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I INTRODUCTION

One ¢f the most formidable tasks India faces 1is
helping 1ts millions of ehronically underfed, specially
children reach a healthy nutritional level (Devadas, 1977).

Out of 500 millien children under the age of five
years, 400 milliens 1live in the develeping countries and
1t is in this sectien that 97 per cent ef all deaths in
that age group eccurs (Merley, 1973). Children below five
years constitute in our country fifteen per cent of our
populatien. Roughly 50 per cent ef the preschool populatien
suffers from under nutrition and malnutrition which are pre-
eminent handicaps (Gepalan, 1973; Nutritiom, 1973; Brown,
19753 Luthra, 197% and Devadas, 1977). Nagarajan (1977)
speaking about the nutritien profile of vulnerable segments
of Indian pepulation records with a disheartening note that
the ochances e¢f preschool child's survival have not yet shown

eneouraging trends,

Malnutrition is a global health problem and is
mainly due to ignorance, false beliefs, traditions, customs
and faulty food habits (Pascual, 19782; Mathur et al 1974;
Bailey, 19733 Gopalan, 197%; Ramalingaswami, 1975 and
Devadas, 1976, 1977). Malmutrition in the first years of
life "distorts the normal symmetry of size and body", leads



"to a perversion of develeopment", ®creates a dispropertionate

child® or is responsible for "lack of balanced growth"
(Bengea, 1974).

-

gho immediate consequences of malnutrition at
this age are, high morhidity and morsality, while the long
term consegquences are chrenie¢ under nutritien, retarded
growth and mental development, stunted adult status, apathy,
inertia, slow minds and low levels of production (Jelligte,
1968; Read, 1968; Mayer, 1970; Dume, 1971; Berg, 1973; Mc
Namara, 1973; Pasricha, 19733 Kymal, 1973; Brewn, 197%; PAG,
1975; Rajalakshmi, 1976; Stewart, 1976 and Devadas, 1977).
The problems of malnutrition and under nutrition pese a
serious threat to the growth and development of children and
in turn that eof the country. Hence preschool children are
given high prierity in all nutrition programmes (Nutritien,
1973; Swasth Hind, 1974 and Cool, 197%).

Several supplementary feeding pregrammes have been
launched and are in operation under the auspices of the
central and state governments and voluntary agencies
throughout India (Devadas, 1976 and 1977). Any feeding
Programme to So successful should have a builtin integral
health and nutrition education scheme., Most of the feeding

programmes in operation in India are at present aided by



agencies from other countries and supplies, food materials

as donations, Once the agency ceases to supply the food
materials, the feeding programme will lese its impetus.

It is in this vein that the present day mutritien experts
speak about the utilisation of low cost,lecally available foeds
which have been an element of self generation and self-
reliance {@epalan 1973; Pasricha st al 1973 and Devadas

ot 8l 1976).

Apart from the bensfits outlined above, improeve-
ment on local dietariss has an advantage of being weven around
the fraditional food habits and cultural dietary patternsez
the society and hence inspite of feeding programmes being
withdrawn, has the possidility and toallblltti ef centinuance
by the families themselves if they are given proper mutri-
tion education. Costing sueh improved dietaries to suit
the common man's purse along with preper education in nmmtri-
tion and availability of foods would gain momentum in its
folleow up By the common population.

Devadas and coworkers (1972) have developed many
a low cost indigenous dietary combinationr based on local
diets of which two have been selected for human feeding trial
for their superior protein quality, ealcium availabilisy

and carotene utilisation as judged en experimental animals.



The present investigation was an attempt to
evaluate the impact of those two low cost, loecally available
rural diets based om ragi and rice on preschoel children
between the age of twe and a half te three and a half years.
A Balanced diet with razi or rice as the basic feod, pulses,
green leafy vegetables, roots and tubers, other vegstables,
nuts and oilseeds, fruits, Jaggery and milk products were
used in the feeding trial to meet two thirds of the daily
Reconmended Allowances for foods. The nutritional benefits
of these diets were studied through changes in the anthrepo-
metric measurements, biechemical parameters and ¢linical

picture of the prescheel children over a peried ef six months.



