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Nutritional deficiency disorders and high mortality among
children of the Great Andamanese tribe

V. G. RAO, A. P. SUGUNAN, S. C. SEHGAL

ABSTRACT
Background. The population of the Great Andamanese

tribe of the Andaman Islands has been declining at a rapid
pace. The case fatality rate during a recent outbreak of dys-
entery was 30.8%, all the deaths being among under-fives. As
malnutrition is known to potentiate susceptibility to death due
to infectious diseases, we undertook a study to determine the
prevalence ofmalnutrition among the Great Andamanese tribe
and its role in contributing to the high mortality among them due
to infectious diseases.

Methods. The study included a diet survey, nutritional
anthropometry, clinical examination, haemoglobin estimation
and stool examination for intestinal parasitic infestations.
Information was also collected about every pregnancy in all
ever-married women in the community and deaths of their
children. All 36 members of the tribe were covered.

Results. The Andamanese had a poor intake of iron, vita-
min A and riboflavin but a good intake of energy, protein and
fats. More than 85% of the children below 6 years were under-
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nourished and more than 77% of children and adolescents
below 19 years were stunted, wasted or both. Anaemia,
vitamin A deficiency and goitre were also common among
them. Almost the entire population suffered from intestinal
parasitic infestations. They also have a comparatively high
fertility rate and a high infant mortality rate.

Conclusion. The population attributable riskfor death due to
malnutrition is probably one of the foremost reasons for the
observed high infant mortality rate among the Great Anda-
manese tribe and could be one of the reasons for the continu-
ous decline in their population.
Natl Med J India 1998:11:65-8

INTRODUCTION
The Great Andamanese tribe of Andaman, once a dominant tribe
belonging to the Negrito race, is now a small cluster of 36 sub-
jects. Their population has declined for more than a century, from
3500 in 18581 to 36 in 1995. The decline was rapid till the 1950s
and was attributed to wars and epidemics. Even after the end of
hostilities and improvement in their relationship with the new
settlers, the decline in their population continued. The reasons for
this are not known. The downward trend was controlled to some
extent after their rehabilitation at Strait Island and the institution
of welfare measures in the early 1970s. However, in 1995, an
outbreak of dysentery occurred in their settlement, in which 36%
of the population was affected and 4 children of pre-school age
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died (case fatality rate: 30.8 %). This outbreak offset much of the
progress made over the past two decades in improving their
population. Malnutrition is known to have a synergistic effect
with infectious diseases, resulting in high child mortality rates.P
Therefore, we studied the prevalence of nutritional deficiency
disorders among the population.

METHODS
The study consisted of:

1. diet survey on three consecutive days by weighment method,
2. nutritional anthropometry including heightllength, weight,

mid-upper arm circumference, fat-fold thickness at triceps,
3. clinical examination for signs of nutritional deficiency dis-

orders, and
4. estimation of haemoglobin concentration and stool microscopy

for intestinal parasitic infestations.

Information about pregnancies and deliveries of all ever-
married women in the community and the deaths of their children
were obtained by interviewing them. The information was cross-
checked with the birth records kept by the social worker working
among the tribe. The study covered all 36 members of the tribe.

Diet survey
The purpose of the study was explained to the lady of each house
in detail. All raw foods used in each meal were weighed individu-
ally using a calibrated kitchen balance and recorded separately.
The kitchen balance was calibrated by comparing the readings
with those recorded by an electronic balance (SARTORIUS
Electronic Balance Model LP 2200 S) at various weights. The
weighing was done before preparation of each meal in all the
houses of the settlement. Left-over food was measured and the
quantity adjusted for the next day when it was consumed. Foods
consumed by any of the family members from outside the house
were also taken into account. The survey was repeated for three
consecutive days. Consumption units in each family were calcu-
lated taking into account the age, sex, physiological status and
occupation of each family member. Average food and nutrient
consumption per consumption unit were calculated for each
family and for the whole community. These values were com-
pared with the recommended dietary allowances."

