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Abstract
Food antl ttutritional iiltake Ltmong tribal populatiott of Madb,a Pradesh has been

analysed in this paper The study is based on the dtet survey cortducted in the

sanple villages of sonte tribal parts of the State. The sur-v'e1'results sltou,tlnt the

dailv diet of the tribals is deficient in all the nutrients. The nutritional de.ficiency

is relativebt high among children, fentales artd agetl people of tribal popuLation in
the rural areas of Madhya Pradesh.

Introduction

India is now self suffi cientin foodproduction,
but some regions and some sections of the

society are not getting sufflcient tood, tribals
are one of them. The production of food is
not equal in the society, and poor people

are unable to purchase daily required food
because of low purchasing power. In our
country the food problem is because of high
growth rate of population and lor.ver rate of
tbod production, while among tribals this
problem is because of lorver availability of
foodstuffs and low purchasing power. Most
of the tribals of our country are living in
the remote areas and depend upon millets
and forest food products fbr their daily
ftrod requirement. The main nulrienls are

calories, proteins, mineral elements and

the vitamins. These nutrients ere present

in the foodstuffs in different amount. The
deficiency of food nutrients causes a wide
range of deficiency diseases and retards the

working capacity of individuals (.Sherman

arrd Lanford, 1951). Therefore, the daily
diet should contain all the essential
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nutrients in proper proportion. Majority of
the tribal population of our country suffers
from both under nutrition and malnutrition.
Diet survey carried out in different parts

of Madhya Pradesh shows that an average

diet of tribals is highly deficient in all the

nutrients necessary for a healthy lif-e. The
low intake of protein and fats is common in
the tribal parts of the State.

Methodology

FAO (1957), Shafi (1960), Sukhatme
(1962), Mishra (1984), WHO, and ICMR
have suggested two methods of estirnating
food availability and nutritional intake in a

re-eion: (i) the tood balance sheet method,
and (ii) the household food consumption
survey method.

(i) The food balance sheet shows the

estimated per capita per day availability
and consumption of foodstuffs in an area.

It is measured by the total tbod production
adjusted for in and out movements of food
in trerde, fclr changes in stocks, and fbr any



quantities used for animal t-eeding, seed,

industrial production, and wastage. When
such commodity balances are available for
all main foodstuffs, the nutritive values can

be calculated. This method is suitable for the

assessment of food and nutritional structure
in a small unit ol a region.

(ii) The household lood consumption
survey method is based on a representative
sample of households in an area. World
Health Organization and Indian Council
of Medical Research have accepted the
four ways for household food consump-
tion survey (a) weighing of raw foodstuffs,
(b) checking of foodstuffs, (c) checking of
stocks by inventory, and (d) interviewing
the households.

The present study is based on both the

methods. The diet surveys were conducted
in the eighteen sample villages located in
the tribal parts of Madhya Pradesh. The data
obtained from diet surveys are tabulated and

then converted into different nutrients on the

basis of table supplied by the National Insti-
tute of Nutrition and Indian council of Medi-
cal Research (Gopalan, and others 1980).
The quantitative and qualitative aspects of
nutritional intake among tribals have been

analysed in this paper. The quantitative food
(energy content) has been measured in terms

of caloric value of foodstuffs. The qualitative
food measures the value of difl'erent nutri-
ents in foodstuffs available in the diet.

The results of the analysis are presented

in Table I and 2. The requirernent of nutri-
ents are given in col. no. 3, 4 and 5 of both
the tables. The level of intakes of these
nutrients are given in terms of intakes as 7o

of requirement. Table I records the require-
ment of intake of average individual, rnale

and female, it also records the intake levels

as observed in rural orurban areas. Table 1.2

record the intake status of children in rural
or urban areas. The intake status differentials
based on the income levels are siven in 8 &
9 of table 1.2.

Results and Discussion

Food Consumptions Pattern

Among the tribal population the consump-
tion of food is based on cereals, roots, for-
est products and flesh food. Cereals consist
more than half (55.6Vc) of the total food
intake. Roots and vegetables are two other
important sources of food, which consist
more than one-third (38.47c), of the daily
diet. While pulses, milk and green vegeta-

bles have small share in the daily diet of the
tribals. The diet of the tribals is very much
deficient in lats & oil and sugar. This sug-
gests that the food intake is mainly based on
the staple food available in the tribal area.

Leafy vegetables are available in the
rainy season only and during rest ofthe year

they are almost absent from the daily diet of
the tribals. The production of milk, sugar,

fats and oil is very low in the tribal parts,

therefore its intake is also very low. Tribals
are unable to purchase these food items from
market because of low purchasing power.

