JULY, 1953] DIETARY HABITS OF SCHOOL

Original Articles

dietary habits of school boys in
UTTAR PRADESH
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b. MITRA,
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Nutrition [Laporatory, Provincial Hygiene Institute,
U.P., Lucknow
Marrack. (1948-49) in reviewing surveys Of

nutritional status carried out in United Kingdom
from the beginning of the second World War
UP to 1945 said that we need base lines from
which to make comparisons' and 'we need to
study groups of individuals, not only by making
laboratory investigations, but also by finding out
what they eat, how well they are, and What
happens to them in the future'. 1In U.P., sys-
tematic diet surveys have been undertaken since
the establishment of the Nutrition section in
1948 in the Public Health Department and the
Present gtydy is an attempt to record what
school hoys living in boarding houses of various
institutions in the sgtate, eat and to correlate
their putritional state and present diets.

_ Statistics of agricultural production, food
lmports and exports, etc. give a rough idea of
average food consumption but average .fig}lres
even if securate, may conceal wide variations

food intake in different areas and in different
economic and social groups within the

Province. Diet surveys in representative groups
JlV€ more useful and accurate information.

same

Food intakes do not constitute a measure of

food requirements. Freely chosen intakes
usually restricted by convention, taste, o= econ-
OMLC necessity. The importance ©f
dietary with clinical survey
them, needs no emphasj_s_
ments human beings difficult
Piece-meal dietary and clinical

on

expensive.

are

combiningprepared articles of food were

and to correlateafternoon.

Large scale experi-
and pulse,

sur-
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period August 1949 to December 1951. Each
kitchen was visited twice daily at the time of
preparation of meals for a continuous period of

seven days, for weighing on a portable balance,

all the ingredients of food to be consumed in
their raw state. The amount consumed per
capita was calculated by dividing the total

quantity eaten, by the number of consumers.
The amount of cooked food remaining uncon-
sumed was accounted for. The food consump-
tion figures in Table I thus refer to food ' as
purchased © Each boy was also interrogated
dally for recording foods consumed by him other
than those prepared in the kitchen. Seven days
enquiry may be considered inadequate to give
a correct picture of the diet throughout the year
and repeated surveys i1 all the seasons may
be advocated, but the diets in the kitchens of
the hostels do not vary much with seasons and
the results of even a short gyrvey Of seven days
fair index of food intake

at one season

throughout the year.

are a

Economic status

In one district (Moradabad)
house was run by the Mission for the poor
Christian boys. Most of them were too poor
to pay for their meals and were sustained by
thel Mission. Thosel who could pay, paid flor
their meals along with the fees.  Ip other dis-
districts, the boys living in hostels came from
neighbouring villages and were mostly sons of
the cultivators. They brought their rations
from home at the time of their periodical visits,
like wheat flour, rice, pulses and ghee, etc.
Things like vegetables were purchased locally.

the Dboarding

Consideration of the diets eaten

Intake of various classes of food per consump-
tion wunit in different
Table I

districts is shown in

The students had two principal meals. The

are MOrning meal was taken between 9 and 10 a.m.

and evening one at about 7 .. Fruits or
taken the
In the morning a few students had
(light meal). Bengal gram, though =
has been ghown in the column of cereals.
consumed either in the form of besan

in

nashta

It was

i with wheat f1 i i 1
veys therefore provide the primary data for thealong W our for their evening mea

study of standards for body requirements.
grade degrees of well being is also difficult.

but to describe

comparatively easy

diet' is not at all easy.

Method of enquiry
An investigation into the food intake

while the last six districts
zone Of the State.
eaten

Toonce 1n a- week as a result of campaign for
Tosaving cereals.

describe i1l health in terms of frank morbidity cereals.?Wheat

howsumed.

much i1l health is due tO poor and ill balanced,

and rice both con-
In table No. I, first districts
ome under the cateqory of western districts
in the eastern
Wheat and rice were both

in the eastern districts. Rice consumed

were

seven

are

was mostly of the home pounded parboiled type.
of 41Arwa rice machine milled was

also taken. It

. . ; fwo . ,
oys living in fourteen hostels in different diswas washed two or three times before cooking

ncts of the State was carried out during

thand gryel was not thrown

The other

away .
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cereals which came in the diets at Badaun and

Bajra (Pennisetum typhoideum)
(Sorghum vulgare) .

