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INTRODUCTION

Children are a mirror of nation and the werld
itself (Indira Gandhi, 1971). They are the nation's biggest
investment for development and hormony. The physical and
ment al development of today's children determine the pros-
perity and peace of tomorrow. In fostering the child's
physical, mental, social and emotional growth and in
helping them to attain maximum stature, good nutrition
is of great importance (Devadas, 1968, 1970, and Gopalan,
1973).

Surveys carried out in India have shown that the diet
and nutrition of a large segment of the general populatien
is inadequate resulting in nutritional deficiencies
(Swaminathan, 1970). Narasinga Rao (1970), Swaminathan
(1970) and Vinodini Reddy, (1974) consider malnutrition as
the biggest problem aof fecting public health in India.
Gopalan (1969, 1972) warns that the high incidence of
protein Calorie malnutrition in India cripples the growth
of nation and 30 per cent of preschool children in rural

India suffer from nutritional dwarfism,

Food and Agriculture Orqganisation (FAOQ) estimates
that 10 to 1% per cent of children in the world are under-

nourished and half of them suffer from Protein Calorie



malnutrition. It is hea:;ggipg‘to note that malnutrition
has rotard;d the physical and mental growth of 300 million
children in the world (Nutrition sulletin, 1971 and
Marts, 1974).

Studies carrisd out by the Indian Council of Medical
Research (ICMR) reveal that nearly 40 per cent of children
under five years of age suf‘er from malnutrition in India
and nearly one million children die every year as a result
of severs malnutrition (feport of Task Force on Nutrition,
1972 and Lorstad, 1974)., Forty per cent of total deaths
in India is in children below five years (Gopalan and
Vijayaraghavan, 1971). S5Sheh et al (1971) record 8.7 per
cent of the total deaths in India in the 5 to 14 years

age group.

This problem of malnutrition can be over come only
through the general aeconomic and soclal development of the
country and a co-ordinated approach involving agriculture,
education, social service and public health (WHO. Chronicle,
1972). The free school meal programme in several parts of
India is one of the important measures undertaken to over-
come malnutrition among school going children (Gopalan,
1970). Along with regular educational service other needs
of children are simultaneously attended through this
programme S0 as to result in a balanced allround deve-

lopment of children.
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In India the free school meal service was introduced
in Madras City as early as 192%. The midday meal nrogramme
in Tamil Nadu alone operates in 31,000 elementary schools,
benefiting 18 lakhs of school children (Sundravadivelu,
1974). United Nation's Children's Fund (UNICEF) and Co-
operatives for American Relief Everywhere (C'RE) are
augmenting the school lunch programme through the contri-
bution of protective foods such as salad oil, corn soya
milk and bulgar whest (Devadas; 1974)., The benefical
effects of school lunch have been reported through a
number of séudies by Devadas and co-workers {1954,
1967-1969,1974). They have used the school lunch as a
media for improving the nutritional knowledge, nutritional
status and food habits of children.

Originally the Madras Midday Meal Scheme was planned
to cost within 10 paise per meal per child. Devadas (1954)
reports that the same meal costs more than 25 paise per
child per day because of the spiralling rise of prices of
foods. ‘Because of lack of funds schosl authorities in both
the urban and the rural areas struggle hard to run the

school lunch programme today.

Hence, thore is an imperate need to direct our current
research towards developing low cost school lunch menus

which would reduce the cost and improve the quality of the
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meals. A positive solution to this problem will be a

great boon to the organisers of school lunch programme in

both the rural and urban areas of the country. Swaranpasricha
(1973) proclaims that the present problem could be tackled

by choosing locally svallable low cost foods which would

suit the local food habits and traditions as well as the .

ecenomic status of the people.

The present investigation is an attempt in this
direction. It explores the feasibility of incorporating
inexpensive food items in a school lunch programme and
evaluates the same in promoting the nutritional status of
the children. 1In thﬂbresent study maize, green gram whole
and palm'jaggery were included in place of rice, red gram
dhal and canejaggery respectively in a regular school lunch
maenu and the modified menu was tested through a school

feeding programme over a perlod of six months.




II. 'REVIEW OF LITERATURE

The review of literature nPertaining to the study

on "Evaluation of low cost meal in a school lunch programme"

is discussed under the following headings.

Ao Prevalence of malnutrition among children,
‘B, DBeneficial effects of school lunch programme,

C. Role of locally availahle low cost foods in
scheol lunch programme,and

D, Assessment of nutritional status of children.

A. Prevalence of malnutrition among children

Good nutritien and malnutrition are the end results:
of many interacting factors operating simultaneously and

concurrantly on the individual in the physical, ecdegical

and cultural environment of the community (Devadas, 1972 and

Gopalan, 1973). Sundaram (1973) states that malnutrition
can no longer be considered as a microclin!cal problem.
It 1s a macrosocial one. Malnutrition is the biggest
problem in India and is widely prevalent among weaned
infants and preschool children (Swaminathan, 1958, 1970;
Muralt, 1969; Somakurien, 1969; Narasinga Rao, 1970;
Parvathi Raoy 1970; Hanumantha Rao, 1972; “oldsmith,1972;
Aggarwall, 1973; Hegsted, 1973; Annergers, 1973; Vinedini
Reddy, 1974; Sipple, 1974 and €6bmen, 1574). Countries

A
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with highest rates of population have the highest rates of
infants and oreschool children deaths and most serious
malnutrition is reported among the low income groups
(Gautam, 1973 and Scrimshaw, 1974). Dengoa (1974) points
out that world as a whnle has about 10,000,000 rhildren it
great risk of daath. 1In Asia alone 5,000,000 children

are in severs state of malnutrition and 54,000,000 are in
moderate state of malnutrition. Forty per cent mortality
in India 2re in children below five years (Gopalan, 1971

and Vijasyaraghavan, 1971).

Devadas (1973) and kallen (1973) indicate that
malnutrition prevents children from obtaining their full
92netic potential for development. Frisch (1970, 1971)
are of opinion that malnutrition causes permanent mental
retardation. Malnutrition reduces the life axpectancy and
decreases the worker's productivity (Berqg, 4.D., 19%8),
Malnutrition affects not only the health of children but
also their performance in school (Devadas, 1938 and Birch
and Gussow, 1970). Tizard (1974) views that good home
circumstances help to repair the damage caused by malnut-

ritien in infancy.

A study conducted by krishnamurthy et al (1973) on
animals reveals that the offsprings of monkeys malnourished

during preanancy and lactation suffer seware growth failure



during the neonatal life and early infancy. The picture
which was finally developed in the young monkeys resembled
very much the clinical features described in ma?asmic
infants and children (Gopalan, 1988). Gopalan énd
Srikantiah(1973) grade the severity of protein calorie
malnutrition according to the extent of growth failure,
which is assessed by the deficit of weight for age as
compared to normal children. A weight deficit of 11 te 2%
- par cent is considered as grade I malnutrition, between
26 to 40 per cent grade II and above 40 per cent déficit
grade III.

A wide nutrition survey carried out on a lafge number
of preschool children in India discloses that in 90 per cent
of them weights and heights are beloew the 10th percentile -
value of American children of corresponding ages. According
to weight deficit 17 per cent of children are suffering from:
grade III malnutrition, 55 per cent grade I and II (Gopalan,
1973).  Vijayaraghavan (1974) puts forth that nearly 70 per
cent of all cases of malnutrition are seen in children of

birth order four and above.

Studies reported by the World Health Organization (WHD)
reveals that malnutrition is not merely a lack of protein but
the result of an interaction between infection and insufficient

food (UNICEF News, 1972-1973). Tinagrewal (1973) consideres



that an inadequate nutrient intake, disease and maternal
deprivation are significant contiibuting factors for

malnutrition.
[ 4

Malnutrition is associited with weaning, lack of
suitable substitutes, failure to use svailable foods,
poverty, ignorance, traditional boliedgl and customs
(usha, ot al, 1965; Baker, 1989; Merrills, 1970; Devadas
19313 UNICEF News, 1972; Gautam, 1973; Yojana, 1973;
Gopalan, 1973; Hegsted, 1973; Mathur et al, 1974 and
Sipole, 1974),

In addition to orotein calorie malnutrition nutrition
surveys reveal a high incidence of vitamin A, thiamine,
.riboflavin and calclium deficlencies (alfredeOrnellas,1973),
Blindnc~ss caused by vitamin A deficiency is common in southarn
and eastern parts of Indlia (Bala Subramaniyan, 1970).
Someswara Rao (1974) estimates that about 10,000 cases of
xerophthalmia occur annually in the Middle East. Ramdasmurthy
(1971) reports that large doses of vitamin A given to children
at long intervals help to avoid vitamin A dofiﬁiency.

Nutritional anaemia is also wide spread in asia,
Twenty per cent of women, 40 per cent of pregnant women and
92 per cent of children under two years of age are suffering
from nutritional anaemia. Anaemia leads to many other
diseases which affect productivity and contribute to the
overall mortvality associsted with malnutrition (Bengoa,1974),



A racent survey hy the Narasinga Rao (1974) has shown
that goitre is orevalent in areas of Marsthwada recqions
in Maharashtra. Addition of iodine to salt is a orophylactic
procedure for ccntrolling goitre. Salt enriched with iodine
reduced the inclidence of goitre from 40 per cent to about

17 per cent.

Mathur 2t al (1974) estimate that the nutritional
- U%QJPYO.C{E 3}7)
disorders prevalent among children inAIndia are conjunctiva
18.3 per ¢ont, bleeding spongy oqums 0.9 per cent, pigeon
chest 0.9 per cent and Bitotsspot 4.9 per cent. They also

suffer from folic acid and vitamin 812 deficliency.

Aceording to Lusaka (1970) National measures to prevent
malnutrition are l. Improving the economical status of people
to buy foods., 2. Making available better seeds, fertilizers
and knowledqge of improved technicques. 3. Improving the'lovel
of education so that people can understand the value of
what they are taught and 4. Improving the medical facilities.
The local measures to prevent malnutrition are 1. Nutrition
and health educatlion and 2. Immunization control of worms

and malaria.

8. Beneficial effects of school lunch programme

Childheed is an impressionable age and life time food
habits are established during those years (Devadas et al,
1973). Recent researches in the field of nutrition indicate
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that growing children will be playful and very active, so
they need more nutritious food than the normal diets of
adults (Vijayaraghavan, 1973).

