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INTRODUCTION

Children are a mirror o f  nation and the world 
I t s e l f  (Indira Gandhi, 1971). They are the nation 's biggest 
Investment for development and hormony. The physical and 
mental development of today's children determine the pros­
perity and peace of tomorrow. In fostering the ch ild 's  

physical, mental, soc ia l and emotional growth and in 
helping them to attain maximum stature, good nutrition 
is  o f great importance (Devadas, 1968, 1970, and Gopalan, 
1973).

Surveys carried out In India have shown that the d iet 
and nutrition o f a large segment o f the general population 
is inadequate resulting in nutritional deficien cies 

(Swaminathan, 1970). Narasinga Rao (1970), Swaminathan
(1970) and Vinodini Reddy, (1974) consider malnutrition as 

the biggest problem affecting 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 o f preschool children in rural 
India su ffer from nutritional dwarfism.

Food and Agriculture Organisation (FAD) estimates 

that 10 to 15 per cent o f children in the world are under­
nourished and half o f them suffer from Protein Calorie
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malnutrition. It is  heartening to note that malnutrition
t

has retarded the physical and mental growth o f  300 m illion 
children in the world (Nutrition Bulletin, 1971 and 
Marts, 1974).

Studies carried out by the Indian Council of Medical 

Research (ICMR) reveal that nearly 40 per cent o f children 
under fiv e  years o f age su ffer from malnutrition in India 
and nearly one m illion children die every year as a result 
of severe malnutrition (Report o f  Task Force on Nutrition, 
1972 and Lorstad, 1974). Forty per cent of to ta l deaths 
in India is in children below five years (Gopaian and 

Vijayaraqhavan, 1971). Sheh et «il (1971) record 8.7 per 

cent o f  the to ta l deaths in India in the 5 to  14 years 

age group.

This problem o f malnutrition can be over-come only 

through the general economic and soc ia l development of the 
country and a co-ordinated approach involving agriculture, 

education, so c ia l service and public health (WHO. Chronicle,

1972). The free school meal programme in several parts of 
India is  one o f the important measures undertaken to  over­

come malnutrition among school going children (Gopaian, 
1970). Along with regular educational service other needs 
of children are simultaneously attended through this 
programme so 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 1923. The midday meal nrograrose 
in Tamil Nadu alone operates in 31,000 elementary schools, 

benefiting 18 lakhs o f school children (Sundravadivelu, 
1974). United Nation's Children’ s Fund (UNICEF) and Co­

operatives fo r  American R elief Everywhere (C^RE) are 
augmenting the school lunch programme through the con tri­

bution o f protective foods such as salad o i l ,  corn soya 
milk and bulgar wheat (Devadas* 1974). The benefical 
e ffe c ts  of school lunch have been reported through a 

number o f studies by Devadas and co-workers (1964, 

1967-1969,1974). They have used the school lunch as a 

media for  improving the nutritional knowledge, nutritional 
status and food habits o f children. .

Originally the Madras Midday Meal Scheme was planned 
to  cost within 10 paise per meal per ch ild . Devadas (1964) 
reports that the same meal costs more than 2 3  paise per 

child per day because o f  the sp ira lling  r ise  o f  prices o f 
foods. Because o f  lack of funds school authorities in both 
the urban and the rural areas struggle hard to  run the 
school lunch programme today.

Hence, there is  an imperate need to d irect our current 
research towards developing low cost school lunch menus 

which would reduce the cost and improve the quality o f the

3
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meals. \ positive solution to this problem w ill be a 

great boon to  the organisers o f  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 loca lly  available low cost foods which would 
su it the loca l food habits and traditions as well as the 

economic status o f the people.

The present investigation is an attempt in this 

d irection . It explores the fe a s ib ility  of incorporating 
inexpensive food items in a school lunch programme and 

evaluates the same in promoting the nutritional status of

the children. In thejoresent study maize, green gram whole
/

and palm jaggery were Included in place o f  r ic e , red gram 
dhal and canejaggery respectively in a regular school lunch 
menu and the modified menu was tested through a school 
feeding programme over a period o f  six months.
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I I .  REVIEW OF LITERATURE

The review o f literature pertaining to the study 

on "Evaluation o f low cost meal in a school lunch programme* 

is  discussed under the follow ing headings. »

A. Prevalence of malnutrition among children,
B. Beneficial e ffects  o f school lunch programme,

C. Role o f lo ca lly  available low cost foods in
school lunch programme,^ '

9. Assessment of nutritional status of children.

A. Prevalence o f malnutrition among children

Good nutrition and malnutrition are the end results- 
o f  many interacting factors operating simultaneously and \

concurrently on the individual in the physical, ecdegical 
and cultural environment o f the community (Devadas, 1972 and | 
Gopalan, 1977). Sundaram (1973) states that malnutrition 

can no longer be considered as a m icroclin lcal problem.
ft

It is a macrosocial one. Malnutrition is the biggest, t
problem in India and is widely prevalent among weaned 
infants and preschool children (Swaminathan, 1968, 1970*

Mur a lt , 1969* Somakurien, 1969* Narasinga Rao, 1970*
Parvathi Rao* 1970; Hanumantha Rao, 1972* ^Idsm ith, 1972* 

Aggarwall, 1973* Negated, 1973* Annergers, 1973* Vinodini 
Reddy, 1974* Sipple, 1974 and CSmen, 1974). Countries
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with highest r*tes of population have the highest rates o f 

infants and oresehool children deaths and most serious 
malnutrition is  reported among the low income groups 
(Gautam, 1973 and Scrimshaw, i974). Bengoa (1974) points 
out that world as a whole has about 10,000,000 children at 
great risk  o f death. In Asia alone 6,000,000 children 

are in severe state of malnutrition and 64,000,000 are in 
moderate state o f malnutrition. Forty par cent mortality 
in India are in children below fiv e  years (Gopalan, 1971 
and Vijayaraghavan, 1971).

Devadas (1973) and kalien (1973) indicate that 

malnutrition prevents children from obtaining their fu l l  

genetic potential fo r  development. Frisch (197®, 1971) 
are o f  opinion that malnutrition causes permanent mental ’ 

retardation. Malnutrition reduces the l i f e  expectancy and 
decreases the worker*s productivity (Berg, A.D., 1968). 

Malnutrition a ffects not only the health of children but 
also their performance in school (Devadas, 1968 and Birch 
and Gussow, 1970). Tizard (1974) views that good home 

circumstances help to repair the damage caused by malnut­
rition  in infancy.

A study conducted by Krishnamurthy et al (1973) on 
animals reveals that the offsprings o f monkeys malnourished 

during pregnancy and lactation su ffer severe growth fa ilu re

5
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during the neonatal l i f e  and early infancy. The picture 

which was fin a lly  developed in the young monkeys resembled 
' very much the c l in ic a l  features described in malasmie

•k.
infants and children (Gopalan, 1968). Gopalan ,and 

Srlkantiah(1973) grade the severity  o f protein ca lorie

* malnutrition according to the extent o f growth fa ilu re ,
# which is assessed by the d e f ic it  o f weight for age as

compared to normal children. A weight d e fic it  of 11 to  25
$

per cent is considered as grade I malnutrition, between
e

26 to  40 per cent grade II and above 40 per cent d e fic it  
grade I I I .

A wide nutrition survey carried out on a large number 

of preschool children in India discloses that in 90 per cent 
of them weights and heights are below the 10th percentile • 
value of American children o f corresponding ages. According 

. to weight d e fic it  17 per cent of children are suffering from-
• grade III malnutrition, 65 per cent grade I and II (Gopalan,

e

# 1973). Vijayaraghavan (1974) puts forth that nearly 70 per
cent o f  a ll cases o f  malnutrition are seen in children o f 
birth order four and above.

.1
’ Studies reported by the World Health Organization (WHO)

reveals that malnutrition is not merely a lack of protein but 

the result o f  an interaction between Infection and in su ffic ien t 
food (UNICEF News, 1972-1973). Tinagrewal (1973) con sid ers

7



I

that an inadequate nutrient intake* disease and maternal 
deprivation are sign ifican t contributing factors for 
malnutrition.

t
Malnutrition is associated with weaning, lack of 

su itable substitutes, fa ilu re  to use available foods, .
poverty, ignorance, trad ition a l beliave* and customs 

(Usha, s t  a l, 1965} Baker, 1969* M errills, 1970} Dev ad as 
1931} UNICEF N ews, 1972} Gautam, 1973; Yojana, 1973}

Gopalan, 1973; Hegsted, 1973} Mathur et j l ,  1974 and 
S ipole, 1974).

In addition to oroteln ca lo r ie  malnutrition nutrition 
surveys reveal a high Incidence o f vitamin A, thiamine, 
riboflav in  and calcium deficiencies ( UfredoOrnellas, 1973). 
Blindness caused by vitamin A deficiency is common in southern 
and eastern parts o f India (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 deficiency.

Nutritional anaemia is  also wide spread in Asia,
Twenty per cent o f women, 40 per cent o f  pregnant women and 

92 per cent o f  children under two years o f  age are suffering 

from nutritional anaemia* Anaemia leads to many other 

diseases which a ffect productivity and contribute to  the 
overall mortality associated with malnutrition (Bengoa,1974).

8
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A recent survey by the Narasinga Rao (1974) has shown 
that goitre  is  prevalent in areas o f  Marathwada regions 

in Maharashtra. Addition o f iodine to sa lt is a prophylactic 
procedure for controlling go itre . Salt enriched with iodine 
reduced the incidence of goitre  from 40 per cent to  about 
17 per cent.

Mathur et aJL (1974) estimate that the nutritional
U#>ar7Vac/esA,

disorders prevalent among children inAlndia are conjunctiva 
18.3 per cent, bleeding spongy gums 0.9 per cent, pigeon 
chest 0.9 per cent and Bltotsspot 4.9 per cent. They also 
su ffer from f o l i c  acid and vitamin deficiency.

