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I. INTRODUCTION

Protein Calorie malnutrition is the most common
natritional disorder of childhood in developing nations.
(Gopalan 19687, Vinodint Reddi 1988, Devadas, 1968), The
mortality rate of children froa one to five years age
group is adbout 50 te U0 times higher than that of the
developed countries, (Tely 1984, Gyorgy 1964, Raman 1968),

UNICEF (1963),5waminathan (1067),Sebastian (1908)
stress that presochool children of the population represent
the most vulnerable group asong whom the incidence of mal~
sutrition is very high, T0% of Iudian ehildren of preschool
age suffer with Protein=Calorie deficienoy, (Gulati 1947,
Edwards, 1968),

Kanungo (1970) explains 75 million ohildren in India
are with in the age range of 0=3 and five lakhs among thes

attend presehools.

reres (tOﬂG)??ggav (1966), Siva Heo (10U8) explain
that the preschool ehild needs great attention while
fnfants -have the protective eare of the sothers and
the school ¢hild {s reached through the school dut the

preschool child lacks, These opportunities.

It has been stated by Swaminathan (1967), Visveswara
Hao (1967), Haza (1968) that malnutrition exists ohiefly

hesause of the following reasons, inadequate income, poor
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food habits, non-availablility and high coast of protective

foods, physiological stress and matabulic disorders,
Simpson (1968) points out that aalnutrition and under
nutrition are very such interreliated, those who suffer

from under nutrition are simuitanecusly u:alunourished,

Since child hood is &8 period of growth and develop-
ment Nageswara Rao (1967) Cam Cas (1969) point out that
health and wellbeing are impossidle without a satis-
faotory diet hoth in quentity and quality,

According to king (1966), dadh Krishna (1969), sri
Kantia (1970) the rapid growth during infaney and early
childhood eall for adequate amounts of good quality of
protein and grrater smounts of nutients. bDevadas (1968)
says that higher incidence of malnutrition calls for
active health education programmes to improve the food

praetises in the comaunity,

The need for better nutrition for the preschoolers
has been recoguised today sore than ever hefore. As a
result, the Government of India in eollaboration with
State Governments and International Agenoies has launched
Applied Nutrition Programme, oune aspect of whieh is organis-
ing feeding centres for ’reschoolers. (liedyat (1968),Broex
(1969)

So the present study has deen under takem tu study
ﬁhqiftuet- of an organised supplenentary fecding progranane

for a group of children in an Applied Nutrition Programme,



0 tives of o u | 8

i. To study the nutritional status of a group
of presehool children partioipating in an Applied

Nutrition #rograasne.

2. To study the impaet of Nutrition Edueoation
given to mothers of the same group of children on their

fanily eanting babits,



Ii REVIEW OF LITERATURE

The literature pertaining is reviewed under the

following heads:

A,

B,
c.

b.

and B,

Frograsme in operation for the betterment
of Nutritional Status of Preschool Children.
The Applied Nutrition Programse.

Researoh oarried out in the area of Applied
Sutrition Prograame,

Nutritional Requirements of preschool

ohi ldren,

Nutritfon Edueation

To combat the widespread protein calorte malnutri-

tion throughout India, the Central and State Goveruments

have undertaken many prograasmesin collodration with

lUnfited Nations urgenisations and Voluntary Ageneies.

(Thirumala Hae, 1963, Wil0, 1966, Purohit et al, 1968),

The programmes of nutrition for preschool ohildrem

in the age group 3 to 5 years which has heen ineluded in

fourth plan is being imitiated during the year 1570-71

with the help of existing Balwadies run by Voluatary

Orgenisations as well as by Tribal Welfare and Hari jan



Welfare Dopartuonto in different states. The nutritional
euvntents of the programme would provide 300 calories and
8§ g. of protein per day per echild for 28: dave in one
year., um an average the contents of the food eoculd give
80 g. of cereals and 30 g. of pulses costing 18 paise per
day per cochild, FKherever looal food is available efforts
will be. made to enocvurage loocal voluntary organisations
and made in the p;cparatlon and dl-trlbution of food to
children. Initially the programae would cover 68,800
children costing Ks.20 lakhs,

The existing Balwadis in Family Child %elfare
Projects and those run by Voluntary Soeial Welfare
organisations receiving grants from the Central Social
Welfare Board, in tribal and bae ward areas dy the State
Direoctorates of Tribal Welfare and Hari jan Telfare and
Harijysm WélLere will be nade us of, in supplying nutri-

tiocaal services to children (Dalasubramanism, 1970),

3. daternal end Child liealth Programmes

daternal and Child Yelfare Services in India are
an integral part of general health services. The primary
hcal‘n centre in each 5,200 Community Development Blocks
each covering a poepulation between 70,000 to 1,00,000 i»
intended for providing ite area vaternal and Chil Health
Services including family planning, sehool health services
in mediocal care and health and nutrition ediucation (Herman

1967),




Organisations like the Hed Cross Soelety, Kasturbda
Gandhi Trust, Central Soeial Welfare Board, Indian Counoil
of Child ¥Yelfare etc, are iuvolved in organising the asuch
needed services for mothers and childrem apart from purely

loocal voluntary organisations,

XNatritiousl Services
Maternal eohild health fustitutions provide focd

supplements 11 ¢ skis milk or CSM foods to supply protein
either free of cost or at subsidized rates. G;ontcr
emphasis is laid on nutrition education than on previd-

ing direot diet supplements, The mothers are taught abuut
improved infant feeding praetices. The underlying prinet-
ple is to teach the mothers better use of locally cvailabdle
food stuffs and to bridge the gap in the availability of
animal protein like milk, egg ete. (Mathai 1965, Sedastian
1968).

3. Family and Child Welfore Prograume

Faaily and Child %elfare Programme is the joint
effort of the Yemen's %elfare Departuent of state govern-
ments and Central Sccial %elfare lloard with significant
assistaace from UNICEF, The objeotive of the programme
ts t0 promote physieal, sental and sovelal development of
ohildrea though organised prescheols and educational pro-
grosmes 10 mothers. Their essential services cover an

edueational programmes im Nutrition through presehool lunch



programaes., A well organised luneh programme ll'luppll.d
to approximately 40 children in each presehool, The cost
of the meal per ehild per day is Re.0,20., Personal involved

in this pré;raumo are a trained Balasevika and a eook.

The program:e of Family and Child Welfare was inau-
gurated dy the Central Soeial %elfare Board on Novemder
14th 1967, The Family and Child %elfare Projects are
oexpeeted to meet the needs by providing integrated welfare
services to ehildren of preschool age. The UNICEF is pro-
viding equipment and transport f(aeilities for these pro-

Jeots (Dhar 1971),

The existing bdalwadis in Family and Child %elfare
Projects and those rum by Voluntary Social Welfare Organi-
sations receiving grants from the Central Social Welfare
Board, It is estimated that 21.5 lakh ohildren in the a:e
group 3 to 8 years received the henefits of midday meals
at primary schools during 1V69-70 (ICMR, 1970),.

The programse f nutrition for children under the

ministyry of Health,Family Planning and Urban Development

oavers the following major schemes:

a) Proplylaxis against Nutritional Anaesmia

and b) Proph}laxis against blindness through Vitaamin
A defiecieney.



The scheme seems to provide preventive measures
against nutritional anemia in mothers and ochildren by
adaninistrating ferrous sulphate and folie¢ acid through
Maternity md Child Health and Fanily Plananing Centres.
During the year 1970=-7T1, it is proposed under the
ocn;-on. 70 lakhs are estimated to cover 30 lakhs

ohildren with this servioe.

A socheme for ocontrolliing blindness in ehildren
caused dy Vitamin A defiociency is deing fimplenented
by the Uepartment of Family Planning Ministry of
tiealth during the Fourth Five Year Plan. During
1969-70, 16 lakhs children are pr.posed to de covered

by this soheme., Vitamin A eapsules of high dosage would

be adainistered to the children through Maternal Chilad

Health and family Planning Centres. The plan outlaid

for the scheae is R9,40 lakhs, During 1970-71 Rs.8 lakhse

will be provided to cover 16 la hs ohildren with oon-
centrated doses of Vitamin A in the form of capsules

(Dalasubramaniams, 1970),

B. The Applied Nutritjon Prograsne

The Applied Nutrition Programme is one of the very

faportant programmes, largest of its kind launched in India

with the ocooperation of state and eentral goveornments in
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collaboration with International Agencies 1like UNICEF,
FAO and WHG, to eduoate the village people in the pro-~
duection of protective feods, oconsumption of nutritive
diets through well organised deaonstration feeding pro-
agraames and education to impart the knowledge of good

autrition to all (FAO 1966, Intengan, 1966),

1. Or of the 18 '

Urissa was the first state to run the prograsme
as an experiment under the name dxpanded Nutrition Pro-
grumase, whioch was a great sucoess. This motivated the
other states to start the prograame with a different name
Applied Nutrition Programsze, or ANP (Keroood 1963, Lgger

1964, Barbara Purvis 1969),

3. The definition of A ed Xut o ami

Applied Nutrition Programme may bde defind as a pro-
graame which ajms at the appliecation of existing knowl edge
in the field of food and nutrition soiences for fmproving
the nutritional standards of dietary intake of people
particularly the vulmeradble groups eonsisting of preschool

ohildren, expeotant women and nursing mothers (R//Chie1967,

‘Daw(j @ ‘96') .

3. The objeetives o lied N on Progran
Applied Nutrition Programmes are comprehensive
types of interrelated educational aotivities aimed at

fzproveaent of local food produetion, consumption and
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education in favour of local eommunities partiocularly
mothers and ehildren in rurgl areas in whioch the active
partieipation of people, is sought (Vali 1963, Nagaraj
1967, Devadas 1V70), |

4. Juplementation of Applied Nutrition ‘rogramge

‘ FAO (1969) States that the total pepulation of
India is 83,00,00,000, The eountry is dbvided into
65,930 comaunity Development Blocks., Im 1588, 8580
Comnmuni ty Blocks ware ocovered undor ANY involving
321 training and 219 production centres. Initially the
plan period was for 3 years and later it was extended
for 5 years when the government aid ie availadle., After
the plan perivd, the prograsmne is expected to decoze self

sustaining, so that it oould be rua dy the looel people.
8. A i Nutritjo n T

The Applied Nutrition Progrsave was launched in
Tamil Nadu in 1963. (Medivitt gt sl 1989)., Now A¥P
is being fimplomented in 22 Comauvnity Blocis, and
ocurrently 1,000 Bulwadis are fnvolved in the feeding

of 2 laikhs of preschool children,

Under the ANP in Tamil Nadu, emphasis is given to
production of eggs through poultry units, produetion of
vegetables and fruits im =itcher and uohaul gardens.
Nutrition education is given through Magalir Manram and

thruough demonstrations. Egge are supplied to preschool
children 3 or 8 _Per week. UNICEP skim milk feeding pro-
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gramme has coae to a esaclusion whieh has been taken

over by CARE Midday Meals Pregraame.