In schools proper nutrition plays an integral part in
the development of an individual with respect to health,
well being and success as learn~r (Heport of School Health

Committee, 1961; Swaminathan, 1970; Richard, 1974).

In the efforts to overcome the nutritional deficiencies
among children oﬁ&chool going age, school lunch programme
plays an important role. It aims towards making available
nutritious meals to school children. An ideal school lunch
provides atleast 1/3 or more of the daily calorie and nutrient

reacuiroments.

Generally all over India the lunches brought by
children from homes to the schools mainly are coreal
prenarations. They are deficient in proteins, vitamins and
minerals (ﬁcvadas. et al, 1964), Poorly fed children find
it difficult to study, work and play. Hence the burden of
caring for the child's nutritional status has been placed
on scheol (Hichard, 1972). School feeding programme helps
the children to grow at 3 faster rate than other children
of the same age (Richard, 1972). Longitudinal records
maintained by Devadas (1972) over a period of five years
show that the children participating in the school lunch

programme have better nutritional status than the group not
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pirticipating in the programme. Thei have also used the
school lunch as a media to improve the nutritioenal knowledge

of the children.

‘

The physical, mental and social ocutcomes of school
feeding progpamme have been established through several
studies by Devadas and co-workers, (1964,1949-1972).
Sundaravadivelu (1970) states that the children learn the
importance of food habits and sppreciate their relationship
to growth and wellbc;pg through their participation in the
school lunch progfamﬁg. Devadas (19%9) states that the
pupils participating in school lunéh programme appreciate
good nutrition in daily life and develop desirable eating
habits through the selection of inexpensive but nutritious
foods. Moreover it makes the children more socliable, hanhdle
foods sanitarily, share responsibilities, and establish
good humaﬁ relationship (Devadas, 19%9, 1964)., The human
touch along with nutrition educition has fostered allround
social, cultural, emotional, spiritual and educational
development of children (USDA,1947). Bander (1974).adds
that school lunch helps te meat friends, discuss business

and develop Interpersonal Relationships with peers.

Johnston (1958) explains that in tha eating learning
situations in the school, provision of an affectionate
atmosphere makes children healthy and happy. The schoel lunch

programme improves the attendance and class performance of
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children because the frae meal encourages the poor children
to goto school. Deva“as et al (1948) raeport that the dropouts
among children who participate in the school lunch programme
is significantly lower than children not participating in
the schooel lunch. Apart from all these haenefits school

lunch programme also improves the nutritional knowledqge

of the parents through the effective carry home message of

the children.

While the objectives of the school lunch programmes
are sound, as Devadas (1972) points out that there are
numercus problems in fulfilling them. The crucial gaps in
the school lunch programme are its isolation from nutritien
education and ahsence of evaluation. A chain of dedicated
and nutritionally oriented teachers are required from the
village tc national levels to imnlement and evaluate scheol

lunch prcgrammes with educational orientation.

C. Role of locally avallable foods in school lunch pProgramme :

There is urgent need to develop low cost protein rich
foods to supplement the nutritionally inadequate diets.
Several attempts have been made by several workers to
develop the production of low cost protein enriched
cereals, oil seads and legumes (Desal et al, 1970 and
Thorn, J~ 1974). Sevemal nutritional recipes based on

inexpensive locally available foods, involving minimal
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processings,hava been developed by the NIN, CFTRI and
other centres working under the auspices of ICMR (inistry
of Health, 1961 and Gopalan, 1973). Devadas, (1967) stresses
that efforts need tope on global and national scale to make
available at little or no cost, more food to the masses
through evolution cf new species.Locally available foods

in supplem:ntary feeding programmes introduce an element

of self-generation. Locally available foods are familiar
foods and acceptable, because they fit in with the local
food habits and traditions as well as the economic status
of the people (Swaranpasricha, 1972). Swaminathan et al
(1970) consider that the locally available and inexpensive
foods in nroper comhinations will help to solve the protein

calorie malnutrition.

Rajalakshmi et al (1974) have used locally available
foods as supnlem:nts to preschool children and observed an
increase in height and weight over a period of six months
in the experim-ntal group than the control group. Devadas
et al (1974) have evaluated the efficacy of a low cost
indigenous food supplement in school lunch. The selected

low co:t foods were maize, green gram and soya mixture.

Rama Rao et al (1970) repert that Neera (Pala juice)
is a nutritious supplement to diets which are deficient in

iron, asgerbic acid and the B complex vitamins. Venkataswamy
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(1957) has studied the efficacy of Neera in curing aribo-

flavinosis,

A studyﬂfonducted by Gopalan gt al (1974) with 413
children of one to five years age on the supdementation of
locally available foods to the diets of preschool children.
The study revealed that with a daily supplement of 300 Kecal
and 3 g. of protein, the children gained 0.5 kg. more than
the unsupplemented group over a period of 14 months perioed.

Devadas ot al (1959) have also studied the effect
of neé@ in school lunch. There was an increase in the

haemoglobin level in the group who received neera.

Sukhatme (1972) suggrsts the production of semi
conventional, inexpensive and locally available protein
rich foods as a good measure for alleviating p}otein
malnutrition. A study was conducted by Devadas et al (1968)
to assess the difference between the effects of incorporating
skimmilk alone and its combination with multipurpose food in
a school lunch over a peried of six months. The nutritional
status of school lumch group was higher than that of the
non-school lunch group. Devadas et al (1970) observe
significant improvemants in the nutritional status of
children receiving greens in the school lunch programme
when éompared with a comparable control group not receiving

the school lunch.
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Develop?ent of high yielding strains of food grains
and 1ncreasiﬁg their production has become our major approach
towards achieving salf sufficiency in food. It is not going
to be vossible to attain self-sufficiency and improve the
nutritional status of our population through the production
of animal foods alone since they are scarce and expensive.
In this situsation, introduction of the high yielding varie-
ties of grains in the dietaries, will help to face the

situation.

Maize is an imoortint food crep in India and widely
cultivated asa kharif Crop (Joginder Singh, 1974, Sharma gt al
1972). Several hybrid varieties are popular among farmers.

In Jamaica maize meal is the 5t§El° food of the weaning diet
(Ann Ashworth et al, 1973). About a dozen hybrids have been
developed and released by the co-ordinated maize breeding
scheme. The total protein content and the quality of the
protein have also been satisfactory and it is widely being
studied in several types of feeding orogramme. Such cereals

and other inexpensive foods should be used widely in our
feeding programme and the effect should be studied.

D. Assessmant of ng&r;;ional status

Good nutritional status implies good health whereas
had nutritional status implies malnutrition and bhad health
(Darke, 1972).
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Accurate assgessments of nutritional needs and
deficiencies have never been easy and always require the
exercise of considerable judgement (Jelliffe, 1965 and
Swaminathan, 1949). The methods for assessing the nutriti-
onal status of population in groups are food balance
sheet, crop calenders, examination of food prices, food
habits, food customs, food taboos and pr=judices, morbidity
and mortality rates antharopometric, biochemical and other

laboratory investigations, clinical assessment, vital

statistics and dietary surveys (Annergers, 1973).

The pattern of growth and the physical state of the
body though genetically det~rmined are influenced by diet
and nutrition (FAO/WHO Expert Committes, 1963). Beston and
McHenry (1955) opine that the nutritional status of a
pooulation s influenced by socioceconomic data, food
production, consumption, education, economics, social

moves, agriculture, transportation and infections.

Agghrogomesrig measurements

Jelliffe (1970) and Yarn (1973) view anthropometric
measurements as valuable, since they are objective needing
simple and relatively cheap apé}atus. According to Swaminathan
(1959) and Eunice Romerode (©74) nutritional anthropometry
provide the best tool for the assessment of malnutrition.
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Anthropometric measurements include height, weight,
arm circumferance, chest circumference and skinfold test
(WHO, 19633 FAO, 1955; Waterson, 1957; Ramachandran et al,
1948; Rao et al, 1949; Trivedi et al 1971, Melaven,1970;
Davis, 1971; Fryer et al, 1972; Foeds and Nutrition Notes
and Rn;iew5. 1973 and Gowrinath, 1974). According to Jaime
Ariza (1973) the comparison of the growth of population
groups provides an indirect evaluation of the acologic

environmont in which they develop.

Swaminathan (1959) points out that the woigh; is
the simplest method. The growth relation affects weight
more markedly than height. Garn et al (1973) state that
the standing height is the most used measure of nutritional

status during the growing period. It is more sensitive.

Clinical sssesgment

Clinical examination is the most essential part of
all nutritional surveys. The numerous signs and symptoms
of dietary deficiencies have been classified by several

scientists. (Jelliffe, 1962), .

Ciinlecal ex ion

The Joint FAO/WHO Expert Hom-ittee (1950) holds that
Cilinical Examination of population's will give an indication
of the nutritional status of the whole populatien. The WHO
(19583) considers that the clinical examination is an
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essential aspect of all nutritional surveys. Latham (194%)
states that the clinical examination is the simplest and

most practical method of ascertaining the nutritional status.

Martin (1954) emphasises that clinical assessment
cannot be relied upon as the sole criterion of nutritionai
status, Goldsmith (19%59) and Watkin (1962) caution that
althouah the physical examinations are useful,laboratory
orocedures may be needed to substantiate diagnosis.
Mitchell (1084) warns that a nutritional limitation may
affect nutritional status without causing clinical symptoms.

Rio-chemical measuremwents

Biochemical method reflect the dietary intake
(Davidson and Passmore, 1973). Bio-chemical measurements
are of little value since they can show only that the
subject is below aVQr;qe rather than below normal (Bender,
1974). According to Elwood (1973) value; of biochemical or
hematological variates that are lower than average or lower
than an arbitarily chosen lower limit of normal cannot be

considered valid evidence of pathological deficiency.

Diet surveys
This attempts to assess the total food supply of a

whole nation or large community. Rutishauser, (1973)

reports that even a small amount of weighed intake infor-
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mation is bound to be of more value than any other method

of assessment.

According tc Marr (1973) it is difficult to determine
the error involved ﬁn this method. One day weighment gives
55 per cant correct value and three day welghment gives
80 per cent correct information. Most of the surveys are
dietary surveys usuallymade by five or seven day records
of food consumption (Stordy, 1973). Black (1973) views
that seven day wighment can be used as the Sunday food

intake may differ considerably from the week day's intake.

