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PART I

CHAPTER 1

INTRODUCTION.

The material which forms the basis of the

present st\idy was collected by the writer during the

five years that he served as a medical missionary

under the auspices of the Baptist Missionary Society

in the Moorshead Memorial Hospital at G. Udayagiri in

the Khond Hills, Orissa, India, from January 1950

until October 1954. The writer learned the two

languages spoken in the area, Kui and Oriya, and those

parts of the work which necessitated conversation were

carried on personally in the vernacular.

Much has been written about the religious

practices and customs of the people of this area, but

so far nothing has been put on record of their medical

history. The writer had not been living there long

before he realised that the pattern of disease was

quite different from that familiar to him in Britain.

Besides diseases new to him, there were those which

seemed to have different characteristics and others

still which were conspicuous by their absence. Also,

as time went on, he became increasingly aware of the

important role which nutritional factors played in

health and disease.

In recent years there has been a growing

interest in the subject of Global Epidemiology - the



study of the incidence of disease throughout the

world. Various attempts have been made to bring

together all the available information on the

incidence of different diseases in different parts

of the world, but it is evident to anyone with

special knowledge about any one particular area that

the task has barely begun.

Such a global study of medicine shows that,

broadly speaking, the countries and peoples of the

world may be divided into two on the basis of the

incidence of disease. A number of terms are

commonly used to indicate this difference, for

instance, "Temperate" and "Tropical", "Advanced" and

"Backward", Civilised" and "Primitive". For various

reasons, these are unsuitable when applied in a

medical sense, and throughout this study the writer

will use the terms "Sophisticated" and Unsophisticated",

as suggested by PLATT (1954).

As far as unsophisticated communities are

concerned, that is most of Asia, Africa, South America,

the Near and Middle East and the islands of Australasia,

information is largely confined to the infections and

infestations prevalent in these parts. It has been

assumed that the occurrence and especially the wide¬

spread occurrence of a disease is important but that

the non-occurrence or rarity of a disease is not

worthy of note. The writer feels, however, that it



is just as important in the study of medicine to know

vihj a certain disease does not occur in a given area

as to know why another one does. Unfortunately,

those responsible for compiling local statistics have

usually been interested only in the widespread

diseases, and it is only when one takes a world-wide

view that the importance of negative information is

realised.

Thus, as far as India is concerned,

Malaria, Cholera, the Dysenteries, Enteric fever,

Plague, Hookworm infestation, Pneumonia, Tuberculosis

Leprosy and the Venereal Diseases are dealt with at

length in medical publications, but diseases such as

Cancer, Hypertension, Heart disease, Rheumatism,

Peptic ulcer and Endocrine disorders, major diseases

of sophisticated communities, are frequently not even

mentioned. The HEALTH SURVEY AND DEVELOPMENT

COMMITTEE (1940) specifically limited its investi¬

gation to twelve such diseases.

There is a great deal of very diffuse

information, largely consisting; of the impressions

and experience of one individual working in one place

concerning the diseases which are "native" and those

which are "foreign" to that place. The best contri¬

butions of this nature known to the writer are the

study of Malayan aborigines by POLUNIN (1953), that

of MftLLER (1954) amongst the Miskitos of Nicaragua

and of the Gourara in Algeria by REBOUL (1953;.
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The major text on the subject entitled

"Global Epidemiology" by SIMMONS, WHAYNE, ANDERSON

and HORACK (1944) is unfinished but in the work so

far the editors have made no attempt to include

information on any except the prevalent diseases.

It is a significant fact that in 1954 three

Conferences were held in which the global aspect of

the specialities they were discussing was stressed.

J.F. BROCK (1954) presented a paper entitled "Survey

of the World Situation on Kwashiorkor" to the

Conference on Nutritional Factors In Liver Diseases

in May. The joint Conference of the ?rd Internation¬

al Congress of Clinical Pathology, the 5th Inter¬

national Congress of Geographical Pathology, and the

International Meeting of the Association of Medical

Museums discussed the Geographical Incidence and

Distribution of Cancer in September. In the same

month the Global Incidence of Coronary Disease was

considered by the 2nd World Congress of Cardiology

and the need for a world census on heart disease

stressed.

A very valuable contribution to the subject

has been made by Prof. Sir L.S.P. DAVIDSON (1954).

In this paper he outlines a classification of

diseases under the headings "African" and "Hon-

African", based on the information he gained as the

result of an extensive tour of the African continent.
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The object of the writer in this study is

to make available all the information he has on the

state of health of, and the incidence of disease among,

the people of the Khond Hills, and to compare the

position with that of other unsophisticated peoples

and particularly with Prof, Davidson's conclusions.

In thi3 way it is hoped to make a very small but

uniqtie contribution to Global Epidemiology, It is

the belief of the writer that both generalisations

and particularisatlons on the subject are necessary

and that by the co-operation of those with local and

those \vith general knowledge a true composite picture

can be gradually built up.
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CHAPTER 2

TOPOGRAPHY.

The province of Orissa is situated centrally

in the sub-continent of India, having a long coast line

on the Bay of Bengal to the "East, with the provinces of

Bengal to the North and Andhra to the South. Madhya

Pradesh (Central Provinces) lies inland to the Vest and

Bihar, with which Orissa was united until 1948, lies

North and Vest. (See Maps I.& II).

The area of the province is 60,135.9 sq. xailes,

or about half the size of the British Isles including

Eire. The capital, and only city, is Cuttack, with a

population of 102,505, but the New Capital is being

built at the ancient Hindu religious centre of

Bhubaneswar. The total population of the province is

14,645,946 according to the 1951 Census, with slightly

more females than males. The majority, 9,771,252,

are Backward Classes, and more than 95$ of the

population is rural, living in more than 50,000

villages. The percentage of literacy is only 15.8$

(1^.51 males and 2.29 females).

Geographically, the province may be divided

into two parts, the broad coastal area where most of

the towns are situated, and the inland hill area

forming part of the Eastern Ghats. Much of this hill

area is contained within the boundaries of the Phulbani
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District which is divided into three Sub-divisions:

namely, Baudh, Khondmals, and Balliguda. In the

B&lliguda Sub-division and centrally situated in the
hills is the small town of G. (Gumsur) Uduyagiri,

where the headquarters of the Baptist Mission and the

Moorshead Memorial Hospital are to be found.

The Phulbani District is 4,282 sq. miles in

area, approximately equal to the size of the Home

Counties, and the total population is 456,895. The

approach to this mountainous countiy is by ghat roads
from the plains, leading to a plateau about 2,000 feet

above sea level with the hills rising on all sides to

nearly 4,000 feet. These hills, covered with scrub

jungle, are infested by tigers, leopards and sloth

bears,

Shifting cultivation of beans and pulses i3

carried on by the Khonds on the steep slopes of the

hills. They fell the trees aril undergrowth, firing

them when dry, and sow their 3eed in the ashes when

the first rains have fallen. In this 'neda' clearing

there Is no digging or ploughing of the earth. Holes

are dibbled with a primitive dibbling stick. After

two or three years, the 'neda1 is abandoned and a new

clearing is made. The staple crop is rice and is

cultivated mostly in wet fields a3 in other parts of

the country, but some is grown In dry fields. In the
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garden enclosure, near the house, oil-seeds, beans,

spinach, pumpkins, castor trees, sago palms, plantains,

papaya, maize, brinjals and in recent years, tomatoes,

potatoes and onions are frequently grown.

The climate in the hills of Orisse is

pleasant for much of the year. The cool season lasts

from November to February, when the temperature rises

and the days and nights become hotter until mid-June

when the Monsoon rains result in a slight fall in

temperature and a rise in humidity until October,

Several small river3 run through the area

and down on to the plains, where they flow into the

Mahanadi, the chief river of tho province, which has

a delta on the Bay of Bengal at Guttack,

A single main road, with permanent surface

for most of the way, runs right through the area.

This road is motorable all the year round and carries

a daily bus service, which links up with the larger

towns on the plains, and an increasing number of

commercial vehicles. Many of the minor road3 are

motorable only during the dry season, and some are not

passable at all, usually because the bridges are in a

state of disrepair. Many villages can be rerched

only on foot. Each large village has a post office,

but only the four small towns are linked by telegraph.

There is no public electricity supply.
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CHAPTER 3

THE PEOPLE AND THEIR CUSTOMS.

The hills have been inhabited, since tine

immemorial, by Kui--speaking people called. Klionds by

others but calling themselves "Kulnga", or "Kui people".

Kui is a minor member of the large group of South

Indian languages collectively called Dravidian.

There seems little doubt that the Dravidians were in

India before the arrival of the Aryans, but it is not

possible now to say whether they were Identical with

the aborigines whom the Aryans found in possession of

the northern provinces, or whet ier they had

previously left, or been expelled from, North India

and migrated, southwards.

The grammar and. vocabulary of the Kui

language have many affinities with Tamil, accepted by

linguists as the 'mother' language of the Dravidian

group. The nearest Tamil-speaking people today live

many hundreds of miles to the south of the Khond Hills,

and there is no intercourse between the two peoples,

although it would appear that there was, long ago.

Telegu, another major member of the group, is spoken

by people living on the neighbouring plains, and

although Telegu influence can be detected in the

sp ech of the Khonds who live near the Telegu plains,

yet the main influence linguistically as well as in
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every other way is from the Oriya side. The

inhabitants of the province of Orissa are called

Oriyas and Oriya is also the name of their language,

whic is a member of the Indo-Aryan group, closely

related to Bengali and with its origins in Sanskrit.

The Kui-speaking people belong to t^o racial

groups, the Khonds and the Kul Panos, The Khonds

would appear to be the original inhabitants of the

hills, but the Kui Panos have adopted their language

and customs to such an extent that, apart from certain

broad racial characteristics, it is often difficult to

tell to which race any given Individual belongs, at a

glance. They have obviously been living together for

a very long time. The Khonds tend to be dour, diffi¬

cult to get to know, but good, trustworthy friends

once their confidence has been won. The Panos, on

the other hand, have fewer inhibitions, are less

gullible and more cunning. The Khonds regard them¬

selves as the aristocrats of the hills and despise the

Panos, whilst the latter exploit the Khonds whenever

possible. The big landowners are Khonds and the Pano,

often with no land of his own, gets a living by acting

as middleman with the plains people for the Khond'3

produce, the latter being too conservative to enter

into trade, being willing rather to lose some of his

profit.
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In addition tc the Kul-speaking Panos,

there are Panos whose mother tongue is Orlya hut

who speak Kui as a second language. These,

presumably, came at a later period into the hills

than their Kui-speaking relatives, and in every way

they are more akin to the Oriyas than to the Khonds*

The Government of India classes the Khonds as

Scheduled Tribes people find the Panos as Scheduled

Caste, both being in the Backward Classes.

The last group of the inhabitants is

formed fcy the Oriyas, most of whom have come up

into the hills during the last one hundred years

or so. Most of the government officials, shop

keepers, and other business people of the area

are Oriyas. Amongst them are to be found

representatives of many of the higher castes.

The lower castes are also represented by the

category of "Other Backward Classes" which includes

wine distillers, cotvherds, blacksmiths, potters and

others.

The following figures show the number of

people in eaca of the main groups in the Phulbani

District, Only a few thousand of the Oriyas shown

live in the hill part of the District.
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Scheduled Castes 86,(580

Scheduled Tribes 195,179

Other Backward Classes • • • 114,138

Oriyas 61,198

TOTAL 456,895

RELIGIOUS PRACTICES.

Apart from a few Muslims and Christians,

the Oriyas in the hills are Hindus, their religion

not differing from Hinduism elsewhere in India.

The Kui-speaking people, however, are Animlsts and

their sacrifices have gained for them peculiar-

notoriety. When the Rajp of Gumsur revolted in

1:35, it was decided to incorporate his territory

within the dominions of the East India Company.

In this way the officers of the expeditionary force

sent to quell the Khcnds became acquainted with the

fact that some of the tribes were practising female

infanticide, whilst others were carrying on the equally

dreadful 'Meriah' or Human Sacrifice. The victims for

the latter were obtained from the plains, young girls

and boys who were either captured or purchased. The

victim was bound to a stake and literally cut bo pieces

by the frenzied votaries of the Earth Goddess. They

then raced back to their villages with the flesh they

had obtained in this gruesome way, and after the
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village priest had divided it into as many pieces as

there were heads of families, it was buried in the

favourite field in the firm belief that this would

ensure a good harvest.

This terrible practice was stamped out with

some difficulty and the sacrifice of the buffalo is

now permitted in its place. Under the increasing

influence of civilisation, the superstitious beliefs

of the past are losing their hold on the minds of the

people and the ancient sacrifices are falling into

disuse. Todsy there is a Christian community of

Khonds and Panos, about equally divided between

Protestants and Roman Catholics, numbering in all

11,039.

VILLAGE LIFE.

The population is entirely rural and the

way of life differs hardly at all from place to place.

The villages are built of streets, varying in number

from a single street in a small village to a dozen or

more in the larger villages. The houses are built

In two rows, facing each other across the street, and

are not detached. They were built In this way in the

old days for protection from enemies and wild animals.

The walls of the Kul houses are made of wide

horizontal planks and the roof is of thatch. The
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Oriya houses are made from vertical planks plastered

over with mud and they have a double roof; of mud,

an air space, rnd then thatch. Nowadays, the Kui

people tend to copy the Oriya style in house con¬

struction, as they do in many other ways. Kui

houses are usually smaller than the Oriya, and often

consist of only one room, with a fireplace, floor

space for eating and sleeping and the grain bin at

one end, and accommodation for cows, hens, goats,

etc. at the other behind an enclosure. More

commonly, there is a special animal shed built in

lean-to fashion at the side of the house. Most Kui

houses have no windows and none have chimneys.

Ty/pically, the village is built on the

sloping ground leading up to the foot of a hill.

The bamboo workers live at the top end of the street,

the Khond farmers in the centre, and the Pane farm-

labourers, weavers, end traders at the lower end,

Stream and spring water is not far from any village.

Some have wells, usually open, and the larger ones,

where Oriya influence is greatest, may have a bathinr

tank. Small fisx may be caught in the streams and.

rice fields. Hunting is no longer a serious

occupation, apart from the occasional ''shikari" after-

tiger, wild boar, deer, etc., and amongst the wild
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Kuttla Khonds, Weekly markets held in Udayagiri

and other centres are an Important means for the

excnange of produce.
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MEDICAL FACILITIES.

18.

The province of Orissa is one of the least

developed in the w-ide of India and as the following

statistics, abstracted from the REPORT OP THE uEALTH

SURVEY AND DEVELOPMENT COMMITTEE (1946), shorn', this

is true of its medical facilities as well as in other

ways.

p,35. Number of doctors registered in Crissa ... 664

or 1/1^,145 of the population. (Figure for

India as a whole 1/6,300.)

p.37. "The number of medical Institutions at present

available is, in every province, far too small

to provide a reasonable standard of medical

service to the people, particularly in the

rural areas."

Average rural population In Orisaa served by

one medical Institution is 52,548 (only U.P.,

C.P. and Bihar have more people per

Institution.)

p.78. Ratio of teds to population In Oriasa is

1/6298. This is t .e largest number of people

per bed in any province.

The following figures of beds/1000 population

are given - U.S.A. 10.48, U.K. 7.14, Br.India

0.24.
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Comparable figures for the Khond Hills area itself

are not available, but it may safely be assumed that,

in this backward part of Orissa, the position is even

worse than indicated by the figures for the province

as a whole,

There are no private practitioners in the

area, and the medical facilities provided by

(a) Government institutions and (b) the Mission

hospital will be dealt with in this chapter. Native

medicine skill plays an important part in the life of

the people and the whole of the nent chapter will be

dovat ed to this subj ec t.

(a) GOVERNMENT INSTITUTIONS.

In the hill area of the District there are

two hospitals, 12 Allopathic dispensaries and 1

Ayurvedic dispensary. The hospital in Phulbeni has

accommodation for about 30 patients and as this is the

District Headquarters, the Civil Surgeon for the

District is stationed there, and there are two other

doctors. The Phulbani District has been created out

of part of the neighbouring district of Ganjam and the

former Native State of Baudh, and the medical depart¬

ment was set up in Phulbani in 1952. A3 yet, no

attempt ha3 been made to up-grade the hospital there

and to bring it into line with District Headquarters'
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hospitals elsewhere. The dispensaries are usually

staffed by a doctor of licentiate standard and a

compounder. Several have one or two beds, but there

are no nurses. Some have a dai or midwife in the

nearby villages. On the whole, the staff has not-

gained the confidence of the local people and these

institutions are not well attended,

(b) MISSION HOSPITAL.

The Moorshead Memorial Hospital was opened

in January 19^9. It has, officially, 60 beds,

although the bed - occupancy figure for 1954 was 76,

Approximately 100 new out-patients are seen every day.

Every type of case is dealt with. It has a well-

e nipped dispensary and laboratory. .It is the only

place In the District whhre good stocks of modern

drugs are available and where suc< tests as the Katon

test and Test meal are done. There is running water

and electricity but no X-ray, The operating theatre

is one of the best equipped in the province and

patients come, particularly for surgical treatment,

from all parts.

The hospital receives a small Government

grant and is inspected by the Civil Surgeon annually.

The staff consists of the Medical Superintendent and

an assistant doctor paid by the Mission f=nd one doctor
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seconded by the Government; two Sisters, one Midwife,

five Staff Nurses, one Compounder, one Laboratory

Technician, seven Male and seven Female Nurses in

training, end lower grade staff. The Nurses Training

School is recognised by the Orissa Nursing Council.
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CHAPTER 5

NATIVE MEDICINE

WEATHERHEAD (1951) has shown how Medicine

and Religion have grown up together and how, in

earliest tines and still today in unsophisticated

communities, the offices of pritsst and doctor are

combined in the one individual.

The Khond Practitioner-Priest Is known as

the "kuta gatanju", or "the one who knows divination".

He it is to whom the people come at any time of

trouble, whether It be sickness In the home, failure

of crops or loss of property. They believe that all

kinds of evil are sent by spirits and that by the

sacrifice of life the spirits may be appeased. The

ordinary people are incapable of knowing what it is

that has caused the displeasure of the 'spirits and

consequently resort to the "kuta gstanju".

The usual method of divination is as follows.

A thong is fastened to either end of a knife and the

priest places a finger tinder the middle of the thong.

On the upturned surface of the knife, thus suspended,

he scatters a few grains of rice. A priest normally

wears his hair long, tied in a bun at the back, but

he lets it hang down over his face before beginning

his incantations. He calls upon the spirits, one by

one, and when the name of the angered spirit is
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mentioned the knife swings violently and the grains

of rice 'dance'. Having got in touch with the right

spirit, he then runs through a list of different

animals which might be sacrificed, ana when the

a:propriate one is named the knife again responds.

If the first sacrifice is unavailing, a different

animal may be sacrificed after a further consultation.

If satisfaction is not obtained from one priest

another may be approached» This process may go on

indefinitely.

Sometimes the priest, during his

incantations, will accuse another villager of being

possessed of the "evil eye and of being the cause of

the trouble. Anyone who has a fearsome appearance,

who behaves strangely, or about whom a person dreams

frequently, may have the misfortune to be accused of

sorcery. The end result may be that they are driven

out of the village, if it is a woman her husband may

be forced to send her away, and frequently the person

is attacked by the infuriated relatives of the

'patient' and not rarely loses his life.

Usually, the first step taken is to try to

drive the evil spirit back to the sorcerer. Early

In the morning, the priest gathers together seven red

flowers, seven stones of the 'gonju' fruit (a fruit

resembling the cashew), some turmeric powder, some
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non-parboiled rice, some soot, a short bamboo stick

and a baby pig. He swings the piglet round in a

circle over his ♦patient's' head, calling upon the

evil spirit to take the pig and to eat it and to go

back to his master. Then, gathering up all the

sacrificial objects, he places them by the side of a

jungle path, far from the village, and releases the

pig in the direction of the sorcerer's house.

Smallpox has come to occupy a unique olr-ce

in the thinking of the Khond people. It is the only

disease for which they believe there is no remedy

apart from sacrifice. They believe that a female

spirit called Thakurani, also Dumaleri, is responsible.

Hindu influence is evident in the first name. They

liken the Smallpox vesicles and pustules to seeds,

and believe that the goddess has sown them. The

priest gathers together the whole stricken village

and a goat is sacrificed and eaten on one of the

paths outside the village. A fence-work is built

across the pat: to prevent the spirits returning, and

the priest e.xhorts them to pass on to the next village.

Sometimes, branches of the 'mururi1 bush with their

berries are included in the fence-work. The juice

of these berries is very irritant and their signifi¬

cance is that of the curse - "may their eyes be

destroyed" - a frequent sequel to Smallpox.
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Cholera, the only other disease which

occasionally occurs in epidemic proportions, is

believed to be brought by pigs. Consequently, they

roast all the pigs and eat them and drink toady.

The bones and the droppings of the pigs are collected

and burnt at the upper and lower ends of each of the

streets.

For most common diseases and complaints

there is some Told wives' tale" which is usually

resorted to In the first place, and only if this

fails do the people consult the kuta gatar.iu , or,

as is becoming more common, come direct to hospital.

It has been known for the former to 'refer' their

patients go hospital, if they thought that the

trouble was 11. ely to be beyond their magic art.

Some of the remedies in common use are listed, below,

1. Rash of any exanthematous fever - the skin is

first rubbed with turmeric powder in castor oil.

Then an infusion made from the leaves of the Him

tree is drink.

2. Convulsions - a drink of powdered ginger

dissolved in cold water. Alternatives recommended

are te eat the flesh of the crow pheasant or the gall

bladder of a bear!



3, Malaria - most babies hrve a seed of the 'gonju'

tree threaded on hair tied on one arm as a preventative.

"hen questioned, the mothers say that it "stops the

s le n coming". If the child is having repeated

attacks, the left flank may be branded on the night of

the new moon,

4. Pain - any painful area may be branded in this

wny. Counter-irritants are also used, the commonest

being the juice from the 'gonju' nut, which is very

caustic, leaving a second degree burn and even

causing blindness in young children who play with the

fruit: and the juice from the roots of a hash called

aitapara" in Kui.

5, Headache - the priests teach that intractable

headache is due to large black dung beetles flying

around inside the skull. After suitable incantations,

they place their lips to the painful area and proceed

to su< k out the beetles whiei they show to the

astonished patient, not mentioning the fact that they

had had them secreted inside their cheeks!

6. Boring limb pains - the Khonds believe that a

sorcerer has 'sown small pieces of dust (sidari)

inside the painful limb". They call for the priest

and he rubs castor oil on the painful part and then
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sprinkles on water. He then blows over the skin

with his mouth, and appears to cast the offending

particles one by one into the fire.

7. Backache - a common preventive measure is to

wear a ring on the finger, made from one of the scales

of the Indian scaly ant-eater, the pangolin. The

writer lias also seen a v/oinan with a scale tied round

her waist for the same purpose.

8. Pain in the chest believed to be due to heart

disease - a cnrysalis of the silkworm is cooked in

the rice at a meal time and then ground up with

chillies, dissolved in water, and drunk.

9. Rheumatism - two exotic remedies are known - the

bone marrow of the elk or the fat from a tiger should

be rubbed into the painful joints.

10. Cough - first the bark of the Sal tree is chewed.

Then some seeds from the two forest trees called

"jurga" and ''trasu" in Kul, are roasted and eaten with

honey.

11. Head cold - allow a rag to smoulder and inhale

the fumes.
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12, Sore throat - the strange custom is first to spit

in the manger of a dog or a pig, and then to tie hot

rags round the neck.

1^. Conjunctivitis - the sap from a yellow flower,

called "sundi sapu" and the juice from tamarind leaves

are applied. Alternatives which are said to be

efficacious are human urine and milk.

14. Earache - all over India It is fashionable to

have the wax cleaned from the ears by men who gain

their living in this way. They use sharp-pointed

metal instruments, made specially for the purpose,

and it is not surprising that ear infections are so

common. The Khond people believe in powdered

pumpkin stalk dissolved In chicken broth as a remedy.

15. Carbuncles and boils - the sore is first cleaned

with pig oil and then a red-hot needle is thrust into

the lesion. For smaller sores, the juice of the

"kranje" and "nara" trees Is used.

16. 'Whitlow - this is known as "kodi mungeli" or

"cow's nose" in Kui, and it is recommended to put the

finger in a cow's mouth to relieve pain!

17. Cracked toe nails - these are called odri

unguli" or "rat's nails" In Kui, the belief being
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that they result from the gnawing of rats during

sleep. The practice is to smear wax from the ears

on them!

18. Ringworm - three things may he applied, the

milk-like juice of the papaya, the sap which comes

frora a burning log, or the spittle which collects in

the mouth overnight.

19. Anasarca - the suggested remedy is to eat flying-

fox meat. Ascites may be attributed to the secreting

of a "teki", a large earthenware pot, inside the

patient's abdomen by the magical powers of a sorcerer.

20. Constipation - the purgative properties of castor

oil are known, and infusions of Nim leaves and

tamarind are also used.

21. Piles - two potions are recommended. The first

is made from barks of the mango and the "kuiabe" trees

with a kind of wax obtained from the mahua tree.

The colour of the medicine should be red. Arrowroot

is also used.

22. Snake bite - small polished black stones are

greatly prized for their supposed ability to remove

the venom when applied to the wound. The belief

concerning the origin of these stones is that they
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are disgorged by snakes when angiy . The Khonds also

use the roots of a creeper caller "lohsrivari" as an

emetic in snake bite.

CHARMS.

In a country where the forces of law and

order are weak and where many people do not get enough

to eat, the spoiling of crop© is a very common

occurrence. When the crop is beginning to ripen,

a constant watch is kept at night from little huts

specially built on stilts. Another, less sure, safe¬

guard is the hanging of certain objects on fruit trees

or in the middle of fields with the belief that any

thief will be cursed with a disease. Sorae examples

are given below.

Dysentery - caused by "sadari" leaves, "dola" creeper,

and piasal bark.

Boils - caused by "sore" grass.

Convulsions - a model windmill made from the leaves of

the small date bush.

Teeth to fall out - a bovine mpndible.

Leprosy - branch of a. bush with nodules on its branches

called "tursika"; also by the burial of a leper's

bones,

Snake bite - a piece of snake maize.

If anyone falls ill and has stolen, then he may
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attribute his Illness to this and seek the priest to

annul the effects of the curse.

TRIAL BY ORDRAL AND VOWS.

Trial by ordeal is a practice which used to

be much more common amongst the Khonds than it now is.

In this way, justice is only obtained if the opposing

parties are both convinced of the inevitability of the

dire consequences falling upon them if they fail in

the ordeal. When trial by ordeal is suggested to

warring parties, the one in the wrong under these

circumstances refuses, and demonstrates his guilt.

Hourever, with the breaking down of superstition, the

efficacy of this method is on the wane. Many of the

consequences which follow failure in the trial are

diseases such as those instanced under the previous

section.

A similar custom, still in use, is the vow,

where one person may vow to do a certain thing or

else to expect to siiffor some dire consequence. One

rat .er interesting form of this is the vow before

marriage which a young couple makes. They touch one

another with a branch of the "tursika bush saying "If

you leave me may you become leprous". Leprosy also

features in the trial by ordeal, when, one party may

challenge the other to carry a loper on his back.



32.

PREGNANCY AND CHILDBIRTH RITES.

The "practitioner-priest", who is really

much more of a practitioner than a priest, plays his

major role in Preventive Medicine, as it were, during

pregnancy.

As soon as the woman knows she is pregnant,

the ' kuta gatpnju" is called in and is given a hen.

He places one of the feet of the hen on the front

doorstep of the house, and exits one of its toe-nails

off, thus marking this particular hen out from all the

others. Prom that day on the hen is set apart for

the 'woman, and she and the child will remain well so

long as the hen lives.

When her time for delivery draws near, the

priest, the husband and the woman go down to the

nearest stream, taking the hen with them. They wash,

and then, standing in mid-stream, the priest

sacrifices the hen in the name of the god of the

river. He then strings the seeds of a gourd onto a

thread and ties it round the woman's neck.

The woman does no work for a month after the

birth of the child and during this time is not allowed

to enter the street. A woman dying in childbirth is

believed to turn into a "silungeri" or evil spirit.