C. Sspesreh Carried out

1. Ssgulggentary Peeding Prograsmes

An experiment wasg conduweted with 99 preschool
children of 82 families of Veera Pandipur Village revealed
that the nutritional status of upper income group ehildren
we:e better than the aiddle and low income groups (Devadas
1967),

Swaminathan et gl (1970) eondueted a study with 150
preschool children whose diet was supplemented wi;h 30 g.
of wheat flour, 20 g. of green gram, 8 mg, of grouadnuts
and 30 g. of sugar. The eontrol group did not receive
any supplementation, There was improvement in heights and
weights of the experimental group over the eontrol group.
This indicates that the feeding programme had not resulted
in a diminution in the iantake of their home diets thus it
proved that supplement was truely a supplement and not a

subgtitute for their home diet.

Dorajswany ¢ al (1964) eondusted feeding experiment
#i th weaned infants and preschool ochildren aged 13 to
46 monthe over a period of four and a half months showed
that daily suppleaentation of the diet with a mixture of
30 g. of spray dried protein food and 15 g. of cane sugar
brought adout s significant improvement in their growth
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and nutritional status as ocompared with the control
group receiving an isoecaloric supplesent of rice flour

and cane sugar.

2. Supplementary feeding in the area of Applied
Nutrp on Progr

An impact of Applied Nutritien :'‘rogramme and
the nutritional status of preschool children were studied
in comparison with a corresponding gsoup of preschool
children who were not in the Applied Nutrition Prograane.
The former received daily cup of reconstituted skim ailk
and une ~gg on alternate days three times a week, the
control group did not recéive any supplementation, The
increase in heights and weights, haemoglodbin levels,
differences in eating hadits,and social development were
assessed. There was significant ineorease in the height
and weight of the preschool ehildren in ANP group and
there was no significant difference in the faemoglodin
levels. There was rapid deorease in the incidence of
clinieal signs in the ANP group., The attendanee, eating
habits and social development of the ANP preschool children
were better than those of the controls (iimpubdblished Thesis,

1970).

P4

An experiment was conduocted with 26 children attending
Balwadi 12 at Kottamangalam and 10 Dasuvapalayam, Their food
was supplenented with skia milk, half egg and midday meals

once in a week, For comtrol group there was no supplemen-
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tation, There was improvement in the heights and weights
of the childrem who attended Balwadi. The Haemoglobin
eontent of those receiving supplementary foods were signi-
fiocantly greater than those observed in ehildren not
rect/simg the foud supplements., There was improvement

in their nutritional status (Devadas 1948),

l

t

D. Nutritional Hequirements of Presehool Childre

The Recommended Requirements of nutrients are the
amounts sufficient or zere than sufficient for the
nutritional needs of praotically all ﬁoalthy persons
in a population (Greaves, 1963, Saith, 1966),

Pru ns

The optimal intake of protein as FAO, 1968
(Sri Kantia) (1970) say is made up of two ecomponents.
A basal amounts below whieh it is belleved that normal
health and growth eannot be achieved and an additional
amount te provide for the stresses inoluding iinor
infections to which every one is exposed., ICMHR (1958)
states that daily requirement of protein is 20 g. for

3 years and 22 g, for 4=8 years.

Calories:
The alorie requirement of preschool children increases

throughout preschool period. The calorie requirements of
any population depends on their mental and physical
aoctivity, size, age and climate, (Blaxter, 1967), The
requiremsent for the preschool children is 1800 ealories

ICMR, 1968)
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Mineralss
The high mineral content is largely responsible for
the regidity and strength of the bones during growing
period, (FAO 1961, Hegsted, 1968), ICMR (1968) suggests

that requirements of the preschool ehildren ColCiUm 0-4-059
Gnol i7om 15-30 mg.

Vitamin As
The optimal intae of 280 mg. of Vitamin A in the

form of retinmocl is suggested by ICMR (1968) to prevent
the effects of Vitamin A deficieney in infants and
ehildren up to the age of five years (FAO, 1968).

B Complex Vitamines

Beaton (1964) stressess that Beri Beri angular
stomatitis and diarrhoea in preschool children can be
prevented by optimal intake of B Complex Vitamins, ICMR
(1968) suggests the B complex vitamin requirement for pre-

school children as following.

Vitamin Age groups Requirements
(Years)
Thiamine 2 to 6 0.6 to 0.8 mg.
Riboflavin 2 to 6 0.7 to 0.8 mg.
Niaein 2 to 6 4.8 to 10 mg.
Vitamin Cs

Vitamin C is important for tooth formation, bone
formation and in the production of bone salts and in wound

healing., Vitemin C is also necessary for the formation of
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tptoroollular substance the ‘ocement' bhetween the cells
(Prouafit, 1967). ICMR (1968) resommended the intake

of 30-50 mg. for age group 2-6 years.

E. X angwork of A Nutri-

g;gg Programme :

Nutrition education of the people is important in
the eontext of prevention of malnutrition. In a large
ocvuntry with comparitively higher rates of illiteraey,
nutrition education shuuld prove a tedious task (Patti-

son et al 1957, Ghosh, 1966, Patwardhan, 1970),

1. Methods of Nutrition Edueation

8 Sinoce the ignorance of mothers is a very important
faetor for the existing smalnutrition i{in the villages,
different methods are employed to correct their nutri-
tional status, Among thems are demomstrations, talks,
drasas, film shows, exhibitions, individual eontacts,
distribution of leaflets, Puppet shows, and radio
broadoast (Dekieffer 1946, Chakrabarti 1967),

2., Nutrition Edugatiop for Motherg

Intelligent eo-operation on the part of parents
and teachers is of the most importance in improving

the nutritional status of ehildren, (Bertha, 1987,
Rao et al 1961, Johnson 1964), Nutrition education to

the mothers include imparting fo0d seleetion, inforsa-
tion on food preservation, ochanges in food habits,
infant feeding, food productions, methods of cooking

and food budgeting, using the methods explained above.



3. ; ¢d £

The aim of nutrition education is to teaoh the
children the importance of good food and instill in
them good food habits, (Alarcom 1968, FAO 19685),
Children are the agents to oarry ngtrition informas-
tion to their homes. Henoce great attention need

to bde paid in educating the children adbont nutrition.

16



I11 EXPERIMENTAL PROCEDURE

The experimental proocedure eonsisted of the
following steps.
A, Seleotion of the village

B. Study of the operation of Applied Nutrition
Programme in the Selected Village

C. Selection of the subjects
D. Condueting the survey

E. Assessment of the nutritiomnal status
of the selected suhjeeots

P. Assistance in the feeding programme
G. Condueting nutrition education programme

and H, Evaluation of the effeot of supplementation
aud nutrition education.

A, Selection of the village
The village Pannimadai located 12 kms. from the

ecollege belonging to Perianaickenpdayam Block was

selested for the 1nv3.t1¢atlon.

1, Crite eleoctio B w )

a) Proximity of the village to the eity and
availability of publie transport to the
village.

) liad the co-operation of the Balasevika and
and village leaders,

e¢) Had good rapport with the school ehildren
as they had heen subjects of previous studies
and well oriented to cliniocal and physical
examinations,




d4) Had a well organized poultry unit and
Magalir Manram, hence regular supplemen-
tary feeding programae was being eonduoted,

e) The Balasevika and Magalir Manrem meubers
were trained in applied nutrition.

The Applied Nutrition Pregramme in Pannisadai

village belongs to the 1II series of Applied Nutri-

tion Blocks in Tamil Nadu to which Perianaickenpalayas
Eloek belonged. The programme was co-ordinated by the
Rural Development and Loocal Administration Department

of the Government of Tamil Nadu under the direot
eo-ordination of the DMreotor of Rural Development,
assisted by the Joint Direetor of Agriculure who is turn
was assisted by the Project Nutrition Offiecer and Preject

Poultry Officer.

At the district level the programme was co-ordi-
nated by the Chairman of the Distriot co-ordin tion
Committee who is the Distriot Collector, assisted by
the Seeretary of the Committee, Block Development

0ffiocer, who is in carge of implementing the programme
as per the comprehensive plan drawn, with the co-operation
of the persuyunnel involved in the impleaentation, They are
Panchayat Union Chairman, Panchayat President, Distriect
Level Officer, Block Extension Officers, Prineipals and

Staff of the Training Ipstitutions,
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At the village level the programme is run bdy
Gramsa Sevikas, Grama Sevaks and Balsevikas with the
co-operation of the people of the village who will
take over the programme after the plan peried of the

five years,

The main elements of Applied Nutrition Programme

in operation in Pannimadal were:

a) A well organized preschool (Kusanthaigal
Kappagam) with a well trained Balasevika
to run the school,

b) Village poultry unit,

6) Kitehen gardens, school gardens and a
comsunity well programae for starting a
comamunity garden,

d) Feeding programme for jregnant and
nursing sothers,

e) Aetive Magalir Manras with regular Nutri-
tion Education Programme,

f) Legular training ¢rograme in Pannimadai
villages for the personnel involved inm
Applied Nutrition gro;ru-no.