Rao (1984) putsforth that a three day weighment method,
along with socio-economic and dietary surveys give a complete
picture about the family background., To be more accurate
and specific 1/10th of the food sample should be drawn and
analysed (Hawk, 1964; Manual for Nutrition Surveyj, 1968 and
Black, 1973).




III  EXPERIMENTAL PROCEDURE

The fxperimental Procedura pertaining to the study

on "The evaluatinn of a low cost meal in a school lunch

progrmme® consisted of the following steps.

~

A.
B.
. C.

D.

Selection of the school and the subjects,
Selection of low cost suhstitutes,

Formulation and standardisation of school
lunch menu and

Conduct and evaluation of the school lunch.

T A. gSelection of the school and the subjects

Sri Avinashilingam Junior Basic School was selected

for the study for the following reasons:

A well organised school lunch programme under the

Tamil Nadu Midday Meal Scheme is in operation in that
Scheol.

It 1s in’ close proximity to the college and

there is good co-operation from the school authorities,

. school teachers and the children.

Initialiy height, weight and bloed haemoglobin level

of all the school children were measured and clinical assessS~

ment was carried out for all the children with the help of a

trained physician. One hundred and twenty children who were

regularly participating {n the scheol lunch programme were

divided into two comparable groups of 60 children each based

on their age, initial height, weight, blood haemoglobin level

and their socio-economic status. The two experimental groups
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were designated as group A and group B. Another comparable
group of 80 children( group C) who are not participating

in the school lunch progrsmme but had similar mean

initial age, height, weight and blood haemoglobin level
wrre selected as the control group. The mean initial
heights, weights and blood haemoqlobin level of the three

groups of children selected are presented in Table I.

TABLE I

ME AN INITIAL \3E, HEIGHT, WEIGHT AND HAEMOGLOBIN LEVEL
OF THE SELECTIDN CHILDREN

Al

Age Height Weight  “aemoglobin
s,months. cm. kg. level
g/100ml blood

Group yr

A T.7 115.0 18.4 10.0
B 7.9 114.7 18.3 9.8
c 7.4 115.6 18.9 9.9

B. Selection of low cost substitutes

In the existing school lunch programme foed
contributions from CARE nam;ly bulgar wheat, Corn Govya
Milk (CSM) and salad oil are being used substantially.
Rice 14£nc1uded as the main cereal on the alternaste days
when CARE supplemrnt namely bulgar wheat is not included.
Today the cost of rice has gone up to Rs. 4.21/kg. and at
the same time it {s not available easily. The present
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study was planned to partially substitute malze in place
of rice because malze is a widely available ¢ereal both
in rural and urban areas. The cost of one kg. malze is

On'ly Rs., 2 Oool

Deccan varioty of hybrid maize was selected for the
substitution as this variety is superior both in nutritive
value and accentability when cempared to the white varieties

of maize (Devadas at al, 1970).

4

Since a complete switch over to malze may not be a
welcome change for children who sre more used to rice, the
present study was plamed to combine maize with rice in a
more acceptable proportion. To find out a suitable combina-
tion, rice and maize viere mixed in 1l:1, 1:2 and 133
proportions and a commonly known cereal preparation "Pongal"
was prepared and the acceptability te;ted through children.
Since all the three combinations were found to be acceptable

rice and maize in 1:3 proportion was selected for this study.

Red gram dhal is being used in the existing programme.
It is given in the form of Kootu with greens. The present
study alﬁii %t including green gram whole in place of red
gram dhalﬁits inexpens iveness, The cost of green gram
whole (Rs. 3/kg) is lesser than the cost of redgram dhal
(Re., 4.20/kg). At the same time the calorie and protein
contribution by the two pulses do not differ appreciably.
Moreover in the traditional preparationpf 'Pongalt green

gram dhal goes well with the preparation.
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The present study was planned to include palm
jagg=ry in place of cane jagg~ry because of its inexpen=-
sivaness. The price of 1 kq. cane Jagg>ry is Rs. 2.40
whereas palm jaggery costs only Rs. 1.80 per kg.

C. Formulation and standardisation of school 1 nu §

Formulation of the menu

Children in the group A received the regul ar school
lunch menu (Menu A) whereas children in group B recelved
the modified menu (Menu R),where low cost locally available
foods namely malze, green gram whole and palm jagg-ry were
incorporatsd in place of rice, r»d gram dhal and cane
jaggery respectively. The children in group C did not
participate in the proagramme. The weakly menu for hoth

the groups are presented in Table II.
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SCHOOL LUNCH MENUS
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Days
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Vonday,
Wednesday
and
Friday

Tues day

Thurs day

Saturday

Menu A

Bulgar wheat uppuma
Greens Kootu with red
gram dhal.

CSM payas am

Tomato/ Papaya.

Tamarined rice, Greens
Kootu with red gram dhal,
CSM Payasam, Tomato/

papaya

Dhalrice, Greens Kootu
with red gram dhal, CSM
Payasam, Tomato/Papaya.

Lime rice, Greens Kootu
with red gram dhal,

C5M payas am,
Tomato/papaya.

Menu B

Bulgar wheat uppuma
Greens Kootu with
red gram dhal

CSM pay as am
Tomato/papaya

Maize and rice
Pongal, Greens
Poriyal, CSM paya-
sam, Tomato/papaya.

Maize and rice
pongal, Greens
porlyal, CSM Paya-
sam, lomato/papayas

Maize and rice
pongal. Greens
poriyal,

CSM payas am,
Tomato/papaya.

The menu for group B was planned in such a manner

thst it was clese to the usual pattern followed. There was

varisty in the week's menu for both the groups.

uantitios and cost of foods included in the menus:

Table III presents the amount of foods used in the

lunch and the cost of meal per head par day.
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TABLE 1III
QUANTITIES AND COST#* OF FOOB USEC IN MENUS - A AND B

Menu A Menu B
Amount Cost Amount Cost
g. ps. g. ps.
Bulgarwheat 80 Free from CARE 80 Free from CARE
or
Rice 80 33.% 20 8.4
Maize - L 50 12.0
Red gram
dhal 10 4.2 - -
Green gram
dhal - - 10 3.0
Greans %0 Free from garden 50 free from
arden

C3M 2% Free from CARE 2% Free trom CARE
Jaggery 20 4,8 20 3.6
Tomato 20 0.7 20 '0.7
Tot al 43.3 2%.7

*The cost was calculated according to the price levels in
Coimbatore Supermarket during January, 1973.

It is clear thit the cost of menu B was definitely
cheaper than that of Menu A. bBeing Ps./15.5 head/day. This
difference was duz to the substitution of low cost foods

in place of expensive foods in the menu.
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Nutritive value of the school lunch menus:

Table IV presents the en~rgy and nutrient contribution
of the planned menus in comparison with that of the 1/3
recommended allowances of the ICMR (1971). The details of

the calculation are presented in Appendix A.

TABLE 1V
ENTRGY AND NUTRIENT CONTRIBUTION OF THE SCHOOL LUNCH MENUS

Group Calo~ Pro- Calcium Iron Caro- Thia- Ribo- Ascor-

ries tein tene mine fla- bie
vin acid
¢+ 1 mg. mg. Uge mge. ng. MJe

Menu A 601 14.1 275.3 18.3 2607 1.2 0.5 54 .5

1/3 Re- '

commended 600 10.,% 134,167 5.7 333 QPOO0 0.23 1027
Allowance

ICMR(1971)

In both the menus the nutrient supply was adequate when

compared to the recommended allowances for this age group.

Standardisstion of the menue

Any new product however good it may be from the
economic and nutritional stand points needs to be accepted

by the individual consumer ind the comrunity at large
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(Devadas, 1967). Standardisation is an eff ctive means of
control over quantity and quality. Hence for aevery recipe,
the raw ingredients used and the cooked preparation were
w-ighed and standardised in terms of volumes at the beginning
of the experiment. These measurements were followed strictly
thrcughout the experimental period. The individual servings
wore also standardised in terms of spoons and cups to

facilitate serving.

D. Conduct and evaluation of the school lunch

Lunch was served for six days in a week. Group A and
B were seated separately in two rooms and served menus A andr
B respectivaly. For those who needed more food fhe cereal
preparation alone was served in the second and subsequent
servings. Extra servings,, plate waste and the daily atten-

dance were recorded regularly.

Nutrition education was a regular feature of the lunch
programme. Nutrition education was given informally to
children through lectures, posters, charts and sengs. The
children were made to participate in the school garden and
and the produce were used in the lunch prenaration. The
school lunch was evaluated through

Diet surveys,

Anthropometric measur=ments,
Biochemical evaluatioen and
Clinical assessments.
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Diet surveys:

To find out the nutrient intake of children through
home diet,food intake survey was carried out on five
randomly selected children from all the thr~e groups for
three conse&utive days. One tenth of the food consumed by
the subjects was collected from their homes, The whole day's
collection was homogenised and analysed for vitamin C on the
same day (Hawk, et al, 1954). The food was preserved in the
refrigerator. At the end of three days the collections were
pooled and aliquotes were analysed for protein, calciur, and
iron using the methods of Hawk 2t al (19%4). Fifty grams cf
pooled sample was dried in an oven for constant weight and
the energy value of the diet was estimated using the Parr
Oxygen Bomb Calorimeter.

Anthropometric measurements

Monthly he%ghts of all the children in the three groups
were measured using a steadiometer to the nearest 0.5 em.
Weight was measured every month for all the children using
a beam balance to the nearest 0.05 kg. DRoth heights and
weights were measured throughout the experimental period .

of six months,
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ﬁio~Ch§mlgaI evaluation

Finger prick blood was drawn from the sybjects to
determine the blood haemoglobin levels. Blood haemoglobin
level of all the 180 children were estimated once in a
month for a period of six months using the cyanmet-

haemoglobin methed as given by Varely (19%8),

-

Clinical assessment

A clinical examination of all the chiléreh was
carried out both at the beginning and end of the study
with the help of a3 trained physician using thm‘ICMR clinical
schedule. This was done to onsure the normal health of the

children.
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IV. RESULTS AND DISCUBSION -

The results of this investigation on "Evaluation of a
low-cost meal in a school lunch pregramme® are presentod

aind discussed under the following headings:

A, Nutrient intake of the children
B. Nutritional status of the children

.

l. Anthropometric measurements
2. Biochenical changes
and 3. Clinical picture /

and C, Cost analysis

A. Nutrient intake of the children

Five childr~n were randomly celected from each of the
three groups and the food intake survey was carried out. She

nutrient intake of the children as analysed in the laboratory

is presentelfn Table V.
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The nutrient intake through the home diets was almost
identical in all the threes groups of childr~n. This may be
due to the similar socio-economic background of the
children. It may be noted that the mean inltial age

was also similar among the three groups.