Jhansi
and Juar

were

Pulses.?In the eastern districts red gyram was
usually consumed while in other places, black

gram, green gram, lentil and red gram were

the pulges taken. The average consumption ©f
pulses 1is higher in areas where rice is also
taken along with wheat.

Leafy vegetables.?These were taken in three
kitchens in small quantities in the form of

spinach, cabbage and coriander leaves.

Non-leafy vegetables including roots and
tubers.?The consumption ©of these vegetables
ranged from nil at certain places to 9.4 ounces
at others and included potatoes, colocasia,
carrots, brinjal, cauliflower, tomatoes, ridge
gourd, ladies fingers and other seasonal varieties.

Fat and oils.?Most of the students brought

ghee (butter fat) from their homes and used it
with pulges. Vegetables were ygyally cooked
in  vanaspati er mustard oil. At ome place

(Jhansi) gingelly oil was used for cooking.

Fruits.?These included banana, guava,
mangoes, Ccucumber and other cheap seasonal
fruits.

Sugar and jaggery.?Sugar w=s mainly used
to sweeten milk or its products but at one place

(Basti) it was also used to prepare cold sweet
drinks. Jaggery was taken by very poor
students.

Milk and milk productS.?Boys consumed it
as liquid milk as well as in the”form of curd.
Its intake and that of prepared articles of food

depended upon the amount of pocket money,
each student received from his guardian.

Flesh foods.?Meat, fish and eggs were conspi-
cuous py their absence in all the kitchens except

one .

Prepared articles of food.?Sweet preparations
were mostly preferred and included parfi, jalebi,
pera, and besan ]gdduy, etc. Puffed rice with
gur, pakori and nanpara were also taken. A
high intake of cereals relative to that of other
foods was characteristic of practically all the
districts.

Nutrient values of the diets

The consumption of all the foodstuffs entering
into the diets was calculated for the various
nutrients according to Field gervice Hygiene
Notes, India (1945). In the gapglysis of the
diets, average values have been taken wherever
possible and allowance has not been made for
destruction of nutrients hy cooking; Losses
vary greatly according te the method of prepara-
tion, cooking and serving. There is little loss
in cooking of food constituents other than
yitamins destroyed by heat, or extracted into
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washing o= cooking water which is not consumed.

The calculated dajly nutrient intakes are shown
in Table II and III.

The main interest in the assessment of the
dietary intakes lies in knowing the amount of
ailments and nutrients available to the body
from the consumed food and comparing them
with their requirements for maintaining normal
health. There are many difficulties in assessing
their gavailability and requirements. Niacin
may Pe synthesized by bacteria in the gyt and
then absorbed (Benesch, 1945). Thiamine is

not only synthesized in the intestines but also
gets destroyed there. How much of a certain
nutrient actually becomes available to the body
is therefore difficult to judge. Human gystem
too is very adaptable. Physiological adaptation
can occur and alter the requirement of nutrients
(Mitchell, 1944). Finally the inter-action of
one nutrient with another is known to be differ-
ent in certain combinations. Inspite of limita-
tions, dietary surveys are valuable and help in
suggesting the cause and treatment of deficiency
signs.

The nutritive values of the diets Surveyed
when compared to the daily allowances recom-
mended by the Nutrition Advisory Committee,

Indian Research Fund Association (1944)
appear unsatisfactory. School ‘bOYS may Pe
classified as and as such

moderately active
should get = diet of net caloric, value of 3,000
calories or 3,300 gross calories per consumption
unit. The daily requirement ©of proteins has
been suggested to be 82 gm. out of which 29 gm.
should be of animal origin. In eight districts
no animal protein was consumed while in the
rest it varied from 0.5 gy, to 11.5 gm. per com-
sumption unit per day. The intake of calcium
and vitamin A was far below the standards
recommended for these pLy the Nutrition Advi-

sory Committee. The intake of iron, aneurin,
and nicotinic acid was gatisfactory. Riboflavin
side. As

consumption was rather on the low
regards ascorbic gacid, no allowance has been
made for its losses in cooking in table No. II.