3. F " ] {_X]

Finaneial commitments of the State Govermment
towards the produetion, distridution and educational
aspects of Appiited Nutrition Progreame in Pannimadat
village during 1970-71 are givem in the following
Tables.
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TAALE 1

FINANCIAL COMMITMENTS OF THE STATE GOVERNMENT
AND OTHRit AGENCIES FOR ANP IN PANNIMADAI

Amount Commit Total
8, No, Iten by State Others amount
Governaent in Re,
in Re.
EQ}UE!R!
1. iteplacements of oo
100 birds 800 600 (UNICEP) 1200
a. Feeding Changes 2100 300 (Magalir 2400

Mandras Saving)

3, Homororium for

_ .attendent 360 ces 360
4. edieine 180 cee 180
5. Litter “w ces 40
6. HORTICULTURE
6. School gardea 40 cee -
7. Community garden 8880 eoe 8880

Nutrition Education 170 cee 170

13,310 13,170




* TABLE 1I as

DETAILS OF PHODUCTION AND DISTRIBUTION OF FPu0D IN THE
SELECTED VILLAGES

Aspeat Area, capaocity Poods Foods Noney
p and No, pro= distri- gained

- -duoed buted

Poultry 200 dirde 180 180 .o

School garden T eents ' 413.5 kg 413,85 kg .o

L

TABLE III
THE DETAILS OF FEEDING PROGRAMME I

Food Supple- . Amount/ No. of
ments Souree . {14/day Trequesmey ., . drea
Eggs Village 1 3 times/week 40
poultry L
Skim Milk UNICEP 30 g. 5 times/week 40

These supplements were well accepied by children and
are eminently the right food during and after weaning.
(Armstrong, ot al 1963, Berry 1988, Su:zhatme 1989),

3. Eersonnel iueherxe eof the distributien of

aupplesents

The Balasevika was solely incharge of the feeding
programse assisted occasionally by mothers or school

ehildren.
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4. Procurement and storage of supplements

Skim Milk powder supplied by UNICEF and distri.
buted by the Block was stored in the carton in which it
was received at room temperature, eggs produced in the
poultry were collected and stored in cardboard cases

in side a wooden box.

5. Preparation and distribution of supplements
a) Preparation of milk

The milk was prepared from the measured quantity
of powder equivalent to 30 g./child/day. The reconsti-
tution was done by mixing with required quantity of cold
water and reconstituting of the same with required
quantity of the hot water and bringing the same to
boiling point, 10 g. of sugar/child was added. After
boiling, luke warm milk was distributed to children
equivalent to 150 ml/day in aluminium tumblers pro-

vided for the purpose.

b) Preparation of eggs
Required number of eggs were carefully dipped
3

into boiling water in an aluminium pot over the fire.
The eggs were left in the boiling point for 5 minutes
and afterwards cooled, The shells were removed just

before serving.
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6. Distribution of the supplements
Eggs were supplied to all the 40 children 3 times
in a week. Each individual was given a full egg. Skim
Milk at the rate of 30 g. per child was supplied 5 times
in a week. The supplementation programme lasted for 5§
full months and 15 days of the study period after which
period, CARE preschool lunch programme was started in

the school,

T. Consumption of the supplements
The children who attended the Balwadi were given

the supplements daily. After and before eating, Balasevika
took the care of washing their hands, The supplements were

fed to children at 10.30 A.M. on every feeding day. (Figure I).

In the case of milk, after boiling and cooking
measured amount of milk was given to each child in washed

tumblers and served under sanitary conditions,

C. Selection of the gSample

All the 40 children who attended the’BaIwadi in

Pannimadai were selected as the sample for the study
becauses

1. Sample less than that cannot be taken for
the present investigation.

2. The ohildren represented the age groups between
2Y2 - 6 years,

3. The children attended Balwadi regularly.

4. Both sexes of the children were present in the
sample.
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5. The selected sample of the subjects
were residents of the same village
and did not expect to move.

6., The mothers of the selected subjects
were Magalir Manram Members and were
willing to co-operatf'« throughout the

study. . qaBLE IV
The table given below shows the age and sex

distribgtion of the selected sample of children.

Sex
Age
Female Male

' 2¥2 - 3¥2 i 3 1

32 - 4¥2 12 10
£

4Y2 - sY2 8 s

5Y2 - 6¥2 . 1 2

D. Conducting the survey

Three types of surveys were conducted in order
to assess the nutritional status of the selected sub-
Jeots, They are:

1, A dietary and socioeconomic survey to assess
the socio~economic status of the selected
families and the dietary pattern.

Bietary Survey

Swaminathan (1966) says that this method is
efficient enough to find out the per-centage of the
under fed to assess the nutritional status of the popu~

lation. So a dietary survey to elicit the information



on dietary pattern of the families of the selected subjects

was eondueted with an organised schedule,

Gopalan gt a3l (1961) explain that nutrition surveys
should mot only be with the diet surveys of the communities
but also with the surveys of anthropological socie-econemiec

and environmental aspeots of the eommunity.

A socie-economic survey was sonducted to elieit
the information on the socinl attitudes and the economie

status of the selectesd familien.

3. Attigude guryey
Attitude survey is helpful in understanding the atti-

tudes of the mothers of the seleoted sudbjeots towards the
food and the supplements supplied in Applied Nutrition Pro-

granne,

A survey to study the attitudes of the mothers of the
selected sudjects towards the teods, their foed habits,

food beliefs, and their opinion adbout the supplements

in the Balwadi was ocondueted by a well formed sehedule.

3. Veighment survey
» ' 79 find out the actual intake of the ohildren a weigh-
ment survey was condueted for seleeted six subjects. Devadas
(1964) states that the method of survey depends on the sample
to be surveyed. The seleetion of the sample is governed by
the purpose of the survey, method of survey and the charaeteris-

tios of the population.
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The Nutritional status of the selected ohildren

was assessed under the following.

1. Aathropesetry
3. Bio-chemical studies
3. Clinical examination

and 4. Weighaent survey

i. Anthropometry
Physical Assesszment of Growth of the seleeted

subjeets.

Chauduri (1968), Lussi (1966), Gurney (1969) opine
that the anthropometrie measurements such as heights and
weights constitute an impertant means of assessing the
nutritignal status of a population and if interpreted
would serve as a useful indlieators in the evaluatien
of autritional status. The heights and weights of the
subjests 40 were noted periodically and regularly for
every month for ¢ months and the improveaent was discussed
later.,

(a) Taking Height |

The heights for all the subjects were recorded
every moanth using a scale marked in centimetres pasted
on the wall., The children were aade to stand near the
wall almost touching it. The head was held erect with the
bare foot, heels toushing the base of the seale. The height

was recorded in centimetres (Figure II),




FIGURE. 3.
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(b) Taking weight

The weights were recorded every month for 6
months, The subjects were made to stanc. pare footed
on the platform of weight weighing machine with miénimum

clothing. The weights were noted in kilograms.(FigurelIII,)

2. Biochemical Methods

Estimation of Haemoglobin: The biochemiocal methods
are those which directly measure the supply of nutrients
in the body fluids. (Arroyave 1960, Bansi 1960, Someswara
Rao 1961)., So the haemoglobin estimation for children was
selected as biochemical method of finding the nutritional
status, Haemoglobin estimationws done for all selected

children before and after the study period.

(a) Methodology of Haemoglobin estimation

i) The subjects fingers were washed with water

and the point of finger was wiped with the spirit.

*

i1) The fingertip was pricked with a sterilized
needle. A hard prick was given to avoid
repetetion and pain duweto it,.

i11) The finger tip was pressed and 20 cam. blood
was collected into blood collecting pipette in
Haemocytometer and placed on the bits of filter
paper,

iv) The bits of the papers were dried and the
haemoglobin was estimated chemically by following

cyanmethaemoglobin method (Varley, 1966).
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3. Clinical Assessment

The clinical examination of the selected children
was conducted initially and finally by a well trained
physician using a standard ICNND (1963) clinical form
(Mc bee Card). Radhakrishna Rao (960) opines that the
'‘clinical assessment is another reliable index for

showing the health and diseased condition of the children.

4. Weighment 8 urvey

Assessment of the actual nutrients intake of the

+

selected children were assessed through weighment survey.

A weighment survey was oconducted in the selected
families of subjects for 7 days as this method may be
considered the most reliable since it (akes care of the
.daily fluctuations in food intake, (Thimmayamma et al
(1969).

The selected six children represented both the
sexes between the age of 4 and 6 years, Because of the
nature of the survey and limitations of time, only 6 sub-

Jects were selected.

o (2) She steps in conducting the survey

i) Establishing the rapport with the mothers

of the selected subjects.

The purpose of the weighment survey and the method
of conducting the smme was explained to all the mothers
of the selected subjects by visiting their homes and

discussions.
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(b) Conduesing the survey

1)

11)

111)

iv)

The weights of all the raw foods for that
days cooking for the whole family were
weighed initially for every meal. Cook-
ing was observed to ensure that all the

same foods weighed were cooked,

The weight of the cooked food and their

full volumes were noted.

The amount each subject ate was weighed

separately just before feeding.

Any plate waste and extra food consumed

also weighed,

The average nutrient intake was caloulated
using the figures given by Aykroyd et al
(1966),

F. Assistance in the feeding programme

The assistance in the feeding programme was given:s

1, During the preparation of the supplements.

2. In feeding the children.

3. In ensuring their regular attendance and

supplementation.

4. Assistance in keeping the utensils clean.

5., Nutrition education for the mothers.
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G. Conduoting the Nutrition Education

Nutrition education at all the stages is an

important aspeot of Applied Nutrition Programme,

This aspect is handled in manyways.

1,

2,

Different Audio-visual Aids used in Teaching

Charts: A Chart is a visual symbol summarizing
or comparing or oontrasting or performing
other helpful services effectively in
subject matter (Brown et al 1959), The
following charts were used in conducting
nutrition Education.

a) Charts of balance diet.
b) Food groups,

¢) Vitamins and their resources.

Posters

These are pictorial designs usually symbolic in

nature which imparts the matter clearly (Brown et al

1959),

The followigg topics were covered through use of

posters

a) Vitamin deficiency diseases.

b) Sanitary habits in handling food and their
tuportance.