!
i

Calories

The mean caloric content of the home diets of children

in groups A and B were 1086 and 1069 respectively. The school

lunch contrihuted 593 Calories for group A and 578 Calories
for group B. On an average school lunch contributed 35 per
cent of the total calorie intake of the children. Due to
this significant contribution by the school lunch programme
children in groups A and B could meet upto 92.4 per cent of
their daily calorie recuir~ment. The nutri-nt supply through

the school lunch was slightly varying for both the experimental

groups. This was mainly due to the slight difference in the
menue and the secocnd serving of cereal preparition given
to those who were in need. Childr~n in group C r~ceived
the lowest quantity of Calories namely 1343/day vhich
fulfils only 74.6 per cent of their daily requirement.
Protein

Chiléren in all the thres groups recelived adequate
quantity of protein whon compared with the IC!R recommended

_ allowance., Children in groups A and B r~ceived 22 g. of
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protein through the home lunch alone. When the supply
through the school lunch was added the daily consumption

*went up to 33.6 and 34.5g. respectively for groups A and
B. Children in the control group received 25.8 g. protein
through the home diet. Though this was adequate for this
3ge group, it was lesser than the experimental groups.The
results showing the deficit of calories and surplus of
protein in the diets cbnsumcd by the children of this age
group are in agreement with the reports of the Tamil Nadu
Nutrition Project (1973).

Calcium
Children in group A and B reccived 238 and 212 mq. of

calcium respectively through the home diets and 210 and

224 mg. raspectively through the school lunch. The food

contribution of calcium through the school lunch is mainly

due to 30 g. of qreens supplied per head/day. On an average,

school lunch’ alone supplied 49 par cent of the total calcium

intake of the children. Children in Group C received ony

218 mg. of calcium including the home lunch. The poor

intake of calcium by the control aroup may be due to the

inadequate consumption of green leafy vagetables by those

children., It ma* be recalled that the children receiving

the school lunch were given nutrition educatien as a regular

feature which might have influenced the food practices of

the parents. Except children in control group the others

receiv>d adequate quantity of calcium through their diets.
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Children in group A and B recelved 14.2 and 12.1 mg.
of iron respectively through the school lunch alone. It was
3 considerable'ouantity when compared with 15 to 20 mg. of %
daily requirement recomm-nded by the ICMR (1971). This again
was mainly due to 50 g. of greens supplied by the school
lunch. The home diet supplied 5.2 and 8.2 mg., of iron
respactively for children in groups A and B, Children
in the control group were found to receive 10.l1 mg. of

iron which was lower than their daily requirement.

Ascorbic acid

The mean ascorbic acid content of the home'diets of
children in groups A and B were 9.1 and 8.2 mg. respectively.
This could supply only around 20 per cent of their daily
requirement. Because of the supply of a frult and greens,
the children in groups A and B received 13.3 and 13.1 mg.
of ascorbic acid respectively through the school lunch.
Inspite of .that children received inadequate quantity of
ascorhic acid. Children in the control group received the
lowest quantity of ascorbic acid being 17.0 mg.

Although the calculated value of the ascorbic acid

is 55 mg. for the school lunch, on analysis the menu
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contained only about 1% mg. ' of ascorbic acid. This may be

due to the cooking losses of ascorbic acid.

B. Nutritional status of ghildrgg

1. Anthropometric measurements

The anthropometric measurements considered for this
investigation were increments in heights and weights of
children. The mean height increases of the children in
three different groups over a period of six months is
presented in Table VI and Fig. 1 with the individual
values in Appendix B,
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The children in all the three groups recorded
increases in heights during the experimental perioed.
However a greater increase namely 3.8 cm. was evinced by
the children in group A. Children in group B registered
7.4 cm. incrzase whereas the children in the control group
recorded the lowest increase narely 2.3 c.m. The difference
between the increases in heights of the two experimental
groups were not statistically significant. ¥t may be
recalled that the nutrient intake of the childran in these
two groups were almost identical. The results reveal that
the changes effected through the inclusion of low cost
foods in the school lunch menu were identical with that
of the normal schocl lunch. Thereby they prove the effi-
cacy of the low cost menu in promoting the nutritional

status of the children.

The contributions of the school lunch were undoubt-
edly greater than the control group.The mean hright
increment of group A was significantly greater than that
of the control group at one per cent level and that of group B
over C was significantly greater at five per cent level.
This finding supports thet view of saveral studies conducted
by Devadas and Co-workers (1954, 1957, 1949-1972).

The weight changes observed in three groups during
the study period are presented in Table VII and Fig. 2.
with the individual values in Appendix C.
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Allthe children in the three groups evinced
increments in weight over a period of six months. The
mean weight increases of the children in groups A, B and
C were 1.96, 1.70 and 1.00 kg. respectively. The incre-~
ments observed are in accordance with the values reported
by the NIN (1971). The difference in the increases in
weights between the groups A and B was not statistically
significant whereas the diffarrnce baetween the experimental
qroup A and tho control groupwas significant at one per cent
level. The difference between the group B and the control

group was significant at five per cent level.

Haemoglobin 1éveis ‘

The changes o:served in the blood haemoglobin levels
of children in the study are preseqﬁed in Table VIIY and
Fige. 3. with the individual values tabulated in Appendix D.
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In general there was an improvement in the blood
picture of 3ll the children with the mean increments of
0.8, 0.8 and 0.4 /100 ml respectively for groups A, B
and C, Between the two experimental groups there was no
differ~nce at all in the increases in blood haemoglobin
levels. A lowest 1ncreas; was registered by the control
group which was significantly lower than the two experimental

groups at one per cent level.

A}

€linicalpicture

A clinical examination was car;ied out for all the
children at the beginning and it the end of the study to
ensure that all the subjscts were normal during the study
perried. The results of the study ware presented in the
Table IX.
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A few cases of deficlency were observed initially
among all the childr~n. The children in both the experimental
groups showed improvements towardsthe end of the study. The
clinical symptioms namely angular stomatitis, bleeding gums,
dry hair and rough skin were disappeared to a larger extent
when compared with dental caries. However the improvements

were not marked in the control group for any of the symotoms.

C. Cost analycis

Inclusion of maize, gr-en gram and palm jaggery in
school lunch pregramme was found to be as effective as the
normal school lunch with rice, redgram dhai and cane jaggery
in promotinn the health of the children. At the same time
when the price levels of both the menus were considered,
menu A costs 43.3 ps(child/day whare as menu B with the low
cost foods costs only 27.7 ps/child/day. Thus the menu B
could save Rs. 9.35 %or S0 children ver day.

If the newly formulated menu alone is used for all
the children it will definitely be economical and nutri-
tionally beneficial in the long run.



V  SUMMARY AND CONCLUSION

This investigation pertains to the "Evaluation of a
low-cost meal in a school lunch programme®. Maize, green
gram and palm jaggery were used in place of rice, red gram
dhal and cane jaggery in a school lunch programme and the
growth promoting value of the low cost menu was tested

’

on the children for a period of six months,

Two groups of sixty children (Group A and B) of six
to ten years age, participating in the school lunch programme
and with a similar mean initial height, weight, blood hae-
moglobin level and age were selected from Sri Avinashilingam
Junior Basic School as the experimental groups. A comparable
group of sixty children (Group C) who were not participating

in tha school lunch programme formed the control.

The school lunch was planned to provide one third of
the recommended nutrient allowances. Group A received the
normal school lunch, whereas group B received the modified
menu. Nutrient intake of the children, anthropometric
measurrm~nts, blood hasmoglobin level and clinical picture

were used as the criteria for evaluation.
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The results revealed the follewings

1.

2,

3.

4,

5.

The home diets were almost similar in all the three
groups and deficient in all the nutrients except

. proteins. Children participating in the lunch

programme received a greater supply of all the
nutrients mainly because of an adeguate lunch
provided to them by the school. Inspite of the
good school lunch, children in group A received
only 1879 cilories and children in group B
received only 1647 calories per day.

Children in all the three groups rapitered
increments in heights and weights over a period

of six months, Though thechildren in group A

stood first in both heights and weights, the

dif ferences between the two experimental groups
were not statistically significant. But the mean
height and wright increments of control group

were significantly lower than both the experimental
gqroups.

8imilar mean increases in the blood haemoglobin level
were observed in both the experimental groups. The
lowest increase registered by the control group

was significant when compared with the two experi-
mental groups .

Ihere was a noticeable improvement in the clinical
picture of the children in the experimental groups
towards the end of the study.

The cost of the menu A was 43.3 ps/child/day

whereas the cost of menu B was only 2%.7 ps/child/day.
Hence the newly formulated menu had resulted in a
considerably great economical benefit.