If 50 per cent is deducted from uncooked
value, for destruction of ascorbic acid in cook-
ing, mnene of the diets would provide 30 mg-
considered necessary (Medical Research Council
1948) to cover all requirements for active life
and inherent individual variability.

Clinical studies

A clinical examination of all the boys whose
diets were measured and of others was carried
out The state of

6,371 boys was assessed clinically according to
the standard described previously by the author

(Govil, 1952) as good, fair, poor and very poor.
They were also examined for signs of diseases
which are supposed to be associated with defi-
The results of
the examination have been given in the previous

in each area. nutrition of

ciency of one or more nutrients.
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communication (Govil, 1952) partly
reproduced below in Table IV. 59.3 pey cent Of
the hoys examined were found affected with one
°r more so called deficiency conditions.

and are

Discussion

The data presented in Table I

o intake or yery 1oW consumption
foods. The diets are deficient in

shows either

of protective

proteins ©f
and ascorbic

down by the
This 1is also
the result of clinical examination
as shgwn in Table IV. The incidence of xeroph-
t?halmlla spongy gums, pigmentation of
Junctlva, caries teeth and xerosis of the skin
Was fairly high. The intake of aneurin and
nicotinic acid was found Satisfactory and hence
ne gigns of their deficiencies such as oedema,

tenderness of calves paresthesia, and symmetri-
cal dermatitis, were detected in the school boys.

animal origin, calcium, vitamin j,
acid a0cording to the standard laid

Nutrition Advisory Committee.
confirmed by

con-

Gil’lgivitis is a classical feature of geurvy and
has peen regarded almost without question as a
specific lesion of deficiency of ascorbic acid.
Kruse (1942) believes that examination of the
?;m§ forms a gatisfactory basis for appraisal
‘b vitamin C status and that the changes in the
gum tissue are specific and constant in occur-
E%Ige' Crandon, v:zhen he had ClliniCa:IL scurvy

no macroscopical changes in his gums,
swelling and bleeding of gums therefore may
not be pregent in the deficiency of vitamin C.

Trauma and oral hygiene are also responsible
to a great extent to changes in the gums, and

de{iciency of ascorbic acid gy be predisposing
only.

Circumcorneal injection of blood vessels and
vascularization of cornea have recently achieved
Prominence as signs of ariboflavinosis. Circum-
corneal injection can easily Pe produced by rub-
b]_rp])g the cyes. Conjunctivitis is in
y.P. and with dusty air, it is not easy to label

as due to riboflavin deficiency only. But
superficial gymmetrical vascularisation of cornea
In both gyeg is possibly due to deficient intake
of riboflavin.

common

Carbohydrates contributed 60.1 to 1.0, fat
'?24728.7 and protein 9.3?16.3 per cent of the
total gross average calories due mainly t° the
preponderance of cereals in the diets.

Calcium intake was 0.3 to 0.9 gn. daily. This

below the required amount . These days
wheat flour of high extraction is used to make
more wheat available for human consumption.
Such a flour depresses the absorption of calcium
dl.le to phytic acid content and makes the defi-
clent intake of calcium still worse. Fortification
of flour with calcium carbonate to inactivate
phytic acid and to make , the deficiency ©f
calcium in the diet, should improve matters.