¢) Cooking methods and how to take care of cooked

foods.
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3. Demonstrationg

A demonstration is defind as a show to public
eaphasizing the salient merits, utility, oftiqioney
eto. from article or procedure, (Dale 1964). A nutri-
tion information presented to the housewife should bde
kearod to the normal diet as prepared from available
food products and should be presented in terams of these

foods. (Olsen 1957, Brown 1959),

The demonstrations conductcd were:

a. Supplementary foods br children.
b, Preparation of ragi leaf ca-es.
¢. Pappaya halva,

Food preservation:s

a. Tomato Jam

b. Tomato piockle '

4. Flash cards

Flash cards are the compact cards which will be
flashed before auidence to bhing fomﬂfan 1dea (Hass,
1985 et al). Colourful attractive cards were shown
in these ~hqapters to explain,

a., Protein rieh foods and their igportance,

b, Story revealing the importance of sanitation

and good food habits and ANP supplements.
(Appendix I),

~
st
‘“"v

et
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8. Grou 80

Intelligent cooperation on the part of the parents
and ohildren is of the most importance in improving the
nutritional status (Rao et al, 1961)., Group discussions
help the illieterate mothers to clear off their doubts and
to improve their knowledge. The diacua.iogbnrea

a. The importance of the kitchen gardens and the

problems in raising kitohen gardens.
b. The problem of poultry raising.

o. Different ways of food preservation.

é. Personal oontacts

Spindle (1967) says that this is an important method
to teach mothers, Mothers were taught about (1) taking
care of ohildren (2) Importance of supplying all the
nutrients in the foods (3) teaching them good food habits
and (42 importance of changing ecertain food habits to better
habits., |

1. S()n“

Songs composed on Pappaya, egg, ailk and other foods
were taught to the children to make them understand the
significance of those foods. The songs are given in the

Appendix 11I.

8., Through the nutrition alucation motherswere taught
abouts (

a. Seleoction of food
b. Cooking methods

¢. Sanitary habits in handling foods
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d, Need to change certain food habits
o. Raising kitohen gardem, and bhackyard
poultry
9. ] ] t t abo
1. Eating habits
2. Songs on milk, Egg and Pap.aya
3. Importance of Eggs and M1k

H. a on of 11 Nut
In all the programnes of training and education in
prpulation, periodio evaluation of the effectiveness of the

tenehing is desirable (FAO 1060, FAO 1887, SIMPSON 1967T),
4

At the end of the study period of six months an
evaluation of . the e¢ffects of the supplementary feeding
programme for children was sarried vut. The results of
each programne may be assessed by direet observation by
means of questionnaire to }ind out tho'rolativo value
and the effect of different ways of tesehing nutrition.
An evaluation is earried out in the terms of:s

1. Assessnent of the nutrients intake of the

selected subjeots,

2. Assessment of the nutritional status of the
selected sudjects.

S. A questionnaire to elieit the information to
finéd out the nutritional knowledge and the
attitudes of the mothers towards the foods.
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4. Nutrient) intake of thechildren

A three day weighment was conducted in the same
houses as the final to find out the impaet of nutrition

education on the food intake as suggested by ICMR (1964).

B, Evaluatipn of nutrition education Kiven to mothers

A schedule was used to assess the nutritional

knowledge gained by the mothers after nutrition educa-

tion. The questionnaire is given in Appendix III,



IV RESULTS AND DISCUSSION

The results of this study on the effects of a
feeding programsme on the nutritional status of seleoted
preschool children in an Applied Nutrition Programme are
discussed in terms of "Before and After" effects under
the following headings.
A. Food and nutrient intake of the selected
subjects
B. Nutritional Status of selected ohildren “
1. Heights and Weights
2. Results of Clinibal Examination ;
3. Results of Biochemical Examination !
C. Evaluation of Nutrition Education

and D, Suggested improvement.

A, Food and Nutrient intake of the selected subjects

The data obtained from the seven day weighment
survey for the selected children before the study and
three day weighment survey after the study, are given along
with the ICMR (1968) recommended allowances. The table
:giv-n below shows the mean daily food intake of selected

children before and after nutrition education.
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COMPARISON OF THE INITIAL AND FINAL F0OD INTAKE OF
SELECTED CHILDREN WITH THE RECOMMENDED ALLOWANCES,
ICMR (1968)

Mean ini- Recommended Mean final

Foods tial intake amounts intake in
in (g.) 4=6 years (g.)
Cereals 120 200 163
Pulses 34 60 36
Green leafy vege- .
tables 11 75 24
Other vegetables 27 50 33
Roots and tubers 20 50 21
Fruits 8 50 18
Milk 187 al, 200 ml, 4% ml,
Fats and oil 8 25 18
Meat, fish and egg 33 4 30 3%
Sugar 30 | 40 | 22

The table indicates the improvement in the mean daily
food intake of the selected children. This may be due to
the regular and continuous emphasis on the importance of

€ood nutrition to the mothers of the selected children,

There is a decrcase in the amount of milk consumed
by the selected children at the conclusion of the study
because UNICEF sikim milk distributbn was stopped and
there was no supply of milk to the children when final

weighment survey was conducted.
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Table shows the initial and final mean intake of
the nutrients by the seleeted subjeots in comparison with

recoamended allowances of ICMR (1968),

TABLE Vv |

INITIAL AND FINAL INTAKE OF NUTRIENTS IN COMPARISON
WITH RECOMMENDED ALLOWANCES

Mean ANP Recom- Pinal ANP
S.No. Natriemts (0% JuRle Totel meaded  home  supple-  Total
anoces
1. Calories 887 56 943 1500 11035 45 1080
3. Proteins (ga) 23,1 3 28.1 22 24.4 3.4 27.8
3. Caloium (g .) .186 .2 .386 ,4-.5 .242 .185 «397
4. Iron (mg.) 12.5 1.2 13,7 15-30 20.6 .9 21,5
8., Vitamin A in
retinol (mg.) 246 92.3 338.3 300 413 92.3 505.3
6. Thiamine (mgm) .53 .5 1.03 .8 .54 .42 .58
7. Riboflavin (mg.).4% .1 ° .57 .8 81 077 .58
8. Niacin (mg.) 49 .1 .59 10 . 56 .0423 .6
9, Vitamin C
(mg.) 22 .5 22,8 30-50 26 0 26

From the table it is evident that the initial mean
daily intake of selected children were deficient in calories,
caloium and iron. At the oonclusion of the study there is an
inorease in the availability of iron, calories and all the other
nutrients met the reocommended allowanoéa given by ICMR for the ‘

preschool ochildren. Calcium amount was decreased due to the g
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as
stopage of milk distridution during final weighment survey.

The amounts of supplesents given in the Balwadi
initially met 4% of calories, 28% ef protein, 350% ocal-
cium, 8% iron, 3.7T% of vitamin A, 62% Thiamine, 12V2%
ridofiavin, 1% Niaein, and 1,6% Vitamin C content of

the ICMR recomsended allowanees for pres hool children.
Hut due to the stopage of skim milk distridution dy
UNICEF to the preschool ehilhren the ANP supplements
during final weighsent survey, supplied only 3% of
calories, 13.8% protein, 6% iron, 3,7% of Vitanin A,
.8% of thismine, .086% riboflavin, .4% Njaoin and 1.6%
of Vitamin C. The inftial and final average intake of

individesl sudjects is given in Appendix IV and V,

B, N t t 1
1. Results of Anthropomrtry

TABLE y
INITIAL AND FINAL MEAN HEIGHTS OF THE SELECTED CHILDREN

Age in No, of dean Initial Mean final '¢!
years ohildren ht. in (cm.) lit. in om. value
2¥2 - 3V¥s2 4 88,2 8.6 0,930
a¥2 - 4Ya a2 $2.2 3.1 0,366%
4¥2 - 8Y2 i1 93.8 63.%1 B.147%*

8Y2 - d¥a 3 97.8 98.1 185.162%
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19

MEAN HEIGHT IN (CM) OF ALL THE SELECTED CHILDREN FOR SIX MONTHS

MONTHS
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The table indicates the increase in heights of

the selected subjects according to the age groups before
and at the end of the study., These increase in the heights
of the selected subjects after the supplementation may be
due to the better feeding and higher nutrient availability
to children. However 4 childreﬂ did not show any improve-
ment in height though there was an increase in their weights.,
The difference in height is statistieally significant at 1%

level except in 2¥2 - 3Y2 age group.

TABLE 'V

ANTHROPO METRAC paTa 5 QF POUR CHILDREN WHO DID NOT
IMPROVE IN HEIGH?T

No. of Initial Final Diffe-~ Initial Final Diffe-~

ohildren Ht., in ht.in rance wt, in Wt.in rence
om. cm. in om. kg. e
1 94 94 o 11 12.5 1.8
2 87 87 0 11.8 13 1.8
3. 88 88 0 10. 85 11.8 1
4. 99 99 o 11,5 13.8 2.0

¥

This may be due to their slow growth rate, The
increase in weight may be due to the supplements of eggs
and milk given, The heights of all the selected children

are represented in Appendix VI
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WEIGHTS
MEAN INITIAL AND FINAL WEIGHTS OF THE SELECTED
CHILDREN
Age in No. of Mean initial Mean final Y 1
years ohildren  Wwt, in (kg.) Wt. in (kg) value
2Y2~3Y2 4 11,2 12.4 11,00
aya-4¥2 22 11,6 12.3 11.498**
4Y2-8Y2 11 11.¢ 12.7 13,T4%*
8y2=~-6Y2 3 11,0 12.3 3.757 not
significant

-+ All the selected ehildroﬁ sho;od an inerease in weight
over the study period, The inorease in weight may bde due to
the high protein foods egg and skim milk, Champakam (1967),
Radha Krishna (1969) and Gopalan (1967) view that the supple-
‘mentation positively result in weight gain. The individual
weights of the selected sudbjects are re.;resented in Ajpendix

VII,

‘ The difference in the weights of the selected children

is signifieant at 1% level except in 8Y2 - 6Y2 age group.

2. Clinieal assessaent

The scores of the olinical examination oconducted for
the ehildren attending the feeding programme are given in
Table VI in terms of "Initial and Final®,
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TABLE " “"
RESULYS OF THE CLINICAL EXAMINATION OF SELECTED

CHILDREN
No, of ——>Chtldren
Criteria Initial Final
Good 29 32
Fair 9 8
Poor a -
40 40

The clinical exsmination revealed an ifimproveaent in

the health status of the seleoted children after the supple-

mentary feeding projgraame.