According to  Lusaka (1970) National measures to  prevent 

malnutrition are 1. Improving the economical status o f  people 
to buy foods. 2. Making available better seeds, fe r t i l iz e r s

and knowledge of improved techniques. 3. Improving the level
\

o f  education so that people can understand the value o f 
what they are taught and 4 . Improving the medical f a c i l i t i e s .  

The loca l measures to  prevent malnutrition are 1. Nutrition 
and health education and 2. Immunization control o f worms 

and malaria.

B. B eneficial e ffe c ts  o f school lunch programme

Childhood is  an impressionable age and l i f e  time food 
habits are established during those years (Devadas et a l .

1973). Recent researches in the f ie ld  of nutrition indicate



:

* XO

that growing children w ill 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 learner (deport o f School Health 
Committee, 1961* Swaminathan, 1970* Richard, 1974).

In the e fforts  to overcome the nutritional deficiencies 
among children o^ ch oo l going age, school lunch programme 
plays an Important ro le . I t  aims towards making available 
nutritious meals to school children. An ideal school lunch 

provides atleast 1/3 or more of the daily ca lorie  and nutrient 
requirements.

Generally a ll over India the lunches brought by 
children from homes to the schools mainly are cereal 
preoarations. They are deficien t in proteins, vitamins and 
minerals (Devadas, et al,, 1964), Poorly fed children find 
i t  d i f f ic u lt  to study, work and play. Hence the burden of 
caring fo r  the ch ild ’ s nutritional status has been placed 
on school (diehard, 1972), School feeding programme helps 

the children to grow at a faster rate than other children 
of the same age (diehard, 1972). Longitudinal records 

maintained by Devadas (1972) over a period of fiv e  years 

show that the children participating in the school lunch 
programme have better nutritional status than the group not
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participating in the programme. They have also used the 
school lunch as a media to improve the nutritional knowledge 
of the children. /

The physical, mental and soc ia l outcomes of school 
feeding programme have been established through several 

studies by Devadas and co-workers, (1964,1969-1972).

Sundaravadivelu (1970) states that the children learn the 

importance o f food habits and appreciate their relationship 
to growth and wellbelilg through their participation in the 
school lunch programme. Devadas (1959) states that the

t
pupils participating in school lunch programme appreciate 
good nutrition in daily l i f e  and develop desirable eating 
habits through the selection  of inexpensive but nutritious 
foods. Moreover i t  makes the children more sociab le , hafcdle 
foods san itarily , share resp on sib ilit ies , and establish 
good human relationship (Devadas, 1959, i964). The human 

touch along with nutrition education has fostered allround 
so c ia l, cu ltural, emotional, sp iritu a l and educational 

development o f children (USDA, 1947). Bander (1974) adds 
that school lunch helps to meat friends, discuss business 
and develop Interpersonal Relationships with peers.

Johnston (1968) explains that in the eating learning 
situations in the school, provision o f an affectionate 

atmosphere makes children healthy and happy. The school lunch 
programme Improves the attendance and class performance of
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children because the free weal encourages the poor children 

to goto school. Deva^as gt_ al (1958) report that the dropouts 
among children who participate in the school lunch programme 
is  sign ifican tly  lower than children not participating in 
the school lunch. Apart from a ll these benefits school 
lunch programme also improves the nutritional knowledge 
of the parents through the e ffe c tiv e  carry home message o f 
the children.

While the objectives o f the school lunch programmes 
are sound, as Devadas (1972) points out th-at there are 
numerous problems In fu l f i l l in g  them. The crucial gaps in 

the school lunch programme are Its isolation  from nutrition 

education and absence of evaluation. A chain o f dedicated 
and nutritionally  orlent»d teachers are required from the 

v illage  to national levels to  implement and evaluate school 
lunch programmes with educational orientation .

C. Role o f lo ca lly  available foods in school lunch programme

There is  urgent need to develop low cost protein rich  
foods to supplement the nutritionally  inadequate d iets. 
Several attempts have been made by several workers to 

develop the production o f low cost protein enriched 
cereals, o i l  seeds and legumes (Desai et al̂ , 1970 and 
Thorn, JV, 1974). Several nutritional recipes based on 

inexpensive lo ca lly  available foods, involving minimal



processings,have bean developed by the NIN, CFTRl and 

other centres working under the auspices o f ICMR (.Ministry 
of Health* 1961 and Sopalan, 1973). Devadas* (1967) stresses 
that e ffo rts  need tdjbe on global and national scale to  make 
available at l i t t l e  or no cost, more food to  the masses 
through evolution c f new species.L ocally  available foods 

in supplementary feeding programmes introduce an element 
o f self-genaration. Locally available foods are familiar 

foods and acceptable, because they f i t  in w ith the loca l 
food habits and traditions as well as the economic status 
of the people (Swaranpasricha, 1972). Swamlnathan et al 

(1970) consider that the lo ca lly  available and Inexpensive 
foods in oroper combinations w ill help to solve the protein 
ca lorie  malnutrition.

Rajalakshmi e_t al (1974) have used lo ca lly  available 
foods as supplements to preschool children and observed an 

Increase in height and weight over a period o f  six months 
in the experimental group than the control group. Devadas 
et al (1974) have evaluated the e ffica cy  of a low cost 
Indigenous food supplement in school lunch. The selected 
low cost foods were maize, green gram and soya mixture.

Rama Rao et al̂  (1970) report that Neera (Palm ju ice ) 

is  a nutritious supplement to  diets which are deficien t in 

iron; ascorbic acid and the B complex vitamins. Venkataswamy
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(1957) has studied the e ffica cy  o f  Neera in curing aribo- 

flavinosis*

A study^conducted by Gopalan gt ad (1974) with 415 

children o f one to  fiv e  years age on the supnbmentatlon of 
lo ca lly  available foods to the diets o f  preschool children* 

The study revealed that with a daily supplement o f  300 Kcal 
and 3 g. of protein, the children gained 0.5 kg* more than 
the unsupplemented group over a period o f  14 months period.

Dev ad as al (1959) have also studied the e ffe c t

o f nee*a in school lunch. There was an increase in theA-
haemoglobin leve l in the group who received neera.

Sukhatme (1972) suggests the production o f semi 
conventional, inexpensive and loca lly  available protein 
rich  foods as a good measure for a lleviating protein ' 
malnutrition. A study was conducted by Devadas al Cl9S8) 
to assess the difference between the e ffe cts  o f  incorporating 

skimmilk alone and its  combination with multipurpose food in 

a school lunch over a period o f  six  months. The nutritional 
status o f school lunch group was higher than that of the 
non-school lunch group* Devadas et al, (1970) observe 

sign ificant improvements in the nutritional status of 
children receiving greens in the school lunch programme 

when compared with a comparable control group not receiving 

the school lunch.
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‘ Development of high yielding strains of food grains 

and increasing their production has become our major approach 

towards achieving s e lf  su fficiency  in food. It is not going 

to be possible to attain se lf-su ffic ie n cy  and improve the 
nutritional status o f our population through the production 

of animal foods alone since they are scarce and expensive.

In this situation , introduction of the high yielding varie­

ties  o f grains in the d ietaries , w ill help to face the 

situation .

Maize is an Imoort int food crop in India and widely 
cultivated asa Kharif Crop (Joginder Sinqh, 1974, Sharma et al 

1972). Several hybrid varieties are popular among farmers.

In Jamaica maize meal is the stable food of the weaning diet 
(Ann Ashworth et j l , 1973). About a dozen hybrids have been 

developed and released by the co-ordinated maize breeding 

scheme. The tota l protein content and the quality of the 

protein have also been satisfactory  and i t  is widely being 
studied in several types of feeding programme. Such cereals 

and other inexpensive foods should be osed widely in our 

feeding programme and the e ffe c t  should be studied.

D. Assessment o f n u tritional status

Good nutritional status implies good health whereas 

had nutritional status implies malnutrition and bad health 

(tfarke, 1972). .
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Accurate assessments o f nutritional needs and 

deficiencies have never been easy and always require the 

exercise o f considerable judgement (J e l l i f f e ,  1966 and 
Swaminathan, 1969). The methods for assessing the n u triti­
onal status o f population in groups are food balance 
sheet, crop calenders, examination o f food prices, food 

habits, food customs, food taboos and prejudices, morbidity 

and mortality rates, antheropometric, biochemical and other 
laboratory investigations, c l in ic a l assessment, v ita l 
s ta tis tics  and dietary surveys ( ‘̂ mergers, 1973).

The pattern of growth and the physical state o f the 

body though genetically  determined are influenced by diet 
and nutrition (FAQ/WHO Expert Committee, 1963). Beaton and 
McHenry (1966) opine that the nutritional status o f a 

peculation is influenced by socioeconomic data, food 
production, consumption, education, economics, socia l 
moves, agriculture, transportation and in fection s.

Anthropometric measurements

J e l l i f f e  (1970) and ^arn (1973) view anthropometric 
measurements as valuable, since they are ob jective needing 

simple and re la tive ly  cheap apnratus. According to Swaminathan 

(1969) and Eunice Romerode 0974) nutritional anthropometry 
provide the best too l for the assessment o f malnutrition.
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anthropometric measurements include height, weight, 
arm circumference, chest circumference and skinfold test 
(WHO, 19631 FAO, 1965; Waters on, 1967; Ramachandran et a l, 
1969; Rao al^ 1969; Trivedi et al̂  1971, Mc'laten, 1970; 
Davis, 1971; Fryer et a l, 1972; Foods and Nutrition Notes 

and Reviews, 1973 and Gowrinath, 1974). According to Jaime 
Ariza (1973) the comparison of the growth o f population 
groups provides an indirect evaluation o f theecoloqic 
environment in which they develop.

•
Swaminathan (1969) points out that the weight is  

the simplest method. The growth relation  a ffects weight 
more markedly than height. Gam et (1973) state that 
the standing height is the most used measure o f nutritional 
status during the growinq period. It is more sensitive.

C lin ica l assessment

C lin ica l examination is the most essential part o f 
a ll nutritional surveys. The numerous signs and symptoms 

of dietary deficien cies have been c la ss ifie d  by several 
sc ie n tis ts . (J e l l i f f e ,  1962).