Further efforts are needed to evolve and popularise

such low cost menus to suit both the urban and the rural

areas according to their local problems. Such low cost

menus canh pave way to self-reliance, acceptance of high

yielding varieties of cereals and utilisation of locally

available foods. If such menus are widely popularised,

it will be greatly helpful to the school authorities to

conduct the school lunch programme non-stoppingly.
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APPENDIX B

MCNTHLY HEIGHTS OF INDIVIDUAL CHILDREN
IN ALL THE GROUPS



MCNTHLY HEIGHTS OF INDIVIDUAL CHILNREN IN
GROUP A
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MONTHLY HEIGHT RECORDS OF INDIVIDUAL CHILDREN IN GROUP A

No. September October November December January February

o e o e @ B G o @ @ B BT B W N B G W ap T g W g Y T S S e B

1 115.1 115.0  115.4  117.2 117.6 119.0
2 116.6 117.0  117.7  118,0 118.2 118.8
3 151.2 137.4  138,0 138,56 139.4 140.2
4 110.5 111.4  112,0  112.4 112.8 113.6
s 119.9 120.4  120.7 171.2 122,2 123.4
5 110.0 112.0 112.8  1i2.8 113.0 113.0
7 104.0 104.8 105.2 105.8 106.2 107.0
8 106.0 106.6  107.0  107.4 108.2 109.0
9 124.5 125.2  1?5.8  17%.4 127.2 178.2
10 124.2 125.6 126.2 1?7.0 127.8 128.9
11 176.4 126.%  127.5 178.0 128.% 129.3
12 131.7 131.9  132.2  132.6 134.0 135.0
13 118.8 117.7  113.7  114.0 114.% 115.4
14 95.2 95.0 96.4 97.2 98.4  99.2
1% 105.8 10,7  107.7  178.0 108.% 108.8
16 176.0 120.4 121.0  122.6 123.0 123.9
17 133.4 134,0  134,4  13%.0 13%5.6 136.6
18 125.4 126.8  127.0 1°7.4 127.8 1.0
19 10-.1 10,0  106.4  107,0 108.0 190.0
20 104.9 10%,2 105.8  105.6 107.8 108.8
21 110.4 110.8  111.4  111.8 112.8 113.8
22 104.4 10%.3  10%.8  107.2 107.4 108.0

contd. ..
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No. September October November December January February

" O B ap @ e O EF e G W T G g T g5 W S W W B G @ P @ T @ P> W -

23 127.2 127.6  128.2  129.0 179.9 1%0.4
24 101.4 102.4  103.2  103.8  104.,8 105.4
2% 130.3 131.1 1316  132.8  133.8 133.9
26 . 95.1 96.5 97.0 98.0 98.8 99,7
27 110.0 111.0 112.0  112.8  113.4  113.6
28 122.8 124.0  128.2  125.8  126.6 126.B
29 115.3 115.8  115.7  117.2  117.8 118.3
30 125.% 176.0 126.4  127.2 127.8 1°8.7 .
31 120.5 121.2 132,22  122,3  123.9 , 173.4
32 133.8 134.1  134.6  135.2  138.2 137.6
33 117.4 118.9  120.0  120.9  121.6 121.6 .
34 109.7 199.9  110.C  110.6  111.1 113.3
33 114.4 115.0 11%.8  115.4  117.2 117.8
3 117.2 118.0  118.4 _ 118.8  119.6 120.5 .
a7 114.4 115.0  115.4  116.4  116.6 117.2
a8 123.% 123.8  1724.4 124.8  126.4 127.2
39 103.8  105.0  106.0  106,8  107.6 107.6 .
40 105.5 10,0  106.2  107.0  108.2  109.2
41 113.5% 115.2  115.2  115.8  117.1 117.4
42 98.4 99.2  101.4 101.8  102.0 103.1
43 | 113.5 115.2  117.3  117.5  115.7  117.9
44 1°4.,0 124.6 125.,0 125.6 126.,2 127.1
a5 111.6 112.4  112.8  113:2  114.0 114.6

contd..
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No. September October November December January February

46 96.6 97.0 97.3 98.0  98.6 Q.2
47 103.8 105.0  106.2 107.0  107.6 108.4
48 128.0 128.6  129.0 130.2  131.1  132.0
49 119.9 120.3  121.0 121.9  122.8  124.0
50 101.2 101.6  102.7 103.2  104.0 105.%
51 131.9 132.5  133.1 133.6  134.6  135.6
52 128.1 125.6 126.4 127.2  128.5 129.%
53 103.8 104.9  105.9 107.9  108.7  105.5
54 105.8 107.2  108.8 109.8 1109  111.3
85 128.4 129.0  129.5 130.6  131.8 131.1

L 1) 1056.8 107.1 107.7 108.5 109.% 1100
57 100.0 100.2  100.4 101.4 102, 2 10Q3.8

58 117,0 118.2  119.2 120.0 120.9 121.0
59 108.6 110.4 110.8 111.8 112.6  112.4
50, 132,45 133.3  134.3 13%.2 136.4 135.4

Mean 115.0 115.8  115.5 117.2 117.8 118.8




<

MONTHLY HE IGHTS OF INDIVIDUAL CHILDREN IN GROUP D




MONTHLY HEIGHTS OF CHILDREN IN GROUP B

No.

W ® & & 0 & W N -

b he e e pe b= e
© o ® 9 o o 2B B EB
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September October November December January February

G G G WS G @GP v O W T @ T A A W WG o W G @ o @ @ O @ © o W -

112.4
116.5
130.¢
105.5
117.8
110.4
103.0
126.4
121.3
124 .4
174,3
131.3
112.1
955
104,38
120,0
1333.7
12%5.3
105.1
105.9

112.7
117.2
137.4
105.2
118.2
111.2
104,2
127.1
121.8
125.0
125.3
132.0
113.0

96.3
105.7
120.8
134.0
126.4
105.7
107.3

113.9
118.1
138.4
107.0
119.9
112.%
105.7
128,2
122,0
125.3
12%.9
132.6
113.4
96.4
'105.4
121.4
134 .4
127.2
106,.2
107.6

114.3
118.8
139.0
107.5
120.0
113.4
105.0
128.%
122.8
126.4
126.0
133.5
114.0

97.0
106.9
122.0
135.2
127.8
106.8
108.4

114.8
119.4
139.4
108.2
120.6
114.0
106.1
129.2
123.3
127.0
126 .4
134.2
114.6
97.5
106.9
122,46
136.2
128.0
107.8
109.2

116.1
120.8
140.3
109,2
121.4
114.5
106,2
131.1
124.3
128,3
127.9
134.8
115.8

98.3
107.2
123.1
137.4
128,6
108.9
110.4

eonld - .«-- .
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No. September October November December January Fehruary

MienEd G G E G B GF G0 T o @ G G o B o0 @ W B & » W & & o -

21 109.9 110.0 110.4 112.5% 113.0 114.0
22 108.5 107.0 108,2 109.0 109.6 110.8
23 121.8 122.4 123.6 124.2 124 .8 125.1

24 104.2 105,2 06,0 107.0  107.7 107.7
2% (131.7  132.2 132.5 133.0 133.8 1.8
25 96.7 .97.7 98.2  98.3 98.3 99.4

27 110.0 110.5 11:.7 112.0 112.8 113.%
28 122.1 122.6 173.4 124.9 25,2 125.%
29 120.0 120.5 121.0 171.% 123.0 124.1
30 124.3 12%.2 124,2 126.4 127.,% 128.8
3 128.7 128.9 130.0 130.58 131.2 132.0
32 123.8 124.3 5.1 125.8 126.4 127.1

33 111.8 112,2 113.2  113.8 114.2 115.4
24 114.7 1159.2 115.2  117.4 117.8 118,0
3% 118.C 118.7 119.7 120.0 120.6 121.2

2  106.4  107.6  108.0 109.0  109.2  109.%
37 115.2  115.4  11%.4  115.0  115.2  116.6
a8 99.4  100.2  101.2 102.%  103.0  103.7
39 121.9  192.7  123.1 123.4  123.6  124.9
40  131.0  131.5  132.7 132.9  133.3  134.%

G @ @0 e @ G > P G B G G > W UW W T G @ W W W G W W P e - »

contd..
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No. September October November December Jamuary February

- @ e W b GP W G AP W W@ SF G WP W @G W & o o - e OB @ @ g T =

41 110.% 110.5 110.9 112.4 113.0 113.8

42 95.8 97.7 97.8 98,8 98.9 99.8
43 104.% 105.2 105.6 106.2 107.2 108.4
44 122.7 123.5 174.,%  125.6 126.0 126.9
4% 122.0 123.0 124,2  125,0 125, 126.0
45 108.0 108.% 109.8 110.0 110.2  110.8
47 128.8 130.2 130.5 130.8 131.0 131.8
48 120.0 120.6 121.0 121.5 122.6 123.1
49 97.7 98.3 99.8 100.0 100.2  100.%

50 109.3 109.9 110.6 111.3 112,00 112.4
51 123.8 124.5 12%.,2  125.3 125.6 12%.8

52 119.0  120.0  120.4 120.6  121.0 121.0
53 125.0  126.0  127.2 128,0  128.0 128.2
54 93.8 943 95.5  95.8 96.0 95,9
55 108.0  109.4  110.5 110.%  110.5 11l.1
55 115.0  117.6  118.8 119.0  119.2 119.2

57 112.3  112.%  113.0 113.8  114,2 115.8
58  108.4  109.6  110.5 110.5  110.6 110.8
59 107.3  108.0  109.2 110.4  110.4 110.7
60 98.g  100.0  1Q0.9 101.2  101.6 102.2

.-‘-"---’-““O---‘-“----“““

Mean 114.7 11%5.4 116.2 115.8 117.3 - 118.1




MONTHLY HF IGHTS

OF INDIVIDUAL CHILDREN IN
GROUP C
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MONTHLY HEIGHMT RECORDS OF CHILDREN IN
GROUP C

No. September October Novemher Dacember January February

L 105.3  105.0 106.4  106.,8  107.0 107.7
2  100.7  100.9 101.5  102.6  103.0 103.5
a  108.5  109.4 110.2  110.5  110.7 111.2
4  107.4  107.8 109.1  109.2  109.4 109.5
s  101.0  102.6 103,5 103.6  104.0 104.5
6  113.0  113.6 114.3  114.8  115.0 115.2
2  107.0  107.6 108.5  109.0  109.4  109.8
8  115.C  117.2 117.6  118.0  118.2 118.2
9  113.2 114.6  114.0  114.2  114.4 114.4
10 99.8 100.5 100.8  100.8  101.0 10l.4
11 108.8  109.8 110.0  110.1  110,2  110.2
12 95.8 95.0 | 95.8  97.0 -97.4  97.8
13 108.5  108.9 109.6  110.0  110,2 110.2
14  108.5  108.9 108.8  108.9  109.2 108.5
15 105.1  106.2 106.5  107.0  107.3 107.3
15 105.5  106.9 107.2  107.4  108.0 108.4
17 120.6  121.8 122.2  123.0 123.2 123.2
18 109.2 1102 111.8  1l2.0 122 117.4
19  120.3  120.9 121.0 121.4 121.8 172.6
26  122.9  123.4 123.7 124.0 124.5 124.9

contd..
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No. September October November December January February