3, [+ e Bloeheaio atio

The mean initial and final levels of the haemoglobin

for the selected subjeots are presented in the tadle given

helow and the haemoglodin levels of the individual ehildren

are represented in Appendix VII,

TABLE X1
BIOCHEMICAL PICTURL OF THE SELECTED
CHILDREN
Mean inmitial Standard Meal Final
10.46". ‘0.83\,, ‘2.38\/ R

This was an inorease in haemoglobin levels of the
seiected ohildren over the study period of six months,

The sean final hasmoglobin level {s compared with the

standard, (Swaminathan (1968). The mean forease of 1.9@9L
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#m. can be attriduted to the supplementation of eggs
and ailk and this view is supported by Beartls (1970)
statement that protein supplementation msults in better
biochemieal pleture. The initial and final haemoglobin
levels of sll the seleoted children are given in Appendix

Viil,

C. Evaluation of the nutrition edugationm

The results of the nutrition ducation condueted to
mothers is disoussed dy gomparing their initial and final
food hadits in terms of their practise in inclusion of foods,
cooking methods, food preservation, foods given in speoial
conditions, nowledge adbout ANP and the supplementation

from ANP,

1. Food inolusionm AFTER NULTRITION EDUCATION
The table given below shows the inclusion of diffe-

rent foods in the home diets hef:re and after nutrition

education,



TABLE VI1l

THE DIFPERENT POOD INCLUSIUON OF THE SELECTED FAMILIES
AFPTER THE NUTRITION BDUCATION

No.of mothers
included in

Food
itens home diets Reasons given Neo
Before After
Cereals
Matze ) 8 1. Good for health, ¢
3. Knows the method of
sooking. 4
Nagi 26 29 1. It 1ia good for health. 24
2, Less expensive and more
nutri tious. 18
3. Good and suitable for
ohildren's health, 4
¥heat 12 19 1. Promotes good health 18
3. Gives streagth T
Cholam 32 36 1. Good for health 12
2. Cholam won't cause any
digestive disorders. 12
Anima) Foode |
Eggs 22 24 1. Good fow heslth 21
2. Children like {t. 32
Milk 36 38 1. Promotes guod health, 38
3. Childrens best choice 32
Heat 12 16 1. Good for health. 14
4., Gives strength 4
Fruits 32 38 f. Seasonal fruits are
" cheaper than the other 30
fruits,
2. Good for Adiseased
conditions. 16
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There was imsprovement in the use of millets, other

cereals and animal products after the nutrition duvecation,

The reasons ilven by the mothers are represented {mn the

above table,

3. Changes in Cooking Practices

Coo ing practices adopted by the mothers before and

after nutrition edusationare presented in the table bdbelow,

)

TABLE X|l]

CHANGES IN THE COOKING PRACTICES ADOPTED BY THE WMOTHERS

¥o, of
Food Method methers Heasons Ne
Refore After
Csreals Beiling 40 40 i1, Best way of eooking
coreals 40
3. For good digestion 10
Steaning 32 34 1. This is the best
way of ¢oo' ing 30
breaifast foods
like Id11, Idfappam
Vegetahbles Absorbdbtion 32 3¢ 1. Good taste and fla-
vour are retained 32
in this way of
, coo:ing vegetadbles
2, Loss of natrients
are less 4
Greens Frying a1 k1] 1. Less time consuming 30
Absorbtion 3. Good way of cooking 18
Fleshy Stewing 34 34 1. For good digestion 3¢
foods 3, Vor good taste and
flavour 8
Frying 8 12 1. Good taste 13
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The ohanges in the eoo.ing practises of seleected

mothers revealed a better undorstanding of the importance

'—-
of good oooalngonothnrc faparted through nutrition educa-

tion.

3. Food Preservation

TAPLE X\V

CATTITUDES OF MOTHERS TOCARDS FuOD PRUSERVATION

No. of )
Method :::h.r'__ Reasons No
Before Alter
Pleokling 12 18 i. They were anxious to 16
practise the noval
methods they learnt
2., For unifora consumption
of the seasonal foods 4
throighout
Jam maiing 8 16 1. Less expensive method
since jaggery is used 12
2. Children liie aveets
preparation 8
3. Can be preserved for »
nininu-%ﬁf“%hroo sonths 3

4.

Mothers are anxious to try
out the new pethods learmt, 3

Mothers were fnterested in food preservation, especially

in aveet preparation beocsuse their ohildren like sweet prepara-

tion, This encouraging attitude of mothers towards food is

their realization of the needs of preserving food.

8. Fooy in the gboia o

The table given beiow shows thc foods given in speoial

conditione by the mothers of the selected ohildren before and

after nutrition edueoation,
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TADLE X¢

46

" FOODS GIVEN IN SPECIAL CUNDITIONS

-- s
No,of
stages mothers Food Reasons No
Initial Final
Infaney 40 40 Milk t. Good for health 40
2. For growth 12
3. Easy to digest 10
Yeaning 12 13 Bisouits 1. As they cannot eat
‘hard foeds. 12
9 18 Rice~-Ghee 2, Good for weaning
ehildren
4 8 Soft 3. For good digestion
foods and health 12
3 é Fruits 1. To relieve consti-
Juices pation 9
20 28 Eggs & 2. To promote strength 31
Hilk
Fregnaney 40 40 What all 1. They will have the .
they eat speeial tastes. 40
2. Good for health 40
9 13 kggs and i, Fer good health
silk and strength 13
Leoctation 40 40 Yhat all 1, They should eat
they eat all the foods 40
2., They cannot give
the faood they
ocannot afford 28
10 12 Egg and 1. Good for the health
uilk , of mother and childa 12
Hlsonzod
Diarrtoea ai 28 Bulter 1. To reduce the heat
milk of the body 13
Fruits 2. To deorease the
1ike dierrhoea ] 18
plantaine 5 4404 during diarr-

hoea

10
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No.of
mothers
Stages Food Heasons Ne
Initial Final
e
3
Fever 31 30 Bread and 1. To reduce the heat 18
Coffee of the bedy
4 10 Fruits 2. To improve the 132
heal th
3. They cannot digest
others foods é
4. As per doetors 6
advice
Meseals 11 18 Curds or 1. Salt irretates the
butter body 12
ailk with- .
out salt
8 10 Coeonut 3a. To eool the bedy
water teaperature . 8
Fruits 3. For good health 8
. and strength
- o

The aothers did not realize the ifmportance of foods in

special conditions like pregnaney, infaney, lactation and

in diseaned oonditions,

superstetions.

vinece them to introduce new practises during speeial condi-

tions, take time,

The reasons were ignorance and

Though there was aa faproveaent, to con-
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8. Food Produetien

TABLE X¥/I
FOOD PRODUCTION AT HOME.

Iteme No. of mothers Reasons No
Kitochen Uardens 11 14 1. Cheap to rafse the
kitohen g:rden. 12

2, Waste water can de |
utilised {n a better '

way 4
3. Heduces the foud

budget 8
4. What all the foods

they want c¢an be P

produced at hone

eastly

Milk Produetion 8 8 i. There is no need for

them to buy milk ocut-

side 8
2. Reduoces the food

budget 8

3. The ohildren and family
oan have ailk and mfilk
products asz they wish 6

Poultry 4 6 1. Very expensive way .
to maintain a poultry
with large nuaber of
hens 28

3. Few hens are easy to
look after and encugh
for their faatly 4

3. Can have eggs freely 6

Mothers of the seleeted ohildren were interested in
raising kitchen garden after the nutrition education and they
were happy to have the production from their own homes for

fanily use. Sinoce poultry and dairy maintainarnce are expensive
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methods, need greater capital and will result in great
loss, 1if done carelessly. The mothers were reluetant to

, under take these methods.
TABLE XV]1
KNOWLEDGE ABUUT THE FOUD AND NUTRITION
The table given delow shows the knowledge gained by

the mothers of the selected children in Xutrition.

Attitudes
of mothers

Before After

Meani £ Ade t 1. They did not kaww now
ZEEE to express reasons

1. seal whioh 3 18
fnocludes all foouds

d. All bdasio groups 9 12
3. Good food 4 18

I1l. The food t '

re impurtan
or health .

Itens Rleasons No

Animal Poods 4 18 Promotes growth and gives
strength 16
Pruits 21 28 One of the hasic group to
be definitely included imn
. the adiet. 10
Milk 32 36 1. It 1is 'must’ for 10
children
3. Children like {t 13
Vegetables 12 18 3. Cheap and available
in all tines 18
Willingness to
change food 12 18 Changing foud hadbits i» 10

habite diffioult with fn a short
period.




The sothes of the selvoted ohildren im roved their
knon ledge about Food and Nutrition but they did met show
much faterest im ehanging food habite as there &s need

for oontinuous emphasis on good food hadits.

The tadle represented delow shows the kmowledge and

views of mothers about the Applied Nutrition Programae and

the supplenents given im the sohool.

TABLE VIII
KNOWEDGE AND VIEWS OF MOTHENS ABOUT ANP

No. of
Aspects mothers
o on _¢ro
1. A feeding progranmse 23
3. To promote the health for the vulnerabdble
groups 10

3. As 2 self substaining prograsme in raising
the nutritionel standards of the population ¢

Assigtance for Applied Nutrition Programme
1. The assistanee for ANP is from UNICEF,

Central and State Goveranments 8
Th w ut ¢ )
in Balwad
a) Supplements given are egg ané milk 3
b) The supplenments are good fer promoting

health of presehool childrean 28

All the mothers did not Lnow about the Applied Xutri-
tion Programme, its meaning, the supplements given, and
why they are given., After the nutrition eduecation their
knowledge regarding the Applied Nutrition Programme and ite

objectives improved as given in the above table.
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7. Problems faced by mothers of the selected
children and the suggested improvement

Problems experienced by the mothers in food produc-
tion and the solution suggested to them during nutrition
education are listed in Table represented below,

TABLE XIX

FOOD PRODUCTION AND BETTER
SUGGESTIONS GAVE N -

N

Problems No Suggestions given

Problems in raising
kitchen garden

1. Laek of space 21 Roots, tubers and green
leafy vegetables can be
raised by pot system,

2. Laok of water 4 Waste water can be sent
to kitchen garden from
bath room and kitchen

3, Damage by animals Pesticides and small fence

end pests 3 can be obtained frec from
the block head quarters

Probiems in raising

poultry
Very expensive 28 i. Poultry can be raised in
group method.
2. Subsidy can be obtained
from ANP,
3. Better to attend the
| training given to poultry
breeders.
No space 4 4, Deep litter system should

be followed

Problems in raising
dairy 21 Group dairy asystem 18 good
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Nutrition Education imparted the mothers included
aspects of nutrition. The mothers were also enlightened

about their role in the Applied Nutrition Programme,

If the rural population have to realize the importance
of ANP and maie it a self substaining programme, if signifi-
cant benefits are expected from ANP, if permanency in feedhg
programmes are expected, gre?t attention need to be given
for nutrition education programme, uniformity in preschool
feeding, with well balanced midday meals programme, which
will result in better nutritional status of the preschool
children. In this regard the efforts of central and state
governments, UNICEF and CARE are greatly appreciated but

lot more need to be done to achieve the expected results.