It is therefore concluded that tribal's diet is

almost based on those foodstuffs, which are

produced in their surroundings.

Nutritional Intake (Table 1.1; col. 6)

Energy (Calories): The diet of the tribals
of the study area rs deficient in quantity.
It is evident fiom the fact that the averase
intake of calories among tribals is 31.6
percent lower than the recommended
requirement of 2400 calories per capita per

day (Table l). They are taking only 68.4
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Tible l: Nutritional Intake among Tribal Gender Differentials as Rural Urban Differentiats

2 -) .+ 5 6 7 8 910
Nutrients Requirement Intake Status 7o

Gender
Differentials

RuraUUrhan
Differentials

Units Person Nlale Female Person Male Female Rural Urban

Energy
Proteins
Fat

Carbohydrates
Iron
Calcium
Vitamin-A
(Carotene)

Vitamin-Bl
(Thiamine)
Vitamin-B2
(Riboflavin)
Vitamin C

Cal
grams
grams

millierams
milligranis
n-rillisrams
milli,qrams

milligrams

milligrams

milligrams

2400
60
60

600
21

900
1.5

2400
65

60
600

)L

900
1.5

900

55

60
605

2.1

900
1.5

-31.6

-41.1

-73.3

-26.7
-29.2
-36.6
-46.7

- 16.9
/1 1

-69.7
1.\

-20.5
-40

- 18.4

-45.3

-86.7

-3t.7
. J:

-40

-32.5
-41.'7

-"1 1 .7

-35. l
-23 8

-3 1.6

-40

-24.6
-44.8
-7 1.7

-28.9
-25

-30.6
-46.7

1.,3

1.4

49

1.3 1.3 23 a2 1

-35.7

-11.8

-23.1 -23.1 -30.9

-35.7 -42.9 -35.7

20.8 -16.i -23.3

1.4 1.4 -3'7 .7

49 49 -41

SoLtrce: Ba.setl otr diet sun'er.

per cent of the minimum required calories.
It is an indication of undernutrition and
malnutrition in the tribal belts of Madhya
Pradesh. The lower intake of calories is the
result of lower production of fbodstuffs
fiom agriculture in the tribal parts. Main
source of caloric intake is tbodgrains, meat,
fish, eggs, roots, local fruits, and sonre other
local traditional foodstuffs.

Proteins: The average intake of proteins
aurong tribals is 25 per cent lower than the
recommended requirement (60 grams). The

main sources of proteins are both vegetable

and aninral sources in the study area. But
major soLlrce of proteins in tribal parts of
Madhya Pradesh is animal food like nreat,

fish, eggs, etc. Tribals ol this region are

ntainly dependent on animals and fbrest
prodLrcts for their fbod, therefore. they are

taking sufficient quantity of anirnal proteins

in therr daily diet. While the proportion
of vegetable proteins is low in the diet of
the tribals such as pulses, groundnuts,
soybeans, etc. The lower intake of vegetable
proteins is due to Iower production of these

foodstufTs in the area. The share of flesh
food in the diet is high in the rural parts
and it is low in the urban centres. The low,er
purchasing power of tribals dose not allow
them to purchase the costly animal protein
in urban centres.

Fats: The avera-qe daily intake of fats and

oils among tribals is 7,1.3 per cent lower
than the recomlnended requirer-nent of 60

-qrams. In other words, the tribals are taking
only 26.1 per cent of the required lats per

day. The proportion of vegetable oils is

lower than anirnal fats. The lower intake
of fats rs the result of lorver availability of
lats and oils. The production of oilseeds
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is negligible in the tribal parts; therefore,
the supply of vegetable oil is also very low.
Tribals are not able to purchase fats from
market because of their poor economic
condition.

Carbohydrates: The principal function
of carbohydrates is to provide energy
(calories) to the human body (Leveilli,
1975). The average intake of carbohydrates
among tribals is 26.1 per cent lower than

the recommended requirement. Majority
of carbohydrates comes from sugar,
jaggery, fruits, roots, etc. The intake of
these foodstuffs is not sufficient in the

daily diet of the tribals. The lower intake
of carbohydrates is an indication of under
nutrition in the study area.

Minerals: The deficiency of two minerals
i.e. iron and calcium is relatively low, while
the intake of iodine salt is very low among

tribals in the study area. A large number cf
mineral elements are present in the human

body (Mc Henry, 1957).

(i) Iron: Iron is a necessary par-t of the

red pigment hemoglobin of blood, since

this pigment carries oxygen around the

body (Mottram, 1968). The iron intake
should be greater than minimum needs to

ensure that iron storage is maintained at a
generous level to provide for emergencies.