C l in ic a l  . x a u c t i o n .

The Joint FW/WHO Expert fem- lttee  (1950) holds that 

C lin ica l Examination o f population's w ill give an indication 
of the nutritional status of the whole population. The WHO 

(1963) considers that the c l in ic a l  examination is an

17
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essential aspect of a ll nutritional surveys, Latham (1965) 

states that the c lin ica l examination is the simplest and 
most practica l method o f ascertaining the nutritional status,

Martin (1954) emphasises that c lin ica l assessment 

cannot he re lied  upon as the sole cr iterion  of nutritional 
status. Goldsmith (1959) and Wafckin (1962) caution that 

although the physical examinations are useful,laboratory 
orocedures may be needed to substantiate diaqnosis.
Mitchell (1964) warns that a nutritional lim itation may 
a ffect nutritional status without causinq c lin ica l symptoms.

Bio-chemical measurements

Biochemical method re f le c t  the dietary intake 
(Davidson and Passmore, 1973). Bio-chemical measurements 
are of l i t t l e  value since they can show only that the

i
subject is below average rather than below normal (Bender,

1974). According to Elwood (1973) values o f biochemical or 

hematological variates that are lower than average or lower 
than an arbitarily  chosen lower lim it of normal cannot be 

* considered valid evidence of pathological deficien cy .

Diet surveys
This attempts to assess the to ta l food supply o f a 

whole nation or large community. Rutishauser, (1973) 
reports that even a small amount o f weighed intake in for-
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nation is bound to be o f more value than any other method 
o f assessment*

According to m rt  (1973) i t  is  d i f f ic u lt  to  determine 
the error involved in this method. One day weighment gives 
55 per cent correct value and three day weighment gives 
80 per cent correct Information. m *t o f the surveys are 

dietary surveys usuallyjmade by fiv e  or seven day records 
of food consumption (Stordy, 1973). Black (1973) views 

that seven day wiqhment can be used as the Sunday food 

intake may d if fe r  considerably from the week day*s intake.

i
Rao (1954) puts forth 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 sp e c ific  l/l0 th  of the food sample should be drawn and 

analysed (Hawk, 1954* Manuel for Nutrition Survey*, 1968 and 
Black, 1973).

19



I l l  EXPERIMENTAL PF<OCEDURE

Th« Experimental Procedure pertaining to  the study 
on *The evaluation o f a low cost meal in a school lunch 
programme* consisted o f  the following steps. ,

A. Selection o f the school and the subjects,
B. Selection o f low cost substitutes,

C. Formulation and standardisation o f school 
lunch menu and

D. Conduct and evaluation of the school lunch.

A. Selection o f the school and the subjects

S ri Avinashillngam Junior Basic School was selected 
for the study fo r  the follow ing reasons)

A well organised school lunch programme under the 
Tamil Nadu Midday Meal Scheme is in operation in that 
School.

It is in* close proximity to the college and 
there is  qood co-operation from the school authorities, 
school teachers and the children. •

In it ia lly  height, weight and blood haemoglobin level 
o f a ll the school children were measured and c lin ic a l assess* 

ment was carried out fo r  a ll the children with the help of a 
trained physician. One hundred and twenty children who were 

regularly participating in the school lunch programme were 
divided into two comparable groups of 60 children each based 

on their age, in it ia l  height, weight, blood haemoqlobin leve l 
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 60 children( group C) who are not participating 

in the school lunch programme but had sim ilar mean 
in it ia l  age, helqht, weight and blood haemoglobin leve l 

ware selected as the control group. The mean in it ia l  
heights, weights and blood haemoglobin leve l of the three 
groups o f children selected are presented in Table I .

TABLE I

MEAN INITIAL \GE, HEIGHT, WEIGHT AND HAEMOGLOBIN LEVEL 
OF THE SELECTION CHILDREN -

21

Group Age Helqht Weight Haemoglobin
yrs.months. cm. kg. IavaI

g/100ml blood

A 7.7 115.0 19.4 10.0

B 7.9 114.7 18.3 9.8

C 7.4 115.6 18.9 9.9

B. Selection o f low cost substitutes

In the existing school lunch programme food 

contributions from CARE namely bulgar wheat, Corn Soya 
Milk (CSM) and salad o i l  are being used substantially .

Rice is(included as the main cereal on the alternate days 

when CARE supplement namely bulgar wheat is not included. 

Today the cost o f r ic e  has qone up to.R s. 4 .2 l/k g . and at 

the same time i t  is  not available ea sily . The present
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study was planned to  partia lly  substitute maize in place 

o f r ice  because maize is  a widely available cereal both 
in rural and urban areas. The cost o f one kg. maize is 
only Rs. 2 .00.

Deccan variety o f hybrid maize was selected for the 
substitution as this variety is  superior both in nutritive 
value and acceptability when compared to the white varieties 
of maize (Devadas et a i, 1970).

/
Since a complete switch over to maize may not be a 

welcome change for children who are more used to r ice , the 
present study was planned to combine maize with r ice  in a 

more acceptable proportion. To find out a suitable combina­
tion , r ice  and maize were mixed in 1:1, 1:2 and 1:3 
proportions and a commonly known cereal preparation "Pongal" 
was prepared and the acceptability tested through children. 

Since a ll the three combinations were found to  be acceptable 
r ice  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 o f Kootu with greens. The present
study aimed at including qreen qram whole in place o f  red

duct to
gram dhal^its inexoensiveness. The cost o f green gram 
whole (Rs. 3/kg) is lesser than the cost o f  redgram dhal 
(Rc . 4 .20 /kg). At the same time the ca lorie  and protein 
contribution by the two pulses do not d if fe r  appreciably. 

Moreover in the traditional preparationjof ♦Penqal1 green 

gram dhal goes well with the preparation*

*
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The present study was planned to  include palm
jaggery in place of cane jaggery because o f its  inexpen­
siveness. The price of 1 kg. cane jaggery is  Rs. 2.40 
whereas palm jaggery costs only Rs. 1.80 per kg.

C. Formulation and standardisation o f school lunch aenut

Formulation o f the menu

Children in the group A received the regular school 
lunch menu {Menu A) whereas children in group B received 

the modified menu (Menu B),where low cost lo ca lly  available 
foods namely maize, green gram whole and palm jaggery were 
Incorporated in place o f r ic e , red gram dhal and cane 
jaggery respectively . The children in group C did not 

participate in the programme. The weekly menu fo r  both 
the groups are presented in Table II.

23
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TABLE II 

SCHOOL LUNCH MENUS

Days Menu A Menu B

Monday,
Wednesday
and
Friday

Bulgar wheat uppuma 
Greens Kootu with red 
gram dhal*
C3M pay as am 
Tomato/ Papaya,

Bulgar wheat uppuma 
Greens Kootu with 
red gram dhal 
CSM payasam 
Tomato/papaya

Tuesday

1

Tamarined r ice , Greens 
Kootu with red gram dhal, 
C5M Pay as am. Tan art 0/  
papaya

Maize and r ice  
Pongal, Greens 
Poriyal, CSM paya­
sam, Tomato/papaya*

Thursday Dhalrice, Greens Kootu 
with red gram dhal, CSM 
Pay as am, Tomato/Papaya.

Maize and rice  
pongal, Greens 
poriyal, CSM Paya­
sam, Tomato/papaya*

Saturday Lime r ic e , Greens Kootu 
with red gram dhal,
CSM payasam, 
Tomato/papaya.

Maize and rice  
pongal, Greens 
poriyal,
CSM payasam, 
Tomato/papaya*

The menu for group B was planned in such a manner 

t h i t  was close  to the usual pattern follow ed. There was 

variety in the week’ s menu fo r  both the groups.

Quantities and cost o f foods included in the menusi

Table III presents the amount o f foods used in the 
lunch and the cost of meal per head per day*
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T ABLE III

QUANTITIES and cost* of foods USES IN MENUS - A AND B

Menu A Menu B
Food

Amount Cost Amount Cost
Ps. g. Ps.

Bulgarwheat 80 Free from CARE 80 Free from CARE
or 20 8.4Rice 80 33.6

Maize — — 60 12.0

Red gram 
dhal 10 4.2 — 1

Green gram 
dhal — 10 ■ 3.0

Greens 50 Free from garden 50 fcree from
garden

CSM 25 Free from CARE 25 Free from CARE

Jaggery 20 4.8 20 3.6

Tomato 20 0 .7 20 0.7

Tot al 43.3 21.7

♦The cost was calculated according to the price levels in 
Coimbatore Supermarket during January, 1975.

It is clear that the cost o f menu B was defin ite ly  

cheaper than that of Menu A. being P s ./l5 .5  head/day. This 
d ifference was due to the substitution o f low cost foods 

in place o f expensive foods in the menu.



N jtritive  value of the school lunch menus:

Table IV presents the energy and nutrient contribution 
o f  the planned menus In comparison with that of the l /3  
recommended allowances of the ICMR (1971). The details o f  
the calculation are presented in Appendix A.

TABLE IV
ENERGY AND NUTRIENT CONTRIBUTION OF THE SCHOOL LUNCH MENUS

Group Calo- Pro- Calcium Iron Caro- Thia- Ribo- As corries tein tene mine f  la - b ic
vin acid

9* mg. mg. ug. «
ff'i mg. mg.

Menu A 601 14.1 276.5 18.3 2607 1.2 0.6 54.5
Menu B 600 15.2 283.8 17.3 2912 1.3 0.6 54.8
1/3 Re-
commended 600 10.5 134^167 5—7 333 0200 0.23 10.27
Allow Mice 
ICMR(1971)

In both the menus the nutrient supply was adequate when 
compared to the recommended allowances for this age group.

Standardisation of the menue

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

by the individual consumer and the community at large
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(Dev ad as, 1967). Standardisation is  an e f f  ctive  moans o f 

control over quantity and quality. Hence fo r  every recipe, 
the raw ingredients used and the cooked preparation were 
weighed and standardised in terms of volumes at the beginning 

o f the experiment. These measurements were followed s t r ic t ly  
throughout the experimental period. The individual servings 
vr're also standardised in terms of spoons and cups to 

fa c il ita te  serving.