-




V SUMMARY AND CONCLUSION

The effects of the supplements in a feeding programme
under Applied Nutrition Programme, to 40 seleoted preschool
children in Pannimadai Village were studied. The effects
of nutrition education given to the mothers of the selected

children were also evaluated after the study period,

The criteria used for the nutritional assessment for
seleoted children were diet and nutrition surveys,_anthropo—
metric measurements, biochemical tests?ﬂclinical examination.
The beliefs, attitudes, customs and nutritional knowledge of

the mothers of the selected subjects were also assessed.
The findings of the study revealed that:

1. Although the ANP supplements had increased the
nutrient: intake, the diets of the selected children were
still inadequate and did not meet the recommended allowances
of?%CMRQﬂGQ)'

2, The heights and weights recorded during the study
period of 6 months showed an inoreased significance in all
the age groups exceptsin 2Y2 - 3V2 age group in height and
ngY2 ~ 6Y2 age group in weight.

3. The clinical examination revealed an improvement

of the selected subjects over the study period.

4. The Mean incorease in the haemoglobin levels in the
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selected children was higher than the X2MR standard.

5. The atfitudes of mothers towards better dietary
practices and changesin their food habits, customs, beliefs

were appreciable. )

The results of the study revedl"- that the present
amount of supplementation of eggs and milk from Applied
Nutrition Programme are not sufficient to overcome the defi-

ciencies in the home diet.

A uniform policy of preschool feeding supplying the
essential nutrients to overcome the deficiencicsof the home
diets need to be enforced. Until such a status is given
to the nutrition programme the great investmentsfinancially

and human efforts will not bring forth the expected results.



BIBLI OGRAPHY

",

-
'
.
'
»
\ .
|
w
v
o
1
.
v

g e




Alarcon, M.C, "Seminar Work Shop on Intc;ratlng Nutrition
Education on in school Currieululum”, Phillipine

Journsl of Nutrition, 1968, Vol.XXI, pp.90-95,

Armstrong, M, Eppright, E,S,, Chadderdon, H, and Volms, L.
"Eating Behaviour and Dietary Intake of girls 12 to
14 years ola®, Jou of Ame D A -
ciation, 1963, Vol.43, p.24,

Arroyave, G. "Biochemical Evaluation of Nutritional Status
in Man", B5th Intemational Congress of Rutrition
1960, Panel, I~ p,20,

Aykroyd, W.R,, Gopalan, C, and Balasubramaniam. "The Nutri-
tive values of Indian Foods and the Planning of
Statisfactory Diets"™. 6th Revised Edition, ICMR,

New Delhi, 1966,

Balasubramaniam, 3.C. "Nutrition Programmes for Children",

Nutrition 1970, Vol.4, pp.3-9.

Barbara Purvis. "Applied Nutrition in Indie®, Nutrition
News Letter, 1969, Vol.I, p.43,

Reaton, G.,H. and dchenery, E,¥, Nutrition, A Comprehensive
Treatise, Acadeaic Press, New Yor , 1964, Vol,II,
pp.122, 183, 179,

Beartl, J.M. et al. "Diet supplementation for entire
comaunity”., Uhe Ameriean Jouggal of Clinical Nutri-
m& 1970, ok, s P -7195.

Berry, %.T.C. Nutritional Aspects ot Food Poliey" The
roceedings of Nutrition So , 1968, Vol.Z7, p.S.

Blaxter, "Comparative Nutrition®, The Proceedings of
Nutrition Sogiety of India, 1987, p.124.
rown, J,¥%,, Leurs, R.B.. and Harolerecad, F.F.,

ds, Me Graw Book Ce,
5, 382,

ne.,, New Yori, 1989. pp.167,

Broek, J.?. "One Remedy for Melnutrition”,

American
gggg; of Clinieal Nutrition, 1969, Vol.22 p.233.

Cam Cam, G.A. “"Some thoughts on Communication in Nutritiom
Teaehing with Particular Reference to Schools”,

Ngt;iﬂon, ‘9.’9. VOIQXXII. p.ll.

Champakam, S. "Meena imn Milk Land ~ A Role Play”. Swagth
Hind, 1967, Vol.IX, p.3282,



1]

Chaudhuri, fg al. "Anthropometrioc and Haematologioal study
of children Attending an out Patient Clinie", Indian

P!dlatr;.!. 1964, Vol.l. p.12¢, ,

Chairabarti, S.K. "Audio Visual Education in India®, The
Little Flower press, 111 Editiom, 1967, pp.1006=138,

Dale, E. Audie Viggﬁ! gg%hodc in Teaching, The Drvden Press,
New Yor:, 19 o Po 38.

Davey, P.L.H. "The Present Position of Applied Nutrition",

Kutrition News Letter, 1969, Vol.7, p.38.

Dekieffer, R.,E. and Coohmn, L.W,, A Mannual of Audio Visual
Aids Teohniques, Printice Hall, New Delhi, 1988,
pp . 1-'0 )

Devadas, R.P. "The Effect of Food Supplementation on the
Growth and Nutritional Status of preschool ohildren

in Rural Area®. Journal of Nutrition and Dieteties,
1965. v0102. PP “"1‘7.

Devadas, R.P,, Parvathy, P.E. "Influence of Socio-Eoumoaio
Faetors on the Nutrition Status »f Food intake of
preschool ohildren in a Rural Community®. Journal

of Nutrition and Dietetics, 1967, Vol.d, p.fgi.

Devadas, R.P. "The Nutritional Status of Nursing Mothers
in the village®, Indien Jou;ggg of Nutritien and
Di!t!t!g!. 1910. VOI.?, p.15 .

Devadas, R.P, and Usha, T.M. "Diet surveys®, Journal of

Devadas, R.P, "Nutrition Education", Swasth liind, 1963,
Vol. X1I, p.13. -

Devadas, R.?., and Dalambal, "The Impact of Applied
Nutrition Programue on the Nutritional Status
of preachool children", Unpublished Thesis, 1970,

Dhar, B.N. "Rationale of Family and Child Welfare Pro-
gramme”, Kurukshetra, 1971, Vol.19, p.8.

Doraisvani, T.R. et al. "The Effect of Supplementing the
Diets of iUndernourished weaned infants and preschool
children with a spray dried protein on groundnut
protein isolate and skim - Milk powder on their

growth and Nutritiomal Status", Jourpal of Nutrition
!Ed ”‘.!!‘ts.‘. 196" Yol. 1-. po.‘o



57

Edwards, C.H. "rrotein Supplementation of Indian Diets®
N , 1968, VYol.5,
pe 207,

Egger Charles, A, '!!5_Az%L*z*,!:&z*&;:a_zzzlzsung'.
Karui:shetra, 1964, Vol,.13, p.7.

FAQ, "The Investigation of Poed Consumption and Steate of
Nutrition and the need for Expanding Nutrition

Researeh®, Report of the Symposim eof Education and
Training im Eruocpe, 1980, p.2-1i,

FAO/WHO Seminar on the planning and Evaluation of ANP
Prograsme in Asia and Far East. Report om the
Planning and Implementation of Applied Nutritien
of tn“ﬂ’ ‘9‘7' pot‘o

FAO, "Present Position of Applied Nutrition®, reo Nutri-
tien Meetings, Report No.87, 1964-60, p,

FAO, "Hequirements of Vitamim A, Thiamine, Ribeflavin anéd
Naiein", Repurt of a joint PAO/RHO expert Groups
uﬂ‘. ““0 Series '..3". 1'6.. pp.iO-W.

’ %igg:! 35 ggggg rag(vag
on Meeting Report Series

FAO, "Expanded Programmes of Teshnical Assistance”,

FYeod end Nytrition Extensien Programme, 1965, p.8.
FAO, "Heecommendationg on Caleium Needs®. Report c% FAO[
RHO Expert Orewp, "Caleium Requirements”, ’ p.zo.

Ferro, Louzsi G, 'ﬁnpld Evalnntloa of Nutritiom Level",
3. _Jou 3 iniopl Nutritiom, 1966, Vol.19

FAO,

P340,
Ghosh, B.lH, “"Feeding hadits of Infante and ohildrem in South
India”, me_m. 1966,
VOIQ“. Pe .

Gopalan, C. "sualnutrition among Children”, Swasth Hind,
1961. Vol.1X, pp.ﬂ?l~319.

Gopalan, C. and Sonolwara nao, K. 'blinleul ﬂutrltion

tireaves, J.P. "Rescmmended intake of Nutrients for the
Uaited Kingdoa®”, Nutrition, 1963, Vel . XXIII, p.124,



Gulati, P.V. "sortality rate and oauses of leath among

ochildren below five years", Indian Journal of
POGLI!!LG!. 1967, V01.34. 902730

Gurney, J.M. "Anthropometry in Aeotion", T Jd

of Tropigal rediatries, 1969, Vol.15, p.9.

Gyorgy, P. "The preschoel protqotion prograasme”,

Thf %ggrggga Journal of Clinieal Nutrjtion, 1964,

0.4.[’.6-

ilass, K.B., and Pac.er, H, 'ggegf;gtgon and Use gt Agﬂ*g?
Yigual Aids", Printice Hall, New York, 1988, p. 107,

Herman, D.5. "Family and Child Welfare Scheme®, Sogial
Velfare, 1967, Vol.X1V, p.S8.

Hegsted, D.M, 'Prosenrknowlodgo of Caloium, Phosphorus and

Magnesium®, Nutiition Reviews, 1985, Vol,26, p.oS,

ICMR. "Recommended allowances of Nutrient and Balance Diets",
N.d.C, “yd.rab.d. 1968, p.z.

ICMR, "Nutrition Programsme for Children", Nutritien, 1970,
Vol. IV. Do 2-3,

ICNND. "Clinical ixamination procedures". :agnual for Nutri-
tion Surveys, Institute of Health, Betheda, Ltd. 1963,
p.31,

Intengan, C. "Programmes for comnbating malnutrition in
phillipine”, Prescho 1 utritio fashingtoun,
N.R,C, Publieations 1 s D117,

Johnson, 0,C. "Nutrition Education, What is the Goal"?