Nutritional anthropometry
The length of children aged two years and less was measured
using an infantometer and the height of the others was measured
by an anthropometer rod, using standard techniques. The weight
was taken on a lever-type weighing machine which was calibrated
using standard weights. The mid-upper arm circumference was
measured using non-stretchable fibre glass measuring tapes and
the fat-fold thickness with calipers. The ages of all the children
were obtained from the birth records available with the social
worker. The height and weight of each child was compared with
the National Centre for Health Statistics (NCHS)6 reference data
for the child's age and sex. Mean values of anthropometric
measurements for each age were calculated separately for males
and females. Children under 6 years of age were grouped under
different nutritional grades using the Gomex classification," Child-
ren below 19 years of age were graded according to the Waterlow
classification. R The body mass index (BMI) was calculated for all
adults and they were classified into different grades of chronic
energy deficiency (CED) based on the cut-off values suggested by
the World Health Organization (WHO).9
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Clinical examination
Clinical signs of protein-energy malnutrition, vitamin A, thia-
mine, riboflavin, vitamin C and vitamin D deficiencies and
deficiencies of essential fatty acids, iron and iodine were elicited
from all persons and recorded in predesigned proformas.

Laboratory studies
The haemoglobin concentration was measured using Sahli's
method. Members ofthe population were classified into different
grades of nutritional anaemias as per the cut-off values of
haemoglobin concentration for the age, sex and physiological
status of the person.'? Stool samples were collected from all
members and examined under the microscope using direct saline
mount and iodine preparations for ova and cysts of intestinal
parasites. Negative samples were subjected to concentration
techniques and re-examined.

RESULTS
The age- and sex-distribution of the 36 members of the Great
Andamanese tribe are shown in Table I. Children aged 14 years
and below constituted 38.9% (14) of the population, persons in
the age group 15-44 years 47.2% (16) and those aged 45 years and
more 13.9% (5). These figures are not significantly different from
those of Andaman and Nicobar Islands as a whole" (39.7%,
49.0% and 11.3%, respectively, X2=0.25, df=2, p=0.8846). Chil-
dren under five years of age constituted 16.7% (6) of the popula-
tion. The overall M:Fratio of the population was 1:0.89, which is
also not significantly different from the male- female composition
of Andaman and Nicobar Islands as a whole (X2=0.07, p=0.7882).

Dietary habits
The diet of the Great Andamanese tribe consists of rice, wheat,
roti, pulse soup, venison and fish. The administration provides
free ration of rice, wheat flour, pulses, oil, condiments and spices,
tea and other essential commodities such as kerosene, soap,
clothes, etc.

Table II shows the food group consumption profile per con-
sumption unit (CU). Their intake of green leafy vegetables (GLV),
other vegetables and milk and milk products was much less than
the respective recommended dietary allowances. Consumption of
other forms of food was more than the recommended allowance.
Their average daily meat consumption was more than eight times
the recommended daily allowance and their intake of oils and fats
almost double the recommended allowance. Though the average
consumption of most of the food groups per CU in the community
was above the recommended level, the consumption pattern
differed from family to family and 33% to 67% of the families had
deficient intake of various food groups except fats, oils and meat.

TABLEI. Age and sex structure of the Andamanese tribe

Age group (years) Male Female Total

<I I 0 1
1-4 5 0 5
5-9 1 2 3
10-14 1 4 5
15-19 2 3 5
20-29 2 2 4
30-39 3 2 5
40-49 2 1 3
~50 2 3 5
Total 19 17 36
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TABLEII. Intake of different food groups by the Andamanese tribe

Foodgroup RDA(g) % families Average % deficit!
consuming intake(g) excess
less thanRDA

Cerealsand millets 460 50 477.6 +3.8
Pulses 40 33 51.3 +28.2
Greenleafyvegetables 50 100 12.8 -74.4
Othervegetables 60 83 34.7 -42.2
Rootsand tubers 50 33 64.3 +28.6
Fatsandoils 20 nil 39.4 +96.9
Fruits 30 33 39.6 +32.1
Fish 30 33 39.6 +31.8
Meatsand poultry 30 nil 243.7 +712.4
Milkand milk products ISO 100 20.8 -86.1
Sugarandjaggery 30 67 32.2 +7.3
Condimentsand spices 20.4
Nutsandoil seeds 3.9