POOD AND OTHER PROHIBITIONS IN PREGNANCY AND

LACTATION.

In this section only a list of such

prohibitions is given, and the subject of Maternal

and Infant Nutrition and the bearing of these

prohibitions upon this are dealt with In Chaxjter n

on "Pood and Feeding Habits".

The food or action prohibited is given

first, followed by the consequence of breaking the

taboo.

1. Cold rice - backache and vaginal discharge.

2. Sweet potatoes and onions - baby born with "red

swellings which move from place to place" -

? urticaria.

3. The long pepper (lonka moricho) - difficult

labour.

4. Chillies and other hot foods - baby has a

pinched 3kln and little blood.

5. Bitter things - sickly baby.

6. Salt fish, wild boar meat, mutton - "red

swellings".

7. Pumpkin leaf spinach - baby gets Malaria.

8. Black gram - child has syphilis or worms.

9. Meat from an animal sacrificed to a demon -

demon may get the child.
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10, Molasses - worms and swollen liver for the child

and dizziness and yellow eyes for the mother.

11, Dried dates - miscarriage.

No special foods are recommended for women in

pregnancy and lactation.

12, Sleeping on the back with hands under the head -

baby is born chest first and the mother chokes.

The mother's mouth is likely to be open and a

"devata" (demon) might get in,

1^. Sleeping face downwards - might kill the baby.

14. Walking ten miles or more - backache and vaginal

discharge, the baby may be a breech,

15. To go near or make offerings at Sibho's temple -

there is a "lingo" (phallus) there, and this

might damage the "lingo" (embryo). The foetus

is called lingo" until seven months and "sisu"

or child thereafter. This hapnened in Bisipara

village in 1954.

16. Too much hard work - backache.

17. To leave her village during the first two or three

months - a demon will smell her, women have a

special odour at this time, and will eat her.

18. To cross a river - rivers are female and likely

to harm her.
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INDUCED LACTATION.

It has long been known that some primitive

peoples, notably in Africa and India, have the

ability to bring about lactation in women at will.

The subject was discussed at the 9th Conference on

Liver Inj^lry in New York in 1950. DAVIES (1951) made

the following statement, "... lactation in African

women is an amazing process, for apparently you can

make any African woman lactate, aunt, grandmother,

sister or any woman, and they can be made to lactate

in a few days. Reliance is placed on warmth, massage,

the sucking of the child and various herbs".

Other accounts of this phenomenon are given

by WILLIAMS (1938), CULWICK h CULWICK (1933), and

GREENWAY (1937).

In the Khond Hills the ingestion of a little

tiger's milk and also the juice from the roots of a

tree called "kiro kanchano" in Oriye, are recommended.

P.G. BAILEY (Person; 1 Communication), give3 the

following account of experience with the roots of

"kiro kanchano" in Bisipara village. It failed with

his bearer's wife end it failed for the barber's wife;

but it succeeded in the barber's mother and she fed

her grandson, supplementing with a powdered milk.

In Boida village nearby, a woman died in childbirth

and the husband's mother, who had not had a child

since he vas born, reared the infant. They swear
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that she alone did It and they bought nothing from

the shop, nor did they get cow's milk.

Thorough investigation of this interesting

subject may help the solution of the problem of

infant feeding where maternal mortality is high.
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CHAPTER 6

VITAL STATISTICS.

In a backward ares^ such as the Khond Hills,

facilities do not exist for the production of detailed

vital statistics. There is no registration of births,

still-births, deaths, and the causes of death.

However, a rough idea of the situation may be gained

by putting together information culled from the report

of the HEALTH SURVEY AND DEVELOPMENT COMMITTEE (1946)

for the whole of India, assuming that the position in

the Khond Hills probably differs little in most

respects from that of India as a whole, and certain

statistics gained locally by the writer.

The Importance of thi3 subject in indicating

the health of the people is borne out by the statement

of NICHOLLS (1951) p.360, "The general state of health

of the population of any country is reflected in the

vital statistics; and the death rates, the causes of

death, the Infant mortality, and the prevalence of

still-births are criteria of health and prosperity or

the lack of them".

DEATH RATES AND INFANT MORTALITY.

A comparison is drawn in the report of the

Health Survey and Development Committee between British

India and England and Wales.
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Table 1,

p.8.

British
India

England
& Wales

Death rate
(1937)

22.4

Infant mortality
(IS37)

162

12.4 58

Table 2.

British
India

England
& Wales

Expectation of life at birth

Male Female

26.91

58.74

26.56 (1921-30)

62.88 (1930-32)

Table 3.

P.9. Deaths at specific age periods shown

as percentages of the total deaths

at all ages.

British
India

(av,for
1935-9)

England
& Wales

(1938)

Under Total
1 yr. 1-5 5-10 under 10

24.3 18.6 5.5

6.8 2.1 1.1

48 , 4

10,0

In the Khond Hills an enquiry was carried

out in two Khond villages to try to gain some idea of

the Infant Mortality Hate and similar particulars.

The method used was the simple one of questioning the

women of child-bearing age; open to many sources of



S9.

error, "but the best In the circumstances. The

results are compared in Table 4 with those of BROWN

(1954) and NICOL (1954) in Nigeria. It will be

noted that the Khond Hills figures for Infant

Mortality are considerably lower than those for India

as a ivhole, and are less than half those for Nigeria,

PLATT (1954a) states that in some tropical

communities rates of up to about 500 infant deaths/
1000 live births occur, and even when infant

mortality rates are lower, sometimes higher death

rates are found In early childhood. He goes on,

it is common to find that half the children born

die during the first decade of life".

Elsewhere, PLATT (1954b) brings forward

evidence to shew that probably, when death-rates are

very high, they can be attributed to malnutrition and

the effects of such tropical diseases as Malaria in

about equal degree.

MATERNAL MORTALITY.

The Health Survey and Development Committee

on p,9 concluded that there was very little reliable

data but that t e figure for India was "probably

somewhere near 20/1000 live births", PATWARDHAN

(1954) states that in some areas Anaemias may be

responsible for as much as 25$ of the total number of

maternal deaths. The foetal death rate also in these
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Table 4.

Village No. of Abortions Live Deaths Infant
v omen & Still- Births under Mortality

births. lyr. 5yrs» rate

(NICOL)

Bida 41 24 118 30 37 254

Kontagora *0 14 157 55 67 351

Zu.ru 26 16 84 *2 41 381

Soragbemi 44 12 196 68 80 *47

Illu ise 12 126 54 66 428

(BROWN)

Ibadan tovm 49 33 137 38 69 277

" village 30 21 129 38 ? 294

(MCLAREN)

Malikapori 26 45 83 8 ? 96

Konbageri 26 20 93 11 ? 118

Barokhoiaa 158 19 579 73 131 126
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women was very high (51$ in Calcutta cases),

FERTILITY.

The writer knows of no data on this subject

for India and did not collect any for the Khond Hills,

but his general impression would be that the position

is rather similar to that described by GREW (1948) -

"It is generally believed that at least 10$ of

marriages In England and the U.S.A. are permanently

childless, due In the overwhelming majority, to

persistent infecundity of one or other of the married

partners",

CAUSES OF DEATH.

On p.10 of the Health Survey and Development

Committee Report, the average rnnual deaths in British

India, excluding Burma, during 1932-41 are given as

follows -

Table 5#
Total Percentage

Cholera 144,924 2.4

Smallpox 66,474 1.1

Plague 30, 972 0.5

"Fevers" 3,622,869 58.4

Dysentery & Diarrhoea 261,924 4. oUJh. •

Respiratory Diseases 471,802 7.6

Other causes 1,599,490 25.8

Grand total 6,201,434 100.0
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These figures are very unsatisfactory.

More than 84$ of all the deaths ere found under the

vague terms "fevers" and "other causes", and apart

frora the relative importance of clearly defined

diseases such as Cholera, Smallpox and Plague, very

little information can be gained.

The following figures are of the Causes of

Death in the Moorahead Memorial Hospital, G.Udayagiri

for the five-year period 1950-4.

Table 6.

Cause of Death Total
Average

Annual ;

Cirrhosis of the liver 25 6,6

Tuberculosis 25 6,6

Pyogenic infections 25 6.6

Malaria 19 5.5

Pneumonia 18 5.2

Marasmus 15 4.5

Dysentery 14 4.0

Obstetric (other than anaemia) 14 4.0

Cancer 14 4.0

Prematurity 15 5.7

Opera! ion 12 5.4

Heart disease (other than
congenital) 12 5.4

Malnutrition 11 5.2

Enteric fever 11 5.2

Injury 10 2.9



Average
Cause of Death Total Annual %

Intestinal obstruction 10 2.9

Tetanus 8 2.4

Syphilis 7 2.1

Anaemia of pregnancy 7 2,1

Anaemia (other than of
pregnancy) 7 2.1

Nephritis 7 2.1

Gaatro-enteritis 6 1.8

Uraemia 6 1.8

Encephalitis 5 1.5

Sarcoma 5 1.5

Cerebral haemorrhage 4 1.2

Cholera 4 1.2

Leprosy 3 1.0

Asthma 3 1.0

Senility 3 1.0

Liver atrophy 2 .6

P.TJ.O. 2 .6

Suicide 2 .6

Myelitis 2 .6

Beriberi 2 .6

Regional ileitis 2 .6

Prostatic hypertrophy 2 .6

Asphyxia neonatorum 1 .25

Poliomyelitis 1 .25



Cause of Death Total Average
Annual

Congenital heart disease 1 .25

Agranulocytosis 1 .25

Leukaemia 1 .25

Mania 1 .25

Rabies 1 .25

Infective hepatitis 1 .25

Hypertension 1 .25

Coronary thrombosis 1 .25

Gonorrhoea 1 .25

Amoebic liver abscess 1 .25

Duodenal ulcer (haematemesis) 1 .25

Pyloric stenosis (ulcer) 1 .25

Grand total 345 100.0

Whilst these figures are not for the

population at large, but only for those dying in

hospital, they nevertheless represent fairly accurate¬

ly the actual position. Most people likely to die

are brought to hospital, except the aged, 8nd in this

age group the causes of death are almost certainly

under-repre s ent ed.

These statistics are further analysed in

Chapter 13.

Table 33a shows the number of deaths in

10-year age groups. (see p.200)
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AGE AND SEX DISTRIBUTION OP POPULATION.

Figure 7 on p.45 represents the age and sex

distribution of the population of Bisipara village.

The figures for the same village are

compared below with those for villages in Kenya,

Uganda and Tanganyika quoted on p.280 of "Kwashiorkor"

by TROWELL, DAVIES and DEAN (1.954).

Table 7.

Age groups

Khond Hills Kenya Tanganyika Uganda

under 1 ) 4.5 7.6 2.8
) 17.2

1- 6 ) 19.0 15 .2 14. 7

6-15 27.7 24.6 27.4 27.8

16-45 50.4 47.2 47.8 47.5

over 45 12.7 8.7 10.0 11.6

In the KLond Hills village of Bisipara, the

position most closely approximates to that In Uganda,

with slightly fewer in the under 5 and slightly more

in the 16-45 and over 45 age groups.

According to the REGISTRAR-GENERAL'6

STATISTICAL REVIEW (1950) in England W Wales, 75# cf

the total population are in the over 45 age group.
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CHAPTER 7

ANTHROPOMORPHIC MEASUREMENTS.

The physical dimensions of the body are to

some extent dependent on Its state of health and

general nutrition. Many different anthropomorphic

measurements have been devised to try to assess the

past and present state of health of individuals and

groups. The report of the FAO/WHO EXPERT COMMITTEE

ON NUTRITION SECOND SESSION (1951) states on p.63

"There are no generally accepted norms for the

evaluation of such measurements, nor, indeed,

generally accepted standard methods of making the

measurements themselves".

The writer had the opportunity of applying

a number of these measurements and was able to gain

some idea of their relative value In assessing the

general and nutritional status of the Khond people.

The following measurement s were made -

A. Birth weight.

B. Height and weight of children and adults.

C. A.C.H, Index.

D. Dorsal Median Furrow Sign.

A. BIRTH WEIGHT.

The weight at birth of 308, apparently full-

term, babies delivered at the Moorshead Memorial
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Hospital, G. Udayagiri from 1949 to 1954 is given

below.

Table 8,

Number Mean Weight
lb * oz.

Oriya male 53 5 12|

female 67 5 12&

Kui male 95 5 Ill-

female 93 5 8|

These figures approximate very closely to

those obtained by NANDI (1934) for Bengali babies

born of primiparae, the mean weight in his ceses

being 5,74 lb.

They are considerably lower than those of

GHOSH et, al. (1944) - 6.62 lb. for male and 6,17 lb.

for female, and also lower than those of GOPALAN (1952)

at the Women and Children's Hospital in Madras. Hi3

figures were -

Table 9.

Number Mean Weight
lb.

Paying wards 1,269 7.12

General wards 1,179 6.3

The substantial difference between paying ?/ard and

general ward cases in this series, seems to indicate
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that maternal nutrition has a definite influence on

birth weight, and supports the statement of PIATT

(1948), "It seems likely that a record of birth

weights of infants may provide a useful indicator of

the state of nutrition of mothers and possibly of the

community generally".

The Udayagiri figures show very little

difference between the two races. This would aeem

to indicate that there is no difference nutritionally

between the two peoples, at least as far as the child-

bearing women are concerned.

The mean weight of these infrnts is very

close to that whic has been chosen (5|- lb. or 2.5 kg.)

as the upper limit for prematurity and thus many of

these babies weighed less than 5-e lb. but were not

judged on clinical grounds to be premature. From

birth onwards, as will be seen later, the height and

weight of unsophisticated communities like the Khonds

lag behind the figures for Britain and America, and

the Western definition cannot be applied universally

any more than can average heights and weights at

various ages.

Such infants may be full-term and immature,

rather than premature - PLATT (1954c) p.285.
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B. HEIGHT AND WEIGHT OF CHILDREN AND ADULTS.

This intricate subject has been dealt with

very clearly by GRANT (1951). Measurements which are

related to age reflect past conditions, pnd in order

to know what is happening in the present, serial

measurements on the same subjects must be made. This

also avoids one of the major difficulties in

unsophisticated communities; the age is not

accurately known.

PLATT (1939), working in Nyasaland, has

shown that a marked seasonal variation in growth

occurs. In the subjects there, the whole of the

weight gain, averaging 5.24 lb., ocuurred between

March and August. Height gains were much more

regularly spaced. The data on periodic unevenness

of growth has been reviewed by FITT (1941). It may

be that height gain is related to hours of daylight,

and weight gain to changes in food supply.

MIRANDA (1948) believes that "height is a

better index of protein nutrition than weight, which

is rat er an Index of caloric deficiency •

The report of the NUTRITION RESEARCH

LABORATORIES, COONOOR, S.INDIA (1953-4) states on

p.24 - "after nearly 30 years of work in nutrition,

adequate published data on which one could base the

average rates of growth of Indian children do not
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exist". It goes on to describe how the data on the

heights and weights of 46,000 boys in India was

examined, and how the average measurements of a

homogenous group of about 2,000 boys examined in and

around Coonoor almost superimposed themselves on the

graph for the Indian children as a whole. The

Coonoor graph runs slightly lower, but almost

parallel to the curves given by DALEY (1S50) for

British, and SIMMONS (1951) for American, boys.

Figures 4-7 show the results obtained in

the Khond Hills in the three villages of Bisipara,

Barokhoma, and Bakingando, and the pupils of the

Middle English School, G. Udayagiri, for height and

weight In boys and girls between the estimated ages

of 5 and 15, and compared with the British figures

for 1949.

In all, 464 boys and 29^ girls were measured.

The considerable difference in both sexes in both

height and weight, but especially in weight, will be

noted.

The average figures for adults of both sexes

of height and weight were obtained by measuring .^81

males and W4 females of the three villages previously

mentioned.
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Table 10.

Mean height Mean weight

Male 63,0" 104.2 lb.

Female 58.1" 87.4 lb,

NICHOLLS (1951) p.37, gives the average

weight of young working class adults of tropical Asia

as 110 and 96 lb. for male and female respectively.

SERIAL MEASUREMENTS OF HEIGHT AND WEI GOT.

As has been pointed out already, more

valuable information can be gained by making serial

measurements on the same individual than by a single

observation. It has been found that the physiologi¬

cal rate of human growth between the ages of five and

fifteen years is approximately two inches per year in

height and a ten per cent per annum increase in

v/eight (at compound interest).

The writer knows of no published work in

India in which such serial increments have been

measured for a comparable group.

The present series is of 105 children who

vtere re-weighed after one year and of 65 children

whose height as well as weight was re-measured.

Table 11

105 children 35 under 10# weight increment

70 10# or more weight increment
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65 children £8 under 10$ weight increment

77 10$ or more weight increment

78 under 2" height increment

£7 2" or over height increment

The numbers are rather small, but they

suggest that there is some retardation of normal

growth in a proportion of children in the Khond Hills,

according to the usually accepted standards, and

particularly in regard to height increment.

THE A.C.H. INDEX.

The A.C.H, (Arm, chest, hip) Index was

Introduced by FRANZEN and PALMER (1974), after work on

many thousands of American children. A large number

of measurements was used wit the final choice of

these three. They claimed that the index "identifies

children with small amounts of musculature and fatty

tissue relative to body fluid". The tables given in

their paper were stated to select (as undernourished)

10$ of a normal sampling.

A number of workers in India have published

their results using this index.

AYKROYD et.al. (1978) regarded It as a

"useful supplementary method of assessing the state of

nutrition in South India". They examined 4,646 day-

school children in S. India; their A.C.H. measure¬

ments being taken and simultaneously the Incidence of
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signs of deficiency disease - stomatitis, phrynoderma,

and Bitot's spots - were recorded,

15.9$ of the children showed clinical signs

and 23,8$ were selected by the Index. The Index

selected 76,7$ of those showing signs and only lr?,9$

of those not showing signs.

On the whole, other workers have not found

the Index to be of any value as applied In India.

WILSON et.al. (1937) found no positive

correlation between selection by the Index and Height,

Weight and Economic status; working in Calcutta. On

the other hand, the same workers observed in the

Punjab an association between selection by the Index

and the clinical assessment of the state of nutrition

and also between selection and a low intake of milk.

SINGH (1939) working In Puri, Orissa, came

to the conclusion that there was ffsome correlation/

but that "the Index cannot be recommended for

practical use in this part of India".

MITRA (1940) working in Jamshedpur, Bihar,

found that the Index "selected an abnormally high

percentage of children, compared with the percentage

of malnutrition diagnosed clinically".

WILSON and WIDPOWSON (1942) also wore not

satisfied with their results using the Index and

concluded that "a special set of standard figures is

required for Indian races".
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Little work seems to have been done since,

using the Inde:x, and PATWARDHAN (1952) p.167 states

that ''the index has fallen into disuse so far as the

nutrition survey work in India is concerned".

The writer's experience in the Khond Hills

confirms the findings given above. A total of 519

children were measured and the Index was found to

select 82 or 15.8$ as malnourished. There was no

correlation between those selected by the Index and

those considered to be malnourished by clinical assess¬

ment or by the presence of signs of deficiency disease.

THE DORSAL MEDIAN FURROW SIGN (KNUDSEN-SCHIOTZ INDEX).

BIGWOOD (19W) has given a description of

the use of this sign. The continuity and straight-

ness of the dorsal median furrow Is examined and If

found to be broken or sinuous, then this is regarded

as indicating malnutrition.

MITRA (1941 and 1942) examined aboxit 4,000

children by this method and obtained conflicting

results.

The writer looked for the sign in a group

of .^8 school children and by this method 42.2$ were

malnourished. The results obtained bore no relation

to those given b; other methods and Its use was

discontinued.
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KURULKAR (1948), has Introduced another

index, called the C index, in an attempt to correlate

volume with body weight. His observations cover

5,789 individuals between the ages of 4 and 25.

However, the opinion of the writer, and of

most of the v/orkers in this field in India, is that no

really satisfactory way of relating body measurement

and general nutrition has yet been evolved.
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CHAPTER 8

POOD AND FEEDING HABITS

The dietary background to disease is of great

i iportance, especially amongst an unsophisticated and

economically poor community. In this chapter iu is

the Intention of the writer to sketch In this back¬

ground, and to compare findings in the Khond Hills

with those of other workers In different parts of

India. The resulting discussion forms an introduction

to the Disorders of Nutrition, dealt with in Chapter 10.

The subject will be considered under the

following headings -

A. An account of the availability of foods.

B. Maternal and Infant feeding.

C. Dietary surveys.

D. Discussion of the findings.

A. An account of the availability of foods.

Cereals. The staple cereal of the ares is rice.

Planting begins with the advent of the Monsoon,

visually in mid June, and it is harvested between

September and December. Most of the rice consumed

is grown by the people themselves, but some of the

poorer and landless members of the community purchase

paddy from government stocks. The invariable

practice is to eat par-boiled and home-pounded rice.
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Maize (Indian corn), may be eaten "on the cob"

after roasting, or may be ground and made into

cakes. It may also be fried or pounded, mixed with

sugar and eaten with rice, or it may be cooked with

rice after pounding. It may be eaten all the year

round but it is usually consumed in large quantities

as soon as it is available.

Other Cereals which are occasionally eaten include

various species of Bulrush seed (Psnnisetum),

Finger seed (Eleusine coracana), and other Millets

such as Pan!cum and Setaria, and various species of

Sorghum, These are usually cooked and dried before

pounding into a powder, whie may be made into cakes

or eaten with rice.

Starchy roots and fruits. Irish and Sweet Potatoes

and various s '-ecies of Yarn (Dioscorea) are consumed

in small quantities by some of the population only.

Plantain, banana and Jak fruit are eaten by most in

their seasons.

Legumes. These incD.ude various Grams - Pigeon

pea (Cajanus cajan Lirrn.), Bonavist bean (Doiichos

lablab Linn,), Green gram (Phaseolus radiatus), and

Black gram (Phaseolus mungo), of whie the first is

the most important. Like rice, gram is stored and is

available all the year round, and at least one meal

each day includes it. It is normally cooked, and



eaten In a paste-like form with, rice* but may also be

fried and ground and made Into cakes. Peas and bean3

have been introduced into the area but are eaten by

relatively few.

Oil seeds and nuts. The coconut does not grov/

well in the hills but can be bought in the markets.

The ground-nut is grown and eaten by a few.

Leafy vegetables. These are available at all

times except the beginning of the "hungry season"

which lasts approximately from April until July. The

commonest are amaranths, pumpkin leaves and spinach.

Other vegetables. These inelude various kinds

of cucumber, the egg plant (brlnjal), onions and

tomatoes.

Fruits. Many varieties of fruit are eaten, but

the most common, in addition to those already

mentioned, include the mango, tipon the wild varieties

of which the poorer people subsist almost exclusively

for weeks together during the hot season, and cakes

are made by them from mango kernel. Many mangoes

are sun-dried and preserved like "chutney". Other

fraits are, custard apples, figs, guava, melon,

papaya and tamarind.

Fats and oils. Linseed and mustard oils are

used in cooking. Animal fat is not used.
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Animal products (except fats). Meat is eaten

only very occasionally, perhaps once a week by

the wealthy and once a month by the poorer. This

is usually chicken, goat, or sometimes pig or deer,

The only fish eaten is small dried fish or prawns

from the local market, or small fish caught in the

rice fields. The tea-drinking habit is becoming

popular among the younger people, and only in this

way is milk consumed after weaning. Ghee (clarified

butter) is used in cooking by the more well-to-do

Oriyas only, but other milk products are not eaten.

Eggs are used for sacrifice but hardly even eaten.

Insects are not eaten.

Condiments and spices. Green and red chillies

(Capsicum artnuum Linn,), temprind and turmeric are

used extensively in small quantities.

Syrups, sugar and preserves. Cane molasses are

used for sweetening tea. Wild honey is

occasionally eaten.

Beverages, Tea lias been mentioned.

The whole siibject of Alcoholic Beverages in India

has been admirably dealt with by CHOPRA, CHOPRA and

CHOPRA (1942) in three articles in the Indira Medical

Gazette, They state on p.290 "The consumption of

country spirit for Orissa in IP36-7 amounted to

109,562,2 proof gallons, roughly 17 gallona/1000 of



population. The highest consxxmption is in parts of

the agency tracts in Bslllguda, G. Udayagiri, and

Khondmals in Genjam District'", (as the area then was).

Alcohol is consumed by large numbers of the

men from youth upwards. There are two forms -

(a) Mahua spirit. The flowers of the mshua tree

(Bassia latifolia, Roxb,) are rich in sugar. These

are collected from February to May and dried in the

sun until they turn reddish-brown and give out a

peculiar musty odour. Mahua spirit is very potent

and varies from 22.8 to 42.8$ alcohol by vol.

(b) Toddy. This consists of the fermented or un~

fermented sap of different kinds of palm trees. In

the Khond Hills, the palms most commonly used for this

purpose are the Wild Date palm (Phoenix sylvestris

Roxb.) and the Sago palm (metroscylan sagu Rottle),

In these trees there is a great flow of sap towards

the inflorescence, and the end of one of the flowering

shoots is cut off and a collecting pot Is placed

underneath it.

Bedford's Technical Excise Manxxal para. 263

gives the content of alcohol in each type of toddy as

follows -
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Table 12.

Toddy Coconut 85.7' U.P. 8.1 by vol,}

Palmyra 90.8 5.2

Date 91.4 4.9

Sago 89.G 5.8

Chopra et.al. state, (p,362 Loc. Git,) "Country beers

require 4 or 5 pints to produce Intoxicating effects".

Smoking and Chewing Habits. CHOPRA, CHOPRA and

CHOPRA (1942a) have also reviewed the subject of

Pan-Supari chewing in India. The chief constituent

of the Betel morsel (Pan--supari) is Pan (Piper betel

Linn.) which belongs to the natural order Piperaceae.

Pan, or betel leaf, is an aromatic stimulo-earminative,

astringent and aphrodisiac, Sup&ri, that is to say,

Areca or Betel nut (Areca catechu) is a stimulant,

astringent and vermifuge. This habit is rlmost

universal among Oriyas of both sexes and from

adolescence to old age. All degrees of indulgence

are found, some chewing almost incessantly during

waking hours and consuming as many as 200 preparations

in one day. The habit is spreading amongst Rhonda

and Panes.

Smoking and chewing of tobacco. Smoking is

confined to men. This usually takes the form of

locally prepared cigarettes called "bidis", although

'pipes" made from curled up leaves and called "kaheli"

are used by the older Khonds. Tobacco is commonly
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chewed by men and women alike mixed with molasses in

a preparation called "gurakhu" in Or-iya.

Lime may be added tc both pan and to tobacco for

chewing, and it lias been estimated, PIATT (1945) p.21

Footnote (a), that the amount and utilisation of

calcium ingested in this way with 6 betel leaves is

similar to 10 os. of cow's milk.

maternal and infant feeding.

The importance of this subject in the life

of unsophisticated communities has become generally

appreciated only within the last few years. It

formed the subject for the Second Conference held

under the auspices of the Commission for Technic 1

Co-operation In Africa South of the Sahara (C.G.T.A.)

in the Gambia in 1952. In 1957 this subject was

again considered in whole or in part at three other

conferences - The Third Meeting of the Regional

Nutritional Committee for South and East Asia, The

Third Conference on Nutritional Problems In Latin

America, and a symposium on Protein Malnutrition

held in Jamaica.

For the purpose of the present study it is

necessary to draw attention to only some of the work

in this field.

Maternal nutrition has an Important bearing

upon that of the child. BURKE, HARDING, and STUART
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(1943) have shown that protein deficiency in pregnancy

may lead to a low birth weight of the infant.

WOODRUFF (1954) found in Nigeria that infants born of

women with anaemia weigh » on an average, 21b. less

than those of healthy women. He has shown (WOODRUFF

1955) that much of the anaemia associated with

pregnancy in Nigeria is due to protein malnutrition.

It has been shown by DEAN (I960) that the size of the

unborn child and the ability of the mother to lactate

may be affected by even a moderate degree of under¬

nutrition.

WILLIAMS (1954) stresses the important part

of ignorance and superstition in maternal malnutrition

and TRANT (1954) has recently shown how in East Africa

the lot of the pregnant woman is especially hard, as

she is not only denied all the foodstuffs denied other

women but is subject to extra taboos. It has already

been shown in Chapter 5 that the pregnant woman in the

Khond Hills Is similarly affected.