D. Conduct and evaluation o f 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 and 

B respectiv«ly . For those who needed more food 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 songs. The 

children were made to participate in the school garden and 
and the produce were used in the lunch preparation. The 
school lunch was evaluated through ,

Diet surveys,
Anthropometric measurements, ,
Biochemical evaluation and 
C lin ica l assessments.
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Diet surveyst

To find out the nutrient intake o f children through 
home d iet,food  intake survey was carried out on fiv e  
randomly selected children from a ll the three groups for  

three consecutive days. One tenth o f the food consumed by 

the subjects was collected  from their homes. The whole day's 
co lle ction  was homogenised and analysed for vitamin C on the 

same day (Hawk, et a l, 1964). The food was preserved in themtmam Jf

re frigera tor. At the end o f three days the co llection s were 
pooled and aliquotes were analysed fo r  protein, calcium, and 
iron using the methods o f  Hawk e£ al (1964). Fifty grams of 

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 heights o f a ll the children in the three groups 

were measured using a steadiometer to the nearest 0.5 cm* 

Weight was measured every month for a ll the children using 
a beam balance to the nearest 0.05 kg. Both heights and 

weights were measured throughout the experimental period . 
of six months.

\
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Frlo-chemlcal evaluation

Finger prick blood was drawn from the subjects to
t

determine the blood haemoglobin levels* Blood haemoglobin 

level of a ll the 180 children were estimated once in a 
month fo r  a period of six  months using the eyanmet- 

haemoglobin method as given by Varely (1968).

C lin ica l assessment

A c lin ica l examination of a ll the children was 
carried out both at the beginning and end o f  the study 
with the help o f a trained physician using the IC’*H c lin ica l 
schedule. This was done to ensure the normal health o f the 
children.
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IV . RESULTS and DISCUSSION *

The results of this investigation on "Evaluation of a 
low-cost meal in a school lunch programme" are presented 
and discussed under the following headings}

A. Nutrient intake o f the children
B. Nutritional status of the children

t

1. Anthropometric, measurements
2. Biochemical changes

and 3. C lin ica l picture /

and C* Cost analysis 

A. NUtrient Intake o f the children

Fiv« children were randomly selected from each o f the 

three groups and the food intake survey was carried out* ^he 
nutrient intake of the children as analysed in the laboratory 
is presentalln Table V.
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The nutrient intake through the hone diets was almost 
identica l in a ll the three groups o f children. This may be 
due to the sim ilar socio-economic background of the 
children* It may be noted that the mean in it ia l  age
was also similar amonq the three groups.

1I
Calories

The mean ca loric  content o f the home diets of children
♦

in groups A and 9 were 1086 and 1069 respectively . The school 
lunch contributed 593 Calories fo r  group A and 578 Calories 

fo r  group 8. On an average school lunch contributed 35 per 
cent o f the tota l ca lorie  intake o f the children. Due to  

this s ign ifican t contribution by the school lunch programme 
children in groups A and 8 could meet upto 92.4 per cent o f 
their daily ca lorie  requirement. The nutrient supply through 

the school lunch was s ligh tly  varying for  both the experimental 
groups. This was mainly due to  the s lig h t d ifference in the 
menus and the second serving o f  cereal preparation given 
to those who were in need. Children in group C received 

the lowest quantity o f Calories namely 1343/day which 

fu l f i l s  only 74.6 per cent o f their daily requirement.

Protein' t
Children in a ll the three groups received adequate 

quantity o f protein wh»n compared with the IC?*R recommended 
allowance. Children in groups A and B received 22 g. o f
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protein through the hoop lunch alone. When the supply 

through the school lunch was added the daily consumption 
•went up to, 33.6 and 34.5g. respectively fo r  groups A and 

B. Children in the control group received 25.8 g. protein 
through the home d ie t . Though this was adequate for this 

age group, i t  was lesser than the experimental groups.The 
results showing the d e fic it  of calories and surplus o f 

protein in the diets consumed by the children o f this age 
group are in agreement with the reports of the Tamil Nadu 
Nutrition Project (1973).

Calcium

Children in group A and B received 238 and 212 mg. of 
calcium respectively throuqh the home diets and 210 and 
224 mg. respectively through the school lunch. The food 
contribution of calcium through the school lunch is mainly 

due to 50 g . o f greens supplied per head/day. On an average, 
school lunch alone supplied 49 per cent of the to ta l calcium 
intake o f the children. Children in Group C received orty 
218 mg. of calcium including the home lunch. The poor 

intake o f calcium by the control group may be due to  the 

inadequate consumption o f green leafy vegetables by those 

children. It may be recalled that the children receiving 

the school lunch were given nutrition education as a regular 
feature which might have influenced the food practices of 
the parents. Except children in control group the others 

received adequate quantity o f calcium through their d ie ts .



Iron

Children in group A and B received 14.2 and 12.1 mg. 

of Iron respectively through the school lunch alone. It was 
a considerable quantity when compared with 15 to 20 mg. of

t
daily requirement recommended by the ICKH (1971). This again 
was mainly due to 50 g. o f qreens supplied by the school 
lunch. The home diet supplied 6.2 and 8.2 mg. o f iron 
respectively fo r  children In groups A and B» Children 
In the control group were found to receive 10.1 mg. of 

Iron which was lower than their daily  requirement.

Ascorbic acid

The mean ascorbic acid content o f 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 o f their daily 

requirement. Because of the supply o f a fru it  and greens, 
the children in groups A and B received 13.3 and 15.1 mg. 

of ascorbic acid respectively through the school lunch. 
Inspite o f . that, children received inadequate quantity of 
ascorbic acid. Children in the control group received the 

lowest quantity o f ascorbic acid being 17.0 mg.

Althouqh the calculated value o f  the ascorbic acid 

is  55 mg. fo r  the school lunch, on analysis the menu
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contained only about 15 mg. of ascorbic acid. This may be 
due to the cooking losses o f ascorbic acid.

B. Nutritional status of children

i» 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 d ifferent groups over a period o f six  months is  

presented in Table VI and Fig. 1 with the individual 
values in Appendix B*

$
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The children in a ll the three groups recorded 
Increases in heights during the experimental period.
However a greater increase namely 3.8 cm. was evinced by 
the children in group A. Children in group B registered 
3.4 cm. increase whereas the children in the control group 

recorded the lowest increase namely 2 .3  c.m. The difference 
between the increases in heights o f the two experimental 
groups were not s ta t is t ica lly  s ig n ifica n t. It  may be 
recalled  that the nutrient intake of the children in these 
two groups were almost iden tica l. The results reveal that

f

the changes effected through the inclusion of low cost 

foods in the school lunch menu were identical with that 
o f the normal school lunch. Thereby they prove the e f f i ­

cacy o f the low cost menu in promoting the nutritional 

status o f the children.

The contributions of the school lunch were undoubt­

edly greater than the control group.The mean height 
increment o f group A was sign ifican tly  greater than that 

o f the control group at one per cent level and that of group B 

over C was sig n ifica n tly  greater at five  per cent leve l.
This finding supports that, view of several studies conducted 
by Devadas and Co-workers (1964, 1967, 1969-1972).

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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All\the children in the three groups evinced 
increments in weight over a period o f 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 s ta t is t ica lly  
s ign ifican t whereas the difference between the experimental 
group A and the control groupwas sign ifican t at one per cent 
le v e l. The difference between the group B and the control 
group was sign ifican t at five  per cent lev e l.

Haemoglobin levels

The changes observed in the blood haemoglobin levels 

of children in the study are presented in Table VIII and 
Fig. 3. with the individual values tabulated in Appendix D.
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In general there was an improvement in the blood 

picture o f a ll the children with the mean increments of
0 .8 , 0.8 and 0.4 g/100 ml respectively fo r  groups A, B 

and C. Between the two experimental groups there was no 

d ifference at a ll in the increases in blood haemoglobin
i

lev e ls . A lowest increase was registered by the control 

group which was sig n ifica n tly  lower than the two experimental 
groups at one per cent le v e l. ,

e iln lca lM ctu re
*

A c lin ic a l  examination was carried out for a ll the 

children at the beginning and at the end o f the study to 

ensure that a ll the subjects were normal during the study 
period. The results of the study ware presented in the 

Table IX.
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A few cases o f deficiency were observed in it ia lly  

among a ll the children. The children in both the experimental 
groups showed improvements towards the end o f the study. The 

c lin ica l sympticms namely angular stom atitis, 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 fo r  any o f the symotoms.

C. Cost analysis

Inclusion o f maize, grrten gram and palm jaggery in 
school lunch programme was found to  be as e ffe c tiv e  as the

t
normal school lunch with r ice , redgram dhal and cane jaggery 
in promoting the health o f the children. At the same time 

when the price levels of both the menus were considered* 

menu A costs 43.3 ps/ch ild /day whereas menu B with the low 
cost foods costs only 2*7.7 ps/ch ild /day. Thus the menu B

y

could save Rs. 9.35 fo r  60 children per day.

I f  the newly formulated menu alone is used for a ll 

the children i t  w ill de fin ite ly  be economical and nutri­

tion a lly  beneficia l in the long run.



V SUMMARY AND CONCLUSION

This investigation pertains to  the "Evaluation o f a 

low-cost meal in a school lunch programme*. Mai re, green 

gram and palm jaggery were used in place of r ic e , red gram 
dhal and cane jaggery in a school lunch programme and the 
growth promoting value o f the low cost menu was tested 

on the children fo r  a period of six  months.

Two groups o f six ty  children (Group A and B) o f six 
to ten years age, participating in the school lunch programme 

and with a sim ilar mean in it ia l  height, weight, blood hae­
moglobin level and age were selected from S ri Avinashilingam 

Junior Basic School as the experimental groups. A comparable 
group o f sixty  children (Group C) who were not participating 
in the school lunch programme formed the con trol.

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 
measurements, blood haemoglobin level and c lin ica l picture 

were used as the cr ite r ia  fo r  evaluation.