Nutrition Reviews, 19885, Vol.23, p.354.

Kanungo and Nagarajan, K.V. "Nutrition Programs Progress
and Problems®, The National Séminar on Nutritional
Feeding, 1970, p.i.

Kercood, V. "Role of Mahila Mandals in the Expanded Nutri-
tion Programae®, (1] on Traini Se




59
King, C.G. "Food and World Population®, £

Journal of
Nutrition and Digteties, 198, Vol.8, p.31{,

Mathai, A.J. "National Policy for Children", Kurukshetra
1965, Vol.14, p.18,

Modivitt, M.,E., Mudambi, S.R. "The Applied Nutrition
Programme”™. "Human Nutrition Principles and
Applications in India®, Printice Hall of India
Ltd., New Delhi, 1969, pp.16T-108,

Nagaraj, S. "Applied Nutrition Programme™, Swasth Hind,
1967, Vol.XI, pp.1837-189,

Nageswara Rao, C, "Feeding the Infant®, Swasth !iind,
.‘907. VOl.IX. ppo381-383o

Olson, B.F, "Nutrition Education", Jo
Dietetio: Assveiation, 1987, Vol.80 p.481.

Patwardhan, V.N. "Promotion of Public Health Programumes",
Nutri&lﬁu. ‘910. VOIQ‘. p.30-

Pattison, M., Bardbear, M, Eppright, E, Teaching Nutrition
Towa State Publication Ames, Lowa, 1957, p,.93.
Peres, L.S. "Nutrition in Every day praotise®, pPhillipine

dournal of Nutritionm, 1968, Vol.XIX, p.344.

Proudfit and Robinson. Norpal - nd Therspewmtic Nytrition
13th Edition, I.B.H. Pudbiication, Oxford, 1967, p.188,

(urohit, M.L. and Agarwal, N,L. "Farm Management and Applied
. Nutrition", Kurukshetra, 19658, Vol.16, p.28,

Radha Krishna, M.R, "The Mineral Requirement of Milk Protein

in weanling Foods", Journai of Nutrition and Dieteties,

1969, Vol.8, p.245,

Radha Xrishna, Rao, "Clinical Exsmination of Vitamin aand
Mineral Status in Man®, 2&!.Ls%szna&&eael_sgnx:an;
on Nutrision, 1960, panel I. p.22,

Raman, M.M, "Present situation of Nutritional Status of
Infant and preschool children in Pakistan®,

Q,E,NEI,O, Conference on gombating !a;ggggggggg in
presehool echildrem, Pakisten, 1964, p.t6,

Rao, B.R.H. aiL. "Nutrition and Health Status Survey for

School Children", Indian Journal of Pediatrjios, 1961,

Vol,28, p.49.




Rasa, B, "The Impertance of Child Nutrition Programme
to Family Planning dy their contridbution to
Fasily Viability", C,E.N,T,9, Conference on oouba-
i Ma rition {4 egohoo hildren, Lucknow,

’ p.‘

Ritohie, J.A.S., Learning Better Nutrition, FAO, Rome,

1967, p.74.

Sebastim, E.V, "Better services for mother and children®,
Swasth Hind, 1968, Vol.XI1I, pp.113-118,

Serimshaw, N. "Preschool Child Malnutrition :'rimary
Deterrent to liuman Progress”, %;gggg&zg;g‘;ggggg
National Academy of Seiences, N.R,C, 1966, p,339,

Siva Rao, B, "The National Poliey for Child welfare in

India®, The Children's “nnual [.C.C.R, publication
New Delhi, 1968, p.131.

Simpson, I.A. "The produetion aspects of Nutritlon and
prevcntion of Muluutritlon' | i xi _

iom, bucknow. 1~s*. p.1-10.

Siapson, I.A. Report of FAO/YHO Seminar on Planning and
Evaluation of ANP in Asia and Far East, VYAO, Rome,
1967, p.10,

Smith, N.J. "Nutrition and Aneamia", J

!cdlcg} Sg;v;gol, 1968, Vol. J. p.405.
Someswara Rao, K. 'Blocheuleal Findings in Nutrition
Survey-' Review of Nutrition Suryeys earried out
in Ind;a' MR, 1901, p.41.
Spindle, E. "Prograsme Aids for wor: with low incoame
Fantlies", Jouraga of American Digtetie Assoeiation,
1967. Vol.ﬂo. Pe .
Sri hantia, S.G., "Nutrition of Mother and Child", Nutritiom,
1970. Vﬂl.‘. p‘ 20

Sukhatme, P.V. "India and the Protein Problea", Kurukghetrs,
1”69, Pol‘o

Swasinathan, M.C. et al. "An evaluation of the Supplementary
Feeding Programme for presochool children in the Rural

Areas around Hyderabad City", l%digg gogggnl of
N!szl!ig& !ﬂg Dl!t!tiog. 1970. 0l1.7, p.349,



61

Swaminathan, M.C. "Nutritional Status of Prescheol
Children®, Nutrition, 1968, Vol.3, p.18.

Swaminathan, M.C. and Shantha ivadhavan, "Comparative
study of two methods of dietary survey™, Indian
dournal of edioal Regearch, 1966, Vol.LIV, p.4£80,

Swaminathan, M., "The Nutrition and Feeding Industrial
Wor.ers in developing countries®, Journal o

Nutrjtion and Dieteties, 1967, Vol.d, p.i34,

Teply, L.J. "The Nutritional Needs of Preschool Children®,
Nu n: ' _Ueviewg, 1964, Vol.23, p,.65,

Thirumala Rao, "All India Conference of Pediatriocians”,
Indian Journal eof Child ¥elfare, 1963, Vol.12, p.
164-168.

Thimsayasma, B.V.S5. and Hanumantha Rao, D, ":bservation
of Dietary intake of preschool children", Journal
Po‘ Te

of Nutrition and Dietetios, 1969, Vol.b,

Varley, N, W&W. 3rd Edition,
Williams Heinemann, Medica ook Ltd., London, 1966,

PP« 494-4985,
Vinodini Reddi, "Nutritional Status of Indian Children",

Swagth iiind, 1968, Vol.XII, p.338.

Visveswara Rao, K. Patterns and trends in food eonsumption

in India, Journal of Nutrition and Dietetios, 1967,

Yol.4.
Walli, M.M.K, The Applied Nutrition Programnse,

All Indis
Orientation nggnl%‘ Seminar on Applied Ngtrgglgn
Pro 8 he a akghi-ka-Tala Lucknow, 19063,
PPe VO=T7,

WHO. "Baokground characteristie and present", Position of
Applied Nutrition Programmes”. Report of a joinmt
AQ/%HO T Meeting, WHO Teehnical Report Series
0. ’ 19”“, Pe b,



APPENDICES

n



APPENDIX I
Lrynddudadd g edwd

gre, esan, nd Sagd als dymn3At Comgdd
eda reniud d2eunyd Gandyglsndsl, oip epsepsus
aated Q2ounlad sefe Candrmted, Qlaunlyl &0y
Aopy AL smalm sy agddEsna ¢nangpled Bpagd £4
wley ot 34 senpnedupddat, opp cydwded uadig
Hayd Crndly anedupd o8 dewyyd ~ed e Ugp @it ,
sated S hed rumapd saddimpneru uode diLal,
auitad sqwngndy eesdde Hepd wsatela s7dUL walutyp
Qydlaumdhy, shad aL usdesd cysusal alaayd
aPundduons arudupd Aune gndad Sdug SPognidudd g
Codge Bpddratn adg paw, od, e&ral Paypd smumdLsd
mapdted CaioLited, eeddle ada Qedalsing (sMu-

Wole, rCenydé gnuigne sagsm, ald”uiy SLate wpra

wedtd 38 pupaud adgd. eesd, FAFSA ¢ Caaywd, gAmqd

ofg Ugnwdpara: remy pnoas $L adacy FPgaidunned

aralundyd, & ade endde Gerplaglr adyp reloni,

gApSM sasaga sndd enduny olnd Cgpugacdea LaApSane

safiad welddd slunany sesd) &andeded, Ly aaseld,

dpluda und, mlaL, ddurd "undpawela Fuswpd ded

Gannde ~alpd, aldruny saltal actéd apay YT LS
FAGualyd dgdue? grupd, sdge sn3dln, wdge Alaulpe-

antad, pia piyt avded vaenlanteld, papnd renydd

afopnéduddd gedud adgh,



vesdyr 5& eyplapad tayded edey LaTplde
eududsnd,

sAsrsnIdd eplwsad Wcunpdlghed, g e,
pd, sran Qadsad gPrnddu’ Penls uls w30 vpp

eydapacid "oy dynoCeded agCumaldm,




. APPENDIX II 64

urdle - 31

LR N N el

g baw Palpd pedata

Sud0y @dgd o Jyd wngdd dadera
(&emy)

eg@lnd dag end weondes Jdyie

eTUag  uly Ugesd ~pad Gay,cunlnd ogle

Uy dTury Buwyd uatdgeLnd Mungd

dgouna eduy, Cee palsd andesd,
($86-q)

pAUnlande el uny - &d

po Ales wluna

pp caddr ea"und o eLd

Wagod BT,

viw, pudit, "orgd dsdunpd ~edde

gaprsacd eorund, pad sLene wmy
(¥dawg)

Setsdaw Joa maddwﬁ “g B

wetidaww 528 anfglod gs8

fé, wlar, wndsd '

saé pgd pHt, waP

scata eLUAR, WenTa amy,

(3@ )




urnly « 2
adild CuUBdoE gadud Ceadrand,
s3aviapra mpded pale,

Lwdd iy adid #uﬁ sz.