During the period 1950-54, there were 20

women delivered at the Moors, ead Memorial Hospital,

Udayagiri, with an Anaemia of Pregnancy considered to

be primarily nutritional in origin. Details of

these cases are given in Chapter 11 in the section on

Anaemias. The findings concerning the babies born

to these mothers bear out statements uoted earlier.
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Of the 21 babies born, 11 (52.,y>%) were still-bom or

died within a few ho\irs of birth. The 10 babies

which lived, and 2 of those which died within a few

hours of birth, were weighed, and their average weight

was 4 lb. 7 oz. or approximately 1 lb. 4 oz. less then

the general average (see p.48). If the still-born

babies, many of which were premature, had been weighed

the difference would have been even greater and would

probably have been near Woodruff's figure, ruoted

earlier, of 2 lb.

After birth, satisfactory growth seems to be

assured so long as the infant derives its nourishment

from the breast only, that is, for the first six months

or so of life (BIGGAR (1942)). As in other

unsophisticated communities, bres&t feeding is

continued by Kui and Oriyas for 18 months or 2 years

or even longer. Although weaning does not take place

until then, the breast is supplemented by rice gruel

and other pappy foods from the age of 9 months.

Another characteristic of infant feeding in such

communities is that the breast Is given "on demand",

and it is interesting to note that this is becoming

more fashionable now in sophisticated communities as

well. FLATT (1954c) p.291, has shown that the

appearances in the stomach of the infant rat differ

after "on demand" feeding and after feeding on an

empty stomach. In the former case the "contents



70.

form a cheesy mass arranged In layers and the portion

of milk last taken stirrounds chat already in the

stomach, which in the case of 'on demand' feeding is

rarely empty", but that "the stomach contents after a

breast feed taken on an empty stompch showed no

stratification, much mucus and many air pockets".

A very important factor in infant feeding

is the concept of the "deposed" child which has been,

worked out especially in connection with the aetiology

of Kwashiorkor as seen in Africa and will be dealt

with further under that disease in Chapter 10.

Briefly, a rapid succession of pregnancies results

in the premature weaning of the first child and it

lias been found that such a child is liable to develop

Kwashiorkor.

Protein deprivation may not be the only

result of such a set of circumstances, and the writer

noted that Keratomalacla occurred almost exclusively

in Oriya infants in the Khond Hills and that

frequently these infants had been deposed", but that

amongst the Kui people this situation was very rare

indeed. Pull details are given in the section on

Keratomalacia in Chapter 10.

The effects of malnutrition, starting in the

mother and continuing in infancy, may be continued

further in childhood and result in full physical
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development never taking place. In this, and in the

previous chapter, it has been possible to bring

forward only certain Isolated pieces of evidence that

the process described from other parts of the world

is probably also going on in the inhabitants of the

Khond Hills.

It is now possible to see what evidence

there is to support this from Dietary Survey work.

C. DIETARY SURVEYS.

Ideally, a dietary survey should be part of

a full nutrition survey. Such a survey should be

made by a team consisting of a clinician, a dietician,

an agronomist, and a sociologist. However, this has

not often been possible, and much valuable information

has been gained by a limited investigation, frequently

by a clinician who has concentrated on the clinic.rl

and dietary aspects. A good example of the full

nutrition survey Is given in the REPORT OF THE NEW

GUINEA NUTRITION SURVEY EXPEDITION (1947).

GRANT (195^) has described the technique

for conducting dietery surveys. She points out that

the food supply is not so pssured, so constant or so

standardised in unsophisticated as compared with

sophisticated communities, end therefore surveys in

the former should be conducted in greater detail and

over a longer period.
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The dietary survey is subject to many

errors, which may arise in connection with one or

more of the follox^ing aspects of the survey, as out¬

lined by WOOLF (1954).

1. Sampling of persons.

2. Sampling of periods.

3. Estimation of foodstuffs eaten.

4. Estimation of nutrients.

5. Interpretation.

Woolf concludes that at best dietaxy surveys are a

"fairly rou$i instrument", that "they may legitimately

be used for estimating the average Intake of calories

and major nutrients of defined groups" but they aro of

"little value for individuals, or the proportion of

persons above or below a defined level far removed

from the mean". He believes they are not reliable

for the vitamin content of a diet and that there is no

need for very big samples, but sampling must be fair

and there must be a low proportion of refusals to

co-operate.

With these limitations In mind, the results

of two dietary surveys carried out by the writer among

the Kui people of the area are presented below. ,

The first survey was carried out on a family

basis among 20 Kui families using a dietary

questionnaire filled in by the head of the family.
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This method involved the very -unsatisfactory use of

"consumption units", but had the advpntage of being

the method used in the surveys done in other parts of

India to be referred to later.

For the second survey, 50 adults selected at

random, consisting of both sexes, different castes and

ages and incomes, were questioned daily for seven days

by the writer concerning the food they had eaten.

Dietary surveys have not previoxialy been carried out

in the Khond Hills. The only other accounts of

surveys in hill -tribes people in that part of India are

t ose of LAL (1953 and 1954) and MITRA (1943).

The writer's results are compared with those

for India as a whole and for Orissa, taken from a

"Supplement to the Results of Diet Surveys in India

1935-1948" - MITR£ (1953). The India figures are the

average of 880 diet surveys involving nearly 13,oQG

families and an estimated total of 86,000 persons.

In Orissa, 58 surveys are included, and these are

stated to have been "mostly on agricultural families".

The recommended intake figures are taken

from the report of the NUTRITION ADVISORY COMMIT! '

(1944).

These surveys were carried out at different

seasons of the year; the distribution of those for

Orissa being:- March - 16; June - 11; September - 13}

December - S; and covering 2 or 3 quarters - 9.



In the Khoncl Hills the dietary

questionnaire was done in June and. the 50-adult

survey in September.

MITRA (1953) does not believe the

seasonal factor to be Important - "Though not ing

very definite can be made out of the results, yet it

could be said that the findings did not confirm the

hypothesis about any appreciable change in the

dietary pattern in different seasons".

The method used for the 20-family survey

did not allow of more than a rough estimate of the

amount of different foodstuffs consumed daily and

these are given to the nearest 1 oz, or -J oz.

The difference in the seasons accounts for the

different amounts of different classes of foodstuffs

in the two surveys, but it is interesting that the

caloric and nutrient values calculated in each case

are very similar in most respects, the 50-adult

survey tending to be slightly higher, as would be

expected, as it was done after the "hungry season"

was over.

(Continued on p.76)
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Table 17.

Foodstuffs.

20-family survey
o z •

(to nearest 1 oz.
or A oz.)

50-adult survey

oz.

Cereals

Pulses

Leafy vegetables

Other vegetables

Ghee & vegetable oil

Milk and milk products

Meat, fish, eggs

Fruits and nuts

Sugar and jaggery

Condiment s

16.0

4.0

.75

4.5

.25

.25

.5

2.0

.5

not estimated

20.39

3.58

5.66

3.72

.13

.22

.7

.1

.44

.44



76.

Table 14,

Average daily intake of calories

and nutrients calculated from Table If*.

Particulars 20-family survey 50-adult survey

Calories 2400 2487

Protein (g.) 60 81

Pat n 13 21

Carbohydrate (g,) 440 498

Calcium (mg.) 300 560

Iron tt 40 27

Vitamin A (I,U.) 600 3000

Thiamine (mg,) 1,5 2,1

Riboflavin " ,5 1,2

Nicotinic acid (mg.) 10 14,5

Ascorbic acid " 60 50

In Tables 15-17 which follow the results

already given for the 50-adult survey in Tables 13 and

14 are compared with those for (a) India and (b) Orissa

as given by MITRA (1S53 loc.cit.) in respect of,

intake of foodstuffs - Table 15, percent farailies

consuming foodstuffs at different levels (but

individuals in case of 50 adult survey) ~ Table 16,

and average daily intake of calories and nutrients

calculated from Table 15 - Table 17.



77.

Table 15.

Foodstuffs Recommended
intake.
(02.)

Mean actual
intake.
(02.)

India Orissa Khond
Hills

Cereafe 14 16.62 21,44 20,39

Pulses 3 2.36 2.34 3.58

Leafy vegs. 4 .85 1.24 5.66

Other vags. 6 4.10 5.18 3.72

Ghee & veg.oil 2 .92 .71 .13

Milk & prods. 10 3.31 1.03 .22

Meat,fish,eggs 4 .94 .30 .70

Fruit, nuts 3 .58 .42 .10

Sugar, jaggery 2 .67 .22 .44

Condiments — .41 .44



Table16. FoodstuffsNot
Consumingo

(a)(b)(c)IndiaOrissaKhond
Hills

Cereals

-

-

-

Pulses

2.3

mm

12.0

Leafyvegs.

23.0

6.9

-

Othervegs.

2.5

-

10.0

Ghee,veg.oil
7.6

5.2

-

Milk&products
2^.7

39.7

56.0

Meat,fish,eggs
35.2

5.2

58.0

Fruit,nuts

63.0

39-7

9^.0

Sugar,jaggery
31.2

37.9

56.0

Percentfamilies ConsumingbelowConsumingtodesired desiredlevellevelandabove
Ca) India if 1.6

(b) Orissa 1.7

(c) Khond Hills 6.0

(a) India 58.if

(b) Orissa 98.3

(c) Khond Hills 9if.0

73.3

69.O

-

2l+.J+

31.0

88.0

75.8

93.1

eat

1.2

-

100.0

75.1

60.3

52.0

22.if

39.7

38.0

79.5

9^.8

92.0

12.9

-

8.0

67.2

60.3

Mf.0

8.1

-

-

59.7

91.^

39.0

5.1

3A

3.0

30.7

60.3

6.0

6.3

-

-

6lf.lf

62.1

ifif.O

if .if

mm

—



79.

Table 17.

Particulars
Recommended

dally
allowance

nett.

Calculated average
daily
intake
nett

India Orissa Khond
Hills

Calories 2400-7000 2107.0 2617.0 2487.0

Protein (g.) 75 57.0 77.0 81.0

Pat " - 75 .0 29.0 21.0

Carbohydrate(g. ) 474 .0 547.0 498.0

Calcium (mg.) 1000 648.0 480.0 560.0

Iron w 20-70 71.0 29.8 27.0

Vitamin A (I.U. oo0m1

■

SO 1466.0 1547.0 7000.0

Thiamine (mg.) 1-2 1.2 2.0 2.1

Riboflavin n - 7.4 2.6 1.2

Nicotinic
acid n - 17.0 8.5 14.5

Ascorbic
acid " 50 42.0 52.0 50.0
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D. DISCUSSION OP THE FINDINGS.

Any statements, based on the kind of data

which has been presented in this chapter, must be

tentative, and they can only be generalisations to

which there are bound to be many exceptions. It is

felt, however, that certain general conclusions can

justifiably be reached, and when the nutritional

disorders and signs commonly associated with a faulty

diet are dealt with it will be evident that clinical

experience is not at variance with these conclusions.

By and large, the findings in the Khond

Hills agree very well with those for Orissa and for

India as a whole. In most respects they are nearer

to the Orissa figures than those for India as a whole,

which i3, of course, to be expected. Very often when

the Orissa and India figures are rather wide apart,

the Khond Hills figures lie somewhere between.

In Table 15 the rather high figures for

Pulses and Leaf" vegetables and the low figure for

Fruits can be explained by the season; a survey done

at another season would have shown different

proportions. The other noteworthy points In this

table are the very low figures for Ghee and vegetable

oil and for Milk and Milk products.

In Table 16 the findings approximate most

closely to those for Orissa and the differences are

similar to those in Table 15.
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Table 17 was calculated from the data in

Table 15 and in the case of the Khond Hills figures

by using the Tables of Representative Values of Poods

Commonly Used in Tropical Countries 1945, reprinted

1954 (PLATT loc. cit.). Such calculations involve

numerous possible sources of error and other than

really gross deviations from the recommended

allowances are not likely to be significant. Each

of the Particulars in Table 17 will be dealt with in

turn.

Calories. The Khond Hills figure is only just

within the recommended range and it is likely

that whilst the caloric intake of many adults is

adequate, that of a certain proportion is insufficient.

It is probable that those sections of the population

with special needs receive too low an intake of

calories.

Protein. This figure is slightly higher than

the recommended intake but it does not represent

the average intake over the year, and the figure of

60g. of the 20-family survey is more likely to be near

the true position. In the diet of adults there is

probably a deficiency of protein generally and

especially of protein derived from animal sources.

The deficiency is an especially serious one for

mothers and children. It has been estimated, thab

about 14of the calories of infants should come from
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protein, especially if much of it is derived from

vegetable sources. The proportion of calories

derived from protein is approximately 15-20$ in. whole

cow's milk but only about 6$ in human milk and 7-9$
in rice. Human milk appears to be the only foodstuff

with a protein/calorie ratio below 14$ which allows

satisfactory growth. The reason for this is unknown,

but GYORGY (IS54) has suggested that the growth factor,

named L.bifidus var. Penn, for a special strain of

Lactobacillus bifidus, present in human milk may

account for this. Weaning of infants, especially if

done prematurely because of further pregnancy, on to

a diet of low protein/calorie ratio, with low animal

protein and high carbohydrate, is the right set of

conditions for Kwashiorkor to result in some.

Supplementation of proteins by different

cereals and by pulses in cereal diets is to be

encouraged. There are reasons to believe thpt

supplementation is better between two foodatufi3 when

they are taken at the same meal than when they are

taken at separate meals. Thus the practice in the

Khond Hills of making rice and gram or rice and maizo

or millet the basis of s meal is r sound one,

Tat, The fat intake for India as a whole,

Orissa and the Khond Hills is very low. It is

lowest in the Khond Rills, The harmful effects of a

low fat intake are not known. The report of the
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NUTRITION RESEARCH LABORATORIES, COONOOR, SOUTH INDIA

(195^-4) p.21, describes bow fatty infiltration of

the liver of the type seen in Kwashiorkor has been

produced in young growing rats by feeding them over

a long period a diet which is low in protein, choline

and fat. Diet surveys which they have carried out

among the families of cases of Kwashiorkor have shown

that not only the protein content hut also the fat

content of their diet is extremely low. Similar work

in rats has recently been reported by BEST et.al.

(1955). The aetiology of Kwashiorkor is still

largely unknown, and the role, if any, of a low fat

intake is likewise unknown, hut the present study is

a farther record of the occurrence of the syndrome in

an area where the dietary fat and protein are low.

Experiments in feeding pigs have shown, that

the body can form much of its fat from carbohydrate,

and as most Indian diets contain sufficient

carbohydrate, and sometimes an excess, it is difficult

to say whether there is likely to be actual deficiency

of body fat. A low fat Intake does, however, mean

that the absorption of Vitamins A, D and E may be

diminished, and the essential unsaturated fatty acids,

linoleic and linolenlc acids may be in low

concentration, but not to such a degree as to be

actually deficient and result In signs.
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The possible role of a low fat intake in

Diabetes Mellltus and Cardio-vascular disease Is

discussed in Chapter 15,

Carbohydrate. The part played by p high

carbohydrate diet in Kwashiorkor, the high

carbohydrate content of Indian diets, and the way

the body can convert carbohydrate to fat, have been

referred to already. One further factor of

importance is that the B Group Vitamins, Thiamine,

Riboflavin, and Nicotinic acid, all act as part of

co-enzymes concerned in carbohydrate metabolism.

The requirements of these vitamins are proportional

to the carbohydrate intake. For instance, it is

estimated that less than 50 miero-g, dally of

Thiamine/100 calories is the danger level for

Beriberi. Thus subjects consuming a diet high in

carbohydrate require a high intake of vitamins of the

B group.

Calcium, It is difficult to determine the

requirements for Calcium, and the figure of 1 g,

recommended by the Nutritional Advisory Coramltte© is

probably high. Some tropical diets contain as lav

as 200 mg. and the population shows no signs of

deficiency, and 600 mg. for an adult in the tropics

may be adequate. Children and pregnant women need

proportionally more.
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The absorption of Calcium is lowered in

Vitamin D deficiency and by the presence of oxalic

and phytic acids. Its absorption is increased by

the presence of organic acids of fruit and vegetables.

The banana has been shown to Improve the absorption of

Calcium in rats.

MAJUMDftR and DE (1957) showed that in rats.,

the retention of Calcium varied with the amount of

oxalic acid in the cereal which was fed. The

retention of Calcium on rice was 87%, whereas on the

millet, Rleusin© coracana, it was only 4,7$. Only

spinach, green plantain and rhubard contain large

cuantltles of oxalic acid and loss of Calcium to the

body is only Important when these &r© consumed

excessively.

Phytic acid occurs mainly in the bran and

outer layers of cereals. It combines with Calcium

to form insoluble Calcium phytate and probably thus

interferes with a Calcium-phosphate compound under the

stimulus of Vitamin D. WALTER, FOX and IRVITiG (1846,

1948) of South Africa have shown by experimental human

feeding that where phytin is increased in a diet it

depresses the absorption of Calcium, but that In time

there Is adjustment and the loss of Calcium is mad©

good. Wheat germ and oatmeal have a high phytic acid

content but the content of rice is low end this Is

probably not an important cause of loss to the body of

Calcium in the diet where rice is the staple food.
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Iron* The recommended intake is high, to try to

meet the blood destruction likely from parasitism.

Allowance has also to be made for the fact that not

all the iron in the diet is available. LEHM.flNN (1 49)

found that diets in the N.W. Frontier and Punjab

provided 23-30 mg. daily but the population was

anaemic and less than one half of the total iron was

in an available form. It has been shown that Bengali

diets may contain only from 18$ to 40$ of the total

iron in an available form and that; a high phytin

content also reduces the aveliability of iron

Vitamins. As has already been stated, it is not

possible by a dietary survey alone to estimate the

vitamin content of a diet satisfactorily. Further,

the diet may contain adequate amounts of the vitamins

but due to faulty digestion, absorption, elaboration,

distribution, increased excretion, abnormal

utilisation, or fixation, inadequate amounts may be

available to the tissues and signs of deficiency

result.

It will suffice here to say that the figures

for vitamin intake show no marked deviation from

recommended allowances. Whilst it may be that the

dietary intake of some vitamins in the Khond ilia is

low, It Is probable that other factors also are

operative when signs attributable to vitamin



deficiency occur, and further discussion is left until

these signs are dealt with.



PART II.
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PART II

CflAPTER 9

INTRODUCTION TO THE DISEASES OF

THE KHOND HILLS

As was pointed out in Chapter 1, there have

been very few attempts made to give a comprehensive

account of the incidence of disease in any one part of

the Tropics. There are several possible sources of

such information likely to be available, but

facilities differ from place to place, and the writer

does not know of any work published in which, for one

area, information from each of these soixrces has been

utilised.

These sources are as follows -

A. Hospital records of In-patients and

Out-patients.

B. Autopsy records.

C. Clinical surveys.

In this chapter the stptistics available from these

sources which have a bearing on the incidence of disease

in the Khond Hills will be given, a comparison made

with those from similar areas in other parts of the

world, and the limitations of each will be discussed,

A. HOSPITAL RECORDS OF IN-PATIENTS AND OUT-PATIENTS.

Table 18 sho?/s the numbers of In-patients

and Out-patients treated in the Moorshead Memorial

(Continued on p.99)



Table18.
hoorsheadMemorialHospital,Udayagiri,RecordsofIn-patientsand Out-patientsfor1950-5^inclusive

Disease

1950
I.P.O.P.

1951
I.P.O.P.
I.P

1952
'.O.P.

1953
I.P.O.P.

195^
I.P.O.P

Cholera

2

-

3

-

mm

mo

-

-

mm

Dengue

-

mm

-

-

-

-

-

-

1

Amoebicdysentery
32

b2

*+3

53

9b

30

93

bl

^3

92

Bacillary"

31

91

10

38

22

65

19

l$b

b9

238

Diarrhoea

20

7

3*+l

30

9bb

9

5bi

51

577

Diphtheria

-

-

-

-

-

-

-

-

-

-

Entericfever

18

-

22

1

26

2

50

5

36

7

Syphilis,acute andcongenital
36

178

66

179

bo

298

3b

2^-5

1+9

233

Gonorrhoea

69

30

3^

21

37

27

50

li+

79

Softsore

-

1

mm

1

mm

-

-

-

-

9

Othervenereal diseases

*a»

5

mm

1

mm

1^3

mm

101



Tablelo(Contd.) Disease Influenza Kala-azar Leprosy- Malaria Measles Meningitis Plague Pneumonia Relapsingfever Rheumaticfever Sandflyfever Smallpox PulmonaryT.B. OtherT.B.

1950
I.P.O.P. 1 971

2033022 12 6

20

3

1

ho36 2116

1951
I.P.O.P. 15hi

2093036
1

h1
821 6

1*98 152

1952

1953

195^

I.P.O.P.I.P.O.P.I.P.O.P. 9h$
1733193

9h5
2693952

1 5

200
Ih

h

99

3627
3

67

122

1

78

1

5111 168

h$20 1531

1*8
27

57 19



Table13(Contd.) Disease Typhus,louse
tick

unknownvector
Pyrexiaofunknown

origin

Ankylostomiasis Poliomyelitis Filariasis Scabies Othermetazoan diseases Tumours,benign Bmalignant ofmouth
ofoesophagus andstomach

19501951
I.P.O.P.I.P.O.P. 1

mm

1

-

1

1

3

-

if

20

5

1

b

30

13

23

l

9

b

3

l

8

I

3

3

b$b

10

U89

7

62

b

59

7

1+

1

17

«a»

3

1

-

2

1

am

1952

1953

195^

P.O.P.

I.P.0
.p.

I.P.

O.P.

2

2

mm

mm

2

-

-

2

1

-

15

6

1

5

1

lif29

35

8b

62

175

-

3

6

1

7

•

mm

2

if

16

8if73

b

750

3

96** .7"

8

-

7

3

23

6

-

1

20

23

b

1

-

3

2

6

mm

2

mm

2



Table18Contd. Disease

1950
I.P.0.P

1951
I.P.O.P.

Tumours,malignant ofintestines211- rectum2- Breast12-- uterus625- penis3.b51 skin3- Others2161
Diseasesofthe Nervoussystem including Neuro-syphilis18170162*+7 Mentaldiseases155-8 Trachoma-625 Glaucoma11217

1952
P.O.P.

1953
I.P.0

.p.

195*+
I.P.0,

.P.

m*-m

1

1

3

«*

3

-

1

-

-

13

3

-

2

-

8

8

-

10

3

13

2

l

3

2

1

-

1

mm

3

13

6

-

2

3

28231

25

27

36

89

66

3

50

3

11

6

1

3

1

15

7

*

2b

2

b7



Table18(Contd.)
19501951

I.P.O.P.I.P.O.P.
Disease Cataract

118

119

55

85

Othereyediseases
^98

50

if26

Eardiseases

8

^38

18

500

Diseasesofthencse
1

1*9

2

33

Diseasesofthe circulatorysystem
12

39

10

6

Diseasesofthe spleenandblood
58

33

28

•

Infectionsofthe lymphaticsystem
6

23

10

21

Otherlymphatic diseases

-

2

mm

2

Goitre

h

-

-

Diseasesofother ductlessglands
3

3

2

mm

1952
I.P.O.P

1953
I.P.O.P.

195^
I.P.O.P.

53

53

kl

60

112

135

25

558

28

397

38

609

8

b97

10

5*f6

10

6*f0

3

22

3

13

2

75

31

28

9

15

U8

32

6

27

135

19

230

15

23

7

-

12

19

-

1

mm

-

3

11

1

-

3

•

-

mm

2

1

mm

2

mm

CO

03



Table1C(Centd.) Diseases

1950
I.P.0

.P.

1951
I.P.0

.P.

Diseasesofthe breastexcluding tumours

mm

if

6

Ascites

12

if

8

1

Diabetes

8

10

15

7

Disordersof metabolism

•

if

1

152

Beriberi

-

1

-

-

Epidemicdropsy

-

-

-

mm

Osteomalacia

-

6

mm

5

Rickets

-

if

1

-

Scurvy

mm

-

-

mm

Othernutritional disorders

2if

Iif9

13

92

Hydrocele

lif

25

20

29

1952
P.O.P. 7

36
125 -130

if

1 êh
2328

1953
I.P.O.P. if

92 78
15

1

1

11 1 266 79

195*+
I.P.O.P. 1

3

813 1¥f 11
5

3

2—
22185 3760



Table18(Contd.)
19501951

DiseaseI.P.O.P.I.P.O.P.
Otherdiseasesof thegenitaltract

8

65

12

50

Diseasesofbones,jointsand muscles

**2

703

36

9^2

Elephantiasis

5

2

6

-

Otherdiseasesof areolartissue
30

102

9+

130

Ulcerative inflammatory diseases

3^

l$b

22

313

Otherdiseasesof skinandnails
8

b5l

9

1*09

Nephritis

lb

19

16

3

Urinarycalculus
2

1

2

3

Otherurinarytract diseases

11

59

13

bQ

Injuries

3b

257

**0

26b

1952
I.P.O.P. 7637

*+01093
1

811**
18398 89^56 1911 21 8187

33132

1953
I.P.O.P. 25 711200 13

138
2b0

1868 lb26 «oamm
l1*2b b7206

195^
I.P.O.P. 117

811262 611 2̂7
53273

61321 2218 82
3378 b7358



Table18(Ccntd.) Disease

1950
I.p.o.P.

1951
I.p,o.P

Opiumpoisoning-- Other"- Normallabour5610*+5 Abnormal"2*+816 Diseasesofthe respiratorysystem excludingT.B.10*+8^37b779 Diseasesofthe teethandgums31+71+bb?7 Diseasesofthe stomach**916038251 Diseasesofthe intestineexclud¬ ingdiarrhoeaetc.b65866201 Liverabscess63- Otherdiseasesof theliver3233^019
1952

I.P.0»P<

1953
I.P.O.P.

195^
I.P.O.P.

71

31

2 2

1+3
12

3

76 17

2 1 5

53997

*+2991

631159

1513

25*+8

b5Qb

28M+

36205

63bQ6

3579 32

b216 33

6985 16

17

9

32

3b18



Table18(Contd.) Disease

1950
I.P.O.P.

1951
I.P.O.P.

AcuteandChronic appendicitis

*

1

~-

Ascitesof unknownorigin

-

}*

2

Otherdigestive diseases

3

73b

2357

Antenataland gynaecological disorders

98

9*7

H

H

J-

00

CM

H

Infantsbornin hospital

70

-

52

Congenital abnormalities

6

1

12

Fractures

6

1

173

Burns

9

29

1310

Tetanus

1

-

11

Rabies

mm

mmmm

1952
I.P.O.P. 1

19

585^9 39613 652
10

921 713
3

1953
I.P.O.P.

7

¥f528
72509 b5

1

1116 1813 1 1

199*
I.P.O.P. 6 12

lb67b
11779* 79

620
153 1627 3

CO

<2



Table18(Contd.)
19501951

DiseaseI.P.O.P.I.P.O.P.
Hernia Otherdiseases8732669

19521953195^
I.P.O.P.I.P.O.P.I.P.O.P.

3522

-2766755
CO

CD
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Hospital, Udayagiri, in the five-year period 1950-54

and the diseases from which they suffered.

Table 19 shows comparable figures for the

Government General Hospital, Madras, for the year

1928.

There are several reasons why such hospital

records cannot be assumed to reflect accurately the

incidence of disease in the population as a whole.

In such an area many people are not "hospital conscious"

and still prefer the traditional methods such as those

described In Chapter 5. Where medical facilities are

poor there is no machinery for referring patients to

hospital. Consequently, some who ought to come to

hospital never do so, others come later than they

should, and others come who could be dealt with by

general practitioners, if there were any. In these

circumstances, a hospital tends to draw its patients

from an ever increasingly wide area, and this influx

of patients from other parts where conditions are

different means that the hospital records cease to

reflect the local Incidence of disease.

One factor which tends towards the accurate

reflection of the Incidence of disease Is that ther

are no specialised medical institutions in the Khond

Hills and, consequently, all varieties of medical

conditions are treated.