RDA recommended dietary allowance

TABLEIII. Intake of various nutrients by the Andamanese tribe

Nutrients RDA(g) % families Average % deficit!
consuming intakel excess
lessthanRDA CU/day

Protein(g) 60 nil 124.3 +107.2
Totalfat (g) 20 nil 62.8 +214.0
Calories(kcal) 2425 17 2901.0 +19.6
Calcium(mg) 400 17 539.2 +34.8
Iron(mg) 28 100 18.0 -35.7
VitaminA (mg) 600 100 356.3 -40.6
Thiamin(mg) 1.2 17 1.5 +25.0
Riboflavin(mg) 1.4 100 0.8 -42.9
Niacin(mg) 16 17 17.9 +11.9
VitaminC (mg) 40 50 44.5 +11.3

RDA recommended dietary allowance CU consumption unit

The average intake of various nutrients per CU is given in
Table m.All the families had deficient intake of iron, vitamin A
and riboflavin, but none of the families had deficient intake of
proteins and fats.

The average consumption per CU for the whole community
was above the recommended levels for all nutrients except iron,
vitamin A and riboflavin.

Nutritional anthropometry
As per the Gomez classification, 4 out of7 (57.1 %) children aged
6 years and less, had moderate-to-severe malnutrition and another
2 (28.6%) had mild malnutrition. The height and weight of all the
children aged 19 years and below was lower than the NCHS
reference values for their respecti ve age and sex. Malnutrition was
equally prevalent in both sexes. There were 18children in this age
group and 14 (77.8%) among them were malnourished with 7
(38.9%) showing both stunting and wasting and another 6 (33.3%)
showing only wasting. The remaining one had only stunting. The
high prevalence of stunting and wasting among children indicates
that malnutrition in the community has been existing for a long
time.

The adult Andamanese of both sexes were shorter by 2-11 cm
compared to rural Indians," but men were heavier by 1-5 kg and
the women (except those in the age group of 40-49 years) lighter
by 1.5-8 kg compared to rural Indians. The mean values of mid-

upper arm circumference and fat-fold thickness at triceps were
also higher compared to their rural counterparts except among
women in the age group 30-39 years. The mean BMI of Andaman-
ese adults above the age of 19 years was 21.07 (SD 3.73), which
is within the accepted range of BMI for population groups."

Signs of nutrient deficiency
Clinical signs of anaemia were present in 14 out of 18 (77.8%)
children aged less than 19 years. Other signs of nutritional
deficiency were conjunctival xerosis in 4 children, caries tooth in
3 children, and angular stomatitis and phrynoderma in 2 children
each. A 4-year-old boy showed clinical signs of protein-energy
malnutrition and a 15-year-old girl had grade II goitre as per the
criteria specified by the United Nations Administrative Commit-
tee for Coordination=-Subcomminee on Nutrition. 14 Thirty-three
out of 35 persons (94.3%) were found to have haemoglobin
concentrations below the cut-off levels for anaemia by the WHO
criteria." Moderate and severe degrees of anaemia were more
common among women and children whereas most of the adult
men were found to be mildly anaemic. The high prevalence of
anaemia observed corroborates the deficient dietary intake of
iron.

Parasitic infestations
Twenty-nine out of 30 persons (96.7%) examined were found to
harbour one or more types of intestinal parasites, the only negati ve
sample being that of an 8-month-old baby. The commonest
parasite encountered was Trichuris trichiura (93.3%) followed
by Ascaris lumbricoides (43.3%).