II REVIEW OF LITERATURE

The literature pertaining te this study on mutri-
tional evaluatien of improved leocal diets dased en ragi and
rice on preschoel shildren is reviewed under the following

headss

A, Nutritional prefile of preschoelers in India

B. Indigenous food combinations as a sirategy
t0 eombat malnntrition

C. Methods of assessing the nutritional status
of preschool ehildren anmd

D. Feeding programmes as a measure to alleviate
malnutrition among preschool children,

A, Nutritional profile of preschoolers in Indiasg

!ho world's population was edging towards four
billien by She middle of 1975, and increasing by nearly twe
per cent a year. This rate of increase means that the earth's
pepulation would double in the early years of next century
(United Nations, 1977). It has been estimated that at least
460 million people now sufferc:! from a severe degree of
Protein energy malnutritien (UNICEF, 197%). Out ez 500
millien children under the age of five years, 400 millien
live in the develeping countries, and it is in this section
that 97 per cent eof all deaths in that age gromp eccur
(Morley, 1973). Children below five years constitute in
eur country 19 per cent of the pepulation (Gopalan, 1973
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and Luthra, 197%): Roughly 50 per cent of the prescheel
population suffer: from under-nuirition and malmutritien
which are pre-eminent handicaps (Morley, 1973; UNICEF, 197%;
Jathra, 197% and Prasannappa et al 1976).

Every ehild has a future and it is determined hy
what and how often de we feed him~whether he will be healthy
or diseassd, intelligent of retarded, clever or dull
(Mehta, 197A)., The impact of undernourishment is not always
limited to death during the early years of human life,
Experiments have shown that -ovorb malmutrition during the
formative years results in emotional problems and difficulty
in adapting te ochanges later en. Pretein, crucial fer
children's mental development, is often lacking in the diets
of pregnant women, The infant, unable to get enough nmutri-
tion in the fetus during eritical stages eof development,
may never recover (Devadas, 1970; Srikantia and Sastry, 1972;
Brown, 1973; Swaminathan, 1971 and Udani et al 1976). The
effects of diseases and malnutrition are also frequently
more serious during the fermative years and prevent: ohildren
from attaining the full genetic potential for development
(Cravioto ot gl 1969; Behar, 1979%; Luthra, 1975 and Udani
st al 1976).

Malnutrition is an importent cause of infant and
child mortality, stunted physical growth, slovw minds, low



work out put, premature ageing and reduced life !pan in the
develeping countries. (Read, 1968; Jelliffe, 1968; Mayer,
1970; Dumo, 1971; Berg, 19733 McNamara, 19733 Brown, 19753
PAG 1975; Stewart, 1976 and Devadas, 1977). Malnutritiem

is invariably associated with infections and infestations.
While malnutrition increases the susceptibility te infection,
infection aggravates malnutrition (Serimshaw et al 1968;
Datta Banik et gl 19713 McCance, 1971} Scrimshaw, 1972;
Devadas, 1972; Geopalan, 1973; Srikantia, 1974 and Jelliffe,
1976).

Geod mutrition and malnutritien are the end results
of many interasting factors eperating simultaneously and
concurrently en the individual in the physical, ecological
and cultural emvironment (Devadas, 1972 and Gepalan, 1973)¢
The mutritioen and diet surveys carried out in the different
parts of eur ceuntry under the auspices of the Indian Council
of Medical Research have shown that the diets of poor people are
composed predominantly of cereals and are defieient in
protective foods, such as egg, meat, milk, vegetables and

fruits (Pandit, 1964; Rao, 1968 and Desal st al 1970).