(Continued on p.103)



Table19.
In-patientandOut-patientfiguresoftheGovernmentHospital,Madras,fortheyear1928

Disease

I.P.

O.P.

Disease

I.P.

O.P.

Cholera

99

b6

Rheumaticfever

80

628

Dysentery

333

1851

Smallpox

13

11

Enteric

363

81

Ankylostoma

2lb

287

Gonorrhoea

^35

2056

Roundworms

-

-

Syphilis

392

3125

Otherworms

-

-

Kalaazar

2*+0

197

PulmonaryT.B.

678

1021

Leprosy

8

298

OtherT.B.

155

110

Malaria

828

Mf20

Allotherinfective diseases

178

53^

Plague

-

1

760

Anaemia

88

228

Influenza

2739

Beriberi

15

19

Relapsingfever

10

3

1^2

Diabetes

95

Pneumonia

550

935

U-l

2176

Scurvy

7

b

P.U.O.



Table19contd. Disease
Rickets Othernutritionaland metabolicdiseases Endocrinediseases Newgrowths- nonmalignant malignant

Allothergeneral diseases Diseasesofthenervous system Diseasesoftheeye Diseasesoftheear Diseasesofthenose Diseasesofthe circulatorysystem
I.P.O.P. 1511 1239

121b7 89̂6
10255^ 5395687 872126^ 1051

101^261 153113^ 352389

Disease
Otherrespiratory diseases Diseasesofthestomach Diseasesofthe intestines Abscessoftheliver Otherdiseasesofthe liver

Allotherdiseasesof thedigestivesystem Acuteorsuppurative inflammationoflymph glands Acuteandchronic nephritis
Allotherurinary diseases

I.P.O.P. 16228^5 21815^3 8202331 11825 260159 M-575652 93^05
125W 291*-^68g



Table19contd. Disease
Otherdiseasesofthe generativesystem Diseasesoflocomotion Diseasesofareolar tissue Inflammation, ulcerative Otherdiseasesofthe skin

Allotherlocal diseases Injuries,generaland local Poisoningbyopium byothermeans
I.P.O.P. 3152586 38^2078 ^722368 58130*4-5 3252576 2*f*4-1931 95010*4-08 62

*4-81090

DiseaseI.P.0.
Labour,normal abnormal

K.B.Midwiferyandgynaecological caseswerenotadmittedand eyecaseswerereferred elsewhere.
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In quite a different way, such records may

tend to misrepresent the actual position. These

records are kept for the purpose of making Annual

Returns to Government. Whilst standardisation

facilitates comparison between different areas, the

resulting over-simplification and the inevitable

variation in interpretation of the set of diagnoses,

lead to further errors. Many of the diagnoses which

are chosen are so inexact and their meaning so vague

that the reader has no clear idea of what conditions

are being referred to and comparison is impossible.

Another source of error is the practice in

some hospitals of Including each in-pat lent who first

attends the Out-patient Department as an out-patient

also. The more logical practice, as at Udayagiri, is

to count such patients as in-patients only.

Especially in the tropics, a patient may be

suffering from more than one disease but for record

purposes he or she must be Included under one chosen

diagnosis only. The true incidence of such diseases

as, for example, Hookworm infestation and Gonorrhoea,

as will be seen leter, is thus unobtainable.

For these reasons, hospital records alone

cannot be relied upon to give the true incidence of

disease. If available, some other so\irce must he

consulted, but frequently in the tropics, they are
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the only source, and then they must he used with a

full realisation of their many limitations.

B. AUTOPSY RECORDS.

Permission to carry out post-mortem

examination is extremely difficult to obtain in

unsophisticated communities. These people frequently

have a great dread of dying anywhere other than in

their own home, and consequently, when the patient

feels that he is not going to recover he goes home, or

the relatives take him home. They also tend to be

very emotional at the time of death and it is quite

impossible to seek permission for examination to be

made at such a time. The Khonds believe that the

spirit of a person is released from the body at the

time of death, and special rites are performed to

capture it and bring it back to the house. Any

interference with the corpse would be regarded as

sacrilege.

Consequently, apart from medico legal work,

it was rarely possible for the writer to carry out

autopsy. This difficulty seems to be fairly general,

and the writer is acquainted with only two detailed

series of published autopsy findings, both from East

Africa.

DAVlES (1947) in a series of publications

under the title. "Pathology of Central African Natives"
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has analysed the findings at 2,994 autopsies at

Mulago, Uganda, from 1931-46, It should he noted

tnat in 1,718 instances the diagnosis rested on

macroscopic appearances only. The most common

findings in this series are shown in Tahle 20.

VINT (1936-7) gives the findings in 1,000

consecutive autopsies at Nairobi, Kenya, reprod-aced

here as Table 21.

Whilst autopsy records provide an accurate

diagnosis, they have, besides those limitations

mentioned already relating to hospital in-patients,

others peculiar to themselves. They are confined to

diseases which prove fatal, and consequently indicate

mortality but not morbidity. There is also liable to

be a selection of cases for autopsy in several ways.

Those in whom the diagnosis is in doubt, paupers on

behalf of whom no one can object to the examination

being made, and cases of those diseases in which

clinician or pathologist may happen to be especially

interested; all these tend to come to autopsy.

C. CLINICAL SURVEYS,

Only by including this third method of

estimating the incidence of disease can disease be seen

in the setting of health. For this purpose the writer

chose three large villages in different parts of the

area for the surveys. Bakingando is lo miles West,

(Cont inued orx p. 108,)
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Table 20.

The most; common findings in 2,954 autopsies
at Mulago, 1931-46.

Lobar pneumonia 462

Tuberculosis 354

Bronchopneumonia 248

Malnutrit ion 243

Syphilis 232

Nephritis 215

Cirrhosis of the liver 181

Enteric fevers 152

Peritonitis 142

Cancer 135

Septicaemias 126

Meningitis 120



Table21.

' ■> Findingsin1,000consecutiveautopsiesatNairobi.
Pneumonia298 Tuberculosis132 Violence108 Septicaemias100 Diseasesofthe Cardiovascularsystem% Typhoid51 Malaria,36 Plague35 DiseasesoftheUrinarysystem33 Dysentery,29 Neoplasms26 Cerebro-spinalmeningitis20 Diseasesoftheliver17 Intestinalobstruction13
"Infantileoedema" Syphilisandbroncho-pneumonia Asphyxia Astheniaandterminalpneumonia Fooddeficiency Diabetes Encephalitislethargica Statuslymphatlcus Hodgkin'sdisease Perniciousanaemia Relapsingfever Shock,surgical Trypanosomiasis
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Bisipara 30 miles North-Fast, and Barokhoma 50 miles

North-West of Udayagiri. A group of school children

in Udayegiri itself was also examined. In each

village an attempt was made to examine as many as

possible, and in each case between 70$ and 80$ of the

total population was included. Houses were visited

to ensure that the aged, very young or ill members of

the community were not excluded.

The numbers examined were as follows -

Bakingando 778

Bisipara 625

Barokhoma 723

School 120

Total 2,246

Table 22 gives the incidence of different diseases in

these villages and the school.

The incidence amongst the same people of

various signs usually recorded in nutrition surveys is

given in Chapter 12.

The results in Table 22 are based upon

physical examination alone, and that limited to the

more readily accessible parts of the body.

Consequently, little indicat ion of the incidence of

certain diseases, such as the venereal diseases and

those diseases requiring laboratory facilities for

diagnosis, could be obtained. For these, the

hospital records are the only guide.

(Contd. on p.114)



Table22.
IncidenceofDiseasesfoundduring
theClinical
Surveys.

Disease

Bakingando
Bisipara

Barokhoma
School

Cataract,Immature

1**

23

lb

Mature

2

3

3

Healedpanophthalmitis

2

■>

1

Glaucoma

2

Trachoma

2

Conjunctivitis

X

18

8

Scabies

125

92

73

30

Otorrhoea

2

2

Smallpox

3

T.B.Clinical

3

2

Typhoid

1

Tertiarysyphilis

6

7

3

H o

CD



Table22contel. Disease
Acutemastoiditis Pyelitis Bronchitis Amoebichepatitis Nephritis Asthma Leprosy Infectivehepatitis Pertussis Smallpoxscars Tinea Pityriasis Lupusvulgaris

Bakingando
BisiparaBarokhomaSchool

1 2

2

1

1 2 2

1

1

1

1

1

1 3

9

6

7

1

15

8

2

36

9



Table22contd DiseaseBakingando Tuberculouslymph-adenitis Abscess9 Elephantiasis1 Simpletumours1 Bursitis1 Molluscumcontagiosum T.B.spine1 Gonoccalarthritis1 Rheumatoidarthritis Otherarthritis Osteomyelitis Halluxvalgus Senilespondylitis1 Fracture1
Bisipara

BarokhomaSchool



Table22contd DiseaseBakingando
Talipesequinovarus Deformitiesofdigits

1

Colobomaofiris Maerophthalmos Harelip Mentaldisease

2

Parkinsonsdisease

1

Poliomyelitis(old)

2

Epilepsy

1

Facialpalsy Scrotalhernia

1

Kpiga&richernia

2

Piles

1

Bisipara 2 1 2 1 2 1 2 1 1

BarokhomaSchool 1 2
1 11 1

t~' I—' to



Table22contd. Disease
Varicoseveins

Baklngando 2

xNotRecorded*
Bisipara

BarokhomaSchool
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In the account of the diseases of the Khond

Hills which follows, the order used has been that to

be found in most textbooks, with certain exceptions.

The first three chapters are devoted to Nutritional

diseases, diseases in the aetiology of which

nutritional factors mpy ploy a part, end certain signs

frequently associated with a defective diet.

Nutrition plays a very Important part In the diseases

of an unsophisticated community and deserves pride of

place In such an account. Conditions of nutritional

origin affecting mainly one system are dealt with

fully in these chapters and are only briefly referred

to under the appropriate system. Chapter lr* includes

the Infections and Infestation^ and New Growths are

considered together as one subject in Chapter 14.

The remaining diseases are treated, system by system,

in Chapter 15, and the final chapter consists of a

comparison of the results of the present study with

the conclusions of Prof. Davidson.
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CHAPTER 10.

NUTRITIONAL DISEASES.

The conclusion was reached in Chapter 8 that

the average diet in the Khond Hills was likely to he

deficient in respect of Protein and Pat and, under

special circumstances, in Vitamins A and certain

members of the B group. In this chapter, those

conditions attributed to lack of certain nutrients

will be considered.

VITAMIN DEFICIENCY DISEASES,

Vitamin A.

In this section the following conditions

Y/ill be dealt with - Night blindness, Xerophthalmia,

and Keratomalpcia; and Bitot's spots, thickening of

the conjunctiva, and perifollicular hyperkeratosis

are left until Chapter 12.

Night blindness, or defective dark-adaptation,

despite the elaborate means devised for its measurement,

has been shown to be of little value as a means of

finding out the incidence of Vitamin A deficiency in

a community. In Udayagiri It was a common, but not

constant, complaint of children with Xerophthalmia and

cleared up with the treatment of that condition. The

annual report of the NUTRITION RESEARCH LABORATORIES,
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COONOOR, SOUTH INDIA (1951-2) includes en account of

the investigation of an outbreak of night blindness

in a Harijan village near Madras. It is concluded

that "fpctors other than Vitamin A deficiency might

play a significant role in the causation of visurl

dysadaptation. Among these, caloric undernutrition

and anoxia due to anaemia may be considered aa being

of importance".

Xerophthalmia and Kerpfcomalecia,

These two conditions are best considered

together, being the early and late stages of the same

process, i.e. keratinizing metaplasia of the cornea

as a result of Vitamin A deficiency. The mechanism

of the epithelial damage is not clear, and the

occurrence of tissue changes has not been related to

the distribution of Vltarain A in the tissues.

MELLAHBY {1930,31,34) considered the condition to

be essentially neurotropic. MORI (1922) suspected

the changes to be due to loss of lachrymal secretion

because of the finding of skrunken lachrymal glands in

experimental animals, but Xerophthalmia may occur

clinically with the persistence of lachrymation -

/OLBACH and HOWE (1925). It was suggested by FINDLAY

(1925) that a loss of lysozyme In the tears was the

primary factor and this was supported by ANDERSEN
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I

(1932) and PRANK (1934), but this view is no longer

held.

As a cause of blindness in childhood,

Keratomalacia is of great importance in China -

MACKENZIE and FLOWERS (1948), in India, especially

the South - WRIGHT (1931, 1937), and Indonesia -

70ORE (194Q).

This does not appear to be the case,

however, In Africa. SORSBY (1950a) In his review of

"The Incidence and Causes of Blindness" reports

Keratomalacia as being a "significant factor1' in

causing blindness in Nigeria but gives no figures.

In all other parts of Africa there is not even any

mention that the disease occurs.

00MEN (1954) has described Xerophthalmia

and Keratomalacis occurring in Indonesian children

with Kwashiorkor, and point s out that the eye

conditions are rarely reported from countries where

Kwashiorkor Is considered a widespread problem - for

instance, the word Xerophthalmia is not mentioned in

the W.H.O, report - BROCK and AUTRET (1952) on

Kwashiorkor in Africa.

During the five-year period under review,

36 cases of Keratomalacia were treated at Udayagiri.

An unpublished essay entitled "a study of the factors

underlying the special Incidence of Keratomalacia in

Oriya children In the Phulbani and Gant1am districts' of
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Orisaa, India", by the writer, was awarded the Charles

Oliver Hawthorne Clinical Prise for 1955 by the British

Medical Association, and was based upon these cases,

details of which are given in Table 23,

The general conclusion reached in this study

has already been briefly referred to in the section on

Maternal and Infant Feeding in Chapter 8, namely that

the 'deposed child" situation occurred almost

exclusively among Oriyas and could account for the

fact that Kerstom&lacia also was almost entirely

confined to this race.

All but two of the cases, or 94,5$, were In

children, their ages ranging from 6 months to 6 years,

with aii average of 3 years 4 months.

88.9$ of the cases were Oriyas, and the

racial difference is even more striking in view of the

fact that for all conditions 5 or 6 Kui children were

treated for every one Oriya child. Included in the

total of 4 Kui cases wore 2 which wore border line

between Xerophthalmia and Keratomalacia ; whereas all

the Oriya cases showed typical Keratomalacis changes

in at least one eye.

Questioning revealed that it ?/as general

knowledge that the Oriyas tended to have c ildren in

rapid succession, whilst there was usually a gap of

two or three years between children in the case of

the Kui people. Kui husbands stated that it was the

(Continued on p.122}
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KAccompanyinghyperfollicular keratosis
0 0

ro

0L.Keratomalacia.R.Bitot?spotandXerophthalmia.



122.

rule not to have intercourse after childbirth until

after menstruation had recommenced or until the child

had begun to walk at the earliest. it was known for

Kui women to refuse to have intercourse soon after

cilldbirth because they did not want the responsibility

of several small children. It was also stated that

the villagers would poke fun at a woman who had

frequent pregnancies, the inference being that her

husband was abnormal, having failed to observe social

oust om.

On the other hand, Orlya husbands admitted

to recommencing intercourse one month after the birth

of the child or even earlier. It was not the custom

to limit intercourse after childbirth. On questioning

the mothers of some of the children with Keratomalecla,

it was found that they had had a number of pregnancies

in close succession, and one was eight months pregnant

at the time of her child's admission.

In polygamous communities, it is the custom

for a wife to live apart from her husband for a year

or two or even longer after childbirth - KRZYWICKI

(1934), Thus polygamy makes the avoidance of pregnancy

easier. Neither the Kui nor the Oriya people is

polygamous, although occasionally In either race a man

may have more than one wife.

With the advent of a second pregnancy the

baby is prematurely weaned by nearly all unsophisticated
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people, the belief being that the foetus would kill

•Che first child, possibl;/ by poisoning the milk.

Oriya. and Kui mothers stated that the baby was weaned

because during pregnancy "the milk became like pus and

gave the child diarrhoea". It lias been shown that

the volume of milk does decrease during pregnancy and

it becomes more concentrated and like colostrum in

appearance. There does not appear to be any

qualitative change as far as is known - Dr. G.D.

Williams (personal communication).

It would appear to be a combination of

factors, none of which on its own is sufficient to

result in Keratomalacie, which brings about such a

severe depletion of body Vitamin A as to result in

this condition in the "deposed child".

Firstly, the maternal diet is probably low

in the vitamin. That of the general population may

be mildly deficient, but special pregnancy and

lactation taboos tend to make that of the nursing

mother even poorer. Most of the Vitamin A in

vegetarian diets is in the form of carotene, pnd it

has been shown thpt carotene is badly utilised on low

fat diets, such as that of the Oriyas.

PHILLIPS (1953) in discussing the role of

Vitamin A in the nutrition of the newborn, states that

the amount store' in the liver of the newborn is

extremely small under ordinary conditions, and
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consequently provision for the maternal transfer of

the vitamin is provided through the colostrum, a milk

10-100 times richer in Vitamin A than normal milk.

The placental membranes act as a barrier to the in

utero transfer of large quantities of the vitamin or

of carotene, and foetal plasma values cannot be raised

by increases in the maternal diet.

During dietary deprivation, the level of

Vitamin A in the plasma declines slowly over a long

period of months or years. However, with carotene

the plasma .level falls during the first few weeks.

Yet another factor which militates against

the young child receiving adequate Vitamin A is the

fact that cmotone is badly absorbed and not readily

converted into Vitamin A by infants and young children,

and probably the majority of sick infants cannot

utilise carotene at all - JOH XIS (1946),

Vitamin D.

It is generally believed that Rickets is

uncommon in the Tropics, the assumption apparently

being that the high incidence of sunshine throughout

the year on the exposed skin converts the pro-vit train

7-dehydroeholesterol into the active form in

sufficient quantities to ma2.ee up for inadequacies in

the diet. However, there have been several reports

of a high incidence of rickets from certain parts of
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India; notably from Bombay - PATWAREHAN et.al. (1944),

the Kangra Valley - report of the DEPARTMENT OP UBLIC

HEALTH, PUNJAB (19^9 and 1942), and in the towns of

Lahore, Simla, and Amritsar - WILSON (1S31 and 1S51&).

In all, 10 acute cases were seen In the

hospital at Udayagiri, and 2 old cases in one of the

villages in the Clinical surveys.

Osteomalacia is common in those parts of

India mentioned above where the incidence of Rickets

is high. In addition to the drain of the foetus on

the maternal stores of calcium, the pregnant women

leaves the house less often and exposes less of her

body when she does. Figures collected by PATWaRDH'N

(1952) from hospitals in different parts of India

suggest that the condition of Contracted pelvis is

much more common in the North than in the South.

Experience in the Ante-natal Clinic and

Maternity Ward at Udayagiri indicates that approxi¬

mately 10$ of all pregnant women show some degree of

Contracted. pelvis, and that in about 20$ of all cases

delivered in hospital it is sufficiently severe to

cause some Interference with natural delivery.

Vitamins of the B group.

Beriberi.

Although the main deficiency is of Thiamine,

this must be regarded as a multiple deficiency disease,
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as it is not possible to attribute all the signs and

symptoms of the clinical picture in man to ptire

Thiamine lack.

Sporadic cases have been reported from many

parts of India, but the disease in endemic form is

confined to certain restricted areas. The most

important of these comprises 6 districts, all of which

were in the old Madras Presidency - Ganjam,

Vizagapatam, Godavari, Krishna, Guntur, and Nellore.

The first of these is now in Orissa. Certain areas

in Bengal and Assam are also endemic centres.

The Oriyas and Kui people alike consume

parboiled rice almost exclusively. In this process

more than half of the B vitamins is washed into the

endosperm, and thus retained after pounding. There

is, however, a loss of about ?0% of Thiamine during

parboiling, mainly due to oxidation. Fermentation

during long soaking may greatly increase this loss.

McCARRISON and NORRIS (1S24) first pointed out that

Beriberi was common even in persons consuming home-

po\mded rice. They found that this was due to the

practice of keeping cooked rice covered with water

overnight Intended for consumption next day. Some

people drank the steep water, but pocrer people

consuming the inferior grades of rice preferred to

throw away the malodorous but nutritive liquid.
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The cultivators pound their paddy at home,

hut others have to huy theirs in the market or from

Government paddy stores, and this usually needs to he

washed free from sack fibres and other dirt. In this

way some of the B vitamins in the powdery outer layers

are washed out. Both races frequently cook in an

excess of water, hut as they drink this there is no

further loss.

It is difficult to understand why only 0

cases were seen in Udayagiri during five years if the

disease is truly endemic in Ganjam district, as large

numbers of patients come from this district which

borders on the Khond Hills area.

Pellagra.

This, like Beriberi, appears to be a

multiple deficiency disease. Where it occurs, the

dietary protein is usually found to be of poor quality,

the nicotinic acid content is low, and it seems that

an unidentified factor, perhaps an anti-vitamin, also

plays a part. This factor appears to be present in

maize, the consumption of which has long been

associated with the Incidence of Pellagra,

WOOLLEY (1945, 1946, 1946a) showed that the

growth of rats was impaired when given ^-acetyl-

pyridine, a structural analogue of nicotinic acid,

but was restored by either nicotinic acid or

tryptophane. Later KODICEK (1946) showed that indole
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3-acetic acid behaves In the same way. Maize is

known to be a rich source of the precursor of indole

3-acetic acid (heteroauxin) as sho?/n by HAAGEN-SMIT

(1942).

In the Khond Hills, maize is mostly eaten

between the months of August and October, and the

consumption was high at the time of the 50-adult

survey (p. 75). The disease is not separately

recorded, but the writer saw no florid case. The

disease appears, however, to be epidemic in the

neighbouring province of Andhra where RAMAN (1948)

at the King George Hospitpl, Vizagapatam, has reported

a series of 102 cases, 70 of which are primary

Pellagra. Some of the cases In infants resemble the

Nutritional Oedema Syndrome of the Coonoor workers,

but the description and photographs of adult cases

would appear to be true Pellagra.

Riboflavin deficiency.

The signs usually associated with riboflavin

deficiency will be dealt with in Chapter 12.

"Burning feet" syndrome.

This syndrome was described frequently in

Prisoners of War from camps in the Par East, and

GOPALAN ( 1946 ) showed that it responded well to

Pantothenic acid. Several cases were treated at

Udpyagiri with good results.
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Nutritional Amblyopia.

New interest was aroused in this condition

after World War II, when numerous papers appeared on

cases which occurred mainly in prisoners of war and

Internee camp inmates in Japanese hands. The marked

discrepancy between the frequent occurrence of visual

disturbance in the prison camps of the Par East and

amongst similarly starved prisoners in European camps

has never been explained. It appears that totally

starved prisoners had fewer neuritic disturbances than

those with equal vitamin deprivation but a more liberal

carbohydrate intake.

The condition is Included here because it

appears to be due to lack of one or more of the

vitamins of the B group, although some believe that

protein deficiency may play a part. FISCHER and

MOORRES (1947) have made the interesting suggestion

that a condition of the macula similar to a pellagrous

condition of the skin may occur xvhich renders it

hypersensitive to the strong tropical sun.

The writer does not intend to discuss the

matter further, as he is not in a position to say

whether this condition occurs In the Khond Hills.

Frequently the fundus of the eye showed temporal

pallor of the disc when ocular disturbance was

complained of, and occasionally central scotomata
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were seen, probably due to a retro-bulbar neuritis.

Neither of these conditions appeared to improve on B

vitamins.

Mention ?/ill be made here of two other

conditions of the eye which have been described in

unsophisticated communities in other parts of the

world and which have been attributed to lack of B

group vitamins. Neither of these conditions has

been seen by the writer in the Khond Hills.

Malnutritions1 Kerato-eonjunctlvitis.

This has been described by BLUMENTHAL

(1950, 1954) amongst Bantus in South Africa. It

occurs mainly in the weaning period, after the second

year, in children of the poorer classes. The

occurrence of Kwashiorkor In the area is not

mentioned, but it may be that this condition Is due

primarily to protein deficiency, as the age incidence

is the same for the two conditions. Eye changes are

known to occur in some parts in Kxvashiorkor - see

section on Kwashiorkor.

Essential Corneal Epithelial Dystrophy.

METIVIER (1941) described this condition in

Trinidad, and similar findings were recorded In some

of the p.o.w.s in Singapore. Metivier's description

Is as follows; - the lesion consists of a "geometrical



arrangement in a double line, running transversely

across the cornea, at the level of the lower part of

the pupillary area, and shows a faint greyish-white

disturbance of the epithelium which is made up of fine

points like dots and commas. At times the double

line is incomplete, but minute prolongations usually

extend above and below it to make up a coral-shaped

pattern lying as if in one plane."

Folic acid and Cyanocobalamin deficiency.

The part played by these factors in Anaemia

is discussed in Chapter 11.

. b

Vitamin C deficiency.

Scurvy is rare in India under natural

conditions of life, but may occur at times of famine -

KHAN (1942) or among gangs of labourers who are fed on

dried cereals and preserved food3, having previously

been in the habit of eating large quantities of fresh

fruit and vegetables.

Four cases were seen at IJdayagiri. Purpura

was not seen as a sign of Scurvy, and all but one had

bleeding, spongy gums, associated with gross oral
*

sepsisj confirming the opinion expressed by FOLLIS

(1948) p.145 - "The feeling is that few, if any, cases

of gingivitis and bleeding gums result from ascorbic

acid deficiency when oral hygiene is maintained".
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These cases showed little improvement on oral or

parenteral ascorbic acid until penicillin therapy was

inst ituted.

One case occurred under care in hospital in

a previously healthy orphan baby of 1 year which

developed painful haemorrhages into both knee joints

resulting in pseudo-paralysis of the legs. This baby

'was being fed on powdered whole milk, semolina and

rice, with occasional fruit and fresh vegetables.

Although milk is law in Vitamin C, the spray process

used in making powdered milk prevents any Vitamin C

present being lo3t, and this alone should have been

adequate for the child's requirements - PLATT (1945).

Large doses of intramuscular ascorbic acid resiilted

in rapid cure.

MINERAL DEFICIENCY DISEASES.

Iron deficiency.

All the Anaemias are considered together in

Chapter 11.

Iodine deficiency.

Colloid goitre occurs sporadically and 8

cases were seen in hospital but none in the Clinical

surveys. The aetiology of the sporadic form of

Goitre is obscure, and the absence of the disease in
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the endemic form indicates that there is no iodine

deficiency in the diet.

PROTEIN DEFICIENCY.

Under this heading will be considered one of

the most widespread nutrional disorders, now generally

known as "Kwashiorkor". The aetiology is not fully

known, but as deficiency of good quality protein

appears to be the most important factor, the present

heading Is as good as any other at the present time,

bearing in mind its limitations.

The name Kwashiorkor was used by WILLIAMS

(1933, 1952) in the Gold Coast to describe the disease

from which the "deposed" child (see section on

Keratomalacia) there suffered. It is actually the

name for the disease among the Ga tribe living in

Accra among whom Dr. Williams found the disease.

The condition has long been recognised by

many primitive peoples among whom it occurs, and many

have their own name for It, a list of some forming an

appendix to the textbook entitled "Kwashiorkor" by

TRO ELL, DAVIES, and DEAN (1954) to which frequent

reference will be made in this section.

This book also contains a list on pp.2-8

of names given to the disease by clinicians in

different parts of the world. Two of the names

originating from India are - "Nutritional dystrophy" -
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ACHAR (1S50) and "Nutritional oedema syndrome" -

GOPALAN and PATWARDHAN (1950).

The term cannot, at present, be defined

within narrow limits, but the following description

is given by the FAO/WHO EXPERT COMMITTEE ON NUTRITION

(1953) - "a state of ill-health occurring where diets

are habitually poor in protein while they are more

nearly adequate in calories. Clinically, protein

malnutrition is most easily recognised when there Is

a relatively high intake of calories from starchy

foods together with an insufficient intake of protein.

The concept includes the effects of deficiency in the

quantity of protein consumed, of imbalance of amino-

acids, and deficiency of factors 3uch as Vitamin B12,

commonly found in foods in association with animal

protein and concerned with protein metabolism".