Reproductive performance and child mortality
There were 9 married women in the community, 4 of whom had
completed their families, either because of attaining menopause
or because they had been widowed. To date, these 9 women toge-
ther had had 136 years of reproductively active marital life and
had given birth 39 times (287 live-births for 1000 married women-
years in the reproductive age group). This can be taken as an
approximation of the general fertility rate (GFR), assuming that
the reproductive performance remained the same over the past 30
years. This value of GFR is higher than the GFR for India which
declined from 195 in 1950-55 to 136 in 1980-85.15 Of the 39
babies born to the 9 women over the years, 11 (28.2%) died. Of
the 11dead children, 7 died during their infancy, giving an overall
infant mortality rate of 179 for the past 30 years. This is high
compared to the infant mortality rate in rural India which declined
from 136 in 1970 to 105 in 198516 and 79 in 1994,11

DISCUSSION
The population of the Great Andamanese tribe has been declining
rapidly since its first estimation in 1858. This decline has been
attributed to epidemics of infectious diseases such as measles,
malaria and syphilis. 1 When they were nearing extinction they
were rehabilitated on a separate island. Since then, the tribe has
shown signs of sustainabilityand their number has been increas-
ing, though marginally. Had epidemics of infectious diseases
been the sole reason for the decline in their population, it is unclear
why these epidemics selectively killed members ofthe tribe when
they were in constant contact with the settlers. As the settlers
never sustained such a great loss of lives in epidemics, it is
possible that the loss of lives suffered by the tribe in epidemics
was due to their higher susceptibility to death due to infectious
diseases.
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Our study shows that the tribe has a high infant and child
mortality rate compared to rural Indians. The recent outbreak of
dysentery, which affected more than one-third of the population
and killed one-third of the affected persons, particularly children,
again indicates a high mortality due to infectious diseases. This
high mortality rate, especially among infants and children, is
offsetting their comparatively higher GFR and retards the growth
of the population. Our study was an attempt to search for under-
lying causes of this. As malnutrition is a well-known contributory
factor to high mortality due to infectious diseases, we focused on
the nutritional status of the community.

In spite of a rich availability of food, the dietary pattern of the
community showed gross imbalance, with deficient intake of
green leafy vegetables, other vegetables and milk and excess
intake of meat, oils and fats. Consequently, their diet is poor in
iron, vitamin and riboflavin, though their intake of energy, protein
and fat was more than adequate. Non-availability oflocally grown
vegetables and operational difficulties in transporting these from
other islands may be one reason for the poor intake.

Malnutrition was found to be widely prevalent among children
and adolescents of the community. Though a severe degree of
malnutrition was not very common, more than 85% of the child-
ren aged below 6 years had some degree of malnutrition. More
than 77% of children and adolescents aged 19 years and below
were found to be stunted, wasted or both. Micronutrient defi-
ciency disorders such as anaemia, vitamin A deficiency and
iodine deficiency were also prevalent among them. In contrast,
adults had a betternutritional status with an average BMI of21.07.
However, anaemia was widely prevalent among them; its severity
and prevalence being more among women. The high prevalence
of micronutrient deficiency disorders corroborates well with the
imbalance in their dietary pattern.

Intestinal parasitic infestations are known to contribute to
malnutrition. These were prevalent in almost the entire popula-
tion. Intestinal parasitic infestations are also considered to be a
general indicator of the local level of development wherever
living conditions are poor. There is a high prevalence of soil-
transmitted helminthic infections. 18 However, the Great Andaman-
ese tribe has no scarcity of resources. The Andaman and Nicobar
Administration provides them with all the necessary facilities.
Therefore, a lack of awareness and poor hygienic practices may be
responsible for the high prevalence of infestations. In spite of
having sanitary latrines in their settlement, a majority of them
prefer to defaecate in the open. Though there are four sanitary
wells in their settlement built by the Andaman and Nicobar
Administration, storage and handling of drinking water in all the
families was found to be unhygienic. Thus, poor environmental
sanitation, unhygienic personal habits and a high prevalence of
micronutrient deficiency disorders in the community appear to
predispose it to the risk of infections and infestations. Children in
such a community become victims of the.vicious cycle of malnu-
trition and infection, leading to a high mortality.

The risk of mortality due to mild and moderate malnutrition
increases at 2.5% and 4.6% compounded rate, respectively, for
every percentage point decline in weight-for-age below reference
point. Also, the population attributable risk for death due to the
potentiating effect of malnutrition on infectious diseases varies
with the percentage of children, with weight-for-age less than
80% of the reference point, following a quadratic relation' and
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21% of all deaths occurring among under-fives is attributable to
malnutrition. 19 Considering these and the fact that the prevalence
of malnutrition among Andamanese children is very high (85%),
the population attributable risk of deaths due to the potentiating
effect of malnutrition on infectious diseases among the Great
Andamanese must be substantial and this is probably one of the
important causes of their high infant and child mortality rates.
This must have been so for a long period and could be one of the
major reasons for the continuous decline in their population and
the less than expected impact of welfare measures instituted to
save them from extinction.