.---’----‘--’-----‘---’--—---

21 108.0 108.8 108.8 109.2 109.8 110.2
22 107.5 108.4 108.8 109.0 109.5 110.4
23 102,0 102,  103.8 104.5 105,2  105.2
24 109.9 110.2  111.2 112,56 113.0 113.56
2% 105.0 107.2 108.0 108.% 109.2 1101
25 120.8 121.4 121.8 122.4 123.8 124.9
27 120.8 121.3 122.4 122.5 122,8 123.0

28 120.7 121.4 121.6 122.0 123.0 123.5%
29 120.3 120.9 121.2 121.8 122,2 122.9
30 122.0 123.0 123.5 124.0 174.8 124.8

31 119.4 121.3  121.2 121.4 1215 121.5
32 106.8 107.2 108,0  109.0  109.6 110.2.
33,  115.4 117.0 107.2  108.4  109.8 110.0
24  123.3 124.2  124.8  125.0 125.2  125.%
3B 124.6 17%.0 125.2  126.0 126.4 127.0
36  125.0  126.0 126.5 127.4  128.2 129.0
37 122.0  122.5 123.0 123.4  124.0 174.%
38 110.3 110.5  111.0  11l.4  112.0 112.%
9 110.4 110.6 110.8  1i1.2  112.1 112.1
40  123.3 123.9  124.2  125.2 1260 126.2
41 125.0  125.4 125.8  127.2  127.8 128.4
42  125.4  126.8 127.2- 127.8  128.0 1284
43 120.0 120.4 120.8  121.2  122,0 122.2
44  100.8 101.2 101.6  102.2  103.0 103,%

45 125.1 12%.8 125.0 125.0 126.,2  125.,3

contd,.
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No. September October November December January February

-— W e B o gr & W o o W on & G W O gy T o6 G @& W@ ® S g W O o o

45 124 .7 125.2 12%.4 126.0 127.0  127.,5

47 1205  121.2 121.8  123.0 124.0 123.8
48 124.0  175.0 126.0  127.0  127.4 128,0
49  122.0  123.0 174.4 175.2  178.8 125.5
50 127.9 123.2 128.4 1?28.8 - 129.9 129.8
51 115.9 118.2  116,8  117.0  117.4 118.0
52 123,33  124.2 125.0  126.2 12632 126.9
%3  106.8  107.0 107.2  107.8  108.6 109.9
%4 177.4  178.0 128.2  128.4  128.5 178.8
55  120.5  121.4 121.4  121.§  122.0 123.4

%%  119.0 120.0 121.4  122.2  122.2 123.0
%7  120.4 121.6 122.5 123.2 124.4 125.0

58 125.% 126.2 127.4 128.5 1?8.8 129.1
52  178.%5 12%.,2 128.6 127.0 127.8 128.0
50 126.4 127.0 127.58 128,2 128.% 129.0

- 6 e > B e " S @& G @ = W & G S O B S @ @ . .w> ° o P »

Mean 113.6 116.0 115.4 117.0 117.5 117.09




APPENDIX C

Al

MONTHLY WEIGHTS OF INDIVIDUAL CHILDRFN IN ALL
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MONTHLY WEIGHT RECORDS OF CHILDREN IN
GROUP B

No. September October Novemner Decem:er January February

- & o & e & B> S v G S 0 S G G0 @ B S 0 GV R T ot G @ e s e ey

1 17.80 18.10 19.00 19.90 20.5% 20.9%
2 18.00 19.00 19.50 19.50 19.50 19.65
3 25,65 27.1%5 27.45 28,0 28.45 29.30
4 14,15 15.00 15.0 16.50 17.50 18,40
5 19.2% 20.0 21.20 22.50 23.00 23.1%
6 15.90 15.90 17.50 17.90 18,00 18,05
T 14.50 14.75 15,00 13.50 15.30 15.90
8 23.90 24,55 24,95 25.10 25,20 25.55
9 22,.8% 22,906 22,75 23.00 23.80 23.9%
10 21.7% 22,25 22.40 22.90 22.90 22,90
11 20,95 . 21,85 21.3% 21.5% 22,30 22.40
12 22.9% 23,30 23,40 23.40 23.55 24.35
13 13,75 15.45 17.20 17.00 17.00  16.9%
14 12.45 12.65 12,80 13.50 14,00 14,60
15  15.40 1%.80 156.10 15.40 15.70 15.9%
15 20,00 20.15 20.90 20.90 20.9% 21.3%
17 22,00 24,00 24.7% 24,80 24,95 2%,00
18 23.60 23.90 24.00 24,50 24,50 24,80
19 15.4% 16,90 17.2% 17.30 17.480  17.45
20 15.10 16,20 16.4% 15.90 17.85 17.90

contdeese



™

No. September October November December January February

21 15.70 15.00 15,00  15.50  17.15 17.30
22 15,75 17.00 15.80 18.00 18,75 17.90
23 18.90 18.15  19.00  19.95  70.90 70.58
24 14.4% 14,75 14.90  15.90  i6.40 16.50
o8 93,95 24.00 24,20 24.50 95,90 25,80
26 12,40 12.%  12.80  13.50  13.90 13.90
27  15.65 16.36 17.40  18.00  18.%0 18.2%
28 22.80  22.335 22.80  23.40  23.50 23.90
29 19.75 19.20 19,70  20.40  21.00 20,96
20 20.35 21.00 21.7% 22.50  22.85 22.7
3] 19.50 19.7% 20.00 21.00 21.85 21.7%
32 25,0 24,90 24.7%  25.20 25,90 26.7%

a3 21.50 22,45 22,40 23,40 24,1% 23.5%

34 16.50 15.9% 17.03 17-30 I7-60  17.90
as 15.5% 17.00 17.40 18.50 18.9% 18,90
35 18.05 19.40 19.40 19.50 20,00 19.5%
37 17.50 17,50 17.70 17.80 18,70 19.78

38 19.50 20.60 20.40 20,50 20.8% 21.4%

39 15.2% 18.10 15.7% 17.50 18.8% 18.70
40 15.3% 16.00 16.20 16,50 17.80 17.85
4] 19.0 19.45 19.20 19.50 20,00 20.80

contd. ...
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No. September October November December January February

4? 12,9C 14.13 14.10 14,00 14,95 14.93
43 18.30 19.50 19.7C 20.10 20.70 20.70
44 23.50 23,90 24.70 24,8C 25%.00 2%.3C

45  17.3% 17.2%5 17.8%  17.8%  18.4C 18.43
46  13.4C 13.65  13.50  13.80  14.20 14.6C
87  13.5C 14.80 15.20  15.90  15.8% 14.9%
88 21.50 20.80 21.80  21.00 23,08 22.6C

89 21.0 20.3% 20,7C 21.0C 21.8C 21,9C

80  15.50 16.70 ~ 16.8C  17.5C  18.40  18.4C
51 24.0 24,90 2%.3% 25,50 26.20 2%.7%
%2  20.0 20,20 20.7%  21.40  23.,3C 21,5%
52 12.9% 13.20  13.50 14,00  14.5C 14,40
54 17.2C 18.0% 18,90  18,9% 19.5% 19.00
5%  22,5% 21.9% 21.9%5  22.80 23.30 23.5C
56  14.0C 13.80  14.20  15.50  15.9% 15.1%
87  13.0C 14.10 14,70 14,70  15.80 14,72
58 18,10 19.05 18.90  19.40 , 19.80 19.90
59  17.9% 18,2 18.80  19.6C  20.4% 20.00
60  24.60 25,70 26.7C  27.CC  27.00 26,80

Mean 18.47 18.85 19.17 19.%8 20.00 20.43




MONTHLY WEIGHTS OF INDIVIDUAL CHILDREN IN
GROUP A
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MONTHLY WE IGHT RECORDS OF CHILDREN IN GROUP A

No. September October November December January February

1 17.80 18.40 18,50 18.5% 18,70 19.7%
2 18.00 18.90 18.90 19.00 19.20 19.%55%
3 29.00 29.10 29.15 30.00 20.50 30.8%
4 18.50: 18.40 18.50 18.10 18.90 19.90
5 18,75 18,50 18.00 18,00 18.90 19.9%
6 16.75 17.35 17.5C 18.00 18.50 18,30
7 14.50 14,50 14.8% 15.90 15.50 15,60
8 15.00 13.90 15.%0 22,90 23,70 15.3%
° 23.4% 23.45 23.8% 24,00 24.60 24.50
10 21.30 22,50 22.30 22,30 22,85 22.80
11 21.70 22.15 22,00 22.30 22,30 22.85°
12 22.45 23.10 23,580 23.30 23.45 23.80
13 17.2% 17.40 17.50 17.50 17.50 18.40
14 12.50 12.%0 12,70 12.80 12.50 13.90
13 15.2% 15.%0 15.50 20.1% 20,35 15.7%
16 20.00 20.8%5 20.10 24.55% 24,50 21.5%
17 23.30 23.33 24,20 24.55 24,55 24.80
18 23.30 22.00 22.4% 23.00 23.50 24.%0
19 15.50 16.00 15,50 16.50 17.00 15,80

20 15.10 16.40 15.7% 17.50 18.20 18.70

.------------------~--------“‘

contd..
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No. September October November December January February

21 15.30 15.70  16.20 15,20 15,45  15.55

22 15.2% 15.2%  16.60  17.45  17.50 18,00
23 19.00 19.15  19.1% 19.45 "19.50 20.40

24  14,5% 14.95 15.20  15.00  15.50 15.80

25 23.7C _ 23.45 23,75 24.00 24,40  24.6%
26 12,20 12.1¢  12.0C 17,40  12.80 13.1%
27 15.50 15.9C 15.85 18.9C ' 18.6C 17,20
28 22.40 22.50 22.90 23,00 23.20 23,70
29  20.3% 20.95 20.9%5  20.50 21.50 21.9%
30 19.50 19.10  19.6% 19.80 20,20 20.80
31 25.10 2%,1% 25.35 25,80 26,50 26,70

32 21.% 22.00 22,3% 22,80 23,20 23.85%

33  15.9% 16.10 16.5%5 17.00 17.10 17.30
34 17.75 17.85 18.9% 18.90 18.20 18.95
3% 19.10 19.50 19.75 19.60 20,30 20.90
35 156.10 15.15 156.50 16.80 17.%0 1%.60
37 18.95 20.00 20,50 20.10 20.85 20.9%
38 13.70 13.20 13,50 14.00 14,70 14.80
39 18.40 19.00 19.2% 19.50 19.80 19.93