The pathological changes have been studied

extensively and in the words of DAVIES (1954) p.721

"the basic lesion seems to be a selective atrophy of

the enzyme-secreting glands, affecting the pancreas,

the small Intestines, and the salivary and lachrymal

glands". The findings from Uganda have been

confirmed by other workers - HARTZ (1949), DER SAR

(1951), MANSON-BAHR (1950), and GOPALAN and PATWARD.HAN

(1951). In the cases of BLANKHART (1951) in

Indonesia, the pancreas appeared to be normal.
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The clinical features are no?/ well known and

have recently been summarised by TROWELL (1954) but

these differ somewhat in different parts of the world.

In the Khond Hills, as in Asia generally, the dermatosis

is seldom severe and when it occurs it is less

pigmented. The writer has not seen a really marked

example of the "crazy-pavement dermatosis" as described

by TROWELL (1944) and others from Africa. As in

Uganda, circum-oral pallor may be the first change in

the skin. This loss of colour Is best seen when the

skin is stretched with oedema, and in the writer's

cases was especially marked In the distended cheeks.

For this quite characteristic feature of the disease

the Khonds have a name - "puling puling", which Is

probably derived from the Oriya verb "phuliba",

meaning "to swell". As far as the writer knows, no

other local Indian name for the condition has been

published. The people do not confuse Kwashiorkor

with puffiness under the eyes due to nephritis or

with any other facial swelling.

The hair of Indians is a3.most invariably

black, but rarely curly, even in childhood.

Dyschromotricbo3is, as in other p?rts of India, is

not a constant feature and may occur apart from

Kwashiorkor and be due to oxidising agents such as

ozone and to the action of ultra-violet light. The
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diseased hair is "usually 30ft in texture, and may he

easily pulled out of the scalp.

A complaint frequently heard from mothers of

ailing children in the out-patient department at

Udayagirl, is that the child's stools resemble the

food it eats. This is reminiscent of the statement

of TROWELL et.al. (1954) p.97 - "It is characteristic

of the advanced form of the disease that the stools

change ?/ith every alteration of the diet the

food emerges apparently unaltered".

L-iver enlargement is said to be inconstant -

FAO/WHO Expert Committee on Nutrition (ioc.cit.) p.21,

and Is very uncommon In this part of India. The

important work of LINDAN (1954) has thrown some light

on this. He was able to produce two types of fatty

livers in rats, i.e. enlarged and reduced in size,

depending on the supply of protein and carbohydrate in

the lipogenic diet. This would suggest that in

Kwashiorkor, too, the rate of growth of the body as a

whole and of the liver in particular, depends upon the

amount of carbohydrate in the diet.

Children with Kwashiorkor frequently show

signs associated with vitamin deficiency, particularly

A and the B group. The writer saw Xerophthalmia,

Eeratomalacia, and Bitot's spots, and Cheilosis and

Angular stomatitis. The eye signs seem to have been

reported more commonly from parts of the world other
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that "in Kampala children with Kwashiorkor occasionally

have slight Xerosis and Xerophthalmia although Bitot's

spots have not been seen". As mentioned already in

the section on Xerophthalmia, this term is not used

once in the W.H.O. report on Kwashiorkor in Africa by

Brock and Autret (loc.cit.),

ACHAR and BENJAMIN (195?) in Madras noted

ocular signs which they attributed to Vitaman A

deficiency, in 44$ of their cases of Kwashiorkor.

There were no skin changes characteristic of lack of

this vitamin, but for some reason these are

comparatively rare in infancy. OOMEN (1954)

described 44 Indonesian children between the age3 of

7 months and 7 years with advanced malnutrition.

Xerophthalmia or Keratomalacia occurred in 29. Their

carotene intake appeared to be satisfactory but the

diet was very low in animal protein and Vitamin A.

PAG OLA (1948) has reported similar findings from

Mexico*

90$ or more of the Vitamin A in the body is

stored in the liver. Recent work - WIESE et.al.

(1947), has shown, that the conversion of carotene

into Vitamin A takes place in the wall of the

intestine and not ih the liver as was previously

supposed. It may be that the changes in Kwashiorkor

in the mucous membrane of the intestines Interfere
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with the absorption of carotenoids and their

conversion into Vitamin A.

Vitamins of the B group are concerned in

enzyme systems and. as PIATT (lS54c) p. 154, puts it,

"Clinically, signs of insufficiency of a member of

the Vitamin B-complex may be primarily due to

deficiency of protein or amino-acids, from which the

body produces the protein part of the enzyme complex".

The literature on Kwashiorkor outside

Africa has been reviewed by MEIKLEJOHN and PAS3M0RE

(1951).

The incidence of the disease in a population

is very difficult to estimate. The following

quotation is from wELBGURN (195.^) as quoted in

"Kwashiorkor' p.110 - The inspection of a hospital

population, or of hospital records, may give very

little idea of the true incidence of mild cases. It

is likely that the true incidence of mild Kwashiorkor

will not be known until welfare clinics have been

greatly extended. Nearly half of the children

attending child-welfare clinics near Kampala may

suffer from mild Kwashiorkor".

The position at Udayagiri is no more satis¬

factory, and no attempt was made to estimate the

incidence in the Clinical surveys for reasons

mentioned above. The hospital records are not very

helpful. Under the heading "Other nutritional
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disorders" many cases of mild Kwashiorkor were

probably included but as there is no separate place

for the disease those with prominent features, such

as marked ascites or diarrhoea for instance, might

tend to be Included under these headings.

The possibly related conditions of Cirrhosis

of the liver and Carcinoma of the liver are dealt with

in Chapters 11 and 14 respectively.
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CHAPTER 11

DISEASES, IN THE AETIOLOGY OP WHICH, NUTRITION
MAY PLAY A PART

The subject matter of this chapter consists

of a heterogeneous group of diseases, with no

connection the one with the other, but with this in

common, that it has been suspected that nutritional

factors may play a part in their aetiology but no

convincing proof of this has been brought forward.

The evidence in favour cf such an aetiology is much

better in the case of some than in that of others.

Sometimes the evidence of the present study is against

nutritional factors being involved, but it has still

been thought best to deal with these conditions here.

The following subjects will b© considered

in turn -

A Cirrhosis of the liver

B The Anaemias

C Peptic ulcer

D Urinary calculus

E Tropical sprue

P Tropical pyomyositis

G Tropical ulcer

A CIRRHOSIS OP THE LIVER,

Experimental work in animals, and liver

biopsy and autopsy studies in man, on the subject of
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nutritional factors and liver disease have been

exceedingly numerous, especially during the past 15

years or so, and no attempt will be made to review the

literature. A receiit symposium entitled "Nutritional

Factors and Liver Diseases" (1954) has already been

referred to more than once.

The writer's experience at Udayagiri was

entirely clinical, and it is this aspect only of this

vast subject which will be dealt with here. From a

consideration of cases treated, in the hospital t ere,

a comparison will be drawn with the condition as

reported from other parts of the world and the

possible aetiology discussed.

Table 24 shows the clinical findings in a

series of 111 patients suffering from what is called

"Liver failure syndrome" and treated rt Udayagiri in

the five-year period. Included in this number are

10 oases which 'were not cases of hepatic fibrosis of

the Laennec type on clinical grounds but are included

here for completeness! they arc not included In the

analysis of incidence cf different signs, age and sex

etc. Of the remaining 101 cases, 8 were judged on

clinical grounds to be cases of primary carcinoma of

toe liver and these are included in the analysis.

The salient features of the syndrome xverc:

ascites, oedema of the dependent parts, occasional

enlargement of the liver and/spleen, mental apathy,

(Continued on p.152)



2h. Age
55

30
5o bo 50 50 ko 5o 35 6o 60

Liverfailuresyndrom©casestreatedatUaayagiri,1950-51**
o3X

Signs

AscitesOedemaLiverSpleen
Duration on AdmiffiLon

Fate

Remarks

M M * M H M M H
F F F

x X X X X X

X X X X X X X X X X

X X

mm

X X

2/12 5/12 2/12 8/12 1/12
1year 1/12 1/12 1/12 1/12 1/52

Died Died Died Died Died Died Died Died Died ? Died

?Carcinoma ?Carcinoma

i—• ro
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No.AgeSex

Signs

AscitesOedemaLiverSpleen
12

65

M

X

X

-

13

^0

H

X

X

-

lb

50

M

X

X

-

15

21

M

-

-

X

16

50

M

X

X

—

17

37

si

-

-

X

18

60

H

-

-

X

19

60

F

X

X

X

20

30

M

X

X

-

21

30

M

X

X

-

22

30

M

X

X

-

23

53

F

X

X

mm

Duration onFate Admission 6/12Died 6/12Died 3/12Died 3/52Died 1/12? 2/12Died 2/12Died 2/52Died 2/12Died 18/12Died 2/12Died 2/52Died

Remarks
Jaundice.acute abdominalpain,laparotomy

?Carcinoma
?Carcinoma

\~> GJ
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Signs

No.AgeSexAscitesOedemaLiver 2b

30

M

-

X

-

25

50

F

X

X

26

35

M

X

X

•

27

5o

F

X

X

-

28

35

M

X

X

-

29

38

M

X

X

-

30

[

70

M

X

-

X

L

31

b5

M

X

X

X

32

55

F

-

X

-

33

bo

F

X

X

-

3b

31

F

-

-

X

35

50

M

X

X

—

Duration
SpleenonFate Admission

-

1/12

Alive

X

5years

Died

-

1year

Died

-

6/12

Died

-

1/12

Died

-

2/12

?

X

2years

?

-

2/52

Died

-

1/12

Died

-

2/12

Died

X

1/52

?

-

6/12

?

Remarks
Hemiplegia

?Carcinoma
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Signs

No.AgeSexAscitesOedemaLiverSpleen 36

30

M

X

X

—

—

37

50

M

X

X

-

-

38

50

M

X

X

-

-

39

39

M

X

X

mm

-

bo

30

F

X

X

-

-

bl

30

F

-

mm

X

mm

b2

b5

M

X

X

mm

-

b3

30

M

X

X

mm

-

bb

20

M

-

-

mm

X

b5

60

M

X

X

X

-

b6

*+0

M

X

X

mm

-

b?

5o

M

X

X

Duration on Admission
Fate

Remarks

5/12 6/12 6/13
2years 3/12 1/52 2/52 3/12 2/12 2/52 3/12

?

Died
? Alive Died Died Died Died Died Died Alive &well

?Carcinoma Postmortem, acutenecrosis
6/12
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Signs

No.AgeSexAscitesOedemaLiver bQ

28

M

X

-

X

b9

18

M

X

-

X

50

50

M

X

X

-

51

38

M

X

-

X

52

39

M

-

X

X

53

35

F

X

X

-

5b

28

M

X

X

-

55

50

M

X

X

-

'56

50

M

X

X

X

57

10

F

X

X

X

58

30

M

X

X

-

59

30

F

—

■a

—

Spleen

Duration on Admission
Fate

Remarks

-

1/12

Died

X

3/12

Alive

Symptomspersist
X

2/12

?

X

6/12

Died

X

1year

?

-

6/12

?

-

1year

?

-

3/12

?

-

2/12

Died

X

1/12

Alive &well
Liverreceded,no ascitesandoedema

-

Vl2

Alive

-

2/52

Alive &well
Laparotomy,hobnail cirrhosis

H

0>



Table2kcontd No.AgeSex 60

38

M

61

35

M

62

50

M

63

**0

M

6k

20

M

65

V3

M

66

i*6

M

67

6k

M

68

18

M

69

30

M

70

31*

M

71

37

M

Signs

AscitesOedemaLiver xx- xx- X-X XX- XX- XXX x-- XX- XXX XX-
X

XX-

Durationof onFate Admission 2/^2?
1yearDied 1/12Died

3years? 6/12Died 1/12Died 3/12? 1/12Died 5/12Alive
&well

5/12Alive
1yearDied 1/12Died

Remarks
?Carcinoma Jaundice Diabetes
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Signs

No*AgeSexAscitesOedemaLiverSpleen 72

30

M

X

X

-

73

8

F

X

X

-

-

7M-

35

M

-

X

mm

75

28

M

X

-

-

-

76

50

M

-

mm

X

any.

77

25

M

X

X

-

w»

78

38

M

X

-

•»

-

79

k8

F

X

-

-

-

80

25

M

X

X

-

81

kk

M

X

X

mm

-

82

36

M

X

X

X

X

83

38

M

X

X

—

mm

Duration on Admission
Fate

Remarks

1/12Died 1/52DiedAnaemia 1/12Alive 1/12Alive 1/12DiedLaparotomy, Hobnailcirrhosis
Vl2? 2/12Alive

&well

2/52Alive 3/12Died 1/12Died 1/12Alive 1/12Died



Table2?*contd*

Signs

No*

Age

Sex

Ascites
Oedema

Liver

8*f

16

M

X

X

•

85

50

M

X

X

36

82

M

X

X

-

87

61

F

X

-

X

83

b5

M

-

-

X

89

23

M

X

X

-

90

58

M

X

X

-

t

91

*f0

M

X

X

-

92

b5

M

X

X

-

93

50

M

X

X

-

91*

32

M

X

X

-

Duration
SpleenonFate Admission

Remarks

3/12 1/12 2/12
3years 1year 2/12 6/12

Died Died
?

Died Died Died Died

?Sub-acutenecrosis ?Carcinoma

3/12 Vl2

1year 1/12

Alive &Well ? ?

Died

Stronglypositive Khantest.

k- &

CO
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Signs

No.AgeSexAscitesOedemaLiverSpleen 95

M

-

X

-

-

96

*f0

M

-

-

■mm

-

97

2*+

F

X

.

X

-

98

2b

F

X

-

X

-

99

35

M

X

X

-

-

100

1+0

M

X

X

X

X

101

12

M

-

-

X

X

Atypicalcases
102

7/12

F

-

-

X

mm

103

31

F

X

10*+1/12M

X

Duration onPate Admission

Remarks

3/12Died 1/12DiedLaparotomy,Hobnailcirrhosis
6/12? 6/12? 3/12Died 1/12AliveJaundice 6/12Alive 1/52Died 2/12Alive 1/52Died

Jaundice,acute necrosis Jaundice,after pregnancy ?Syhpilis



Table2b-contd. Atypicalcases(contd.)
Signs

No.AgeSexAscitesOedemaLiverSpleen io5

5o

F

X

X

X

106

15

F

X

X

-

X

107

33

M

X

X

**»

X

108

50

F

-

-

X

X

109

16

F

-

-

X

mm

110

30

F

X

X

X

-

111

19

F

X

—

_

•

x

Present Absent

miration on Admission
Fate

Remarks

6/12 1/12
byears 6/12 2/12 2/12 2/12

??Banti'ssyndrome ??Banti'ssyndrome
Died?Banti'ssyndrome Alive?Haemochromotosis &well Alive5/12pregnant,Jaundice &well AliveAfterpregnancy DiedLaparotomy,Liver small,congestedwith pittingoedema,2/12 afterpregnancy.

H

C7! v->
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and a peculiar "earthy" facies. One interesting sign

which was very common snd has also been net ed in these

cases by BLA.NKHART (1S54) and also by KARK (194?) was

pigmentation of the tongue. This was also quite

common in the general population (see Chapter 12) but

the pigmentation was darker and more extensive in the

cases with liver failure.

was carried out and the fate of 79 was ascertained.

Approximately 78% (62) had died, and of the 17 who

were still alive approximately half had been ill for

only one year or less. From this it may be concluded

that the disease is rapidly fatal within a year or two

in most of those patients who have reached the stage

of the disease with which they normally present them¬

selves at hospital.

predominance of males - approximately 4:1 - (Males 81,

Females 20),

Table 25 and shows an over all mean age at the time of

admission of 40 years.

The incidence of clinical 3igns was as

follows -

In September 1954 a follow-up of these cases

The sex incidence shows a marked

The age incidence for each sex is given in

Ascites 80 cases - approx. 80%
Oedema 78

Liver enlarged

Spleen "

33 "

21 "

(Continued on p.154)
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Table 25.

Age and Sex Incidence of Liver Pal litre Syndrome

Age group Male Female

0-10 - 1

11-20 4 1

21-30 9 1

31-40 27 6

41-50 16 2

51-60 IS 5

61-70 6 4

Total 81 20
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All these data are in marked contrast to

those of BLANKHART (1954), whose 67 patients with

cirrhosis showed the following features -

Sex incidence - Males 71 Females 36

Age incidence - 48$ in children below
the age of 15.

Clinical signs - Ascites 20$

Oedema 39$

Liver enlarged 60$

Spleen " *S$

GYORGY (1951) p.178, states that the most

severe cirrhosis in these cases was seen in those who

had shark oil a3 a major source of fat, ana suggests

that toxic and nutritional factors may here be

combined.

Toxic and nutritional factors may also act

together in producing the infantile cirrhosis of the

liver which has been described from many parts of

India. Few autopsies have been recorded, but RAO

(1935, 1936) published a detailed study of the liver

lesions. The disease usually begins during the first

year of life, and runs a fatal course within a few

months. According to Gyorgy (loc.eit.), it occurs

mainly in high Brahmin castes, amongst whom weekly

purgation with castor oil applied even in young

infants is a common custom. The writer sav; no cases

under the age of 8 years, but could not say whether
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this purging habit was adhered to among the relatively

few Brahmin patients.

In the West Indies an hepatic fibrosis

occurs, especially in young children - HILL (1951) and

HILL et.al. (1951), which has been variously termed,

Venous occlusive disease , Serous hepatosis", and

"Collagenosis of the liver". The changes in the

liver are apparently quite distinct from those seen in

Kwashiorkor as described in Africa. The aetiology

appears to be dietary.

WALTERS and WATERLOW (1954) have recently

studied the livers of children in the Gambia, with

growth retardation and hepato-splenomegaly, with none

of the features of Kwashiorkor. Their conclusions

are briefly -

(i) that the common, localised, periportal fibrosis

is the result of Malaria, which Is universal in

the early years of life.

(ii) that fine periportal fibrosis and diffuse

fibrosis represent successive stages of the

same pathological process.

(iii) that the process has a dual cause, and results

from the combined stress of Malaria and

Malnutrition.

In Africa the incidence of both Kwashiorkor

and Cirrhosis of the liver is high and there is a
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fairly general assumption that there is some

relationship, "but, recording to BROCK (1954) p.696,
t

the only definite evidence of this is that of Davies

(loc.cit.) p.702, which he quotes extensively.

Davies in "Kwashiorkor" p.147, summarises the position

as follows: "Taking a wide view, it seems that two

different sets of aetiological factors aro capable of

operating, one leading to fatty infiltration, the

other to fibrosis. In Uganda they appear to operate

together".

Turning again to the picture seen in the

Khond Hills, the writer would suggest that it does not

fit in with any of those descriptions from other parts

which have been quoted. Kwashiorkor appears to be

fp.irly common in childhood and protein malnutrition

would aeem to be mpinly responsible for this. In

contrast to the Gambia work, Malaria does not seen to

play a part in causing Cirrhosis in childhood.

Cirrhosis is common, but almost confined to adults

and 80$ in males.

It seems to the writer that alcohol may be

an important factor in explaining this. As was

mentioned in Chapter 8, native spirit is consumed

exclusively by men and in large quantities. Most of

the male patients were drinkers. The role of

alcohol in the production of Cirrhosis seems to be

fairly clear. Most workers today accept that it is



157

due to a conditioned deficiency of certain nutrients,

"but a few, especially in France, regard the ethyl

alcohol or some other constituent of alcoholic

liquors as being directly hepatotoxic. Brock (loc.

eit*) says that where Kwashiorkor, Cirrhosis of the

liver, and Carcinoma of the liver are all reported as

being common, e.g. Africa south of the Sahara, India,

and the Far East, "it is generally presumed that

alcohol is either not causative or only indirectly

contributive to the high incidence of the underlying

Cirrhosis of the liver". The writer feels that, in

the Khond Hills, alcohol is "indirectly contributive"

in the sense that it probably is not responsible for

Cirrhosis of the liver normally apart from the other

factors which precede it, namely protein malnutrition

and possibly Malaria.

B THE ANAEMIAS.

Most unsophisticated communities have been

reported to bo anaemic. With regard to India,

PATWARDHAN (1054) stated that only one careful study

of the Haemoglobin level in children had been published,

that of NAPIER and DAS GUPTA (1935). In this, at 5

years of age the male and female average was 11.5 gm.

of Kb/lOO e.c», and thereafter there was a steady

increase until at 16 years the male figure was 13.5 gm.

and the female 12.8 gm. British figures were higher

for each group by 1-1,5 gta.
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In TJdayagiri the laboratory records of .Hb

estimations were examined for 1952-4 and an attempt

was made to include at least 50 readings for each sex

in each of the 5-year age groups. Owing to the

relatively few old patients, this was not always

possible in some of the older groups. Estimations

were made by the Alkaline haematin method of King,

using e Grey wedge photometer. The results are given

in Table 26.

In the Clinical Surveys the colour of the

lower palpebral conjunctiva was estimated and graded

roughly as "Good", "Fairly good" and "Poor", as shown

in Table 27.

Table 27.

Clinical Hb Estimation

Bakingando Bislpara Barokhoma School

Good 145 132 84 41

Fairly good 591 443 588 61

Poor 42 50 51 5

Allowance must be made when considering the

hospital figures for the fact that they are of a

population of people seeking medical treatment for

some condition or other. Many of them were suffering

from a disease or diseases which may produce anaemia;

for instance, Malaria, Hookworm infestation, protein

malnutrition, or hepatic fibrosis. Nevertheless,

(Continued on p.160)



Table26.

Haemoglobinestimations,Udayagiri,1950-5^.
Age

MALE

MeanHb.ingm/100m.l.
No.ofTests

FEMALE
MeanHb.ingia/100m.l.
No.of'

0-5

7.72

56

7.7

50

6-10

7.80

50

7.95

50

11-15

8.05

53

8.67

50

16-20-

8.75

50

8.80

52

21-25

10.58

50

8.86

59

26-30

9.76

50

8.66

50

31-35

10.*t2

5o

9.21

50

36—Vo

9»!+3

50

9.35

50

*H->+5

9.90

3^

8.70

15

**6-5o

8.89

51

9.20

31

51-55

9*21

60

7.93

22

56-60

9.31

h6

8.M-9

13

61-65

7.8?

17

8.85

2
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many results were routine estimations of Hb before

operation or in patients with, conditions which do not

produce anaemia. Consequently, although it may be

assumed that the mean values for the population at

large would be considerably higher than those given,

yet the hospital figures are surprisingly low and

suggest that anaemia of quite a marked degree is

prevalent.

Prom the aetiologlcal point of view, the

factors which bring about anaemia are probably of two

kinds -

(a) Those which result in destruction or

loss of blood.

(b) Those which impair the formation of

blood.

(a) Two main diseases are responsible for this in the

Khond Hills - Malaria and Hookworm infestation, and

these are dealt with in Chapter 15. The former is

chiefly operative in the very young and is widespread,

whilst the latter is usually contracted by the older

child and adult when they go into the jungle to

defaecate. Table under the section on Amoebic

dysentery shows that more than 80% of all patients

are infested. The degree of infestation has been

recorded at Udaypgiri by a method of counting ova

Introduced bj WILKINS (1942), a former Medical

Superintendent. This has shown that, -whilst the
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Incidence of infestation is very high, the degree is

very low in the majority. It may "be that the almost

universal infestation with hookworm plays some part in

the general low level of Haemoglobin. On the other

hand, many patients were treated in whom the Hb was as

low as 2 gm/lOOc.c,, the stool showed anything up to

10,000 ova in Ic.c,, and the clinical condition was

grave, sometimes even fatal.

In addition to anaemia resulting from

disease, the special loss in the female by menstruatiaa

end the strain of child-bearing and lactation is shown

by the tendency for the mean Hb values to be lower in

the female during the years when these factors

operate and not before or after this - see Table 26.

The anaemia resulting in these ways is

usually Microcytic and Hypochromic but may be

Normoeytic.

(b) (1) Iron deficiency. It is unlikely that the

diet is ever deficient in this element, and the figure

of 27 mgm from the dietary survey falls within the

recommended limits. Milk Is poor in iron, but foetal

stores appear to be adequate and Anaemia is very

uncommon In the first 6 months of life.

(ii) Protein deficiency. It has been shown by

TRISTRAM (1949) that all but one of the essential

amino acids occur in the Haemoglobin molecule and make

up 61$ of It. Diets deficient In one or more of the
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essential amino acids soon cause Anaemia in experi¬

mental animals. Thus GILLESPIE et.al. (1945)

produced Anaemia in rats with a diet deficient only

in lysine, and GLYNN et.al. (1945) with a diet

deficient only in methionine. In the latter case

the marrow picture was typically raacronormoblastic

and apparently indistinguishable from that described

by WILLS (1933-4) in India and WOODRUFF (1951, 1955)

in Nigeria. LARSEN (1948) found that in patients

with acute or chronic liver disease the red blood

cells have an increased diameter but a diminished

thickness, and Woodruff (loc.cit.) described the same

changes as characteristic of the red cells of not only

pregnant women and young children, but also of adult

males and non-pregnant women, in which protein

malnutrition v/as associated with Anaemia.

PASSMORE (1947-8, 1948-9) has pointed out

that in India, Macrocytic anaemia of pregnancy is fre¬

quently refractory to treatment by many of the sub¬

stances which cure Pernicious Anaemia, and has

suggested that inadequate intake of protein may

possibly be the cause. DAS GUPTA (1951) found that

73.2$) of mothers, of a total of 2,817 under

observation in Bombay, were suffering from severe

secondary Anaemias, mainly nutritional, and he

inferred that this was responsible for a large number

of premature and Immature births.
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TROWELL (1942-3, 1943-4) in Uganda,

described what he termed "dimorphic anaemia" in which

protein deficiency appeared to be coupled with iron

deficiency due to hookworm infestation.

(iii) Deficiency of Folic acid or Cyanocobrlarain.

The megaloblastic anpemia of pregnancy first described

from India by WILLS and MEHTA (1930, 1930a) Is usually

refractory to parenteral liver extracts and

cyanocobalamin but responds to Folic acid. It may

be, as Passmore suggests, that the few cases

refractory to all haeraatinics are due to protein

def ic iency *

MANSON-BAHR (1951) found In Fiji that Mega¬

loblastic anaemias in Indians, mostly pregnant women,

responded to Folic acid but not to cyanocobalamin.

He has suggested that the incidence of some types of

this Anaemia in the tropics can best be explained by

the hypothesis that there is a seasonal variation of

Folic acid antagonists in the food or by the absence

seasonally of Folic acid conjugates.

VILTER et.al. (1950) put forward the view

that nucleic acid, which is essential for haemopoiesLs,

is thought to be synthesised by a "chain reaction" in

which, in the first stage, folic acid, probably first

converted to folinic acid, exercises a coenzyme

function in the formation from uracil and other simple

substances, of purines and pyrimidines. In the
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second stage, cyanocobalamin is thought to act as the

coenzyme for the conversion of pyrimidines to

nucleosides, which are available for the formation of

nucleotides, and so of nucleic acid. On this theory,

a deficiency in either folic acid or cyanocobalamin

may cause a breakdown in nucleic acid metabolism.

The latest contribution from India to this

very difficult subject - POY et.al. (1955) describe

Anaemia in Assam as being microcytic hypochromic and

responding in nearly all cases to oral iron. This

also seems to be the predominant Anaemia on the hot,

damp coast of Kenya. The diet seems to be satis¬

factory. They go on to point out that in Kenya

megaloblastic hyperchromia anaemia predominated in

the cooler highlands.

In Table 28 the details of 20 cases of

women delivered at Udayagiri suffering from Anaemia

which was considered to be primarily nutritional in

origin are given. Two of these cases were

refractory to all the haematinics and two other cases

which were not delivered were likewise refractory,

and all these four women died. The possibility of

protein deficiency being the cause was not considered,

unfortunately. In all these cases the blood picture

was macrocytic and sternal puncture in a few showed a

megaloblastic marrow.

(Continued on p.168)



Table28.
AnaemiaofPregnancycasesofmalnutritionalorigindeliveredat Udayagiri,1950-51*.

Duration
No.Ageof

pregnancy
Hb.ingms. atweekly Intervals.