is
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Poverty and gcarcity of protective foods are

not the Only causes of qualitative and quantita-
tive defects in the diets. Green leafy vegetables
are cheaper than the other varieties and guypply

carotene, vitamin (J and minerals. Their ade-
quate intake alone would remove several defects
of the dietaries. Their low intake therefore

leads one to believe that ignorance of healthy
food habits is also responsible to a certain extent
for the consumption of unbalanced diets. Sup-
ply of proteing of animal origin 18 = difficult
problem. The Nutrition Advisory Committee in
1944 assumed that 30 per cent of the population
in India was Vegetarian_ This estimate may be
correct for y,p,, also if it means that 70 per
cent of the population has no objection to taking
meat including fish and eggs 1in one form or the
other. But meat even by the non-vegetarians is
not taken regularly. Milk production greatly
falls short of requirements and people do not
change their traditional djetary habits eagily.
Under the circumstances intake of foods of
vegetable origin with high biological value
appears tO be the only solution for the time
being.

Summary

Diet survey of 412 bOyS llVng in 14 dis-
tricts was carried out during the period
August 1949 to December 1951.

Wheat formed the staple cereal in the
western districts while wheat and rice

were both preferred in the eastern =zone
of the State.

The average consumption of pulses was
higher in areas where rice was also taken
along with wheat.

The consumption of protective foods was
far below the standard laid down by the
Nutrition Advisory Committee.

A high intake of cereals relative to that
of other foods characteristic of
practically @all the places.

was

The diets were found deficient in pro-
teins of animal origin, calcium, vitamin
A and ascorbic acid.

The intake of iren, aneurin, and nico-
tinic acid was satisfactory.

Riboflavin copsumption wa= rather on
the low side.

Carbohydrates contributed 60.1 to 81,0,

fat 7.4 to 2871 and protein 9.3 to 16.3
per cent of the total gross average
calories.

(Continued on page 363)

He builded better than he knew;
The conscious store to beauty grew.

?Emerson, The Problem.



Serial

No.

10

11

12

13

14

Name of the

district

Meerut

Bulandshahr

Muzaffarnagar

Budaun

Moradabad
Hardoi
Farrukhabad

Jhansi

Gonda
Basti
Ghazipur
Gorakhpur
Ballia

Allahabad

Table I

Average intake of various foods in ounces per consumption unit per day.

Cereals
Wheat Millets Pulses
flour Rice Bengal
gram
16.0 2.0
18.4 2.0
11.0 1.0 3.2
14.6 0.2 3.6 3.0
(BAJRA)
13.2 7.2 . 2.6
19.0 3.8
22.9 3.8
11.0 2.4 1.2 3.8
(JUAR)
9.6 10.6 4.4
12.0 10.0 4.2 4.0
4.2 15.5 4.1
8.8 7.4 1.6 3.6
14.2 5.0 4.0
12.4 9.2 5.4
?Excludes ghee (Butter fat).

Neg. — Negligible

— less than 0.1 ounces.

Vegetables

Leafy

Non-leafy Fat and

including
tubers

oils

0.34

Fruits

Neg.

Neg.

Neg.

Neg.

Neg.

2.2

Neg.

Neg.

Milk and  Flesh Miscellane-
Sugar milk foods ous and
and products* prepared
Jaggery articles
of foods
0.6 5.6 1.0
0.9 2.4
Neg. Neg
0.9 Neg.
Neg.
1.5 11.0 1.8
0.7 (Ground-
nuts)
0.5 2.6 2.6
4.0
0.4 0.5
Neg.
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Serial
No.

10

11

12

13

14

Name of the
district

Meerut

Bulandshahr

Muzaffarnagar

Budaun

Moradabad

Hardoi

Farrukhabad

Jhansi

Gonda

Basti

Ghazipur

Gorakhpur

Ballia

Allahabad

Average

gross

calories

2416

2792

2323

2398

2457

2622

3164

2776

3011

3644

2999

2328

2748

2918

Table II

Calculated daily nutrient intakes iper consumption unit.

Protein (q.)

Vege-

Animal table Total
68.7 68.

5.8 81l.2 87.
2.5 62.1 64
80.5 80.

3.7 96.1 99
87.8 87.
101.0 101.
11.5 81.1 92.
2.7 88.8 91
105.2 105.

