table areas, away from the modern so-
cial, economic, medical, etc. facilities. Such
an interplay of social, psychological and
biological phenomena would be expected
to lead to a vicious circle and result into
an eventual extinction of the populations
involved,” as may have already happened
in case of several Andaman tribes, e. g,
Charier, Jeru, Puchikwar, Kede, Akar
Bale, Okka Juwai, Aka Bea Da, Kol, and
perhaps, presently happening to others,
e, g, Jarwa, and Onge’. While the end
result of such a feedback mechanism as
postulated above may have been observed
in the Andaman indigenes, the mechanism
could still be studied in operation in order
that the knowledge gained thereof could
be utilised to save the remaining small
communities in the Andaman and Nico~
bar Islands, as also many other in the
mainland of India, from extinction.
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ISTRAZIVANJA OKOLINE U INDLJSKOJ ANTROPOLOGLII:
PERSPEKTIVE, PREMISE 1 STRATEGIJA

SA2ETAK

Indija je velika zemlja s povriinom od 3.274.000 km® i 547 milijuna stanovnika,
prema popisu stanovnika iz 1971. godine. Medu razlititim zajednicama postoji veliki
mez varijacija s obzirom na fizitke, bioloske i kulturne faktore okoline. Osnovna
pretpostavka ovog prikaza je da istraiivanje okoline u indijskoj antropologiji valja
usmjeriti prema razumijevanju odnosa izmedu biolo3kih osobina fovjeka i razlititih
karakteristika okoline u cilju ljudskog razvoja i napretka.

U okviru ove pretposlavke predlaze se da strategija istrazivanja okoline u biolos-
kuj antropologiji u Indiji obuhvati: 1) odredivanje i mjerenje relativnih utjecaja
speciliénih faktora okoline na bioloske osovine Zfovjeka, 2) usporedbu relativnih
utjecaja fizitkih, bioloSkih faktora i faktora okoline i 3) utvrdivanje djelovanja po-
vralnog sistema izmedu faktora okoline i biolodkih svojstava. U radu se navode brojne
studije koje su izvriene u Indiji.
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