The results revealed the follow ing;

1. The home diets were almost sim ilar In a ll  the three 
groups and deficien t in a ll the nutrients except 
proteins. Children participating in the lunch 
programme received a greater supply of a ll the 
nutrients mainly because of an adequate lunch 
provided to them by the school. Xn9pite of the 
good school lunch, children in group A received 
only 1679 calories and children in group B 
received only 1647 ca lories per day.

2 . ^ ild re n  in a ll the three groups ragsitered 
increments in heights and weights over a period 
o f six months. Though thefchilaren in group A 
stood f ir s t  in both heights and weights, the 
differences between the two experimental groups 
were not s ta t is t ic a lly  s ign ifica n t. But the mean 
height and weight increments of control group
wer® sign ifican tly  lower than both the experimental 
groups.

3. Similar mean increases in the blood haemoglobin level 
were observed in both the experimental groups. The 
lowest increase registered by the control group
was sign ifican t when compared with the two experi­
mental groups •

4. *here was a noticeable improvement in the c lin ica l 
picture of the children in the experimental groups 
towards the end of the study.

5. The cost of the menu A was 43.3 ps/child/day 
whereas the cost o f menu B was only 2*6.7 ps/ch ild /day. 
Hence the newly formulated menu had resulted in a 
considerably great economical benefit.

Further e ffo rts  are needed to evolve and popularise 

such low cost menus to su it both the urban and the rural 

areas according to their loca l oroblems. Such low cost 

menus can pave way to se lf-re lia n ce , acceptance o f high 
yielding varieties of cereals and u tilisa tion  of lo ca lly  

available foods. I f  such menus are widely popularised, 

i t  w ill be greatly helpful to the school authorities to 

conduct the school lunch programme non-stoppingly.
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appendix  b

MONTHLY HEIGHTS OF INDIVIDUAL CHILDREN 
IN ALL THE GROUPS



MONTHLY HEIGHTS OF INDIVIDUAL CHIlHREN IN
GROUP A
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MONTHLY HEIGHT RECORDS OF INDIVIDUAL CHILDREN IN GROUP A

No. September October November December January February

1 113.1 116.0 116.4 117.2 117.6 119.0
2 116.6 117.0 117.7 118.0 118.2 118.8
3 137.2 137.6 138.0 138.6 139.4 140.2
4 110.5 111.4 112.0 112.4 112.8 113.6
5 119.9 120.4 170.7 171.2 122.2 123.4

6 110.0 117.0 112.8 112.8 113.0 113.0
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
9 124.5 125.2 125.8 126.4 127.2 128.2

10 124.2 125.6 126.2 127.0 127.8 128/9
11 126.6 126.3 127.5 178.0 128.3 129.3
12 131.7 131.9 132.2 132.6 134.0 135.0
13 118.8 112.7 113.7 114.0 114.6 115.4
14 95.2 96.0 96.4 97.2 98.4 99.2

15 105.8 106.7 107.7 108.0 108.5 108.8
16 120.0 120.4 121.0 122.6 123.0 123.9
17 133.4 134.0 134.4 135.0 133.6 136.6
18 126.4 126.8 127.0 127.4 127.3 130.0
19 1£> .1 106.0 106.4 107.0 108.0 190.0
20 104.9 105.2 105.8 106.6 107.8 108.8
21 110.4 110.8 111.4 111.8 112.8 113.8
22 104.4 105.3 106.8 107.2 107.4 108.0

con td .. .



69

No. September October November December January February

23 127.2 127.6 128.2 129.0 129.9 130.4

24 101.4 102.4 103.2 103.8 104.8 105.4

26 130.3 131.1 131.6 132.8 133.8 133.9

26 , 96.1 96.5 97.0 98.0 98.8 99.7
27 110.0 111.0 112.0 112.8 113.4 11$.6
28 122.8 124.0 125.2 125.8 126.6 126.^

29 115.3 115.8 116.7 117.2 117.8 118.3

30 125.5 126.0 126.4 127.2 127.8 128.7 «

31 120.5 121.2 122.3 122.3 123.9 , 123.j|
32 133.8 134.1 134.6 135.2 136.2 137.6
33 117.4 118.9 120.0 120.9 121.6 121.6 ,
34 109.7 109.9 110.C 110.6 111.1 11.? .3
35 114.4 115.0 115.8 115.4 117.2 117.8

36 117.2 113.0 118.4 , 118.8 119.6 120.5 ,
37 114.4 115.0 115.4 116.4 116.^ 117.2
38 123.5 123.8 124.4 124.8 126.4 127.2

39 103.8 105.0 106.0 106 f 8 107.6 1 0 7 . ,
40 105.6 106.0 106.2 107.0 108.2 169.2

41 113.5 115.2 116.2 116.8 117.1 117.4
42 98.4 99.2 101.4 101.8 102.0 103.1

43 , 113.5 115.2 117.3 117.5 116.7 117.9
44 124.0 124.6 125.0 125.6 126.2 127.1

45 111.6 112.4 112.8 113 ;2 114.0 114.6

contd••
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46

47
48

49
60

51
52

53
54

55

56
57
58

59
60
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September October November

96.6 «97.0 97.3

103.8 105.0 106.2

128.0 128.6 129.0

119.9 120.3 121.0

101.2 101.6 102.7

131.9 132.5 133.1

12».1 125.6 126.4

103.8 104.9 106.9

106.8 107.2 108.8

128.4 129.0 129.5

106.8 107.1 107,7

100.0 100.2 100.4

117.0 118.2 119.2

108.6 110.4 110.8

132.6 133.3 134.3

Decombor January February

98.0 98.6 2
107.0 107.6 108.4
130.2 131.1 132.0
121.9 122.8 124.0

103.2 104.0 105.6
133 .6 134.6 136.6

127.2 128.5 129.5
107.9 108.7 106.6
109.8 110.9 111.3
130.6 131.8 131.1

108.5 109.6 110.0

101.4 CMi 1Q3.8

120.0 120.9 121.0

111.8 112.6 112.4

135.2 136.4 135.4

115.0 115.8 116.5 117.2 117.8 118.8
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MONTHLY HEIGHTS OF INDIVIDUAL CHILDREN IN GROUP D
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MONTHLY 3 M u! o •n CHILDREN IN GROUP B

No. September October November December January February

1 112.4 112.7 113.9 114.3 114.8 116.1
2 116.5 117.2 118.1 118.8 119.4 1 2 0 . 6

3 136.6 137.4 138.4 139.0 139.4 140.3
%4 105.5 106.2 107.0 107.5 108.2 1 0 0 , 2

5 117.8 118.2 119.9 1 2 0 . 0 1 2 0 . 6 121.4
6 110.4 1 1 1 . 2 112.5 113.4 114.0 114.6
7 103.0 104.2 105.7 106.0 106.1 106.2

8 126.4 127.1 128.2 128.5 129.2 131.1
9 121.3 1 2 1 . 8 1 2 2 . 0 1 2 2 . % 123.3 124.3

1 0 124.4 125.0 125.3 126.4 127.0 128.3-

1 1 124.3 125.3 125.9 126.0 126.4 127.9
1 2 131.3 132.0 132.6 133.6 134.2 134.8
13 1 1 2 . 1 113.0 113.4 114.0 114.6 115.8
14 9 ^ 5 96.3 96.4 97.0 97.6 98.3
15 104.8 105.7 •106.4 1 0 6 .$ 106.9 107.2
16 1 2 0 . 0 1 2 0 . 8 121.4 1 2 2 . 0 1 2 2 . 6 123.1
17 1338.7 134.0 134.4 135.2 136.2 137.4
18 125.3 126.4 127.2 127.8 128.0 128.6
19 105.1 105.7 106.2 106.8 107.8 108.9
2 0 105.9 107.3 107.6 108.4 109.2 110.4

e~ on td ...........

r.
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No. September October November December January February

21 109.9 110.0 110.4 112.3 113.0 114.0
22 105.5 107.0 108.2 109.0 109.6 110.8

23 121.8 122.4 123.6 124.2 124.8 125.1

24 104.2 105.2 106.0 107.0 107.7 107.7 '

25 131.7 132.2 132.5 133.0 133.8 134.8

25 95.7 ■ 97.7 98.2 98.3 98.3 99.4

27 110.0 110.5 111.7 112.0 112.8 113.5

28 122.1 122.5 123.4 124.6 125.2 125.5

29 120.0 120.5 121.0 121.6 123.0 124.1

30 124.3 125.2 126.2 126.4 127.5 128.8

31 128.7 128.9 130,0 130.6 131.2 132.0

32 123.8 124.3 125.1 125.8 126.4 127.1

33 111.8 112.2 113.2 113.8 114.2 115.4

34 114.7 115.2 116.2 117.4 117.8 118.0

35 118.0 118.7 119.7 120.0 120.6 121.2

?6 105.4 107.6 108.0 109.0 109.2 109.5

37 115.2 113.4 115.4 116.0 116.2 116.6

38 99.4 100.2 101.2 102.5 103.0 103.7

39 121.9 172.7 123.1 123.4 123.6 124.9

40 131.0 131.5 132.7 132.9 133.3 134.5

c o n t d .•
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Mo. September October November December January February

41 110.5 110.6 110.9 112.4 113.0 113.8

42 96.8 97.7 97.8 98.6 98.9 99.8

43 104.5 105.2 105.6 106.2 107.2 108.4

44 122.7 123.6 124.5 125.6 126.0 J26.9

45 122.0 123.0 124.2 125.0 125.6 126.0

45 108.0 108.6 109.8 110.0 110.2 110.8

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 99.8 100.0 100.2 100.5

50 109.3 109.9 110.6 111.3 112.0 112.//

51 123.8 124.6 125.2 125.3 125.6 125.8

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 94*3 95.5 95.8 96.0 96.9

55 108.0 109.4 110.5 110.5 110.6 111.1

56 116.0 117.6 118.8 119.0 119.2 119.2

57 112.3 112.5 113.0 ‘ 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 98.0 100.0 100.9 101.2 101.6 102.2