OnSubse- adm.quent.
Associated Conditions

DetailsofDeliveryConditionofBaby
135

28

2.5

222Fullterm3.53.5 327 b16 520
20

36 3^ 28 28

5.0 3.0

620Skillterm8.5
6.5

li 5.5 ^.0

Malaria Hookworm Malaria Hookworm Malaria

Breech.Died Obstructedlabour,forcepsdelivery. Normal.Died,left ventricularfailure. Forcepsdeliver Normal Post-parturn haemorrhage Twins-firstL.O.A. Secondbreech.
Premature, stillborn. Live.5lb.M-oz. Live.5lb.7oz. Died Premature, 31b.Ooz. Live. 5lb.5oz. Bothdied.



Table28Contd
No.

8 9

Duration
Ageof pregnancy

28 17

36 3^

Hb.ingms. atweekly intervals
OnSubse- adin.quent. 9.6 8.613.2

Associated conditions Hookworm

1025 1120 1222 1331

3^ 3^ 3^ 31*

7.1 6.7 3.1 3.9

5.35.5 5.2

d

7»1+ 9.5 3.8 3.55.5 2.2 3.5

Bacillary dysentery Hookworm Pyelitis Asthma

DetailsofDeliverConditionofBaby Normal.Diedlater. Normal
H n

Premature,died. Premature, stillborn. Live. J+lb.2|-oz. Stillborn. *flb.0oz. Maceratedfoetus
tt

Live. 5lb.l0oz.



Table28Contel.
Duration

No.Ageof
pregnancy

lb3232 1520Fullterm 16183^ 172136 1830Fullterm 1916Fullterm 202828
lib.ingms. atweekly intervals

OnSubse Adra.quent 6.89.6 6.7 b.b8.1
11.1 10.2

7.79.2 7.0 7.5 6.06*5

DetailsofDeliveryConditionofBaby NormalLive,
31b.lloz.

"Died. "Premature.
31b.2oz. Died.

"Live.^lb.7oz. "Live.5lb.0oz. "Live.31b.^oz. "Premature.Died.
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The writer's experience in the Khond Hills

seems to be rather similar to that described by Poy et.

al. in the Kenya highlands. By way of summarising

the situation, it may be said that Anaemia is very

prevalent, mostly of a microcytic hypochromic type in

the causation of which Malaria and Hookworm

infestation play a part but are not the whole story.

Macrocytic hyperchromic anaemia, especially in

pregnancy, is by no means uncommon, and whilst usually

responsive to folic acid, and occasionally to

cyanocobalamin, protein deficiency may be a factor,

and possibly the major factor, in some.

C PEPTIC ULCER.

Gastric and duodenal ulceration are a very

good example of the different forms which a disease

may take in different parts of the world.

Nutritional factors appear to play no part in the

disease as seen in the West, but although the lack of

any specific nutrient has not been proved to be

responsible, yet there is much evidence to show that

In South India, at least, diet plays an Important part.

It is the most common disease of the upper

gastro-lntestinal tract treated In Udeyagirl, and

although not recorded separately, it forms about 90%

of all in-patient cases included under "Diseases of



the stomach", and probably about ?<0% of the out¬

patient figures.

The ratio of gastric : duodenal ulcers is

of the order of the figure given by SOMERVELL and

ORR (19^6) from Travancore, i.e. 1 s 30. These

workers based their observations on approximately

2,500 cases, of which nearly 600 were followed up.

They pointed out the following features of their

cases which differed from those of the West -

1. Rarity of perforation and haemorrhage.

2. Rarity of acute appendicitis, but very

marked association of chronic appendicular

involvement.

3. Prevalence of gastritis end duodenitis,

leading on to ulcer formation.

Experience in the Khond Hills was similar,

except that rppendicular involvement was not obvious.

During the 16 years since the hospital was opened

only one case of perforation end one of haemorrhage,

both of duodenal ulcer and botli in Oriya males, have

been seen. The haemorrhage followed a few hours

after routine treatment of Hookworm infestation with

tetrachlorethylene, prior to operation, and was

massive and rapidly fetal. Acute appendicitis is

extremely uncommon; the writer saw one case in a

young Khond male •
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Experience in Udayagiri rise confirms the

findings of DOGRA (1940) from a study he made of 258

cases concerning the common site of the ulcer, and

the age and sex distribution. Most of the ulcers

were situated on the anterior wall of the duodenum,

and by the time they reached hos ital 86$ had

developed an advanced degree of obstruction at the

pylorus. The age group most commonly affected was

26-40 years, and men were affected 20 times more

frequently than women. The disease was rare among

the well-to-do.

Adhe3ion3 between the duodenum and the

liver, gall bladder, pancreas and small intestine,

are numerous and commonly seen, and freouently there

is r massive fibrous reaction around the base of the

ulcer so that at first glance an ulcer-carcinoma

might be suspected.

The aetiology of this type of peptic

ulceration is obscure. Somervell and Orr (loc.cit.)

blamed the tapioca diet which is eaten in the extreme

south of India. Tapioca (cassava) is one of the

poorest natural sources of protein and is especially

deficient in cystine and methionine. However, the

disease appears to be eqiially common in other parts

of Peninsular India; for instance, 0rls3a, where

tapioca is not eaten and rice is the staple. On the

other hand, the disease is confined almost entirely
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to the rice and tapioca eating areas, as shown by ORE

and RAO (19S9) in a study of hospital returns which

showed that there were 58 times more cases in the

South than in the North. The people of the latter

are wheat-eaters, but the difference in diet does not

seem to have any effect upon the height and weight

and general physique. WILSON and WIDDOWSON (1942)

compared Hindu children in the Punjab, 5969 in number,

with 2599 children in Central Provinces and Orissa in

these respects, and found hardly any significant and

consistent difference.

Peptic ulceration has been produced in

experimental animals by feeding them on deficient

diets, DRUMOND et.al. (19S8) produced them by

feeding diets deficient in Thiamine for long periods,

McCARRISON (1953) fed rats on diets similar to those

eaten by Sikhs, Madrasis, and in Travencore. None on

the Sikh diet developed peptic ulcer, whilst 11$ of

those on the Madras! and 29$ of those on the

Travancore diet did, ORR and RAO (1939a) were unable

to repeat these effects, and concluded that they were

"in no case able to produce ulcers of the stomach or

duodenum in either albino rats or dogs on e diet

resembling those consumed by the poorer classes in

Madras Presidency and Travancore",

"Hot" spices have for long been blamed, and

more recently OGILVIE (1953) has again suggested this
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as the explanation. These, however, are consumed in

all parts of India, and it 13 well known that patients

respond to medical treatment even when the consumption

of chillies is not restricted.

It Is not possible to say how long the

disease has been known in the Khond Hills and surround¬

ing area, but It would appear to have been prevalent

at the same time as Somervell and Orr were noting it

in Travancore in the early 1930?s, as DOGRA (1940a)

quotes the records from the King George's Hospital,

VIsagapatam, for 1972-7 where there were 571 cases in

this period. This hospital treated many patients at

that time from the Khond Hills area.

Treatment provides a contrast with experience

in the West. Dietetic treatment Is extremely diffi¬

cult to control among people xvith religious and other

prejudices about food, and operation holds out the

most likely means of cure. Gastro-jejunostomy has

been, and still Is, practised extensively and with

uniformly good results. Jejunal ulceration, so

common a sequel to this operation in the West, is

hardly ever seen. At TJdayagiri, in more than 200

Gastro-jejunostomles only one example of this

complication has been seen. An extensive follow up

is in progress (THOMAS (1955)) and scores of cases

are known to be well and alive 5, 10, or even 15

years after operation.
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The general health of most of the Indian

cases is poor and the presence of pyloric stenosis

makes improvement of this a very difficult matter.

Malaria, Ankylostomiasis, and Amcebiasis are frequent

corxcommitants. The difficulty of obtaining blood

donors because of superstition and prejxxdice means

that gastrectomy can be rerely performed In these

subjects. Patients stand the simple operation of

gastro-jejunostomy well, and the writer's personal

series of r/7 cases with only 2 deaths compares

favourably with other series in similar conditions,

e.g. at the Government General Hospital in Madras in

1928, ^7^ cases were operated upon with *7 deaths.

Two other features of the disease as

encountered In the Khond Hills are worth mentioning.

Firstly, it has repeatedly been notices that patients

appear to gain considerable relief by pressing the

end of a stick or some other hard object into the

epigastrium. It may be that a spasmodic element is

more prominent in these cases than in the West.

Secondly, the writer found that chloral hydrate gr?0

at night nearly always brought relief from pain and a

good night's sleep and never caused symptoms of

gastric irritation.

Recently, several reports of peptic

ulceration occurring in different parts of Africa

have appeared - K0N3T/.M (1954), BUXTON (1954) and
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ROSE (1955). The first writer quotes from earlier

reports from Nigeria by AITKEN (1937) and ELLIS (1948).

Konstrm comments upon the similarities of peptic ulcer

in India and in Nigeria. In both countries the

disease is confined to the South and in these parts

the climate, social status and diet of the people (yam

and cassava in Nigeria, and rice and tapioca in India)

are similar. Ulceration is predominantly duodenal In

both countries but is said to be posterior In Nigeria,

whilst it is anterior In India.

Buxton reports a high incidence of peptic

ulcer, usually affecting the anterior surface of the

first part of the duodenum, occurring in Ruanda-urundi,

Belgian Congo. He believes that heavy smoking and

drinking, dietary deficiency in protein, and fear, are

contributory factors. The fibrous reaction seen in

India is common in Africa too, and both these workers

perform gastro-jejunostomy with success.

Rose reports from Sierra Leone that there

Schistosoma Infestation plays an important role in the

causation of pyloric stenosis.

D URINARY CALCULUS.

In all, 21 cases were seen during the five

years. Most of these were cases of single phosphate-

oxalate stones in the bladder.
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McCARRISON (1951) found from a consideration

of hospital statistics that urinary calculus appeared

to be more common in the Northern wheat-eating, than

the Southern rice-eating part of India. He was able

to produce calculi in a certain proportion of rats by

feeding them on diets rich in whole wheat, deficient

in vitamins A, C, and D, and containing an excess of

calcium. He suggested that a deficiency of Vitamin

A contributed to the formation of urinary calculi.

His work and conclusions hpve been

criticised by Newcorab and Rangan a than - NEW COMB (1929),

RANGANATHAN (1950), and NEWCOMB end RANGANATHAN (1950).

The diets used differed markedly from those obtaining

in regions where clinical cases ere common, and the

composition of the calculi in the two cases also

differed. In the Khond Hills, urinary calculi are

quite common, but no relationship to diet has been

not ed.

E TROPICAL SPRUE.

This is most comnonly seen in Europeans

but has been reported among Indians; as far as the

writer knows, none from Orissa, but two reports, at

least, are from Madras - MALCOLMSON and MURTHY (1951)

and EAMANTJJAYYA (1950). Steatorrhoea from any cause

has not been seen in the Khond Hills,
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P TROPICAL PYOMYOSITIS.

This condition is characterised by the

presence of deep intramuscular abscesses with

associated pyrexia. The causative organism appears

usually to be the staphylococcus aureus, and less

commonly a streptococcus. The incision of these

abscesses forms an important part of all minor surgery

at Udayagiri. The disease has been reported from all

parts of the tropics, and appears to be, like tropical

ulcer, common in malnourished persons. It occurs

most frequently in babies and young children and is

rarely seen after the age of in the writer's

experience. The most common site for the abscesses

is the thigh, but any muscle group may be affected

and the buttock, deltoid, chest wall, and calf, are

also often involved.

Most cases pass rapidly through a non¬

suppurative stage into pus formation and rapidly heal

after incision and drainage. Occasionally a series

of abscesses results in different parts of the body.

If incision is delayed, the abscess becomes very

large and others tend to form, with great muscle

damage and deterioration in general health. Several

of the writer's cases have been so ill that death has

resulted despite the evacuation of several pints of

pus.



G TROPICAL ULCER.

This condition is well known in most parts

of the tropics, rnd although it has been repeatedly

investigated, its aetiology is still obscure,

FORBES BROWN (1930, 1935), CLEMENTS (1934, 1936), and

O'BRIEN (1952), have reported it as being common in

malnourished persons, but Udayagiri experience does

not support this. Dr. Wilkins (personal

communication) saw several hundred cases in the years

1940-2 in epidemic form in labourers returning to the

hills from Assam. Tropical ulcer had previous to

this time been rare, but from then on it seemed to

become established, and now something like 50 cases

are treated every year. All this suggests that it i

primarily an infection; the nutrition of the

returning labourers was good.
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CHAPTER 12

SIGNS FREQUENTLY ASSOCIATED WITH
A DEFECTIVE DIET

In this chapter the incidence of certain

signs noted during the Clinical Surveys in the Khond

Hills carried out by the writer, will be presented and

comparison made with the findings In other parts of

India, and brief reference made to similar work in

other parts of the world.

A large number of nutritional clinical

stirveys has been carried out in recent years, but the

significance of many of the signs which have been

noted is far from clear. The old concept of a

certain sign being due to a certain nutrient being

deficient has been superseded by a realisation that

the problems involved are extremely complex. In a

recent review of the subject PASSMORE (1954) states

the position In these words - "There appears now to

be no doubt that many different metabolic pathways

converge onto a common metabolic pool, from which

both the material and the energy necessary for

organic synthesis are made available. Thus

different biochemical lesions may lead to the same

structural abnormality".

For instance, RICHARDS (1949) has shown

that in the rat an excess of thiamine may promote



pantothenic acid deficiency, and the similarity of

effect of the deficiency of amino acids and vitamine

of the B group has already boon referred to.

Certain of the signs which seem to be of

special importance are singled out for discussion of

their ossible aetiology, and th© age incidence is

specially noted.

Table 29 gives th© incidence of different

signs observed in the three Kul villages and in the
: dayagiri fiddle School, The scheme of examination

was based on the Standard Survey Punch Card of the

Department of Human Nutrition, London school of

Hygiene, Certain modifications were made, and some

additional signs wore included as they appeared after

the first survey, that in Bakingando, to bo quite

common.

For comparison, in Table 30 are given the

collected findings from other arts of India. There

is no uniformity about the signs looked for, and

Indeed, in some instances, about the definition of

the terms used, so that it is not certain that the

same finding is being described. By and large, it

may be said that the results are very similar in

different plrces and that they support the evidence

gained from the dietary prrt of Nutrition Survey® to

the effect that the main deficiency is of anlrarl

(Contd. on p.186)



Table29-

IncidenceofCertainSignsinClinicalSurveys
Sign

Hairofhead Drystaring Fypochromotrichia
ISyes

Photophobia Wrinklingofconjunctiva Hyperaevaia Pinguecula Pterygium Pigmentation(patchy) Blepharitis Lachrymation Bitotsspots Circumcornealinjection Cornealulceration Xerophthalmia Cornealopacities
Face

Pigmentation Telangiectasis Folliculosis

BakingandoBisiparaBarokhomaSchool
grade1

2 3

5

2

28

a.

6

2b

11

1

mm

1

1

1

X

bb

22

21

X

bo

59

30

X

b

27

7

1

2

*+3

b

X

330

379

57

19

22

23

2

X

20*4-

30^

68

1

9

b

—

1

-

-

—

2

3

1

5

2

27

•

-

3

1

-

-

—

7

10

7

b

2

l

X

25

11

2

l

1

10

b2

16

H

CO

o



Table29contd
Sign

Face(contd.) Folliculitis Dyssebacia
Teeth

Malocclusion Edentulousgrade1
2

Cariesgrade1
2

Gums
Bluecongested

Tongue
Red Magenta Papillaeswollentip

elsewhere
atrophiedtip

elsewhere

Fissure}central Lateral

Geographism

BakingandoBisiparaBarokhomaSchool 1

2

2

1-

109

81

■mm

X

X

X

19

22

3?

35

26

15

—

**5

107

111

3

31

61

36

17

20

5

1+

1

9

10

2

2

9

3

V31

*tl0

M-27

85

166

217

257

2

10

22

-

9

22

3

117

22^

159

21

8

32

27

5

2

10

b-



Table29contd.
Sign

Lips
AngularStomatitis Laperleche Cheilosisgrade1

2

Enlargedparotid Skinofbodyandlimbs Xerosis Cracked "Permanentgooseflesh" Follicularkeratosis Perifolliculitis Trueulcars Ulcerscars
Bones

Skullbossing Bowlegs Beadedribs Pigeonchest Wingedscapulae
Potbelly Oedemaoflegs

BakingandoBisiparaBarokhomaSchool 20

9

9

6

2

2

2

1

67

xk7

h7

3b-

6

v9

b

b-

5

1

-

-

6b-

11

6o

13

102

11

25

21

b-

17

b

-

5

3b

57

10

tarn

1

-

8

29

20

7

12

93

51

bb

2

2

23

12

3

2

1

1

a

2

2

6

-

78

26

21

2



Table29contd
Sign

Enlargedliver Certainsignsnotincludedon StandardSurveyPunchCard. Pregnancy Pigmentationoftongue Eyes
Gircumeornealpigmentation Purplishspotsattheseats ofperforationofanterior ciliaryarteries Conjunctivitis Coincidenceofpterygiumand Pinguecula Immaturecataract Mature"

Bakingando
BisiparaBarokhomaSchool

3

1

1

3

5

6

X

61

180

1^

X

if

8

5

X

58

159

51

X

18

8

—

X

11

22

1

lb

23

l*f

•»

2

3

3

-

Notrecorded Absent



Table30.
%Incidenceofcertainsignsassociatedwithadefectivediet asreportedbydifferentworkersinIndia

LAL(195*0

Eyes 1Conjunctivadry 2"dryand wrinkled
3Bitotsspots Corneal vascularity

5Nightblindness
6Pigmentation Tongue 7Angularstomatitis

8Redandrawtongue 9Fissured Skin 10Follicular keratosis

1*0% 1.1 1.2 3.1 1.0

PATWARDHAN(195*+) NilgirisAssam b.9%52*5% l.b 3.2 6.6

25.6 11.5 7.8

C00N00R(1951-2) EstateEstate NP 0.5^S.*+$

70.0

0.5

0.8 2.5 2.5 12.8

2.0

WILSONand W1DD0W30N (19^2) 2.7$ 16.8

H

CO

21.3

13.8



Table30Contd

LAL(19J?+)

11Hairdryand lustreless
12Palpableliver

PATWARDHAN(199*)COOHOOR(1951-2)WILSONand EstateEstateWIDDOWSOK
NilgirisAssamNP.(19^2) 0.7%16.0% 0.72.50.01.2
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protein end fat, possibly of vitamins of the B group

rnd Vitamin A, md other vitamin deficiencies in

special circumstances.

In addition to the work done in India and

quoted in Table .60, accounts of similar surveys have

been read by the writer, and in many ways conditions

appear to be comparable. The volume of literature on

the subject is far too great to infer that it lias in

any way been reviewed, but the following papers have

been consulted - DUBE (1954) in Hyderabad, India;

GILROY (1651) A3sam, India; PLATT (1946) British West

Indies; POLUNIN (1953) Malaya; NEW GUINEA NUTRITION

SURVEY EXPEDITION (1947); GRIFFITHS (1950) Gambia;

PLATT (1939) Nyasalend; and NICOL (1949, 1952)

Nigeria.

Table 31 shows the number of instances of

certain signs in each age group and the approximate

percentage this was of ell those examined in that ege

group.

DISCUSSION OF THE SIGNIFICANCE OF CERTAIN SIGNS.

The hair of the head.

Dry staring hair, and loss of the normal

pigmentation called Hypochromotrichia or Dyschromo-

trichosis, were quite common in young children.

These changes have already been noted in connection

(Continued on p,191)



Table31
IncidenceofcertainsignsinClinicalSurveysatdifferentages. Sign

Agegroup

Bakingando
Bisipara

Barokhoma

No.$

No.

%

No.

%

Drystaringhair

0-10

52.5

1

0.5

29

12.0

11-20

11.0

1

1.0

1

0.7

Hypochromotrichia

0-10

-

23

12.1

11

5.0

11-20

-

1

1-9

-

-

Wrinkledconjunctiva

0-10

Not

23

12.1

*+9

21.6

recorded

11-20

16

l*f.8

38

28.2

21-30

23

1^.9

13

9.9

31-^0

12

13.6

3.8

1̂-50

8

7.2

3

*U2

Pinguecula

0-10

Not

10

5.3

27

12.6

recorded

11-20

61

60.3

93

67.8



Table31Contd. Sign

Pinguecula(contd.) Dyssebacia Angularstomatitis ►f

Agegroup 21-30 31-1+0
if1-50 0-10 11-20 21-30 31-1+0 lfl-50 0-10 11-20 21-30 31-1+0 M-1-50

Bakingando No.%

Bisipara No.#

Barokhoma No.%

Not recorded

ll^f 67

7^.0 76.1

95 90

81+.8 81+.1

*

1+2

h9.b

30

35.3

If

2.0

3

1.6

3

1.3

9

9.0

13

12.8

15

10.8

12

17.0

1+6

30.0

22

19.6

13

15.0

2*+

27.2

25

23.3

10

15.0

13

15.1

8

9.1+

9

*+•5

1

0.6

5

2.1

2

2.0

1

1.0

-

M9,

5

b.O

5

3-3

i+

3.5

2

1.5

1

1.2

-

-

1

1.3

-

..

-

mm



Table31contd. Sign

Cheilosis Blacktongue

Agegroup 0-10 11-20 21-30 31-^0 *4-1-50 0-10 11-20 21-30 31-*K> *4-1-50 5l-6o

Bakingando No.%
136.5 1*+13.0 2021.0 l*f8.0 *4-6.0 Not Recorded

Bisipara No.

%

6

3.2

11

10.8

23

lb.9

1*+

15.8
1

1.1

1

0.6

*4-

3.9

15

9.9
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1
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with Kwashiorkor, in Chapter 10, of which they are

frequently a sign, but not necessarily so.

The eyes.

Wrinkling of the Conjunctiva, This is

best seen when the eyeball is moved to and fro, and

is generally held to be a sign of Vitamin A deficiency

seen before the really dry eye of Xerophthalmia.

Three grades of wrinkling were noted. This change

occurred much more commonly than any of the other

signs attributed to a deficiency of Vitamin A and,

unlike them, quite often in adult eyes. It is

ossible that irritation and/or protein deficiency

may play a part in the aetiology.

Bitot's spots.

These consist of patches of heaped up

conjunctival epithelial cells plsced just lateral to

the cornea on the eqtiator of the eye. They are

generally triangular In shape with a slightly concave

base about 5 m.m. in width rnd placed about 1 m.m,

from the corneo-scleral junction. Sometimes they

are round or oval and may be composed of fine lines

as well as dots. "A dab of chalk paste striated with

a pin" is one well-known description. They are never

situated on the cornea and never ulcerate. There is

controversy as to whether these spots are usually a

sign of Vitamin A deficiency or not, NICHOLLS (1951)
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p.754, states that although thickening and pigmentation

of the conjunctiva usually accompany Bitot's spots,

Night blindness and Keratomalacia do not. KIRWAN et.

al. (1941) thought that they were not necessarily due

to Vitamin A deficiency, end in their cases of

conjunctival pigmentation with and without Bitot's

spots, 71,7^ were found to have a normal level of the

vitamin by photometer examination. Dr. C.D. Williams

(personal communication) believes that they are a sign

of healing after Vitamin A deficiency. She has never

seen them under the age of 4 year3. TROWELL et.al.

(1954) p.108, state that they have never been seen

accompanying Kwashiorkor in Kampala, although slight

Xerosis and Xerophthalmia have. PAGOLA (1948) found

them in 1% of his cases in Mexico,

In the Khond Hills, 11 cases xvere recorded

in the clinical surveys, and they were invariably

accompanied by Xerosis of the eye. The writer saw

two cases of Keratomalacia which also had typical

Bitot's spots. This is contrary to the experience

of Nicholls and also to the idea that they are a sign

of a healing process.

Pigmentation of the Conjunctiva. This is of two

kinds. By far the commoner variety is patchy in

distribution and, like Pinguecula, was almost universal

after the early years of childhood. Much less
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frequently the pigment was concentrated around the

liiiibus and conformed to the description given by RAO

and DE (1951) and called "circumcorneal pigmentation"

"by them. The Coonoor workers believe that this is

probably genetic and a function of skin pigmentation -

Gopalan (personal communication).

Pinguecula and Pterygium. These two conditions

are usually considered together and sometimes dismissed

as being the early and late stages of the same process.

However, as DUKE -ELDER (1S33) points out, Pterygium

can occur independently of Pinguecula. In the Khond

Hills, Pinguecula is almost universal, as mentioned

above, but Pterygium is much less common and seen

mostly in older people. The writer was told that in

Bengal the reverse was true. As far as one can snake

out, the only relevant difference in mode of life is

that in Orissa the villages houses have no chimney and

are filled wit-i smoke for hours during the day and

night, whereas in Bengal it is the rule to have a

chimney and the houses are not smoky. This would

suggest that the two conditions possibly have a

different aetiology. Pinguecula may result from

constant irritation by smoke, but these conditions do

not appear to produce Pterygium. The place of mal¬

nutrition in the causation of both is unknown.
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Purplish patches of choroidal pigmentation.

These occur at the seat of perforation of the anterior

ciliary arteries in many children. This condition

was also noted hy WALTERS (1948) in the Gambia, and

it was thought at one time that there might be c

correlation between this condition and evidence of

rickets, but further study did not bear this out.

An illustration is to be found in PARSONS (1942)/p,82.

The face.

Dyssebacia. This is defined by JOLLIFFE et.al.

(1950) as "a series of disturbances of the sebaceous

glands, characterised by an Increase in oiliness and

associated with dermatitis, fissuring, filiform

excresences, and 'shark' skin". It is usually s

sign of Riboflavin deficiency, snd the writer found

It frequently associated with cheilosis and angular

stomatitis. In nearly all cases the changes were

confined to, or most marked on, the bridge and bulb

of the nose.

The teeth.

Caries. This is fairly common, especially of a

mild degree. It was especially associated with mild

parodontal disease, probably due to a lack of dental

hygiene. Betel chewers often had attrition of the

molars, and it was common to find the non-biting
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surfaces coated with dark brown stain. Sometimes

recession of the gums was caused by the excessive

deposition of concretion. In a number of children

the condition described and illustrated by THOMSON

(1949) and called "Bar decay of the deciduous teeth"

was seen.

Malocclusion. It is known that irregularities

of the teeth of the forepart of the jaws are

relatively common in unsophisticated communities.

This part of the jaws does not increase in length

after the eruption of the deciduous teeth, and if its

growth is stunted it may not be of sufficient size to

accommodate the permanent teeth. No specific

deficiency has been incriminated.

The tongue.

Signs of chronic glossitis are extremely common

In the Khond Hills. The earliest lesion is hyper¬

trophy of the fungiform papillae in the anterior third

of the tongue just posterior to the tip. Later the

tips of the affected papillae become flattened, fuse,

and finally atrophy. The regions successively

affected pre the anterior third, the lateral margins,

the middle third and the posterior third. Blocks of

flattened papillae fuse together and furrows form

between, and the advanced stage of this is known as
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"geographic tongue". According to Jolliffe et.al.

(loc.cit.) chronic glossitis may be caused by

deficiency of any one of the following - Nicotinic

acid, Folic acid, Cyanocobalamln, the B complex, end

protein.

Pigmentation of the tongue. This has already

been referred to in the section on Cirrhosis of the

liver (Chapter 11) in connection with its occurrence

as part of the liver failure syndrome. Quite apart

from this disease, black tongue is frequently seen in

the population, usually commencing in late childhood

or early adult life in association with the changes

previously described as chronic glossitis. The

pigmentation also tends to start in the swollen

fungiform papillae of the anterior third of the tongue

and to spread in the same way as the chronic glo3sibic

process.

RAPER (1948) in Uganda, and BEET (1948) in

Rhodesia, regard this pigmentation of the tongue as

normal for the African, and this is also the opinion

of H.C. Trowell (personal communication). GILLMAN

and GILLMAN (1951) found that in South Africa it was

associated with the deposition of iron in the liver

cells. They examined the tongues of many hundreds

of African infants, and as the youngest case they

could find was 14 years old they believed that the
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condition could not be congenital. In the writer's

experience, it was quite common under this age, and

two were under 5 years.