69.2 69.

0.5 73.8 74
84.9 84.

91.5 91.

(9.)

71.

60.

73.

42.

31.

51.

70.

56

29.

30.

73.

24.

49.

39.

.2

Carbo-
hydrates
(9.)

374.5

348.5

423.2

452.2
532.1
"471.8
591.8
736.1

511.9

488.5

549.3

Calcium

(mg.)

300.0
694.1
444 .4
362.2
668.2
387.6
430 5
923.6
561.8
603.0
321.4
417.3
410.4

417.8

Iron
(mg.)

Vitamin A Aneurin

(mg.)

(i.u)

1267

2332

1580

881

781

930

1206

1372

955

1012

1280

665

1180

Nicotinic
acid
(mg.)

24.

27.

18.

25.

26.

28.

33.

21.

27.

33.

25.

23.

28.

30.

Riboflavin
(mg.)

L17
.13
.85
.86
.36
.93
.06
.05
.03
.39
.88
.93
.02

.04

Ascorbic
acid

(mg.)

23.
44.

37.

29.

27.
25.
34.
26.
18.

37.

!
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Contribution of proteins,
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fats and carbohydrates

to total calories (

Serial

Seri

No.

10
11
12
13

x4

al

No.

10

11

Name of the districts

Meerut
Bulandshahr

Muzaffarnagar
Budaun

Moradabad
Hardoi
Farrukhabad
Jhansi
Gonda

Basti

Ghazipur

Gorakhpur
Ballia
Allahabad

Clinical condition
Good
Fair

Poor

Very poor

Xerosis Conjunctiva

Pigmentation Conjunc-
tiva.

Vascularisation

(Eyes)

Gums condition

Caries Teeth

Skin Xerosis

Hair condition

=

(ii)

(Hi)

[

Table III

o
%)

Carbo-

Protein Fat hydrate Protein
11.4 26.6 62.0 13.4
12.5 195 68.0 14.0
11.2 28.7 60.1 13.3
13.4 15.9 70.7 14.7
16.3 11.6 72.1 17.4
13.4 17.6 69.0 14.8
12.8 20.0 67.2 14.4
13.4 18.3 68.3 14.9
12.2 8.9 78.9 12.8
H.6 7.4 81.0 12.1

9.3 22.2 68.5 10.6
12.8 9.6 77.6 13.5
12.4 16.3 71.3 13.6
12.6 12.0 75.4 13.5

Table IV

Criteria upon which features assessed

Slightly dry om exposure £or 7 minute, lack of lustre
Conjunctiva dry and wrinkled

Conjunctiva very dry and Bitot's gpots present

Slight discolouration

Moderate browning in patches

Severe earthy discolouration
Circum-corneal injection of blood vessels
Vascularization of cornea

Bleeding or gingivitis

Pyorrhoea

Slight

Marked

Dry, rough and loss of lustre

Phrynoderma

Dry, lustreless or staring

Composition of aiets

[July, 1953

(% by weight)

Carbo-

Fat hydrate
13.8 728
9.7 76.3
15.2 71.5
7.8 77.5
5.5 77.1
8.7 76.5
10.0 75.6
9.1 76.0
4.2 83.0
3.4 84.5
11.3 78.1
4.5 82.0
8.0 78.4
5.7 80.0

Boys found affected

Actual Percentage
No.

232 3.7
3,554 55.7
2,372 37.3

213 3.3

296

185 1-712 11.2

231 J

1,194 18.7
183 2.8
389 6..1
,168 18.3
700 1.0
5.7
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10. The diets are

poor 1in quality and
quantity.

1. The dietary defects reflected on the
health of the boys and were confirmed
by the result of the clinical examination.

1 am grateful to the Director of Medical and Health
Services, Uttar Pradesh, for encouragement and permis-
S10I to send this paper £Or publication and to Dr. B. S.

*ajnik, Assistant Director, Provincial Hygiene Institute,
Uttar Pradesh, for advice and help.
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