Mean 114.7 115.4 116.2 116.8 117.3 118.1



MONTHLY HEIGHTS OF INDIVIDUAL CHILDREN IN 
- GROUP C
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MONTHLY HEIGHT RECORDS OF CHILDREN IN
GROUP C

No. September October November December January February

1 105.3 106.0 106.4 106.8 107.0 107.7
»

2 100.7 100.9 101.5 102.6 103.0 103.6

3 108.5 109.4 110.2 110.5 110.7 111.2

4 107.4 107.8 109.1 109.2 109.4 109.6

5 101.9 102.6 103.5 103.6 104.0 104.5

6 113.0 113.8 114.3 114.8 115.0 115.2

7 107.0 107.6 108.5 109.0 109.4 109.8

8 116.0 117.2 117.8 118.0 118.2 118.2

9 113.2 114.0 114.0 114.2 114.4 114.4

10 99.8 100.5 100.5 100.8 101.0 101.4

11 108.8 109.8 110.0 110.1 110.2 110*2

12 95.8 96.0 1 96.8 97.0 97.4 97.8

13 108.5 108.7 109.6 110.0 110.2 110.2

14 108.5 108.9 108.8 108.9 109.2 109.5

15 105.1 106.2 106.6 107.0 107.3 107.3

16 106.5 106.9 107.2 107.4 108.0 108.4

17 120.6 121.8 122.2 123.0 123.2 123.2

18 109.2 110.2 111.8 112.0 112.2 112.4

19 120.3 120.9 121.0 121.4 121.8 122.6

2d 122.9 123.4 123.7 124.0 124.5 124.9

con td  •.
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No. September October November December January February

21 108.0 108.8 108.8 109.2 109.8 110.2

22 107.5 108.4 108.8 109.0 109.6 110.4

23 102.0 102.5 10g.8 104.6 105.2 105.2

24 109.9 110.2 111.2 112.6 113.0 113.6

25 105.0 107.2 108 ;0 lOS.fc 109.2 110.1

25 120.8 121.4 121.8 122.4 123.6 124.9

27 120.8 121.3 122.4 122.5 122.8 123.0

28 120.7 121.4 121.6 122.0 123.0 123.6

29 120.3 120.9 121.2 121.8 122.2 122.9

30 122.0 123.0 123.6 124.0 124.8 124.8

31 119.4 121.3 121.2 121.4 121.5 121.5

32 105.8 107.2 108.0 109.0 109.6 110.2

33, 115.4 117.0 107.2 108.4 109.8 110.0

34 123.3 124.2 124.8 125.0 125.2 125.5

35 124.5 125.0 125,2 126.0 126.4 127.0

35 125.0 125.0 125.5 127.4 128.2 129.0

37 122.0 122.5 123.0 123.4 124.0 124.5

38 110.3 110.5 111.0 111.4 112.0 112.5

39 110.4 110.5 110.8 111.2 112.1 112.1

40 123.3 123.9 124.2 125.2 126.0 126.2

41 125.0 126.4 126.8 127.2 127.8 128.4

42 125.4 125.8 127.2 127.8 128.0 1281*4

43 120.0 120.4 100.8 121.2 122.0 122.2

44 100.8 101.2 101.6 102.2 103.0 103.5

45 125.1 125.8 126.0 126.0 125.2 126.3
contd ..
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No. September October November December January February

46 124.7 125.2 125.4 126.0 127.0 127.5

47 120.3 121.2 121.8 123.0 124.0 123.8

48 124.0 125.0 126.0 127.0 127.4 128,0

49 122.0 123.0 124.4 125.2 123.3 125.5

50 177.9 123.2 128.4 128.8 129 129.8

31 115.9 116.2 116.8 117.0 117.4 118.0

32 123.3 124. S 125.0 126.2 12632 126.9

33 106.8 107.0 107.2 107.8 108.6 109.9

54 127.4 128.0 128.2 128.4 128.6 128.8

55 120.6 121.4 121.4 121.6 122.0 123.4

56 119.0 120.0 121.4 122.2 122.2 123.0

57 120.4 121.6 122.6 123.2 124.4 125.0

58 125.5 126.2 127.4 128.5 128.8 129.1

59 123.5 125.2 123.6 127.0 127.8 128.0

60 126.4 127.0 127.6 128.2 128.5 129.0

Moan 115.6 116.0 116.4 117.0 117.5 117*9
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MONTHLY WEIGHT RECORDS OF CHILDREN IN 
GROUP B

No. September October Nove^er Decern' er January February

1 17.80 18.10 19.00 19.90 20.55 20.95
2 18.00 19.00 19.60 19.60 19.60 19.65
3 26.65 27.15 27.45 28.0 28.45 29.30
4 14.15 15.00 16.0 16.50 17.60 18.40
9 19.25 20.0 21.20 22.60 23.00 23.15
6 16.90 16.90 17.60 17.90 18.00 18.05
7 14.50 14.75 15.00 15.50 16.50 15.90
8 23.90 24.65 24.95 25.10 25.20 25.55
9 22.89 22.90 27,75 23.00 23.80 23.95

10 21.75 22.25 22.40 22.90 22.90 22.90
11 20.95 . 21.65 21.35 21.55 22.30 22.40 •
12 22.95 23.30 23.40 23.40 23.55 24.35
13 15.75 16.45 17.20 17.00 17.00 16.95
14 12.45 12.65 12.80 13.60 14.00 14.60
19 15.40 15.80 16.10 16.40 16.70 16.95
16 20.00 20.15 20.90 20.90 20.95 21.35
17 23.00 24.00 24.75 24.80 24.95 25.00
18 23.60 23.90 24.00 24.50 24.50 24.80
19 15.45 16,90 17.25 17.30 17.40 17.45
20 16.10 16.20 16.45 16.90 17.85 17.90

c o n t d . . .•

I
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No. September October November December January February

21 15.70 16.00 16.00 15.60 17.15 17.30

22 16.75 17.00 16.80 18.00 18.75 17.80

23 18.90 18.15 19.00 19.95 20.90 20.65

24 14.65 14.75 14.90 15.90 16.60 16.60

23 23.25 24.00 24.20 24.50 25.90 25.90

25 12 .40 12.45 12.80 13.50 13.90 13.90

27 15.65 16.36 17.40 18.00 18.50 18.25

28 22.50 22.33 22.80 23.40 23.60 23.90

29 19.75 19.20 19. *70 20.40 21.00 20.90

30 20.35 21.00 21.75 22.60 22.85 22.35

31 19.50 19.75 20.00 21.00 21.85 21.75

32 25.0 24.90 24.75 25.20 25.90 26.75

33 21.60 22.45 22.40 23.40 24.15 23.65

34 16.60 16.93 17.05 17-30 17 GO 17.90

35 15.65 17.00 17.60 18.60 18.95 18.90

36 18.05 19.40 19.60 19.50 20.00 19.65

37 17.50 17.50 17.70 17.80 18.70 19.3S

38 19.50 20.00 20.40 20.50 20.83 21.45

39 16.25 18.10 16.25 17.50 18.65 18.70

40 15.35 16.00 16.20 16.50 17.80 17.85

41 19.0 19.45 19.20 19.50 20.00 20.80

c o n t d .•••
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No. September October November December Janua ry February

4? 13.90 14.15 14.10 14.00 14.95 14.95

43 18.50 19.50 19.70
i

20.10 20.70 *0.70

44 23.50 23.90 24.70 24.80 25.00 25.30

45 17.35 17.25 17.85 17.85 18.40 18.45

46 13.40 13.65 13.50 13.80 14.20 14.60

#7 13.50 14.80 15.20 15.90 15.85 14.95

•5 21.50 20.80 21.00 21.00 23.05 22.60

19 21.0 20.35 20.70 21.00 21.60 21.9C

50 15.50 16.70 16.80 17.5C 18.40 18.40

51 24.0 24.90 25.35 25.50 26.20 25.75

52 20.0 20.30 20.75 21.40 23.30 21.65

53 12.95 13.20 13.50 14.00 14.6C 14.40

54 17.20 18.05 18.90 18.95 19.65 19.00

55 22.55 21.95 21.95 22.60 23.30 23.60

56 14.OC 13.80 14.20 15.60 15.95 15.15

57 13.00 14.10 14.70 14.70 15.80 14.70

58 18.10 19.05 18.90 19.40 , 19.80 19.90

59 17.95 18.25 18.80 19.60 20.45 20.00

60 24.60 25.70 26.70 27 .OC 27.00 26.60

Mean 18.47 18.85 19.17 19.58 20.00 20.43



MONTHLY WEIGHTS OF INDIVIDUAL CHILDREN IN
GROUP A
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MONTHLY WEIGHT RECORDS OF CHILDREN IN GROUP A

No. September October November December January February

1 17.80 18.40 18.50 18.65 18.70 19.75
2 18.00 18.90 18.90 19.00 19.20 19.55
3 29.00 29.10 29.15 30.00 30.50 30.85
4 18.50 18.40 18.60 18.10 18.90 19.90
5 18.75 18.50 18.00 18.00 18.90 19.95
6 15.75 17.35 17.5C’ 18.00 18.60 18.30
7 14.50 14.60 14.85 15.90 15.60 15.60
8 15.00 15.90 15.90 22.90 23.70 16.35
9 23.45 23.45 23.85 24.00 24.60 24.60

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 23.60 23.30 23.45 23.80
13 17.25 17.40 17.60 17.50 17.60 18.40
14 12.50 12.50 12.70 12.80 12.50 13.90
IS 15.25 15.50 15.50 20.15 20.35 16.75
IS 20.00 20.85 20.10 24.65 24.50 21.65
17 23.30 23.35 24.20 24.65 24.55 24.80
18 23.30 22.00 22.45 23.00 23.60 24.50
19 15.50 16.00 16.50 16.50 17.00 16.80
20 15.10 16.40 15.75 17.50 18.20 18.70

co n td



78

No. September October November December January February

21 15.30 15.70 16.20 16,20 16.43 16.65

22 16.25 16.25 16.60 17.45 17.50 18.00

23 19.00 19.15 19.15 19.45 *19.50 20.40

24 14.65 14.95 15.20 15.00 15.60 15.80

25 23.70 23.45 23.75 24.00 24.40 24.65

26 12.00 12.10 12. OC 12.40 12.80 13.15

27 15.60 15.90 15.85 IS.90 16. 6G 17.20

28 22.40 22.50 22.90 23.00 23.20 23.70

29 20.35 20.95 20.95 20.60 21.50 21.95

30 19.50 19.10 19.65 19.80 20.20 20.80

31 25.10 25.15 25.35 25.80 26.50 26.70

32 21.50 22.00 22.35 22.80 23.20 23.85 •

33 15.95 16.10 16.65 17.00 17.10 17.30

34 17.75 17.85 18.95 18.90 18.20 18.95

35 19.10 19; 50 19.75 19.60 20.30 20.90

36 16.10 16.15 16.50 16.80 17.50 19.60

37 18.95 20.00 20.50 20.10 20.85 20.95

38 13.70 13.20 13.50 14.00 14.70 14.80

39 18.40 19.00 19.25 19.50 19.80 19.95

40 23.55 23.90 24.50 24.60 24.85 25.00

c o n t d . .