In a normal adult about 28 mg. of iron is set

free each day by hemoglobin degeneration.

The Nutrition Expert Group of ICMR
considered the various aspects relating to
the availability and utilization of food iron
and recommended an allowance of 20 to 30

mg. of iron in a balanced diet fbr an adult.
The intake of iron is 29.2 per cent lower
than the recommended requiremenl (24

mg) in the daily diet of tribals of Madhya
Pradesh. Iron deficiency has also been

recorded among females in the study area.

The lower intake of green leafy vegetables
is the main reason of lower iron intake in
the daily diet.

(ii) Calcium: Calcium is the most important
inorganic element of the body for a number
of reasons: (i) the body contains more of it
than of any other mineral element. (ii) It is
essential for the structure of bone and teeth,
(iii) It catalyses reactions rvhich result in
contraction of muscles and conduction of
nervous impulses (Irving, 1951). Calcium
is found abundantly in milk, cheese, and
green Ieafy vegetables. Children need
relatively more calcium for the growth and
development of their body. Expectant and
nursing mothers also require higher amount
of calcium. The daily intake of calcium is

36.6 per cent lower than the recommended
daily requirement (900 mg) arrrong the

tribals of the State. Milk, cheese and some
other animal foods are the main sources of
calcium. The tribals are unable to take some
of these foodstuffs in sufficient quantity in
their daily diet

Vitamins: Many of the vitamins are needed

only in very small amount, yet vitamins play
a vital role in the body. Vitarnins work in
various ways and are often closely related

to each other in their reaction wrthin the

body (Anderson, 1967). The daily intake
of vitamin A and B-complex is highly
deficient. while the intake of vitamin C is
less deficient among the tribals of the study
area. The Iess deficiency of vitamin C may
be because of the consumption of amla
and other citrous fmits in the diet. On the
other hand, the deficiency of vitantin A and
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B-complex may be due to lower intake of
green vegetables and other foodstuffs.

(i) Vitamin A (Carotene): Vitamins
A helps in the normal growth of bones and

teeth pafticularly in children and young
people. In the absence of adequate intake

of vitamin A, the outer lining of the eyeball

loses its usual moist, white appearance and

becomes dry and wrinkled. The redness and

inflammation of the eye and gradual loss of
vision may follow. Vitamins A are present

in some animal foods like butter, ghee,

mrlk, curd, egg-yolk and liver. The other
sources are leafy vegetables and fmits such

as mangoes, papaya and tomato. Generally
the greener the leafy vegetables, the higher
would be the vitamins A content. About 50
grams of the common leafy vegetables in
a diet will furnish adequate amount of this
vitamin. The daily intake of this vitamin is

46.7 per cent lower than the recommended
requirement ( 1 .5 mg). The deficiency of this
vitamin is due to poor intake of butter, ghee,

rnilk, curd, papaya, etc. among the tribals.
The absence of green leafy vegetables is

also a factor of vitamin A deficiency in this
region. The problem is more serious in the

rural pafts and far off vrllages.

(ii) Vitamin B, (Thianirre): Vitarnins B

complex includes thiamine, riboflavin,
niacin, vitamin Bu etc. Most of these B-
complex vitamins work tosether for the

benefit of the body. Without Vitarnin B,
(thiarnine), the cells cannot utilize oxygen
or fuel for energy and nervous system

cannot function properly. Prolon-eed

deficiency of thiarnine leads to a disease in
the form of neuritis and general weakness

called beriberi. This deficiency causes

sub-normal growth and poor appetite in

children. In adults vitamin B,deficiency is
responsible for the constipation. With this
condition frequently go headache, lack of
stamina, and chronic fatigue (Borsook,

1941, p.62). Main source of thiamine is

outer layers of rice, wheat and other cereals.

The average per capita per day intake of
thiamine among the tribals is 23 per cent
lower than the recommended requirement
( 1.3 mg). The deficiency of this vitamin
is the result of lower intake of groundnut,
vegetables, milk, etc.

(iii) Vitamin B, (Riboflalin.): Riboflavin
is the next member of the vitamin B-
complex. The deficiency of riboflavin in the

daily diets my cause loss of hair, soreness

of lips and tongue. The main source of
this vitamin is green leafy vegetables, fish,

milk, and egg. Wheat, rnillets and pulses

are also good source of riboflavin, but rice
is particularly poor source of this vitamin.
Almost as important as milk and egg as

source of riboflavin are the green leafy
vegetables. Soyabeans are also a very rich
source of this vitamin. The average daily
intake of this vitamin is 37 .7 per cent lower
than recommended requirement (1.4 mg).
The lower availability of green vegetable

is the main cause of lower intake of this
vitamin in the daily diet of tribals. The very
low intake of soyabeans in the daily diet is
also a factor of riboflavin dehciency in this
region.