40 23.%5 23,90 24.5%0 24.50 24.8%5 25,00

- o e W S O G W 0 B G B a T O e o @ W o @B T W g & T o w o »

contd,.
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No. September October Novevrher December January February

‘---—--—--‘--ﬂ----”—--—--—---

41  17.25 17.7% 18.00 17,00 17.95 18.45
42 13.20 13.5% 14,10 14.30 14,50 14,80
43 13.75 14,00 14,15 14.60 14.80 15%.00
44 27,05 22,10 22,90 23.35 23,55 23;85
45 21.00 21.15 20,75 21.3% 21.80 22,450
45 15,20 15.25  15.7% 14,90 15,80 17.%0
47 24.735 23.90 23.90 23.95 ?4;50 25.95

48 19.90 20.0% 20.50 21.80 22.0 21,680

49 12.45 12.70 12.90 13.80 13.95 14.20
50 17.80 18,10 18.00 18.00 18.5% 19.50
%1 22.40 22.60 22.90 23.20 23.80 23.55
%2 18,50 18.%5 19.0 19.40 19.6 20.%50

$3 22.00 22,05 23,50 24.00 24.85 24,25
54  11.30 11.30 11.60 12,40 13.10 13.73
35 16.80 18.2% 17.00 17.1% 17.25 18.40
%6 20,00 20.50 20.50 20.80 21.20 21.9%

57 15.00 1%.10 1%.00 15.10 15.20 15.75
58 15.55 16.05 15.90 15.80 15.70 15.95
59 15.2% 1%.70 15.80 15.60 17.10 17.55
60 15.50 15.80 16.25 15.45 15.30 15.95

G B @GN an W Gp P WS NP S0 S B S5 B An W 4 @ T w» © == - en @ W e -

Mean 18,35 18,87 18.97 19.28 19.55 20.0%




MONTHLY WEIGHTS OF INDIVIDUAL CHILDREN
IN GROUP C



MONTHLY WEIGHT RECORDS OF CHILDREN IN
GROUP C

No. September October November December January February

1 18,30 15.35 15.30 15.50 13.7 15.85
2 12.40 12.2%  12.2% 12.%0 12,70 12.5%
3 12.45 12.7%  12.20 12.460 12.50 12.5%
4 18,00 15.10 15,15 15.00 15.20 13.20
5 16.0% 15.00 15.40 15.00 15.75 16.80
6 17.00 17,50 17.30 18.00 18.7% 18.7
7 15.20 15.80 15.68% 15.70 i5.70 15.60
8 13%.40 15.80 15.00 16.20 16.45 15.10
9 18.1% 18.00 18.05 18.20 18.65 18.80
10 14.45 14.0 14.2% 14,20 14.30 14.50 .,
1l 15.8% 15,90 15.50 16.50 16,75  16.55
12 12.43 12.70 13.20 13.40 13.50 13.60
13 15.40 15.65 15.80 16.0 15,20 16.30
14 13.3%5 13.50 13.8% 13.70 13.75 13.80

15 13.9% 14.15 14.0% 14.20 14.35 14.65

16 17.65 17.8% 18.00 18,80 18.10 18,9%
17 19.50 20.00 20,00 20.40 20.80 21.00
18 18,70 19.3% 19.20 19.40 19.80 20.30

19 20.40 20.%5 20.2% 20.90 21.10 21.30
20 20,00 20.55 20,95 21.1% 21,55 21.50
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No. September October Nowvember Daecember January February

21 20.,%0 21.05 21.50 22.00 22,79 24,00

22 1%.00 15.2% 15,20  15,3% 15.35 15,50
23  14.70 14,80 15.00 14.80 14.7% 15.2%
24 17.50 17.75 18.10 18,10  18.1% 18.50
25  18.2% 18.40 18,60  18.40 18,50 18.60
26 20,80 21.60 21.4% 21.10 21.50 21.30
27  20.2% 20,80 21,00 21.%0 21.60 22.0%
28 20,30 20.80 20.60 20,80 21.0% 20.70

29  2%.00 25,60 25.80 26,00 26.%0 26.68%
30  20.2% 20.75 21,40 21.40  21.50 21,70
31 19.5% 20,50 20.80 21.00 21.2% 21.00

32 18.00 18.35 18.40 18.50 18.7% 19.00
33 17.20 17.8%  17.9% 18.00 18.10 18.10°
34 20,05 20,935 20.70 20.90 21.10 21.30

3% 20.00 20,50 21,40 21.00 21.%0 21.60
38 20.00 20.30 20.40 20.50 20.80 22.00

37 21,40  21.90 21.70 21.80  22.0  22.30
38 18,00 18,30 18.40  18.40  18.45  18.50
39 18.25 18,35 18.50  18.60  18.70 18.7%
40 21.3  21.90 22.00 21.90 21.50 21.4%

contd...



- e e ® 6 o - - W O e @ @ @ @ G TS G W W G G W S G W @ B -
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4] 20,50 21.60 21.50 21.80 21.80 21.90
42 20,80 21.20 21.2%  21.6%5 21,80 22.10
43  20.20 20,60 20.80 21.50 21.80 22.10
44 19,55 20,20 19.75  19.75  19.80 20.00
45 20.0% 20,25 20.50 20.70  20.80 21.00
45 20,15 20.60 20.40 ' 20,80 21,15 21.2%
47 23.0 23,3% 23,20 23.40 23.60 25.00
48 19.9% 20,05 20,20 20,30  20.40 20.30
9 22.2% 23,0 23.20 23.50 23,80 23.85%
80 22.50 22,40 22.40 21.0 21.40 21.60
51  18.00 18.25 17.90  18.0 18.20 18.40
52 25,35 25.80 26.0 26.50  27.00 27.35
53 19,50 19.80 19,70  19.90  21.00 21.20
%4 20.40 20.85 20.50 20.50  20.65 20.90
55 21,50 22.0 22.10 22.20 22.20 22.30
56 21,00 21.40 22.0 23,10 23.50 23.2%
%7  20.2% 20.85 21.3% 21.45  21.%0 21.7%
58 21.7% 22.3% 22,30 22.40 22,50 22.%0
59  27.1% 27.7% 27.7% 28,00 28.60 29.0%
50 27.25 27.90 27.2%  28.05 28,00 28.20

.--’--‘-‘------'-“----—’. - - o -
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MONTHLY HAEMOGLOBIN RECORDS OF CHILDREN IN
. GROUP A

No. September October November December January February

on er @ En G g W WD g W G0 G @ G B 4 S & W @ 4B W W B e W & Seewd

1 11.8 11.9 12,2 12,4 12,5 12,6
2 12.1 12,3 12.6 12,7 2.8  12.9
3 9.9 10,2 10.4 i0.5 10.8  11.0
4 10.1 10.2  10.3 10.5 10.7  10.9
5 7.6 7.8 7.9 8.2 8.4 8.6
6 A.2 8.4 8.6 8.8 8.9 9.0
7 5.2 8.3 8.5 8.7 8.8 9.0
8 9.2 9.3 9.8 9.5 9.8  10.0
9 10.6 10.7 10,9 11.0 11.2  11.4
10 10.1 10.3  10.4 10.6 10.8 10,9
11 8.1 8.2 8.3 8.6 8.7 8.8
12 9.2 9.4 9.5 9.7 9.8  10.0
13 8.0 8.2 8.3 8.6 8.7 8.8
14 9.4 9.6 9.7 9.9  i0.5 10,2
15 10.8 10.9  11.0 11.3 10.4  11.5
16 10.9 11.0  11.1 11,2 11.3  11.4
17 9.6 9.8 9.9 10.2 10.3  10.4
18 10.6  10.7 10.9 11.0 1.2 11.4
19 8.0 8.2 8.3 8.4 8.9 8.5
20 9.5 9.7 9.8 10.0 10,2 10.4
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Ne. September October Novemher December January February
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21 © 9.0 10,1 10,3 10,5 10,7 109

22 9,2 9.4 9.8 9.7 9.8  10.0

23 11.2 il.d 106 11.8 12,0 12,0

] 24 8.5 8.7 8.9 9.0 9.2 9.4

. 2% 9.0 9.2 9.5 9.6 -. 9.7 9.7
26° 8.8 8.9 9.0 9.2 9.4 9.6

. 27 9.4 9.5 9.6 9.8 9.9  10.1
28 9.8 9.9 10.1  10.3  10.5  10.6

29  10.5 10.7 10.8  10.9 11.2 1.4

30 9.4 9.6, 9.7 9.8 10,0  10.2

31 12.2 12.3 125 125 12,7 1209

1 102  10.3  10.5 10.6 10.3  11.0-

33 9.0 9.2 9.4 9.6 9.8 9.8

34  11.8 11.9  12.0 12.2 2.4 12,6

- 3’ 12.0 2.1 12.2 .3 'lé‘4, 12.6

., 36  10.4 10.6 10,7 109  11.0  11.2
37 9.3 9.4 9.8 9.7 9.9  10.1

38 9.1 9.3 9.5 9.7 9.8 10,0

%  10.8 10,9  11.0 103 11,5  11.6
40 12.4 12.7 12.9 13.0 13,2 13.4

contd..
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No. Septemhar October Novemher December January February

41 12.8 17.0 13,2 13.4 13.6 13.8
42  12.4 12,4 12,3 12.6 12.6 12,6
43  10.2 10.3 10,5 10,8  11.0 112
44  10.9 1.1 11,3 11.% 11,7 11.8
45 10.5 10,7 10,8 10.9 11.0  11.2
45 9.8 10.3 10,3 10.5 10.7 . 10.8
47  10.0 10,1 10.2 10.4 10,5  10.6
48  12.B 2.9 13.0 13.2 13.4 138
49 12.4 12.6 12.8 13.0 13.1  13.2
50 8.2 . 8.3 8.5 8.5 8.8 9.2
51  11.5 11.8  11.6 11.7 11.7  11.8
52 11.3 1.5 11.6 11.7 11.8  12.0
53 11.4 1.5 11.7 11.8 12,2 12.4
%4  10.0 10,2 10.4 10.5 107 10.8
5% 9.4 9.5 9.6 9.7 9.8  10.0
56 9.6 9.7 9.8 9.9 9.9  10.0
57 8.0 8.1 8.2 8.2 8.3 8.4
58  10.0 10.1  10.2 10.3 10,5  10.6
59 7.2 T 7.3 7.4 7.5 7.8 8.0
60 12,0 12.2 12.3 12.4 12,5  12.6
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Me an 10.0 1002 10.3 1005 1005 10.8