The pattern of growth and physical status, though
gonetically determined is strongly influenced by several
socie-economic factors of whioh, diet is important. Children

belonging to different socie-~acomomic groups and different



income levels have been shown to have significant differences
in sheir growth pattern and nutritional status. Rao and
Sathyanarayana, (1976), Devadas and Baswaran (1967) and
Thimmayamma ¢t al (1974) also epine that income appeared e
have a decisive influence on the feod intake. The diets
consumed by the weaned infants and prescheol children belong-
ing to the low income groups of the population in India are
lacking in general, in pretective feods. (Devadas et al
1937; Champakam and Balasubramaniam,1968; Balasubramaniam,
1969; Bagehi, 1970 and Gopalan and Vijayaraghavan, 1971).

The primary bottle neck imn the dietaries of pre-
schoelers belonging te the peor sceio-econemio class as
indicated in several studies (Rae, N.P. et al 1969; Rae,B.8.X
st al 19693 Gopalan, 19693 NIN, 1972} Sundararaj, 1972;
Srikentia, 1973 and Pasricha, 1973) peint out the existence
of a caloris gap eor feod gap. The intake of iroam, thiamine
and niacin were adequate, while the amount of Vitamin A,
ribeflavin, ascorbie acid and caleium in the diets of the
preschoolers were found to be markedly deficient (Sundararaj,
1972).

As Gopalan (1973) points out, the ultimate mntri-
tional wplifiment of our comsunities can only be achieved
through educating the village communities to effectively
utilise lovally available foods for better nutrition.



B. igenous food combinations as s strate combat
ma ons

In most of the developing sountries, the diets
consumed by a great majority oontain negligible asmounts of
good guality proteins, These proteins are costly te purchase
and are beyond the reach of the poor (Devadas et al 1974).
The strategy suggested by Sukhatme (1972) fer alleviating
protein malnutrition is the production of senmi conventional,
inexpensive, lecally available protein rich feeods.

One of the most important reasons fer using lecally
available feods in any supplementary feeding programme, is
that it intreduces an element of self generasion (Pasricha
st al 1973). Rajalakshmi, (1976) feels it is appropriate to
enphasize that diets or supplements.based on erdinarily avail-
able foods can eradicate the d-!ici;noy symptoms resulting
fron malnutrition and that we nesd not place our dependence
on processed high protein foods, According te Seman et al
(1974), the need for local foods to meet the nutritional
requirements of people is more than ever urgent in the present
context of accent an selkf reliance, for self sufficiency
alone can ocombat malmutrition and pave the way to success,
warns Gepalan (1973),

Kymal (1973) feels that the acute shortage and
high cost of econventiomal high protein rich foods such as
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milk, meat; eggzs ete. have nccessitated the development

of nutritieus precessed foed for-ulnttons based on readily
and lecally available cereals, fortified with high protein
edible oilsesd meals and also pulses.

Modern science and teehmnology has made possible
the production of various processed pretein feods as a
measure te meet the protein deficiensy. 3Some of the pretein
rich feods developed in India are the multipurpose food,
malt foods, vegetable milk, cotton seed meal, vegetable
protein mixtures, fish protein concentrates and leaf protein
(Mathrani, 1978 and Devadas st gl 1974). Research efforts in
several ceuntries have helped to develop high protein .
mixtures of lecally available plant material that appreach
or equal the results obtained with milk preteins, The main
protein sources for such combinations are cereals, legumes,
oilseeds and meals and {solated plant proteins (Register
et al 1967). Several workers in India have reported : 3 $he
development of supplementary foods based en the lecally
available protein rich foods of vegetable origin, suitable
for supplementing the diets of vulnerable sections of the

populations (Subramanyan et al 1960 and Devadas and
Radhabat ') 1966 ) .

Bains et al (1960) reperted that CFYRI had developed
palatable protein rich foods designed as nutro food comprising
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nutro biscuits, mutre macareni, nutre breakfast and nutre

protein foods.

Parthasarashy et al (19$2) found that supplementing
a rice based diet with 50g. ef edible ground nut flour, )

fortified with vitamins and minerals has a significantly

higher nitrogen retention than rice diet.
{

Rao et al (1965) demonstrated that Multipurpose
food containing groundnut flour and Bengalgram flour was
enes of the good sources of vegetable protein fer prescheool

e¢hildren,

The supplensntary relations between the proteins
of rice and ragi and Bengal gram fed in the ratie of 733
have been studied and a feeding trial was conducted on
weaned infants by Daniel et 3l (1967) with low cost balanced
foods based on blends of ragi er maixe, groundnut, dengal
gram, soya and sesame flour, and fortified with limiting

amino acids,

Radhakrishnan et gl (1967) studied tha: effect of
the wheat based and rice based diets on the growth ef

preschoolers., There was greater increase imn height in group

econsuming rice-based diets.