(iv) Vitamirt C (Ascorbic acid): This is
the great healing vitamin of the body.
This vitamin cannot be stored in the body
therefore it must be taken daily. Vitarnin C is

usually found in fresh f'ruits and vegetables.

Amla ts very rich source of vrtamin C and it
is a very cheap and common truit in the study
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area. The average intake of this vitamin is
4.3 per cent lower than the rccommended
requirement (49 gm). The deficiency of this
vitamin is negligible in the tribal parts of
Madhyd Pradesh.

Gender Differentials
(Table 1.1 ; col 7 &. 8)

The diet of tribal females in rural areas as

wells as urban centres is recorded inferior
in comparison to the diet of tribal males.
As a family tradition the children take
their food first, fbllowed by males and then
females. Therefore, many times the females
have to take the remaining insufficient food.
Even during their pregnancy period tribal
females get insufficient food both in terms
of quantity and quality. The deficiency of all
the nutrients has been recorded both among
males and females in the tribal parts of the
State. but the deficiency is higher among
tribal females than males.

The caloric deficiency is 1.5 per cent
higher among females (l8.|Vo) than males,
(16.97a). The deficiency of proteins, fats,
iron, and calcium are higher among females
in comparison to males. It is evident from
the facts that protein deficiency is 4.I per
cent higher among females (45.37o) than
males (41 .2Vo).The fat deficiency is l7 per

cent higher, iron deficiency is 8.4 per cent
higher and calcium deficienc.v is 1 1.5 per

cent higher among females than rnales. The
deficiency of vitamin A (40Vo) and vitamin
B-complex (thiamine and rrboflavin) is
similar among males and females, while,
vitamin C deficiency is higher among ntales
than f-emales in the study area.

Rural-Urban Dffirentials and Intake
Status

The deficiency of all the nutrients among
tribals has been recorded both in rural and
urban centres of the tribal regions. But,
average intake of calories, proteins, fats,
carbohydrates, calcium, vitamins A and
vitamin B-complex is relatively higher in
urban centres; therefbre, the deficiency of
these nutrients is lower in urban centres in
comparisontoruralareas (Table I ; col9 & I 0) .

Moreover, the caloric deficiency is
7 .9 per cent higher in rural areas, than that
of the urban centres. In rural areas very
high deficiency is recorded in proteins
(41.7 Vo), fats ('7 1 .7%), carbohydrates
(35.lVc), vitamin A (40Vc) and vitamin B,
(23.1Vc). While in urban centres a very
high deficiency is recorded in tenns of
proteins (14.87a), fats (7l.7Vc), iron (257o),

and vitarnin B, (46.7Va). The very high
nutritional deficiency among tribals of rural
areas is because of lower development of
food resources, while in urban centres lower
nutritional deficiency is the result of lower
purchasing power of an average family.

Nutritional Intake among Tribal
Children

The fbod requirements of children are

lower in terms of quantlty, but must be rich
in vegetables, fruits, milk for the growth
and development oftheir body. The average
diets of the tribal children are deficient in
many fbodstuffs. It is deficient in milk,
vegetables, fats, sugar and flesh foods. The
children get a very little amount of green&
leaty vegetables, which are the main source
of vitamins and minerals. The nutritional
rntake amon,q tribal children both in rural
and urban areas is inadequate in respect of
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Table 2: Nutritional Status: Children (R/U) and Income Differentials

l-utrients

Groups Units

Intake Status 7o

1

Income
Differentials

High Low

8 9

Energy

Proteins

Fat

Carbohydrates

Iron

Calcium

Vitamin-A (Carotene )

Vitamin-B1 (Thiamine)

Vitamin-82 (Ribofl avin)

Vitamin C

-13.8

-38.5

-49.5

-l8.3

-29.6

-20.4

-33.3

-23.1

-35.7

- 17.8

-35.8

-49.5

-82.8

-38.9

-41."1

-31.4

-46.',1

-38.5

-42.9

-23.7

)

Cal

grams

grams

nrilligrams

milligrams

milli,erams

milli-srams

milligrams

milligrams

milli-erams

all the nutrients. The deficiency of energy,
proteins, fhts, carbohydrates, and vitamins
is hi-eher in mral areas than in urban
centres. The deficiency of iron, calcium and

vitamin-C is higher in urban centres.