No. September October November December January February

41 17.25 17.75 18.00 17.00 17.95 18.45

42 13.20 13.65 14.10 14.30 14.60 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 21.35 21.80 22.60

46 15.00 16.25 15.75 16.90 16.80 17.50

47 24.35 23.90 23.90 23.95 24.60 25.95

48 19.90 20.05 20.60 21.80 22.0 21.60

49 12.45 12.70 12.90 13.80 13.95 14.20

50 17.30 18.10 18.00 18.00 18.55 19.60

51 22.40 22.60 22.90 23.00 23.60 23.65

52 18.50 18.55 19.0 19.40 19.6 20.50

53 23.00 23.05 23.50 24.00 24.85 24.25

54 11.30 11.30 11.60 12.40 13.10 13.75

55 16.30 18.25 17.00 17.15 17.25 18.40

56 20.00 20.60 20.60 20.80 21.20 21.95

57 15.00 15.10 15.00 15.10 15.20 15.75

58 15.65 16.05 16.90 16.80 15.70 16.95

59 15.25 15.70 15.80 16.60 17.10 17.55

60 15.60 15.80 16.25 16.45 16.30 15.95

Me an 18 • 35 18.57 18.97 19.28 19.65 20.05
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MONTHLY WEIGHT RECORDS OF CHILDREN IN
GROUP C

No. September October November December January February

1 1ft. 30 15.35 15.30 15.50 15.70 15.85

2 12.40 12.25 12.25 12.50 12.70 12.55

3 12.45 12.75 12.20 12.60 12.50 12.65
4 15.00 15.10 15.15 15.00 15.20 15.20

5 16.05 16.00 16.40 16.00 16.75 16.80

6 17.00 17.50 17.50 18.00 18.75 18.75

7 15.20 15.60 15.65 15.70 15.70 15.60

8 15.40 15.80 15.00 16.20 16.45 16.10

9 18.15 18.00 18.05 18.20 18.65 18.80

10 14.45 14.60 14.25 14.20 14.30 14.60 .

11 15.85 15.90 16.50 16.50 16.75 16.55

12 12.65 12.70 13.20 13.40 13.50 13.60

13 15.40 15.65 15.80 16.0 16.20 16.30

14 13.35 13.60 13.85 13.70 13.75 13.80

15 13.95 14.15 14.05 14.20 14.35 14.65

16 I f .  65 17.85 18.00 18.80 18.10 18.95

17 19.50 20.00 20.00 20.40 20.80 21.00
18 18.70 19.35 19.20 19.40 19.80 20.30

19 20.40 20.55 20.25 20.90 21.10 21.30

20 20.00 20.65 20.95 21.15 21.55 21.50

con td .•
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No. September October November December January February

21 20.50 21.05 21.50 22.00 22.75 24.00
22 15.00 15.25 15.20 15.35 15.35 15.50
23 14.70 14.80 15.00 14.80 14.75 15.25
24 17.50 17.75 18.10 18.10 18.15 18.50
25 18.25 18.40 18.50 18.40 18.50 18.60
25 20.80 21.50 21.45 21.10 21.50 21.30
27 20.25 20.80 21.00 21.50 21.50 22.05
28 20.30 20.40 20.50 20.80 21.05 20.70
29 25.00 25.50 25.80 25.00 25.50 26.85
30 20.25 20.75 21.40 21.40 21.50 21,70
31 19.55 20.50 20.80 21.00 21.25 21.00
32 18.00 18.35 18.40 18.50 18.75 19.00
33 17.20 17.85 17.95 18.00 18.10 18.10 '
34 20.05 20.95 20.70 20.90 21.10 21.30
35 20.00 20.50 21.40 21.00 21.50 21.60
35 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 18.50 18.70 18.75
40 21.35 21.90 22.00 21.90 21.50 21.65

c o n t d . .•
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No. September October November December January February

41 20.50 21.50 21.60 21.80 21.80 21.90

42 20.80 21.20 21.35 21.65 21.80 22.10

43 20.20 20.60 20.80 21.50 21.80 22.10

44 19.55 20.20
•M

19.75 19.75 19.80 20.00

45 20.05 20.35 20.50 20.70 20.80 21.00

46 20.15 20.60 20.40 '1 20.80 21.15 21.25

47 23.0 23.35 23.20 23.40 23.60 25.00

48 19.95 20.05 20.20 20.30 20.40 20.30

69 22.25 23.0 23.20 23.50 23.80 23.85

60 22.60 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

54 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 23.25

57 20.25 20.85 2 1.35 21.45 21.50 21.75

58 21.75 22.35 22.30 22.40 22.50 22.50

59 27.15 27.75 27.75 28.00 28.60 29.05

60 27.25 27.90 27.25 28.06 28.00 28.20

Mean 18.9 19.10 19.37 19.55 19.76 19.9 ^
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MONTHLY HAEMOGLOBIN RECORDS OF CHILDREN IN
GROUP A

No. September October November December January February

1 11.8 11.9 12.2 12.4 12.5 12.6

2 l ? . l 12.3 12.6 12.7 12.8 12.9

3 9.9 10.2 10.4 10.6 10.8 11.0

4 10.1 10.2 10.3 10.5 10.7 10.9

5 7.6 7.8 7.9 3.2 8.4 8.6

6 8.2 8.4 8.6 3.8 8.9 9.0

7 5.2 8.3 8.5 8.7 8.8 9 .0

8 9.2 9 .3 9.5 9.6 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 3.6 8.7 3.8

12 9.2 9.4 9.5 9.7 9.8 10.0

13 8.0
i

8.2 8.3 8.6 8.7 8.8

14 9.4 9.6 9 .7 9.9 10.5 10.2

15 10.8 10.9 11.0 11.3 10.4 11.6

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 11.2 11.4

19 8.0 8.2 8.3 8.4 8.5 8.6

20 9.6 9.7 9.8 10.0 10.2 10.4

conto. . .

I
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No. September October November December January February

21 9*9 10.1 10.3 10.5 10.7 10.9
3

22 9.2 9.4 9.5 9 .7 9.8 10.0

23 11.2 i l .4 11.6 11.8 12.0 12.0

24 8.6 8.7 8.9 9 .0 9.2 9.4

23 9.0 9.2 9.5 9.6 9.7 9 .7

26 ’ 9 .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

i

10.6

29 10.6 10.7 10.8 10.9 11.2 11.4

30 . 9 .4 9.6 , 9 .7 9.3 10.0 10.2

31 12.2 12.3 12.5 12.5 12.7 12.9
32 10.2 10.3 10.5 10.6 10.3 11.0-

33 9 .0 9.2 9.4 9.5 9.8 9 .8

34 11.8 11.9 12.0 12.2 12.4 12.6

35 12.0 12.1 12.2 12.3 12.4 12.6

36 10.4 10.6 10.7 10.9 11.0 11.2
37 9.3 9.4 9.6 9.7 9 .9 10.1

38 9.1 9.3 9.5 9.7 9.8 10.0

39 10.8 10.9 11.0 10.3 11.5 11.6
40 12.4 12.7 12.9 13.0 13.2 13.4

c o n t d . .
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No. September October November December January February

41 12.8 13.0 13.2 13.4 13.6 13.8

42 12.4 12.4 12.5 12.6 12.6 12.6

43 10.2 10.3 10.5 i 10.8 11.0 11.2

44 10*9 11.1 11.3 11.5 11.7 11.8

45 10.6 10.7 10.8 10.9 11.0 11.2

46 9 .8 10.3 10.3 10.6 10.7 \ 10.8

47 10.0 10.1 10.2 10.4 10.5 10.6

48 i2 .e 12.9 13.0 13.2 13.4 13.5

49 12.4 12.6 12.8 13.0 13.1 13.2

50 8.2 8.3i 8.5 8.6 8.8 9.2

51 11.5 11.6 11.6 11.7 11.7 11.8

52 11.3 11.5 11.6 11.7 11.8 12.0

53 11.4 11.6 11.7 11.8 12.2
*

12.4*

54 10.0 10.2 10.4 10.5 10.7
*

10.8

55 9.4 9.5 9.6 9.7 9.3 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 7.3 7.4 7.5 7.8 8.0

60 12.0 12.2 12.3 12.4 12.5 12.6

Mean 10.0 10.2 10.3 10.5 10.6 10.8

\
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monthly haemoglobin RECORDS of children in  group b

NO. September October November December January February

1 9.2 9.3
*

9.5 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 11.5

4 8.2 8.3 8.5 3.6 3.7 8.9

5 7.2 7.4 7.5 7.6 7.8 8.0

6 3.3 8.5 3.7 3.9 9 .1 9.3

7 9 .1 9 .3 9.5 9.6 9 .8 10.0

8 11.3 11.5 11.6 11.7 11.8 12.1

9 10.4 10.6 10.7 10.8 11.0 11.2

10 9.6 9.8 10.0 11.2 10.4 10.6

11 10.0 10.2 10.4 10.6 10.7 10.8

12 10. C 10.3 10.5 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 10.5 10.6