Programmes for saving such a marginalized community should
be based on comprehensive packages with components of nutri-
tion, environmental and personal hygiene, health and nutrition
education and provision of safe and adequate drinking water.
Nutritional programmes should be designed so that the require-
ment of protein, energy and micronutrients are met. Increasing
community awareness on various aspects, including the mainte-
nance of good hygiene, should be part of such programmes and
periodic mass deworming would help to decrease the load of
parasitic infestations. Such comprehensive programmes would be
the only way to break the vicious cycle of malnutrition and
infection.

REFERENCES
Chakraborty DK.The Great Andamanese: Strugglingfor survival. The ASI Andaman
and Nicobar Tribe Series. Calcutta:Seagull Books, 1990.

2 PelletierDL, Frongillo EAJr, Schroeder DG, HabichtJP. The effects of malnutrition
on child mortality in developing countries. Bull World Health Organ 1995;73:
443-8.

3 Scrimshaw NS, TaylorCE, Gorden JE.lnteraction of nutrition and infection. WHO
Monograph Ser 57. Geneva:World Health Organization, 1968.

4 Gopalan C, Rama Sastri BV, Balasubramanian SC. Nutritive value of Indian foods
(Revised and updated by Narasinga Rao BS. Deosthale fG. Pant KC.) Hyderabad:
National Institute of Nutrition (Indian Council of Medical Research), 1996.

5 Indian Council of Medical Research. Nutrient requirements and recommended
dietary allowances for Indians: A report of the Expert Group of the Indian Council
of Medical Research. New Delhi:Indian Council of Medical Research. 1995.

6 World Health Organization.Measuring change in nutritional status. Geneva:World
Health Organization. 1983.

7 Gomez F. Galvan RR. Frenk S, Munoz JC. Chavez R. Vasquez J. Mortality.in
second and third degree malnutrition. I Trap Pediat 1956;2:77-83.

8 Waterlow JC. Classification and definition of protein calorie malnutrition. BM}
1972;3:566-9.

9 World Health Organization. Physical status: The use and interpretation of anthropo-
metry: Report of a WHO Expert Committee. WHO Tech Rep Ser 1995;854:1-439.

10 World Health Organization. Nutritional anaemias: Report of a WHO Group of
Experts. WHO Tech Rep Ser 1972;503:1-29.

II Statistical Bureau. Aodaman and Nicobar Administration. Basic Statistics. Port
Blair:Andaman and Nicobar Administration. 1994.

12 National Institute of Nutrition. National Nutrition Monitoring Bureau Report,
1991-92. Hyderabad:National Institute of Nutrition. 1993.

\3 World Health Organization. Diet. nutrition and the prevention of chronic diseases:
Report ofa WHO study group. WHO Tech Rep Ser 1990;797:1-240.

14 Hetzel BS. The prevention and control of iodine deficiency disorders: ACc/SCN
State-of-the-an series. Nutrition policy discussion paper No.3. Rome:United
Nations Administrative Committee on Coordination-Subcommittee on Nutrition,
1988.

15 Department ofIntemational Economic and Social Affairs.Demographic indicators
of countries as assessed in 1980. New York:United Nations, 1982.

16 Central Bureau of Health Intelligence. Health Information of India. New
Delhi:Govemment of India, 1986.

17 Registrar General. India. Sample Registration Bulletin 30 (I). New Delhi:Registrar
General. India. 1996.

18 World Health Organization. Intestinal protozoan and helminthic infections: Report
ofa WHO Scientific Group. WHO Tech Rep Ser 1981;666:1-44.

19 Schroeder DG. Brown KH. Nutritional status as a predictor of child survival:
Summarizing the association and quantifying global impact. Bull World Health
Organ 1994;72:569-9.