Nutritional Intake among Tribal
Children, Madhya Pradesh, 200L

(Table 1.2; col. 6 &.1)

In rural areas. the deficiency of fats (84.87c),

Iron (32.57c), Vitamin-A (407o), is very
high. The deficiency of energy (34.2Vc),

proteins (39.37o), carbohydrates (3 l.9Vc),

thiamine (38.5Va), and riboflavin (35.1Vc)

is moderate to high. While the deficiency,
of calcium (20.1c/c) and vitamin-C (11 .37c)

is relatively lor,v in these areas. The very
high deflciency of tals elnd vitamin-A is the

result of lou'er availability of milk products,
oilseeds and green leafy vegetables. The

similar pattern has also recorded in urban
centres. The deficiency of fats (80.7Va')

and vitamin C (23.7%) is very high. The
deficiency of energy (31.37c), proteins
(38.lEC), iron (40.4 7o), vitarnin- A(33.3 Vo),

thiarnine (30.9qc) and vitamin B-complex
is moderate to high. While the deficiency
of carbohydrates (l6.3Va) and calcium
(19.57o) is relatively lower among the tribals
children of urban centres. The relatively
inferior diet among the children of rural
areas is the result of lower development
of food resources, while in urban centres

the purchasing power of tribals is relatively
high and therefore the level of deficiency is
lower in urban centres.

Economic Status and Nutritional Intake
(Table 1.2; col. 8 & 9)

There is direct correlation between the eco-

nomic status of a familv and the diet of tlre

Requirement

Children R/U
Differentials

Person l\{ale Female Rural Urban

673 4 5

2400

60

60

600

1A

900

1.5

1.3

1.4

19

2400

65

60

600

24

900

1.5

I.-1

1tl.+

49

r 900

55

60

605

21

900

1.5

1.3

t.+

49

-5+./.

-39.3

-84.8

-3r.9

-32.5

-20.4

-40

-38.s

-35.7

-1'7.3

-3 t.3

-38.1

-80.7

-16.3

-40.4

- 19.5

-JJ. -1

-30.9

-35.7

-23.7
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family members. It is the purchasin-e power,
which influences the food habits, food con-
sumption system and general health condi-
tions of people. Food consumption is higher
among the people of high-income group than

that of the low-income group. Generally
families of the high-income group consume

less quantity of cereals and higher quantity
of vegetables, milk, fruits and flesh foods,
while the families of the lower economic
status consume more quantity of cereals and

less quantity of other foodstuffs.

Though, the diet is deficient in both
the income groups, the diet of low income
group is very much deficient in all the

nutrients. The daily diet of high-income
group is better than that of the low-income
group of tribals in the State. It is evident
from the facts that the deficiency is very
high in terms of fats (82.8 Vo) , iron (41 .7 Vo) .

proteins (49.5q;), vitamin A (46.lVc), and
riboflavin (42.9Vc) among the tribais of
low-income group. A moderate deficiency
is recorded in terms of calcium and vitamin
C among the tribals of low-income group.
On the other hand, tribals of high-income
group have recorded little deficiency in
terms of calories (l3.\Va), carbohydrates
(18.37a), and vitamin C (1'7.8Vo).

A moderate deficiency is recorded in terms
of iron (29 .6Va),andcalc ium (20 .47a) . Wh i le

higher deficiency is recorded in terms of
fats (49.5Vo), proteins (38.5Va), carotene
(33.37a), thiamine (23.1Va) and riboflavin
(35.7 vc).

Conclusions

1. The diet of the tribals of the study area

is deficient in quantrtl,, The average

intake of calories among tribals (1642

calories) is 31.6 per cent lower than

the recommended requirement of
2400 calories per capita per day. They
are takrng only 68.4 per cent of the
minimum required calories.

2. The average intake of proteins among
tribals (35 g.) is 25 per cent lower than

the requirement. The average daily
intake of fats and oils is only 16 grams,

which is 73.3 per cent lower than the
requirement. The intake of iron (17

mg) is 29.2 per cent lower than the
requirement. Iron deficiency has also
been recorded among females in the

study area. The lower intake of green

leafy vegetables is the main reason

of lower iron intake in the daily diet.
The daily intake of calcium (571 mg)
is 36.6 per cent lower than the daily
requirement.

3 The daily intake of vitamin A and B-
complex is highly deficient, while the
intalie of vitamin C is less deficient
among the tribals.

4 The nutritional intake among tribal
children both in rural and urban areas

is inadequate in respect of all the
nutrients.

-5. The deficiency of all the nutrients has

been recorded both among males and

females, but the deficiency is higher
among tribal females than males. This
deficiency has been recorded both in
rural and urban centres of the tribal
regions. Moreover, the diet is deficient
in both the income groups in terms of
all the nutrients, the diet of iow income
group is very much deficient.
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