The condition as seen in the Khond Hills

resembled that illustrated by the Gillmans (loc.cit.)

in every respect, and was quite different from that

seen sporadically in the West, The writer discussed

the question with Dr. W. TOMASZEWSKI, who has

published a number of papers on the subject (1951,51a,53)
and lie agreed on this point.

The condition has sometimes been attributed,

without real grounds for so doing, to Monilia

Infection. The writer made scrapings from 20 cases

of black tongue and from 20 normal tongues. These

were examined by Dr. Tomaszewski and were found to

have a very mixed bacterial flora in both groups, and

the several instances in which fungi were detected

occurred equally in black tongue and normal groups.

The lips.

Cheilosis, This is an increase in the vertical

fissuring of the lip, most common on. the lower, giving

the appearance of chapping.

Angular stomatitis was much less common, and La

perleche, by which is meant superadded infection with

Monilia albicans was rare. Many of these cases are

probably due to ariboflavinosis or iron deficiency,

but the part of trauma cannot be neglected.
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Parotid enlargement. This was a comon finding

In Malay aborigines - POLUMIN (1953) andappears to be

so in the adolescent rnd adult inhabitants of many

tropical countries - KENAWY (1937) and HARKNE5S (193b-

6), Only 6 cases were seen In the Surveys, all in

adults, and these were not especially malnourished.

The skin.

Xerosis. By this was meant large burnished

areas of epidermis which may only crack along the

natural lines. If the process becomes mor severe,

"cracked" or "crackled" skin may be produced - PLATT

(1945a). These are very common signs, especially

on the shins, where trauma no doubt plays some part,

arid they are probably non-specific and may appear in

any state of undernutrition - MCKENZIE (1941-2) and

McCAECE and BARRETT (1951),

Follicular keratosis. This, pnd the rather

different condition called "permanent goose fieah"

by Piatt (loc.cit.) were seen quite frequently.

They seem to have a multiple aetiology In whlci Irck

of Vitamins A and C and fat may all play a pert, as

well as age, sex, and exposure to trauma. In the

khond Hills cases, the site was usually the left elbow

and region above the left knee in women, who would

sometimes attribute the condition, on uestionlng, to

housework in which these two areas were constantly

being brought into contact with one another.
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CHAPTER 13

INFECTIONS AND INFESTATIONS

It is possible to divide these conditions,

rather arbitrarily, into "Cosmopolitan" and "Tropical"

infections and infestations. DAVIES (1947) found on

analysing the results of 2,994 autopsies at Mulago,

Uganda, between 1931 and 1946, quoted in full in

Chapter 9, that an unexpectedly high percentage of the

deaths in early adult life was due to the cosmopolitan

infections and not to tropical parasites.

The records of the Causes of Death in

Udayaglri, 1950-54, (Tables 6 and 31a) show that in the

20-40 years group there was a total of 107 deaths.

Of these, 39 were due to cosmopolitah infections and

only 5 resulted from tropical parasites, A further

27 were attributed to causes in which nutritional

factors probably played a part. Even in the first

ten years of life, 38 deaths were from Cosmopolitan

Infections and only 18 from Tropical parasites, all

but 2 of these being due to Malaria.

In the case of In-pat lent and Out-patient

figures the position is similar, but the Tropical

diseases, especially Malaria, play a bigger part in

Morbidity than they do in Mortality. In Udayagiri,

approximately 31$ of Out-patients and 28$ of In¬

patients are treated for one of the Cosmopolitan

infections, the figures for Tropical parasite

(Continued on p.201)
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Table 31a.

Age distribution of patients dying at
Udayagiri, 1S50-54

Age Number

0-10 112

11-20 55

21-30 61

31-40 46

41-50 26

over 50 45

Total 345
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diseases "being 25$ and 15$ respectively. Of these

latter, Malaria accounts for about 22$ and 9$

respectively.

It would seem from this that there lias been

a tendency to underestimate the importance of the

Cosmopolitan infections in tropical countries.

In this chapter the infections and infest¬

ations will be d.ealt with in order, commencing with

bacterial diseases.

BACTERIAL DISEASES.

Staphylococcal and Streptococcal infections.

These are not recorded separately, but the

experience of the writer is that they play as important

a part here as they do In the West and that the forms

they take are also similar. They respond to chemo¬

therapy and penicillin-resistant staphylococcal

infections have been seen.

Gonococcal infection.

Sexual promiscuity Is rife In both races.

The figures given in Table 18 are for those viho had

Gonorrhoea as their "primary" disease, but many others

had the disease in whom it was regarded to be of

"secondary" importance. Females appear to be more

commonly affected than males and it is the most

common cause of sterility. Four cases were seen in
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which adhesions to snail intestine resulted in acute

intestinal obstruction*

Acute Gonorrhoea in the male is usually

accompanied by syphilis. The chronic stage of the

disease is frequently symptomless, but when symptoms

do occur urethral stricture is the commonest condition.

Coliform bacillus infections.

These infections are not separately recorded.

The conditions commonly attributed to this organism

are rare in the Ehond Hills compared with the West.

All forms of Cholecystitis and Cholelithiasis are

extremely rare. In five years, the writer saw only

one case, that of gall-stones in a female Oriya aged

about 25. Diverticulitis, Chronic Appendicitis and

other bowel infections attributable to B.coli were not

seen. The one case of Acute Appendicitis has already

been referred to (p. 16$. Urinary infections of all

kinds were uncommon.

Tuberculosis.

Some quotations from the Report of the

Health Survey and Development Committee (1946) may

serve to indicate the increasing prevalence slid

importance of this disease in India in places like

the Khond Hills, p.97, "It is estimated that 10-20%

of the deaths under "Fevers" (see p.41) and 20% under

"Respiratory diseases" are due to Tuberculosis".
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The Committee estimates that between

450,000 and 800,000 new cases occur every year and

that in the cities it accounts for a death rate of

200-450/100,000. The Report goes on to say,

"Certain investigations have shown that in small up-

country towns the infection rate is nearly as high as

in the larger cities, and that in the vilieges it is

lower but still considerable"f

The Report quotes Dr. P.V. Benjamin as

stating that there are 'at least 2,500,000 active

cases of Tuberculosis in India". It appears that the

Incidence has Increased greatly in the last 40 years

and that "the increase has been most marked in

connection with those centres which have shown the

greatest commercial and educational development and in

the village districts which have been linked up with

them by direct lines of communication".

The bovine organism Is of relatively little

importance In India and Tuberculosis infection amongst

cattle is rare.

Whilst In the West the carefully controlled

trials of new chemotherapeutic agents and the

insistence upon adequate therapy have resulted in a

large number of cures and a fall in the total number

of cases, in India, where any drug may be bought by

anyone on the open market, these new weapons have been

ahused, A considerable proportion of the cases
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coming to TJdayagiri had been previously treated else¬

where, usually with irregular and inadequate dosage.

In most of these cases the organism had already become

drug-resistant. Other patients, who themselves had

received no previous treatment, had acquired Infection

with drug-resistant strains from those who had, and

had thereby had their chances of cure considerably

diminished.

Tetanus.

As in most tropical countries, this disease

is relatively common. It is frequently, In these

countries, a complication of burns, as pointed out by

the writer - McLAREH (1951). The umbilical cord Is

usually dressed with powdered turmeric, and "Tetanus

neonatorum" is net seen.

Enteric fever.

This group of fevers is the most common

cause of prolonged pyrexia, and although laboratory

facilities for differentiation were not available

It is the impression of the writer that approximately

equal numbers of Typhoid and Paratyphoid cases

occurred. The Introduction of Chloramphenicol

treatment resulted in a fall in the mortality to

under 5$. The maximum incidence is during the

Monsoon.



205

Pertussis.

PRICE (1947) p.112, states, "Whooping cough

is mainly a disease of temperate climates, being rarer

and less severe in hot countries". This is not so in

the Khond Hills, where it has a considerable mortality

in young children arid occurs annually in epidemic form

in the early months of the year and sporadic cases

occur at all times,

Bacillary dysentery.

This is the commonest infection of the bowel.

Most people appear to be infected at some time or

another. The mortality is very low, except in the

case of epidemics due to Shigella shigae infection

occurring nearly every year in the hot season. These

have a high mortality and resemble Cholera in their

clinical manifestations.

Cholera.

Tills is epidemic on the plains of Orissa

during the hot season, spreading from the endemic

centre in Bengal. It is occasionally brought up to

the hills.

Leprosy,

Reference to the Clinical Surveys, see

Table 22, shows that Leprosy is uncommon in the Khond

Hills, and most of the cases seen at Udayagiri come



205«

from the plains. The report of' tie Health Survey and

Development Committee (1946) includes Orissa in the

belt of high incidence where it is stated that 2-5$

of the population may have the disease and the

incidence may be as high as 15-20$ in individual

villagos. Leprosy tends to be relatively mild where

it is common, and the figure given (p.117) of 20$ of

all cases being lepromatous in India as a whole is

probably also approximately true of Orissa.

It has been suggested that malnutrition

plays a part in the incidence of Leprosy. The

annual report of the PUBLIC HEALTH COMMISSIONER (IS30)

expressed the view that the distribution of Leprosy is

influenced by the following factors -

(a) The soil. When the soil is poor and vegetable

and fodder crops do not thrive, and cereal crops

are apt to fall, a high incidence of Leprosy

occurs.

(b) Leprosy Is common in areas in v/hich vegetables

and milk products are not consumed in adequate

quantities.

MeCARRISON (1936) in his Cantor Lectures pointed out

that en association may exist between Leprosy and

malnutrition, SINOH (1939) did a dietary survey in

Purl, Orissa, amongst lepers and found that their diet

was inadequate.
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The writer knows of no really convincing

evidence to show that malnutrition plays more than a

minor part in the causation of Leprosy. The dietary

surveys carried out in the Khond Hills give results

very similar to those of Singh on the plains but the

difference in the incidence of Leprosy in the two

places is very great.

Pneumococcal infections.

All pulmonary infect; ions, except Tuberculosis,

are recorded together. They folio?; the familiar

pattern, Nearly sll cases of meningitis are pneumo¬

coccal, usually secondary to middle ear infection.

The following bacterial diseases were not

observed by the writer - Cerebro-spinal fever, Anthrax,

Glanders, Scarlet fever, Diphtheria, and Plague.

DISEASES DUE, OR POSSIBLY DUE, TO A VIRUS.

Small-pox.

The report of the Health Survey and Develop¬

ment Committee on p. 109 comments on the variability in

the IndLdaace of the disease, stating that between

1880 and 1940 the raortality/1,000 of the population

lias varied between 0.1 and 0.8. A high proportion

of the deaths occur before the age of 10 years. Not

a single case was treated in Udayugiri in the five-

year period under review but the former widespread
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scarring in the Clinical surveys - 22 individuals in

the three villages* Vaccination has been enforced

for some years and nc doubt accounts for the change.

Lymphogranuloma inguinale.

Occasionally seen in the acute stage In the

male, but more commonly occurs In the chronic stage of

elephantiasis of the vulva (esthiomene), with rectal

stricture and fistula formation. The rectal change;;,

are seen In both sexes.

Pollcmyelitis,

This disease is now known to be world-wide

in its distribution. It appears to occur only

sporadically In the Khond Kills, and consequently it

Is almost Impossible to differentiate the non¬

paralytic cases from other short febrile illnesses.

The writer sav; only two acute paralytic cases, but the

late results of paralysis arc frequently brought to

hospital and 6 such cases wore noted in the Clinic 1

surveys,

Rabies,

The disease is usually transmitted by the

bites of infected dogs or jackcls, Something like

20 or .*0 people, bitton by animals suspected of being

rabid, ere brought to the hospital at Udayagiri each
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to the Government Hospital in Berhampur for antl-

rohic vaccination. This results in a dela;y- of

several days, and the one case of Rabies admitted to

the hospital was of a boy who had received treatment,

but nevertheless had fully developed signs when he

returned, and. died.

Infective heoatitis.

This disease occurs sporadically and

conforms to the classical picture. One fatal case

occurred.

The following diseases occur but call for no

special note - Common cold, Measles, Chicken pox,

Mumps, and Dengue.

The following diseases were not seen - Rubella,

Sand-fly fever, and Influenza (recorded, but not in

epidemic form and therefore diagnosis doubtful).

THE MYCOSES.

Mycetoma or Madura foot.

Three cases were seen by the writer, all

Oriya males from the plains.

Rhinosporidiosis or Rhinoscleroma.

Two cases of nasal infection in males,

Oriyas from the plains, were seen. RAO and MENON
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(1941) reported six cases from Ganjam district and

Vizagapafcum district of Madras. They reviewed the

literature and stated that only two cases had previous¬

ly "been reported from India. MOUANTY (1945) reported

a further case, in Kor&put district of Orissa,

bordering on the Khond Hills.

SPIROCIiAETAL INFECTIONS.

Syphilis.

The report of the Health Survey and Develop¬

ment Committee (1945) stated that there w a a "no

reasonably accurate estimate available'* of the

incidence of venereal disease, but quoted an

investigation based on a questionnaire which

calculated that there were 5.5 million cases of

Syphilis and 7.6 million cases of Gonorrhoea. The

incidence seems to be highest in Bengal and Madras.

In 19J33, Sir John Meegaw, then Director General,

Indian Medical Service, estimated that signs of

venereal disease were present in S7/l,000 of the

population.

At Udayagiri, routine Kahn tests show that

more than 50%' of the adult population have had

Syphilis, although few have symptoms attributable to

this. The disease, as seen in the Khond Hills, has

certain special features. Due to lack of personal

hygiene, the acute stage is often accompanied by gross
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secondary infection and in the male may resemble

epithelioma of the penis, and sometimes results in

partial or even complete "circumcision". The most

common manifestation of the late results of the disease

is Cerebral Meningo-vascular involvement. The blood

vessels are predominantly affected andpremonitory

symptoms of headache and transient weakness are usually

followed by a "stroke", resulting in hemiplegia.

General paralysis of the insane, and Tabes Dorsalis

have not been seen. The rarity of Card!o-vascular

syphilis is also of note. One case only, Involving

the aortic valve, was confirmed at autopsy, but no

case of Aortitis or Aortic Aneurism was seen. This

contrasts with the experience of DAVIES (1947). In

7,705 autopsies at Mulago, Uganda, 48 were cases of

Syphilis of the aorta.

Considering the prevalence of the disease,

Syphilis is a surprisingly uncommon cause of abortion

and still-birth, and congenital transmission appears

to be less common than might be expected.

Yaws.

This disease is not recorded separately but

a few cases have been seen, three typical cases in the

secondary stage, sabre tibia not infrequently and foot

changes resembling crab Yaws. The peculiar
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distribution of the disease has never been fully

explained# Syphilis and Yaws tend to be mutually

exclusive. Dr. U. Ksnjilal (personal communication)

states that Yaws is very prevalent amongst a

neighbouring hill tribe, the Saurae, but that he has

seen no case of Syphilis amongst them.

PROTOZOAN INFECTIONS.

Malaria.

This is the most important disease In this

section and the part it plays In hospital morbidity and

mortality has been mentioned at the beginning of this

chapter. In the Clinical Surveys the Spleen Index

was determined, using Schuffner1 s method, with the

following results -

Table 32.

Name of village No. of children and Spleen Index
condition of spleen

Negative Positive
1 ry 3 4

Bakingando 47 7b 90 30 1
•i. 00.7??

Bisipara 113 56 20 4 1 41.4%

Barokhoma 119 109 31 2 55.0??

Udayagirl, School 55 38 6 - 44»

It is difficult to explain the very high

index for Bakingando. It is usually stated that
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spleen and parasite rates observed during the heavy

transmission periods are likely to be much higher then

at other seasons. The common vectors of the area are

A.fluviatilis and A.minimus and these are most numerous

during and after the rains, but transmission occurs

throughout the year. The Bakingando and Barokhoma

surveys were done in January, in the middle of the

cold season, and that for Bisipara in September, during

the rains. The School Survey was done in April, and

the children were between the ages of 9 and 17.

The tern "hyperendemic" is generally applied

to an arc? where the spleen index is constantly over

50$. However, the term as originally used by

CHRISTOPHERS (1924) described a most perfect balance

of infection and immunity, almost amounting to

common sal ism and under these conditions child

mortality rates are not unduly high. WILSON, GARJKAM,

and SWELLBNOREBEL (1950) in defining hyperendemicity

suggest that only 1-2$ of the infant population dies

of Malaria annually and that the period of risk is the

first 18 months of life. CHRISTOPHERS (1949) in

Boyd's "Talariology" p.698, states "A less effective

balance, but one still falling wider the term 'hyper-

endemic' as now generally applied (spleen rate

constantly over 50$), is seen in other communities

which, with a high childhood spleen rate, do not
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acquire the degree of adult Immunity and freedom from

the effects of malarial infection characteristic of

the first mentioned type of hyperendemicity"♦

The Khond Hills area should probably be

classed as "High endemicity with incomplete immunity"

rather than as Hyperenderaicity",
An analysis of positive blood slides, thick

films stained by Jaswant Singh's method, was made to

determine the relative prevalence of infection due to

different Plasmodia,

Of '*00 consecutive films 61,o> were due to P.Vlvax

38.4}w were due to

P,Falciparum

P.Malariae was not encountered and a few mixed

infections vrere not included#

Most authorities maintain that the greatest

degree of splenomegaly occurs in P.Viv&x infections

and that in P,Falciparum infections there is a higher

proportion of smaller spleens. The rarity of really

large spleens, and the much lower incidence of

P,Falciparum Infections do not support this hypothesis#

From what has already been said, it would

appear that in this area the balance between infection

and immunity has not been reached and thus it is

reasonable to assume that Malaria plays a part in the

high infant mortality rate (Chapter 6) and in the
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causation of anaemia (Chapter 11). The role of

Malaria in fibrosis of the liver, as seen in the Khond
/

Hills, is more problematic si. The v/riter feels that

the findings of MAEGRAITH (1948) and more recently of

"'ALTERS and WATERLOW (1954) in the Gambia cannot be

applied in toto to this disease in this area, as stated

in Chapter 11*

Black**/ater fever,

No case was seen in the native population,

but an Indian doctor, native of the plains, and working

in a Government dispensary, had a fairly severe attack.

He had been taking Quinine propbylactically and this

would seem to have been the precipitating factor.

Maegraith (loc.cit.) p.85, states, 'The role of anti¬

malarial drugs is uncertain, although there is

considerable evidence incriminating Quinine".

Kala-azar.

This disease is quite common on the plains

of Orissa, but as the vector, Phlebotomus argentlues,

does not usually live above 2,000 feet and is not

found in the area, the only esses seen have been from

the plains. Two proved cases were treated success¬

fully by the writer.
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Amoebl c dy 3entevj.

As the hospital records show, clinical cases

are very common but the actual incidence of past and

present disease is shown more truly by the examination

of stools. Table 33 shows the findings from 1,000

consecutive routine stool examinations, md Table 34

yives the incidence of each organism,

(Cont limed on p ,218.)
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Table 33.

Result Number of stools

Negative 9

Hookworm ova and Entamoeba
histolytica cysts 508

Hookworm ova and vegetative
Entamoeba histolytica 155

Hookworm ova and Entamoeba
histolytica cysts and veg. forms 134

Hookworm ova and bacillary
dysentery (i.e. "cellular exudate") 6

Hookworm and Ascaris ova 14

Hookworm ova and Trichomonas 5

Hookworm, Taenia and E,H. vegetative 2

Hookworm, Ascaris and E.H. vegetative 2

Hookworm, Ascari3 and E.H. cysts 5

Bacillary dysentery 81

Trichomonas 1

E.H. vegetative 33

E.H. cysts 31

Ascaris 12

Taenia 1

Ascaris and E.H. vegetative 1

Total 1,000
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Table 34.

Incidence % of each separate
organism in stools %

Hookworm 83.1

E.H. vegetative form 17.5

E.H. cysts

Baeillary dysentery

Ascaris

19.1

8.7

3.4

Trichomonas 6

Taenia .3

The most common complication of amoebic infection is

involvement of the liver.

Rickettsia diseases.

with a rash, resembling Tick Typhus in all respects,

including a rapid response to Chloramphenicol. As in

many other parts of India - SHORTT (1937), the vector

has not been identified, but is presumably a tick or a

mite.

INFECTIOUS DISEASES OF DOUBTFUL AETIOLOGY.

Rheumatic fever.

to be less so in Madras where, in 1928, 708 cases ?/ere

treated. However, only 80 of these are recorded as

Cases occur sporadically of a febrile illness

This is definitely uncommon but would appear
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in-patients, and the correctness of the diagnosis of

the others must "be in some doubt, DAVIES (1951)

p.186, says that acute rheumatism is rare in Uganda,

although mitral stenosis is not so uncommon and he

doubts whether it is always rheumatic in origin in

Africans. According to DAVIDSON (1954), it appears

to be more common in those parts of Africa where

variations of temperature and climate are greatest.

Infectious mononucleosis and Epidemic myalgia

are known to occur.

DISEASES DUE TO METAZOA.

Trematodal diseases do not occur.

Taeniasis.

Intestinal Taenia solium infestation is

uncommon, as shown by the stool examinations, and

Cysticerco3ls has not been seen. MACARTHUR (1934)

reported the latter as a common cause of Epilepsy in

the British Army in India, but this will not be the

case in areas such as the Khond Hills where pork Is

rarely eaten.

Hydatid disease occurs; the writer treated four

cases with liver involvement.
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Diseases due to Nematodes.

Ankylostomiasis.

The report of the Health Survey and

Development Committee states on p.125, "It is believed

that 60-80$ in Bengal, Bihar and Orissa and the East

coast of Madras, are infected, the average number of

worms/individua 1 being not large". In Table 18 only

those who were treated prixaarily for the disease are

included, but the stool examination figures show that

more than 80$ of all patients are infested, and the

incidence in the general population is probably in

accordance with the e3tixnate in the report quoted

above.

In a small proportion of those infested,

Ankylostomiasis undoubtedly is the main cause of

anaemia. It Is possible that It may be one of the

factors responsible for the low Hb level in the

population generally. (Chapter 11).

Pilariasis.

In the hospital records the terms

"filariasis", "hydrocele" and "elephantiasis" are

used. Under the first term are included those cases

in v/hich W.bancrofti was demonstrated in the night

blood. The incidence of hydrocele is high, either

alone or associated with elephantiasis, and most cases

are probably filarial In origin. This is supported
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frequently seen in plains people where the vectors, a

number of raosquitos of the genera Mansonoides and

Anopheles, occur, but they are not known in the hills.

Ascariasis.

This forms, wit Enterobiasis, the bulk of

the "Other Metazoan" category of hospital diseases.

It is most common in children and, as reported by

PHIL.P (1924), WILLIAMS (1938) and GOPALAN and

PATWARDHAN (1951) is frequently associated with

Kwashiorkor. The exact relationship is uncertain.

Strongyloidiasis, Dracontiasis, Trichiniasis,

and Trichuriasis have not been seen.
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CHAPTER 14

NEW GROWTHS

Benign Tumours.

Tbs se are grouped together in Tab le 18 and

in the Clinical surveys, and there are no features

especially worthy of note.

Malignant Tumours.

As KENNAWAY (1955) has recently pointed out

in a review entitled "Some problems in the study of

Cancer in man", research in this subject is now

divided into two sections - (a) the fundamental

approach concerned with cell division, and (b) the

empirical approach in which carcinogenic factors which

vie may avoid are sought and the peculiar distribution

of Cancer by sex and organ and geographically is

studied. The second of these two approaches is

receiving increased attention in recent years and the

Geographical Distribution of Cancer was one of the

main topics at a Conference on Clinical and

Geographical Pathology held in Washington in

September 1954.

The general consensus of opinion seems to

be that the over-all incidence of Cancer in

unsophisticated communities is similar to that in

the West but that the sites most commonly affected



22*.

and certain other features are different.

The report of the Health Survey and

Development Committee (1S46) p.128, states that, on

the whole, the evidence indicates that the incidence

in India is similar to that in the West hut that the

age of maximum incidence Is 10 years earlier in

general and 15-20 years earlier in the case of Cancer

affecting the female generative organs.

Carcinoma of the cervix is commonest in Hindus, whilst

Carcinoma of the penis is peculiarly a disease of

uncircuracised communities, and in this and some other

forms of Cancer in India, irritation seems to play a

big part. Buccal Carcinoma is commoner in the male

than the female, in Muslim than in Hindu, and is

lowest in the Punjab where pan chewing is least common.

Before passing on to deal with Cancer in its

different situations in turn, something may be said

about Sarcoma. This was responsible for 5 deaths

recorded in Table Q and accounts for many of the cases

included under "Other malignant tumours", DAVIES

(1951) p.189, states that there is a general feeling

that In unsophisticated communities Sarcoma is more

frequent than Carcinoma is in temperate regions. He

says that although this is not true, at least for

Uganda, there Is, however, a high incidence there of

reticulo-endothelial sarcomas. These are known to be
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powerfully influenced by oestrogens in animals -

FURTH (1946), and there may be a connection between

this and the common occurrence in Uganda of the

"Excess-oestrogen syndrome" - see under Endocrine

disorders, p.233,

Carcinoma of the Uterus.

This is the most common form of Cancer seen

in Udayaglri, 42 cases recorded in the five-year

period. Most of these were Cancer involving the

cervix, and the usual rat io of cervix/body for the

site of uterine Cancer given for temperate regions as

1/4 or 1/9 is also true for the Khond Hills. Davies

(loc. cit.) found a higher proportion of involvement

of the body, i.e. 22 cases of the body of the uterus

and only 37 of the cervix in Kampala.

GAULT (1954) analysed 1145 biopsy-confirmed

cases from Vellore, Madras. There, too, cervical

Carcinoma is very frequent, and he suggested that

early marriage and multiple pregnancies might be a

factor in causing constantly recurring instability of

the cervical epithelium.

Comparison of the incidence of Carcinoma of

the cervix in French Canadian nuns, amongst whom in

222 Cancer cases in 25 years no case of Cancer of the

cervix has been seen, and Canadian women in general -

GAGNON (1950), strongly indicates that sexual inter¬

course is a causal factor. There is also a low
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incidence in Jewish women - KMNAWAY (1948) and

WYNDER et. al. (1954), and this may he related to the

observance of the Jewish lav; concerning menstruation.

Another possible factor may be non-

circumcision of the male resulting in transference of

carcinogenic smegma in the act of intercourse - WYNDIR

et. al. (loc.cit.) and WYNDER (1955).

Carcinoma of the Penis.

This is the next most comnon form in

Unayagirij 25 cases were seen. Circumcision is not

practised by the Kui or Qriya people and the standard

of personal hygiene in this respect is low, confirming

the opinion expressed in the Bhore report quoted above

and the experience of these in Uganda - Trowell et.al.

(loc,cit.) p.278,

Carcinoma of the Stomach.

Seventeen cases recorder.

Buccal Carcinoma,

Fourteen cases seen in Udayagiri. It has

long been known that this is one of the commonest

sites for Cancer in India. It accounts for 36$ of all

Cancer3 in the Tata Memorial Hospital, Bombay,

compared with 16$ of Cancer cases in New York and 6.7$

in London hospitals. Recently SANGHVI et. al. (1955)

have studied the habits of 1460 patients attending the
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Indian Cancer Research Centre, Bombay, during the

years 1952-54. They found that the proportion who

chewed or smoked (betel and tobacco) or did both, was

appreciably higher among patients of either sex with

Cancer arising in the upper alimentary tract than

among patients with Cancer arising elsewhere, or

patients free of Cancer altogether.

They also concluded that the habit of

chewing was associated with Cancer of the oral cavity,

that the combination of smoking and chewing was

associated with Cancer of the base of the tongue and

hypopharynx, and that smoking was associated with

Cancer of the oropharynx, principally Cancer of the

tonsils.

In the Khond Hills betel chewing is the most

common habit and nearly all the cases seen involved

the oral cavity. This is in line with the conclusions

of the workers in Bombay, who also state that Cancer of

the lip Is the most common form of oral Cancer in Bihar

(adjacent to Orissa), again confirmed by the writer.

Carcinoma of the Breast.

Twelve cases recorded. Davies (loc.cit,)

p.180, found a high incidence of Carcinoma of the male

breast in Uganda, 5 cases in a total of 64, and also a

high incidence of Sarcoma of the breast. The writer

saw no case of Carcinoma of the male breast and only
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one of female breast Sarcoma. Mammary Carcinoma has

been shown to have extremely low morbidity and

mortality rates in Japan - GRADY (1954), but, as yet,

there is no explanation for this.