15 10.6 10.8 10.9 11.0 11.2 , 11.4

16 8.0 3.2 3.4 3.6 3.7 8.8

17 8.8 3.8 3.9 9 .0 9.0 9 .0

*8 10.4 10.6 10.7 10.8 11.0 11.1

19 8.4 8.6 8.7 3.8 9.0 9.2

20 9.4 9.6 9.7 9.9 10.0 10.2

c o n t d . .
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^o. September October November December January February

2 1 1 0 . 2 10.3 10.5 1 0 . 6 10.7 10.9

2 2 7.6 7 .7 7.8 7.9 8 . 2 8.4

23 10.4 . 10.5 1 0 . 8 1 1 . 0 1 1 . 0 1 1 . 1

24 8.4 8 . 6 6.7 8 . 8 9 .0 9 .2

25 12.3 12.5 1 2 . 6  . 12.7 1 2 . 8 12.9

26 1 2 . 1 12.3 32.5 1 2 . 6 1 2 . 8 12.9

27 10.9 1 1 . 0 11.3 11.4 11.5 1 1 . 6

28 1 2 . 0 12.3 12.5 1 2 . 6 12.7 1 2 . 8

29 11.3 11.4 U. 5 1 1 . 6 1 1 . 8 11.9

30 10.9 1 1 . 0 1 1 . 1 11.3 1 1 . 6 11.7

31 9.1 9.3 9.5 9.7 9.8 9.9

32 8 . 8 9 .0 9.2 9.4 9.5 9.6

33 9 .1 9.3 9.5 9.6 9.7 9.8

34 9.1 9.2 9.4 9.6 9.7 9 .8

35 13.1 13.2 13.4 13.6

00e

r- 13.9

36 1 0 . 8 10.9 1 1 . 2 11.4 11.5 1 1 . 6

37 1 0 . 6 10.7 1 0 . 8 10.9 1 1 . 0 1 1 . 2

38 1 1 . 8 1 2 . 0 1 2 . 1 12.3 12.5 1 2 . 6

39 7.9 8 . 0 8 . 2 8.3 3.4 8.5

40 1 2 . 0 1 2 . 2 12.4 1 2 . 6 12.7 1 2 . 8

c o n td .••
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No. September October November December January February

41 8 . 2 8.3 8.4 8.5 8 . 8 9.0

42 7.5 7.9 7.9 8 . 0 8 . 2 8.4

43 1 0 . 1 10.3 10.5 1 0 . 6 1 0 . 8 1 1 . 0

44 7.5 7.8 7.9 9.0 8 . 2 8.4

45 1 2 . 0 12.3 12.5 12.7 12.3 12.9

46 15.0 1 2 . 2 1 2 . 8 12,7 12.3 12.9

47 8 8 . 2 8.3 8.5 8.5 8.5

48 8 . 6 8 . 8 3.9 9.2 9.4 9.8

49 7.3 3.0 8 . 2 8.4 8.5 8.5

50 12.9 13.0 13.2 13.4 13.5 13.6

51 1 1 . 1 11.3 11.5 11.5 1 1 . 8 1 2 . 0

52 11.4 1 1 . 6 11.7 11.9 1 2 . 2 12.4

53 11.3 11.5 1 1 . 6 11.7 11.9 1 2 . 2

54 1 2 . 0 12.3 12.5 1 2 . 8 1 2 . 8 12.9

55 1 1 . 6 1 1 . 8 11.9 1 2 . 0 1 2 . 2 12.3

56 fi.O 8 . 2 814 8 . 6 8 . 8 8.9

57 9.6 9.8 9.9 1 0 . 1 1 0 . 2 10.4

58 8 8 . 2 8.4 8 . 6 8.7 3.8

59 9 9.2 9.4 9.6 9.7 9.8

60 3.6 3.8 8.9 9.1 9? 3 9.6

Mean 9 .8 1 0 . 0 1 0 . 2 10.3 10.4 1 0 . 6
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MONTHLY HAEMOGLOBIN RECORDS OF CHILDREN IN 
GROUP C

No. September October Novenrtoer December January February

1 7.6 7 .7 7.8 7.8 7.9 8 . 0

2 10.5 1 0 . 6 10.7 1 0 . 8 1 0 . 8 10.9

3 9.3 9.3 9.4 9.5 9.5 9.6

4 11.9 1 2 . 0 1 2 . 1 1 2 . 2 12.3 12.4

5 7.8 7.9 8 . 0 8 . 1 8 . 2 8 . 2

6 8 . 0 8 . 0 8 . 1 8 . 2 8.3 8.4

7 6 . 8 6.9 7.0 7.1 7.2 7.2

8 5.6 5.7 5.8 5.8 5.9 6 . 0

9 8.4 8.5 8.5 3.6 8.7 8 . 8

1 0 8 . 6 8 . 6 8.7 8 . 8 8 . 8 8 . 8

1 1 1 1 . 1 1 1 . 2 11.4 11.5 11.7 1 1 . 8 *

12 9 .1 9.1 9.2 9.3 9.4 9.4

13 11.9 11.9 1 2 . 0 1 2 . 1 1 2 . 2 1 2 . 2

14 7,8 7.9 8 8 . 1 8 . 2 8.4 .

15 8 . 0 3.1 3.2 8 . 2 8.3 8.4

15 10.4 10.4 10.5 10.5 1 0 . 6 1 0 . 6

17 1 0 . 1 1 0 . 1 1 0 . 2 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 1 0 . 0

30 9.5 9 .7 9,8 9.8 9.9 1 0 . 0

c o n t d . .
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MONTHLY HAEMOGLOBIN RECORDS OF CHILDREN IN 
GROUP C

No. September October November December January February

i 7.6 7 .7 7.8 7.8 7.9 8 . 0

2 10.5 1 0 . 6 10.7 1 0 . 8 1 0 . 8 10.9

3 9.3 9.3 9.4 9.5 9.5 9.6

4 11.9 1 2 . 0 1 2 . 1 1 2 . 2 12.3 12.4

5 7.8 7.V 8 . 0 8 . 1 8 . 2 8 . 2

6 8 . 0 8 . 0 8 . 1 8 . 2 8.3 3.4

7 6 . 8 6.9 7.0 7.1 7.2 7.2

8 5.6 5.7 5.8 5.8 5.9 6 . 0

9 8.4 8.5 8.5 8 . 6 8.7 8 . 8

1 0 8 . 6 8 . 6 8.7 8 . 8 8 . 8 8.3

1 1 1 1 . 1 1 1 . 2 11.4 11.5 11.7 1 1 . 8 *

12 9 .1 9.1 9.2 9.3 9.4 9.4

13 11.9 11.9 1 2 . 0 1 2 . 1 1 2 . 2 1 2 . 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

16 10.4 10.4 10.5 10.5 1 0 . 6 1 0 . 6

17 1 0 . 1 1 0 . 1 1 0 . 2 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 1 0 . 0

2 0 9.6 ^ 
1 

• i
* ii 9 .8 9.8 9.9 1 0 . 0

c o n td . •

\
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No. September iDctober November December January February

2 1 11.9 1 2 . 0 1 2 . 1 1 2 . 2 12.3 12.4

2 2 9.3 . 9.4 9.5 9.5 9.6 9 .6

23 13.1 13.1 13.2 13.3 13.4 13.5
«

24 4 11.9 1 2 . 0 1 2 . 1 17.2 12.3 12.4

25 9.1 9.2 9.3 9.4 9.6 9.7

26 8.3 8.4 8.5 8 . 6 8.7 8 . 8

27 9.1 9.2 9.3 9.4 9.5 9.6

28 1 0 . 1 1 0 . 2 10.3 •• 10.4 10.5 10.7

29 1 2 . 1 12.7 12.3 12.4 12.5 12.5

30 9.6 9,6 9 .7 9.8 9.9 1 0 . 0

31 7.8 7.9 7.9 8 . 0 8 . 1 8 . 2

32 9.6 9.7 9.7 9.8 9.9 1 0 . 0
0

33 9.3 9.3 9.4 9.5 9.5 9.5

34 . 9.5 9.7 9.3 9.9 1 0 . 1 1 0 . 2

35 9.5 9.6 9.7 9.8 9.9 1 0 . 0

36 8 . 6 8.7 8 . 8 8.9 9 .0 9.1

37 9.3 9.4 9.5 9.6 9.7 9.8

38 8.5 8 , 6 8.7 8 . 8 B.q 9.0

39 13.1 13.1 13.2 13.2 13.3 13.3

40 9 .0 9.1 9.2 9.3 9.4 9.4

Cohtd
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No. 5.?ptember October November December January February

41 11.1 11.2 11.3 11.8 11.8 11.5
42 9.6 9.7 9.9 9.9 9.9 10.0
43 9.5 9.7 9 .8 9.9 10.1 10.2

44 11.0 11.0 11.1 11.2 11.3 11.4

45 12.9 12.9 .13.0 13.1 13.2 13.2
45 11.1 11.1 11.2 11.2 11.3 11.3
47 12.1

r
12.1 12.2 12.3 12.3 12.3

48 10.0 10.1 10.1 10.2 10.3 10.4

49 9.5 9.6 9.7 9.8 10.0 10.2

50 9.3 9.4 9.5 9.7 9.8 9.9

51 10.5 10.5 10.7 10.7 10.8 10.8

52 11.9 11.9 12.0 12.0 12.0 12.3

53 10.2 10.3 10.4 10.5 10.6 10.5 '

54 10.6 10.5 10.6 1C.7 10.9 10.8

55 12.2 12.3 12.3 12.3 t 12.4 12.5

56 9.1 9.2 9.2 9.3 9.3* 9.4

57 13.6 13.7 13.8 13.8 13.9 14.0

58 10.6 10.6 10.7 10.7 10.8. 10.9

59 12.9 12.9 13.0 13.1 13.2 13.2

60 12.2 12.3 12.4 12.4 12.5 12.6

Mo an 9.9 10.0 10.1 10.1 10.3 10.3