MONTHLY HAEMOGLOBIN OF INDIVIDUAL CHILDREN
IN GROUP B
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MONTHLY HAEMOGLORIN RBOORDS OF CHILDREN IN GROUP B

No. September October Novemher December January February

1 9.2 9.3 9.9 $.8 9.9 10.1
2 7.6 7.8 7.9 8.0 8.2 8.4
3 10.8 11.0 11,2 11.2 11.3 11.%
4 8.2 8.3 8.% 3.5 3.7 8.9
S 7.2 7.4 7.5 7.6 7.8 8.0
) 8.3 8.5 8.7 8.9 2.1 9.3
7 9.1 9.3 9.% 9.5 9.8 10.0
8 11.3 11.% 11.5 11.7 11.8 12.1
9 10.4 10.6 10.7 10.8 11.0 11.2
10 9.5 9.8 10.0  11.2 10.4 10.5
11 10.C 10.2 10.4 10.5 10.7 10.8
12 10.C 10.3 10.% 10.7 10.8 10.9°
13 10.6 10.8 10.9 11.0 11.2 11.4
14, 9.8 9.9 10.2 10.4 10.% 10.%
15 10.5 10.8 10.9 11.0 11.2 . 1l.4
15 8.0 3,2 3.4 8.5 8.7 8.8
17 8.8 8.8 3.9 9.0 9.0 9.0
2 10.4 0.6 107 10.8 1.0 1l.1
19 8.4 8.6 8.7 8.8 9.0 9.2
20 9.4 9.5 9.7 9.9 10.0 -~ 10,2
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No. September October November December January February

21 10.2 10.3 10.%5 10.6 10.7 10.9
22 7.6 7.7 7.8 7.5 8.2 2.4
23 10.4 | 10.% 10.8 11.0 11.0 11.1
24 8.4 8.6 6.7 8.8 9.0 2.2
25 12,3 12,9 12,5 . 12.7 12.8 12.9
26 12,1 12.3 .% 12.5 12,8 12.9
27 10.9 1.0 11.3 )J1.4 11.5 11.6
28 12.0 12.3 12.% 12.5 12.7 12,8
29 11,3 1l.4 1.3 11.6 11.8 11.9
30 10.9 11.0 11.1 11.3 11.5 1.7
1 9.1 9.3 9.5 9.7 9.8 9.9
32 8.8 9.0 9.2 9.4 9.5 9.5.
a3 9.1 9.3 9.5 9.6 8.7 5.8
34 9.1 9.2 9.4 9.6 .7 9.8
3% 13.1 13,2 13.4 13.6 1.8 13.9
3s 10.8 10.9 11.2 11.4 11.5 1.6
7 10.4% 10.7 10.8 10.9 11.0 11.2
38 11.8 12.0 2.1 12.3 12.% 12.5
39 7.9 8.0 8.2 8.3 3.4 .8.5
40 12,0 12,2 12.4 12.6 12.7 12.8
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No. Septamber October November December January February
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a3
42
43
44
4%
45
47
48
49
%0
51
52
%3
54
55
54
57
58
59
50

8.2
7.%
10.1
7.5
12.0
12,0
8
8.4
7.3
12.9
11.4
11.4
11.3
12,0
11.5
8.0
9.5
8
9
3.6

Mean

9.8

8.3
7.8
1G.3
7.8
12.3
12.2
8.2
8.3
8.0
13.0
11.3
11.5%
11.5
12.3
11.8
8.2
2.8
8.2
9.2
3.8

8.4
7.9
10.5
7.9
12.5
12.5
8.3
2.9
8.2
13.2
1.3
11.7
11.%
12.5
11.9
814
9.9
8.4
9.4
8.9

- e ™ e > B > > W

10.0

10.2

8.9
8.0
10.%
2.0
12.7
12,7
8,5
9.2
8.4
13.4
11.5
11.9
11.7
12.8
12,0
8.5
10.1
8.6
9.6
9.1

8.8
8.2
10.8
8.2
12.3
12.3
8.8
9.4
8.3
13.5
11.8
12.2
11.9
12.8
12.2
8.8
10.2
8.7
9.7
97 3

- ap & ey - > o

10.3

10,4

9.0
8.4
11.0
8.4
12.9
12.9
8,8
9.8
8.6
13.6
12.0
17.4
12.2
17.9
12.3
8.9
10.4
3.8
9.8
9.6

- as O e

10.6
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MONTHLY HAEMOGLORIN RECORDS OF CHILDREN IN
GROouUP C

“

No. September QOctecber November December January February

- W aE& an % > o - 2 -y B G AP OB 90 G G T WS T W @ e N A > o

1 7.6 7.7 7.8 7.8 7.9 8.0
2 10.% 10.6 107 10.8 10.8 10.9
3 9.3 9.3 9.4 9.5 9.5 9.5
4 11.9 12.0 12.1 12,2 12.3 12.4
5 7.8 7.9 8.0 8.1 8.2 8.2
5 8.0 8.0 8.1 8.2 8.3 8.4
7 5.8 6.9 7.0 7.1 7.2 7.2
8 5.5 5.7 5.8 5.8 5.9 6.0
9 8.4 8.5 8.5 8.6 8.7 8.8
10 8.5 8.6 8.7 8.8 8.8 8.8
11 1.1 1.2 1.4 11.% 11.7 11.8°
2 9.1 9.1 9.2 9.3 9.4 9.4
17119 11.9  12.0 12.1 12.2 12,2
14 7.8 7.9 8 8.1 8.2 8.4
15 8.0 8.1 3.2 8.2 8.3 8.4
15 10.4 10.4  10.5 10.5 10.5 10.6
17 10.1 10,1 102  10.3  10.3  10.4
18 8.5 8.6 8.7 8.8 8.9 9.0
19 9.6 9.6 9.7 9.8 9.9 10.0
20 9.5 9.7 9,8 9.8 9.9 10.0
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MONTHLY HAEMOGLORIN RECCORDS OF CHILDREN IN
Grour C

No. September Octeber Novemher December January February

- E 4 e ™ W o - - o= - "W E; e b PP B > W amp T . @ W W S & >

1 7.6 7.7 7.8 7.8 7.9 8.0
2 10.% 10.6  10.7 10.8 10.8 10.9
3 9.3 9.3 9.4 - 9.5 9.5 9.5
4 11.9 12.0 12.1 12,2 12.3 12.4
s 7.8 7.9 8.0 8.1 8.2 8.2
s 8.0 8.0 8.1 8.2 8.3 8.4
7 5.8 6.9 7.0 7.1 7.2 7.2
8 5.5 5.7 5.8 5.8 5.0 6.0
9 8.4 8.5 8.5 8.6 8.7 8.8
10 8.5 8.6 8.7 8.8 8.8 8.8
11 1.1 11.2 11.4 11.% 11.7 11.8°
12 9.1 9.1 9.2 9.3 9.4 9.4
17119 11.9  12.0 12.1 12.2 12.2
14 7.8 7.9 8 8.1 8.2 8.4
15 8.0 8.1 3.2 8.2 8.3 8.4
15 10.4 10.4  10.% 10.5 10.5 10.6
17 10.1 10.1 10.2 10.3 10.3 10.4
18 8.5 8.6 8.7 8.8 8.9 9.0
19 8.5 9.6 9.7 9.8 9.9 10.0
20 9.5 9.7 9.8 9.8 9.9 10.0
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No. September Nctober Novemher Necember January February
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21 11.9 12.0 12.1 12.2 12.3 12.4
22 9.3 . 9.4 9.5 9.5 9.6 9.5
23  13.1 3.1 13.2 13.3  13.4 13.%
24 . 11.9 12.0 12.1 12.2 2.3 ' 1.4
2% 9.1 9.2 9.3 9.4 9.5 9.7
26 8.3 8.4 8.5 8.6 8.7 8.8
27 3.1 9.2 9.3 9.4 9.5 9.6
28  10.1 10.2 10,3+ 10.4 10,5 10.7
29 12.1 12,2 12.3 12.4 12.% 2.8
30 9.6 9.6 9.7 9.8 9.9 10.0
31 7.8 7.9 7.9 8.0 8.1 8.2
32 9.5 9.7 9.7 9.8 9.9 10.0
33 9.3 9.3 9.4 9.5 9.5 9.5
34 . 6.5 9.7 9.8 9.9 10.1 10.2
3% .5 9.6 9.7 9.8 9.9 10.0
35 8.5 8.7 8.8 8.9 9.0 9.1
37 5.3 9.4 9.5 9.5 9.7 9.8
38 6.5 8,5 8.7 8.8 8.9 9.0
39  13.1 13.1  13.2 13.2 13.3 13.3
40 5.0 9.1 9.2 9.3 9.4 9.4

conkd ... ...



No. S2ptember October “ovember Decemher January February

4l
42
43
a4
45
45
47
48
a9
50
51
52
53
54
55
56
57
58
59
50

- es O & W & o o

Mean

11.1
9.5
9.5

11.0

12.9

1121

12.1‘

10.0
9.5
9.3

10.5

11.9

10,2

10.5%

12,2
9.1

13.5

10.5%

12.9

12.2

9.9

11.2
9.7
9.7

11.0

12.9

11.1

12.1

10.1
9.5
9.4

10.5

11.9

10.3

10.%

12.3
9.2

13.7

10.%

12.9

12.3

10.0

11.3
9,8
9.8

1.1

13,0

11.2

12,2

10.1
9.7
9.5

10.7

12.0

10.4

10.5

12,3
9.2

13.8

10.7

13.0

12.4

10.1

11.8
9.9
9.9

1.2

13.1

11.2

12.3

10.2
9.8
9.7

10.7

12.0

10.5

6.7

2.3
9.3

13.8

10.7

13.1

12.4

10.1
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11.8 118
9.9  10.0
10.1  10.2
11.3 11.4
13.2 13.2
1.3 1.3
12,3 12.3
10,3 10.4
10,0 10.2
9.8 9.9
10.8  10.8
12,0 12.3

10.5 10.4°
10.7 i0.8

12.4 .6
2.3° 9.4
13.9 14.0
1C.8 10,9
13,2 13.2
12.% 12.6

10.3 10,3
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