MARSDEN (1954) says that Carcinoma of the male

breast is frequent in Malaya and certain other

parts of the Orient,

Cases of Carcinoma of the Intestines,

Rectum, and Skin, numbered 9, 6, and 8 respectively.

Carcinosis of other sites.

Carcinoma of the Liver and of the Lung call

for special mention, although not separately recorded.

Carcinoma of the Liver.

In the writer's series of 101 cases of Liver

failure syndrome, (p. 141) 8 were considered to be

cases of Hepatic Carcinoma. The high incidence of

Carcinoma of the Liver in those countries where

Kwashiorkor and Cirrhosis of the Liver are common Has

already been referred to (p. 157).

DAVIES (1951) p.191, found it the commonest

internal Cancer seen at autopsy. In 1700 Cancers at

Kampala there were 59 involving the liverj 20 proved

by biopsy and 79 by autopsy. These were all in

Cirrhotics. The sex incidence is stated as being

"about 22sl", but this would appear to be p misprint,
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as elsewhere - p.721 of NUTRITIONAL FACTORS AND LIVER

DISEASES (1954), he says that "there is no great sex

difference in frequency of Cirrhosis of the Liver, nor

in the frequency of primary liver Carcinoma". BEEMAN

(1940 and 1941) gives similar figures from South Africa.

BERMAN (1952) quotes only one autopsy study from India

in which 17$ of all Carcinomata were said to be due to

primary Carcinoma of the Liver.

Carcinoma of the Lung.

Only one case occurred in Udayaglri; in v

female Khond aged aboxit 70, Cancer of this site is

not mentioned in the autopsy studies of DAVIES (1847)

and VINT (1976 ) and would therefore appear to be

uncommon. This form of Cancer would seem to be rare

in unsophisticated communities. The statistic;-1

relationship with cigarette smoking and the

possibility of air pollution being a factor may have

something to do with this.
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CHAPTER 15

OTHER DISEASES

DISEASES DUE TO INJURIOUS ARTHROPODS.

Myiasis affecting the nose, ear, vagina and

skin has been seen.

Bites from spiders (Tarantula), centipedes,

and scorpions are common, but give rise only to loerl

symptoms.

Snake bite would appear to be common enough

in the villages but deaths are comparatively rare, and

those few who are brought to hospital have usually not

had a lethal dose. It has been computed by SUAROOP

and GRAB (1954) that 25,000-35,000 of the world total

fatalities from snake bite of 30,000-40,000 occur In

Asir, excluding China and U.S.S.R., end the figure for

India is in the region of 15,000 annually.

DISEASES DUE TO PHYSICAL AND CHEMICAL AGENTS.

Electrical injuries.

Thunder storms are frequent, especially in

the months of March and April. In March 1951, 15

people suffered injury as the result of a tree being

struck by lightning. One was apparently dead when

seen, and artificial respiration was discontinued

after half an hour. This was later realised to have

been an Inadequate period; URQUHART (1955) has
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recently reported revivial after 8 hours. Three cases

suffered "burns of the head and one of these "became

maniacal. In April 1952 three young male Khonds on

a bullock cart were struck by lightning. They suffered

superficial injuries and were unconscious for several

hours.

No cases of heat exhaustion or heat hyper¬

pyrexia were seen.

Alcoholism.

The part played by the consumption of

alcohol in the life of the people has been dealt with

in Chapter 8, and its possible association with the

high incidence of Cirrhosis of the Liver in males in

Chapter 11.

Alcoholism in its various stages is

frequently seen in the villages, often associated with

acts of violence.

Alcoholic neuritis, Korsakoff's psychosis,

Delirium tremens, and Wernicke's encephalopathy have

not been seen.

Poisoning.

Most cases of intentional poisoning, suicidal

or for murder, are caused by opium, which may be

obtained without difficulty in any Indian bazaar.

Those cases in which the agent was not identified hove

been included under the heading "other poisoning" in

Table 18.
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Lathyrism, due to excessive consumption of

the lathyrus pea by underfed people, has been reported

in epidemic form from North Bihar and Uttar Pradesh

(United Provinces). In the Khond Hills isolated

cases of spastic spinal paralysis occur, but Lathyrus

sativus (Khesari dal) is not grown.

Epidemic dropsy does not occur, although

mustard oil is commonly used in cooking. The Mexican

poppy, Argemone Mexicans, the oil of the seeds of which

is responsible for the toxic manifestations, lias not

been seen in the area by the writer, although said to

be a common weed in India.

DISEASES OP THE ENDOCRINE GLANDS.

It may be said, by way of introduction, that

these diseases, without exception, are much less common

in unsophisticated than sophisticate communities.

Obesity.

Obesity is almost unknown in either sox

amongst the Kui people, although it is quite common in
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both sexes in Oriyas. Obesity in which endocrine

factors were concerned was not seen.

Diabet e s Me 11itus.

Although the symptomatology is very similar,

this disease, like peptic ulcer, would appear to have

a somewhat different aetiology from that of its

Western counterpart. It is a much milder disease,

and deaths have been due to complications such as

sepsis or tuberculosis. No case has been seen in

coma, and only one in pre-coma. This latter was a

girl of 8 years of age, the only case In a child.

The other cases were mostly middle-aged males, some

of whom received intermittent treatment for years,

sometimes going without Inanlin for months and living

on a diet wit i excessive carbohydrate, and yet

ap, arently suffering no ill effects. A few cases

seemed to be Insulin-resistant but, although the urine

was loaded with sugar but \»;ith no ketosis, they did not

conform to the type described by LAWRENCE (194S) as

obese and particularly in the female at the menopause.

It may be that the low fat content of the

diet has something to do with the constant absence of

ketone bodies in the urine in these cases, despite no

proper control of the Diabetes.
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Diseases of the Pituitary gland.

One case of Cunning's syndrome and one of

Diabetes insipidus were seen.

Diseases of the Thyroid gland..

The writer saw no ca3e of Primary Thyro¬

toxicosis, but mild toxic adenoma complicating

pregnancy occurred in a female Orlya. Several

slightly sub-thyr old women were seen but no florid

case of Myxoedeina or Cretinism, For Colloid Goitre,

seo Chapter 10.

All other diseases of the Endocrine glands

have not been seen. Primary hypogonadism In tho male

occurs; there is a word In Kui for this condition,

A syndrome has been described by DAVISO

(1949) as being common in Africans, He attributes It

to excess oestrogen action, and It Is characterised

by, In the male - feminisatlon, gynaecomastia,

testicular atrophy, loss of libido, and decrease in

axillary, pubic and body hair. In the female by -

dysmenorrhoea, monorrhagia, uterine subinvolution, a

persistent oestrogenic endometrium, and cystic

mastitis.
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The writer has seen no case of such a

syndrome amongst Kui or Oriyas and knows of no Indian

reference to the occurrence of such a condition.

"DISEASES OP STRESS".

In recent years, largely as a result of the

work of SELYE (1950), this concept has gained acceptance.

Included in this group are the following diseases, all

of which are rare in Africans according to TP DWELL.

(1950), as they are in the Khond Hills: "rheumatoid

arthritis, acute rheumatism, thyrotoxicosis, severs

hypertension, atheroma, coronary heart disease, angina

of effort, ulcerative colitis, insomnlp, and some

forms of anxiety neurosis".

"COLLAGEN BISEASES".

Some of the diseases mentioned above are

also included in this group, defined by KLEHPERER

(1954) as "aetiologically obscure maladies,

characterised by v/idespread implication of the inter¬

cellular connective tissue, with predominant fibrinoid

tissue reaction".

ROBB-SMITH (1952) claims that the formation

of abnormal glyco-protein may be associated with the

morphogenesis of these diseases, and PLATT (1955 ) has
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suggested that artificial feeding in infancy in

sophisticated communities, by substituting glucose

for galactose, may be a factor in the high incidence

of these diseases in these countries.

DISEASES OP THE DIGESTIVE SYSTEM.

Infections and infestations (Chapter 13), Peptic

ulcer (Chapter 11), Cirrhosis of the liver (Chapter

11), and tongue, teeth, gum and parotid signs

associated with a defective diet (Chapter 12) are

dealt -with elsewhere.

Regional Ileitis.

At operation, the appearances typicpl of

this disease in acute, sub-acute, and chronic stages

have been seen, A separate record lias not been kept,

but these cases number about 15 in all.

Intestinal obstruction.

This is the commonest cause for emergency

abdominal surgery. The usual findings are, adhesions -

usually due to Gonorrhoea in the female (see p.202),

simple bands, volvulus and intussusception. The

latter two are also among the chief abdominal

emergencies in African adults - BURKITT (1952).
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Hernia.

Hernia is common in the male, nearly always

inguinal and usually indirect. In Africa, experience

seems to he similar - ELST (1947) ani FAIN (1948).

DISEASES OF THE BLOOD, SPLEEN, AND LYMPHATICS.

The Anaemias have been discussed in Chapters 10

and 11, Other blood diseases are rare. One case of

Acute Myelogenous Leukaemia was seen.

A number of cases of r syndrome resembling that

known as "Tropical eosinophiila" wore seen. Some

appeared to respond to a course of an arsenical, but

others were unaffected.

Most of the cases Included in Table 18 under

"Diseases of the spleen and blood" are of chronic

malarial splenomegaly, and those under "infections of

the lymphatic system", tuberculou: cervical

lymphadenltis.

DISEASES OF THE CIRCULATORY SYSTEM.

There seems to be general agreement that

diseases of this system are much more common among

some populations then among others. On the viiole, it

is the unsophisticated communities which seem to be

relatively immune. However, two facts have to be

borne in mind - firstly, the expectation of life is low

in these countries and. most individuals do not live
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into the older age groups in which many of the diseases

of this system are most common; and secondly,

facilities for diagnosis are poor.

The figures in Table 18 ere low, aid some

diseases common in the West were rare or not seen at

all, but the writer feels that the information is

.inadequate to say whether this is significant or not.

The diseases of this system are not recorded

separately, but many of the cases could not be fitted

easily into any known category. This also seems tc

be the experience of others in India - report of the

NUTRITION B-SEARCH LABORATORIES, COON GOB, SOUTH INDIA,

(195.'*-4) p. 14, - "The analysis of 'heart cases'

admitted fco South Indirn hospitals reveals a

surprisingly high incidence of cases of cardiac failure

of unknown aetiology among the poorer sections of the

population". The report goes on to postulate a

nutritional aetiology, and the writer's clinical

experience supports this - McLAREN (1954),

Endo-myocardial Fibrosis.

It may be that the cases of heart disease of

obscure aetiology in India, mentioned above, will

prove to be similar to those described in recent years

from many parts of Africa, In 1946 BEDFORD and

KOKSTAM described 40 cases of unexplained heart failure

in well-nourished African troops. In 17 fatal cases
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fibrosis was found. O'BRIEN (1954) found similar

lesions in Sudanese on an adeqxxate diet, BALL et.al,

(1954) described 20 cases In Uganda, mostly from the

lowest stratum of society. In South Africa

GILLANDER3 (1951) found "no convincing evidence of

srub-endocardial necrosis or fibrosis" in cases with

malnutrition and fatty infiltration of the liver dying

of cardiac failure.

GRAY (1951) has suggested that the lesions

resemble those of scleroderma and certain cases of

disseminated lupus erythematosus and that it may bo a

"collagen" disorder. The rarity of these diseases in

the tropics, already noted, is against this.

Rheumatic heart disease,

It was noted in the section on Acute

Rheumatism (Chapter 13) that this disease appeared to

be common only in those parts of the tropics where the

temperature ard climate were variable; also that there

was 3ome doubt as to the aetiology of mitral disease

in Africa, In the Khond Hills, mitral stenosis and

incompetence are not rare but frequently there Is no

history of acute rheumatism, and it Is possible that

they are really cases of endo-myocardial fibrosis.
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Hypertension.

Essential hypertensi on is rare, as it seems

to He in some parts of Africa - DAVIES (1951) p.116,

but not in Africa as a whole - DAVIDSON (1964). The

writer recalls two cases of the benign and one of the

malignant type.

Hypertension secondary to renal disease is

not uncommon; also the experience of those quoted

above.

POST-OPERATIVE THROMBOSIS AND EMBOLISM.

The writer saw no case of this complication

during five years. Davies (loc.clt.) remarks on the

rarity of this at the Mulago Hospital for Africans as

compared with the European hospital at Kampala, Uganda.

Cardio-vasculrr syphilis.

The rarity of this condition has been noted

in the section on Syphilis (Chapter 13), but DAVIES

(1947), in 229 deaths from cardiac failure, found that

48 were due to aortic syphilis.

Coronary artery disease.

The writer saw only one case of coronary

infarction and one of Angina pectoris, bot. in middle-

aged Oriya males. Coronary disease is rare in Africa -

DAVIDSON (1954), in Japan - KIMURA (1954) and Southern

Italy - POPPI and POSTELLI (1954). At the Second

World Congress of Cardiology held in Washington, Sept.
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(see reports in Lancet (1S54), ii, 701, and British

Medical Journal (1954), ii, 750) to show that high

dietary fat may be related to a high incidence and

conversely that in communities with a low fat intake

the disease is rare. Dr. £ncel Keys said that in

Coronary disease there was nearly always a deposit of

cholesterol in the coronary arteries and that experi¬

ments indicated that the amount of cholesterol in the

blood was related to the total fats in the diet. Dr.

J. Higginson described much lower average blood-

cholesterol levels in Bantus in South Africa on their

diet very low in fat than are found in the U.S.A.,

England, and Southern Sweden, where coronary disease

is many times more common at the same age-levels.

The very low dietary fat and the rarity of

coronary disease in the Khond Hills are in accordance

with these findings.

DISEASES OF THE RESPIRATORY SYSTEM.

Infections have been dealt with in Chapter

11.

Bronchial asthma, Brochiectasi3, Lung

abscess, Pleurisy, and Emphysema all occur, and the

incidence is similar to that elsewhere.

DISEASES OF THE UR0-GENITAL TRACT.

Urinary calculi (Chapter 11), Hydrocele and
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Elephantiasis (Chapter 13) are dealt with elsewhere.

Professor Davidson's findings (loc.cit.) in

Africa are applicable to the Khond Hills, i.e. renal

disease accounts for much of the hypertension, the

nephrotic syndrome and pyelo-nephritis being mainly

responsible, whilst acute diffuse glomerulo-nephritis

(type I Ellis) is rare; the writer saw no typical

case.

DISEASES OP THE LOCOMOTQRY SYSTEM.

Something like 10$ of out-patients and 3$

of in-patients suffer from disease of this system,

Pibrositis,

Especially common in out-patients.

Arthritis.

The most common varieties are acute pyogenic,

tuberculous, dysenteric, rnd gonococcal.

Rheumatoid arthritis is not nearly as common¬

ly seen as in the West, but is by no means rare.

Osteo-arthritis, however, is rare.

Osteomyelitis.

Rarely seen in the acute stage but is very

common as a chronic infection with sinus formation.
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DISEASES OP THE SKIN.

Injuries and pyogenic infections make up

the hulk of conditions affecting the skin.

Scabies.

10$ or more of the total out-patients are

treated for this primarily, and many more as p.

secondary disease. The high incidence of the diseas

in the general population, especiplly In the young, i

shown by the Clinlcnl surveys (p.109)*

Eczema.

Uncommon in adults, but frequently seen on

the shins of babies. The writer believes that this

may result from the practice of carrying the child on

the hip of the mother. Many of these women have

chronic secondarily infected scabies of the waist.

The babies usually have generalised scpbies as well,

but the shin, being the site of chronic irritation,

is the piece where eczeme develops.

Fungus infections.

Tinea versicolor is very common,

especially rffecting the chest pnd upper arms, neck

and face. Tinea of the glabrous skin of all kinds

is common.



243

Lupus vulgaris.

Not uncommon; frequently seen affecting

the neck and sometimes encircling it, forming what

the Khonds call "malang soska" or "creeper sores".

The writer has seen a condition apparently

identical with that described and illustrated by

POLUNIN (1953) in Malayan aborigines, in which the

palms of the hands and soles of the feet of those who

work in the wet fields become pitted, especially

along the flexures, giving the skin a patchy eaten-

away appearance.

Tropical ulcer has been considered in

Chapter 11.

Other skin conditions are rarely met with,

DISEASES OP THE NERVOUS SYSTEM,

Disorders of the Cranial nerves.

Syphilitic infection not uncommonly results

in optic atrophy and oculo-motor palsies. Trigeminal

neuralgia and Bell's palsy occur.

Vascular disorders.

These are rare, apart from Meningo-vascular

Syphilis (Chapter 13). Professor Davidson believes,

from the information he received from physicians and.

pathologists, that the rarity of vascular disorders in
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Africa is because Atheroma is "less common and less

severe in Africans than Europeans of comparable age-

grotips". This might be the reason in the Khond Hills,

but evidence either way is lacking.

Hydrocephalus.

The writer saw one mild case. MILLEN et.al.

(1953, 1954) have produced congenital hydrocephalus in

rabbits by experimental hypovitaminosis A. Cases

where this was the likely mechanism have rarely been

reported in man, but It may have been so in the baby

aged months, fed on an artificial diet containing

no Vitamin A described by CORNFIELD and COOKE (1952).

Disseminated sclerosis.

This disease lias rarely been reported from

unsophisticated communities - PLATT (1955 ), and no

case was seen in Udayagiri. Prof, Piatt suggests

that galactose may be an essential nutrient for proper

myelination to occur, and that Disseminated sclerosis

in later life may result from a poor supply of

galactose In those babies not breast fed. Cot's milk

not only contains only tv/o-thirds of the amount of

lactose (a dlsaccharide made up of glucose and

galactose) in a corresponding amount of human breast

milk but muscle development seems to be more rapid in

the artificially-fed and thus myelination needs to be

more rapid and more galactose is needed for thi3.



It may be that the universal practice in

unsophisticated communities of prolonged breast feeding

protects them against the demyelinatlng diseases.

Progressive muscular atrophy - one case was

seen.

Infections of the Mervous system have been

discussed in Chapter 13.

The following diseases occur, and their

incidence appears not to differ from that in the West -

Idiopathic epilepsy, Migraine, Paralysis agitans, the

Neur-itides, and Myasthenia gravis.

The following diseases have not been seen -

the Choreas, Syringomyelia, Sub-acute combined

degeneration of the cord, the Muscular dystrophies.

PSYCHIATRIC DISORDERS.

The incidence of mental disease in an

unsophisticated community is extremely difficult to

estimate. The report of the Health Survey and

Development Committee (1946) p.1^0, states that there

are no reliable estimates for India but hazards that

the incidence may be of the order of 2/1000 of the

population. The writer encountered 7 cases in the

Clinical surveys among just over 2000 people..

CAR OTHERS (195-^) has made a survey for W.H. 0.

on "The African Mind in Health and Disease". He
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estimates that the incidence in Africa is anywhere

between one third and one tent.h of that found, in

Britain or the U.S.A. Some of his findings are

very similar to the experience of the writer.

Schizophrenic is the commonest psychosis, and

Hysteria is very common. Anxiety neurosis is

infrequent, a fact also mentioned by TROWELL et,r-1.

(1954). Some of the cases cannot be placed in any

standard Western category.

Some have tended to belittle the stress and

strain of primitive life, as compared with that

resulting from the ever-increasing tempo of life in

the "civilised" world. However, the writer agrees

with those opinions expressed by Trowell et.al, (loc,

cit.) p.273, and BUXTON (1954). The Indian peasant

has anxieties which are very real; intense fear of

evil spirits, insecurity because of widespread, disease

and uncertainty of food supplies, perpetual poverty,

and constant worry resulting from financial and other

difficulties in his personal affairs.

The part played by under-nutrition as a

factor influencing the pattern of mental disease is

iincertain. The mental changes in two at least of the

Nutritional diseases, Pellagra and Kwashiorkor, are

well known. BENEDICT et.al. (1619) described the

alteration in mental attitude of those on a low
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calorie intake, and recently BR02EK (1954) reported on

some of the work done in Dr. Ancel Keys' laboratory in

Minneapolis in which severe end prolonged caloric,

protein, and more recently Vitamin 331 deficiencies

have been produced in human volunteers. None of

these deficiencies resulted in any change in

intellectual function, but they all caused impairment

of motor performance and profound changes in

personality.

DISEASES OP THE EAR, HOSE, AND THROAT.

These diseases are largely confined to out¬

patients. Acute and chronic otitis media and foreign

bodies in the ear or nose are the most common

conditions. Enlargement of tonsils and/adenoids

retiring surgical intervention is uncommon. Mastoid

infection is not uncommon, and with the advent of

antibiotic therapy operation has been required less

frequently.

DISEASES OP THE EYE.

Conditions proved or thought to be due to

nutritional doficlenc?/- and eye signs associated with

a defective diet has been dealt with in the

appropriate chapters.

Most of those conditions grouped together

in Table 18 under "Other diseases of the eye" are
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infections. The most common of these is mueo-purulent

conjunctivitis, especially common in the hot season,

when the disease is spread by "eye flies" of the family

Chloropidae. Conjunctivitis, frequently neglected,

may go on to corneal ulcer, iritis, irido-cyclitis and

panophthalmitis, Gonococcal conjunctivitis is rare

in babies and adults; a finding also reported from

the Gambia - WALTERS (1948). The explanation of this

is not known, because a high proportion of those women

attending the Ante-natal Clinic at Udayagiri have

active Gonorrhoea. Gonococcal iritis is not uncommon.

Trachoma.

Few cases are seen in the hill people; it

is much more common among those coming from the plains

where the temperature and humidity are higher. Most

cases show psnnus formation, entropion and trichiasis.

There is considerable doubt as to whether

what Is commonly included under the term "TrrGlioma"

is all attributable to this disease. As long ago as

19"7 WRIGHT (19^7 ) expressed "much doubt as to

whether the 'granular lids' seen in Indie are in fact

due to Trechoma". BLUMENTHAL (1950 and 1954) in

describing what he calls "Malnutritional Kerato¬

conjunctivitis" expresses the view that there is much

in common betv/een this condition pnd chronic Trachoma
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and that any chronic catarrh of the conjunctival or

corneal epithelium will eventually produce the

picture of chronic Trachoma. STERN (1950) p.29,

believes that ariboflavinosis plays a part in prnnus

formation in some cases of Trachoma. He states that

examination "by the slit lamp of such cases reveals

that the cornea is vasculari3ed, not only in its upper

half or third, as in classical Trachoma, but in its

entire circumference, as in ariboflavinosis - LANDAU

and STERN (1948). Treatment with riboflavin promptly

relieves the condition.

Glaucoma.

TMs is not uncommon over the age of 40 and

is often associated with senile cataract.

Cataract.

This is the most frequent surgical condition

treated in Udayagiri, the vast majority being senile

in nature, A surgical centre naturally draws cases

of this nature from a large area around, and hospital

records give a false impression of the incidence of

such a disease. It would appear, however, from the

evidence of the Clinical surveys that senile Cataract

is much more common in the Khond Hills than it Is in

England and Wale3. Among 2,126 people there were 8

with mature and 51 with immature Cataract. Each of
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have been included on the register of the blind if

they had been in England and Wales.

According to SOFSBY {1950 ) the number of

registered blind in England and Wales in 1S48 was

77,390, and of these 24,6$ or 19,347 were due to

Cataract, This is roughly 1/44,400 of the total

population. This is to be compared with 1/376 in

the Khond Hills from the Clinical surveys. In

addition to this, it has to be remembered that nearly

three times more people live into the over 45 age

group, when senile Cataract usually occurs, in England

and Wales than in the Khond Hills (see p. 46). Such

a comparison is subject to numerous errors, but even

so, it would seem that senile Cataract is much more

common in the Khond Hills than in England rnd Wales.

A great deal has been written concerning

the production of Catarpet in animals by feeding them

on diets deficient in riboflavin, certain amino acids,

and containing certain pentoses. Various vitamin and

other preparations have been used in the treatment of

senile Cataract in man, with no well-substantiated

success. At preaent all that can be said is that

there is no definite evidence that nutritional factors

play a part in the aetiology of senile Cataract.
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Epiblepharon inferior.

This condition is a retro-flexion of the

lower lashes - DUKE-ELDER (1952), and was described

by POLUNIN (19b*) in Malayan aborig3.nes, The writer

did not see a case .
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CHAPTER 16

A COMPARISON OP THE INCIDENCE OP DISEASE
IN THE KHOND HILLS AND IN AFRICA

Reference has been made on several occasions

during this study to the impressions of Prof, Sir

L.S.P. Davidson of the pattern of disease in Africa

as gathered by him from extensive travel in the

continent and the collected views of many physicians

and pathologists at work in Africa, and recorded in

the Lancet (1954). Prof. Davidson states that he

had been told by European and Indian doctors who

have practised In India that diseases which were rare

in Africans living in Africa were also rare in Indian

peasants living under poor conditions in India, but

that when they adopted European customs, eat the same

kind of food, and were submitted to the emotional

strains of modem civilisation, the incidence of

vascular, gastro-intestinal, and endocrine diseases

among them showed a remarkable increase. He inferred

that, assuming that these observations were true,

environmental rather than racial factors might be

largely concerned in the aetiology of these diseases.

The findings of the writer that have been

brought together in this present study in most respects

strikingly confirm this opinion, rnd it seems fitting
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to end "by "briefly drawing a comparison between the

incidence of disease in India and Africa. It is only

possible for the writer to speak from personal

experience in one small part of India, but it may well

be that, in the course of time when an over-all

impression of disease in India emerges, it will be

found not to differ very greatly from that set out

here. In any event, it may reasonably be stated that

environmental, and of these especially nutritional

factors, are likely to play a major role in the

pattern of disease in India as a whole, just as they

appear to do In Africa and the part of India under

Khond Hills
experience.

Haemorrhage and

perforation are

extremely rare, b?xt

pyloric obstruction is

common in South India

and apparently also in

some parts of Africa

(e.g. Nigeria and Belgian

Congo).

comparison.
Table 35.

Prof. David 3on's
classification

"UNAFRIC AN DISEASES"

(1) Castro-intestinal
diseases.

(a) Gastric and

duodenal ulcers.
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"UNAPRICAN DISEASES" (Contd,)

(1) (b) Gastric end

intestinal malignant

disease,

(e) Appendicitis,

(d) Cholecystitis and

gall-stones.

(2) Vascular disorders

(a) Angina pectoris.

(b) Coronary thrombosis,

(c) Peripheral vascular

disease.

(d) Cerebral thrombosis

and haemorrhage,

(e) Essential hypertension.

(3) Rheumatic diseases

(a) Rheumatic fever and

its cardiac

complications.

Rather uncommon.

Very rare.

Very rare.

Very rare.

Very rare.

Uncommon.

Rare, apart from those

cases due to meningo¬

vascular syphilis,

which were common.

Very uncommon compared

with hypertension

secondary to renal

<?j sesse.

Uncommon. Some doubt

as to whether all

cases of mitral steno¬

sis are of rheumatic

origin.
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"UUAFRICAN DISEASES" (Cqntd.)

(3) (b) Rheumatoid arthritis.

(c) Osteo-arthritis.

(4) Endocrine diseases

(a) Toxic goitre

(b) Diabetes.

(5) Anaemias

(a) Megaloblastic anaemias.

<b) Iron deficiency,

(d) Psychosomatic disorders.

Uncommon, but not

rare.

Uncommon.

Extremely rare here

also.

Rather uncommon.

Common only in

pregnancy.

Dietary deficiency

of iron rare, but

protein malnutrition

may be a factor.

Hysteria and

Schizophrenia very

common.

Anxiety neuroses

rare.
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"AFRICAN DISEASES".

(1) Diseases of the liver.

(2) Nutritional diseases.

(3) Tropical diseases.

(4) Respiratory diseases,

especially those due to

the pneumococcus and the

tubercle bacillus.

(5) Venereal diseases.

Cirrhosis very common

and carcinoma involving

the liver probably one

of the commoner sites.

Especially Kwashiorkor,

Xeratoraalacia and signs

of B grotip deficiency.

Confirmed.

Confirmed,

Confirmed,
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