L afua edLnd aLgde o3y,
praund ugdysd, pddeciid Lédlae vad

ad upe? Lapyrd eliaa prnd udwe

el olaLys vaases Coidde,
sdl adn .08 samd Hees

(enda o8, wudd?e
entlizded pia vud wryd
culoglend uvad escden
satddaw &4 vadle? Jpsd,
aedddand 385 austod yusd
€& rlwi. wodod a8 348 e

Mag scuma elfuRd, acnres wny,



|
—

APPENDIX III

66

QUESTIONNAIRE TO EVALUATE THE EFFECT OF NUTRI{TION

EDUCATION ON THE NUTRITIONAL STATUS OF SELECTED

FAMILIES

Name of the investigator:

Names

Address:

Caste:

Religion

Village:

Bloelk

FOOD EXPENDITURE

Foods

Amount
Month / Daily

Veeokly

Ococasionally

Cereals
Rice
Cholam
Wheat
Maize
Ragi
Others

Pulses

Bengal gram

fireen gran




S

Foods

Anonng/
month

Daily

Weekly

Occasionally

Foods
Hoyse gram
Red gram
Others
Leafy Vegetables
Agathi
Amaranth
Drumstiok
Others
Roots
Oonion
Potato
Others
Other Vegetables
Brinjal
Bhindhi
Heans
Fleshy Foods
Meat
Fish
Eggs
Milk

Butter Milk
Fruits
Plantdin

Others

67




-

-~

¥ SRR =N —

- e e T T

IIL DAILY MEAL PATTERN

Meal Time Mennu
Breakfast 1
2
3
Luneh 1
e
3
Tea 1
2
3
Dinner 1
F
3
IV, COOKING METHODS
Food Method Time

VI, Which foods are good for health?

VII. a) Attitude towards change of food habits.

Change Reasons

b) What is the relationship between Nutrition and
Agricul ture?

¢) What is an adequate meal?




e
el
pnglalialenriwav, Sptp——

& U = dem———e—

VIII. PROGRAMMES IN VILLAGE

(a)
Interest
Programne Knowledge U::;:;
Good Fair Poor s ng
1, ANP

2, Sehool Lunech
3. Balwadi

4., Others

b) Are you a member of Magalir Manram?

©) Activities of Magalir Manram:
d) What are the food beliefsyou have?
e¢) Whptdo you understand by Nutrition?

IX. a) What type of nutrition education prograsmes
do you consider to be useful?

b) Do you convey nutrition knowledge to neighbours
friends and to your own family?

¢) Suitable educational methods for your village

Methods Yes No Reasons

1. Individual contaots
3. Group contacts

3. Talks

4, Film shows

8. Demonstrations

¢, Drama

7. Exhibition

8. Leaflet Distridution
9., Others




m)

n)

o)

How has ANP helped you?

Do you have a kitchen garden?
Space for kitchen garden?
Interest in kitchen garden?

Produce from kitchen garden.
Problems of kitchen garden.

Use of produce fo’family or sale.
Do you have poultry unit?

Yes No

Interest in poultry unit.

Yes No

Number of hens

Problems of poultry unit?

Use of eggs.

Family Sale Exchange
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APPENDIX VI
HEIGHY IN CENTIMETERS OF THE INDIVIDUALS

S.Ko, AUGUST SEPTEMBER OCTOBER NOVEMBER U'eCEMBER JARUARY

92,0 93.3 93.3 93.9 83 93
3. £00,00 100. 4 100. ¢ 100.8 101 101.0
3. 96.0 96.0 - 90,3 96,3 96.4 96.4
4. 4.0 4.0 94.1 94.3 04.3 94.3
8. 88.0 88.0 88.3 88.3 88,3 88.3
8. 87.0 87.0 7.0 87.0 87.0 87.0
7. 67,0 87.4 87.8 871.8 87.8 87.8
8. 90,0 90.3 90.8 90.9 0.9 90.9
9. 99.0 99.0 69.6 99,6 99.6 99.6
10. 99.0 99.0 93.0 93.4 3.6 93.0
11, 93.0 93.0 93.0 93.4 83.6 3.6
13, 7.0 7.2 97.8 97.8 o7 97.8
13. 93.0 93.0 93,0 2.0 92.8 92.8
1¢. 97.0 97.0 97.0 97.8 97.8 97.8
18. 91,0 91.4 91.0 1.0 91.0 1.0
16, 87.0 87.0 87.0 87.0 87.0 87,8
17. 94.0 94.0 04.4 94.4 94.4 94.4
18, 96.0 98.0 98.0 8.8 96,8 8.8
19, 91.0 vi. 4 91.4 1.4 81,4 91.4
20, 101.8 0.8 101.8 101.8 101,86 102,0
as. 99.8 9.8 0.8 99.8 99,8 100.0

32, 83.0 . 83.% 83,8 83.8 83.8 83.8



L

§.xo. AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMUBER JANUARY

23, 88.0 86,0 88,0 88,8 88.8 88,6
34, 99,0 9.0 99.0 99,83 99.3  99.3
28, 100.0  100.0 100.0  100.8 100.5 100.8
26. 80.0 80,0 80.0 80,5 80.5  80.8
ar. 88,0 88.0 8.0 88.0 88.0  ©8.0
28. 88.0 88.5 86.5 86,7 88,7  88.7
20,92.0 2.0 93.0 2.0 92.4 92.4  92.4
30, 3.0 93,0 93.0 93.0 . 93.5  93.8
31, 94.0 94.0 4.0 94.0 94.0  94.0
33, 91.0 91.0 91,0 91.0 91.0  91.5
a3, 91,0 91.0 91,4 91.4 91.6  91.¢
4. 94.0 94.0 94.5 94.5 9.8 94.8
3s, 91,0 91,0 91,0 91,8 91.8  91.8
36, 101.0  101.0 101.4  101.4 101.4 101.4
3T, 93.0 3.4 3.4 3.4 93.4  93.4
3s, 89.0 89,0 89.4¢  89.4 89.4  89.4
39. 93,0 93,4 93.4 93. ¢ 93.4  93.4

40, 88,0 86.0 8.1 68.85 88,8 885.8
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WEIGHTS IN KG OF THE INDIVIDUAL SUBJECTS

AVPENDIX VIl
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S.Ne. AUGUST SEPTEMBER OCTOPER NOVEMBER DECEMBER JANUAKY
1, 11 11 11,5 12 12 12.5
3. 11 11 11,5 11.5 13 13
. 12.5 12.5 12.5 12.8 13 13
.. 11.8 11,5 1.8 12,5 13.5 13
5. 10,0 10.5 10.8 10.5 11 11
6. 12,0 $2.0 13,8 12,8 12.8 13
1. 10,0 5.8 11.0 11,5 .13 13
8. 10.0 11.0 11,0 11.0 11.0  11.5
9. 10.8 11,0 11,8 11,5 11.5  11.8

10, 14,0 .0 16,0 14.8 14.5  14.5

11, 132.0 13,0 13,5 14.5 13.6 13,85

13, 13,0 14,9 14,0 12.8 14.0 14,0

13, 11,0 11,8 11.0 14,0 12,0  12.5

14. 12,0 12.5 12,0 11.5 12.5 13,0

18. 11.5 12,0 12,0 12,0 12.8  13.8

16, 11,8 11,8 12,0 12,6 12,6 13,8

17, 11,0 11,0 11,8 12,0 12,0  14.5

8. 13.5 14.0 14.0 13.0 14.5  10.85

19, 9.6 10,0 10.0 10,0 10.8  10.5

20. 9.8 9.5 10.0 10.5 10.5  12.5

a1, 11,0 11,0 11,5 11,8 12,0  13.8

2z, 13,0 13.0 12,0 12,0 14.5

13.0
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8.No, AUGUST SEPTEMBER oCTOBER HOVEﬁsEEfrﬁicEMEER JANUARY
23. 14.0 14.0 14.0 14.8 14.8 14. 3
24. 11.8 13.0 13.8 12.8 13.0 13.8
38. 13.8 12.8 13.8 12.5. 13.0 13.0
36: 10.0 10,0 10.0 10.8 11.0 11,8
ar. 10.8 11 11,0 11,8 11,8 11,8
ae. 10.0 11,8 11.8 11.5‘ 11.8 11.8
a9, 12.0 12,8 12.8 12.8 13.0 13.0
.30, 12.0 12,8 13.0 13.0 13.8 12.8
3. 11,5 15.8 11.8 11,8 12.0 12.8
3a. 11-8 11,8 12.0 13.0 13.0 13.0
33. 10.8 11.0 11.0 11.0 11.8 11.6
34. 13.0 2,0 12,8 13.8 12.8 ll.k
38, 9.5 9.5 9.5 9.5 9.8 9.8
38, 13.8 12.8 12.8 13.0 13.0 13.0
37. 10.5 11.0 11.0 10.0 11,5 13.0
38. 12.0 13.0 13.0 13.5 14.0 14.0
39. 13.8 12.8 12.5 12.8 12.5 12.5
40, 10.8 10. 8 10.8 10.8 11.0 11,0




APPERDIX VIII

HAEMOGLOBIN LEVELS OF INDIVIDUAL CHILDHEN

'8.No. :;:t;“l .;;:';l Difference
1. 9.2 10.4 1.3
2. 10,9 12.9 2.0
3. 10. 4 11,6 1.3
4. 11.3 13.1 0.8
8. 8,6 10.8 1.2
.. 12,3 12.9 0.6
T. 9.0 10. 8 1.0
8. 13.9 13.1 0.2
9. 9.8 10.3 0.4

10, 13.3 13,8 0.3
11, 9.3 10.2 0.9
13, 10.9 11.1 0.3
13. 9.9 10.4 0.8
14. 10.8 11.3 0.4
18, 9.4 10.8 1.4
16, 10.8 10.8 0.0
17. 8.8 9.3 0.7
19. 7.3 8.8 1.3
a0. 8.8 10.3 1.4
1. 13.8 13.2 0.4
3. 10,2 10.8 0.4
23, 9.8 11.4 0.8



Inftial

Final

8, ¥No, gn. % g, % Di fference
24. 9.3 ° 9.8 1.6
as. 7.9 12.6 4.7
26, 10,9 12.5 1.6
i 10,4 10.2 0.8
3s. 10.1 10.8 0.7
39, 9.8 ' 12.6 2.8
30. 10.8 12.4 1.6
31. 10.3 11,1 . 0.8
33, 10,8 10.6 0.1
33, 11.3 10.8 ° 0.6
34. 13.4 13.3 0.9
8. v.8 10.6 0.8
3e. - 9.4 10,4 1.0

- 37, 9.2 10.8 1.8
as. 8.4 V.6 1.3
39, 10.8 11,2 0.4
40. 10.4 11,3 0.9

MR

1%