Chandrasekhara et al (1972) report that spray-
dried preparations containing ground nut protein in combida-
tion with milk-solids and small amounts of ensymatically
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treated wheat and barley have beem efficient in the feeding
of young infants. These contain 26 per cent protein.

Pexiera et al (1968) found that an infant food based
en peanut. flour, containing enly 25 per cent skimmed milk

with solids, was as adequate as whole milk,

Swaminathan et al (1968) studied a diet basodion
ragi, supplemented with protein foods based on gromndnut,
sesane, Bengal gram and soya flour or skim milk powder,

The same study with maise showed that the growth promdting
value of the maize diet was noted only when the supplement
provided ten per cent extra preoteins. The effect of replace~
ment of 25 per cent of the cereals in peor Indian diets

with a lov cost mixiure containing 19.3 per cent protein
based on a hlend of ragi E; perxr cent, peanut flour 25 per
eent and chick pea fleur 10 per cent fortified with calciup,
phosphate and vitamins, on the overall value of the diets
resulted in significant dncreases in growth of children
(Ewrian et al, 1970)

Narayanaswamy et al (1972) ebserved a significantly
higher nitrogen retention in children whose poor rice diet
was supplemented with low cost protein food (based en wheat
and soy bean) er chick pea or skim milk powder. This provided
an extra protein of 3g, to 10g. to their diet,

A supplement in the form of laddoo made from wheat
flour (30g), green gram (20g), groundnuts (8g) and sugar er
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Jagzery (20g) was enough for a child per day te bridge the
caloric gap of 300 calories in prescheol children (Swaminathan
ot al 1973 and Srikantia, 1973).

Balahar-a high protein, low cost well balanced
food developed by the Central Food Techmelogical Research
Institute (CFTRT), Mysore, is a blend of wheat flour, ground-
nut flour, and Bengal gram flour fortified with vitamins and
minerals., The protein content of Balahar now under prepara-
tion is between 82~24& per cent and gives 360 salories per

100 g. ‘Ky.ﬂ-l. 1973)0

Miltone is a vegetable toned milk, Imstead of
using imported skim milk powder for toning, protein isolate
from groundnut has been usei, The groundnut cake, a by~
product of oil industiry ean be mande use of for its prepara=
tion and it has high pretein content also. It gives & per
cent protein, 5 per cent carbohydrate and 150 X.U, vitamin A,
The enly drawback is its short shelf life like ether
pasteurised milk (Chandrasekhara, 1973).

Under CARE, Kerala Indigenous Food project developed
an indigenous food for Kerala which consisted of tapieca
fleur, peanunt flour, Bengal gram flourj wheat flour and
Multipurpese food (Chick Pea flour and Bengal gram flour in
She ratio of 331). This can be used in the form ef uppuma,
payasan or porridge. Its calerific value for 100 g. is
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5410 and the protein 15g. (Napier, 1973). Chandrasekhar

st al (1976) evaluated the KIF Products evolving lecal

recipes for school children and found thet te be highly

acceptable.

Devadas et al (1974%) evaluated a weaning mixture

based on lecally available cereals and pulses sueh as maise,

roasted Bengal gram dhal, reoasted groundnut and jaggery.

A significant increase vas seen in the heights and weights

of ehildren in the experimental group.

€. Methods of assessing the musritional status of preschool

childreng

In general, the ebjectives for which the nutritional

status of populatiens and individuals need to be assessed

as summarised by FAO/UNICEF/WHO (1976) ares

1,

3

A,

3.

6.

Diagnosis of the nature, extent and causes of
mtritional probiems;

Establishment of a baseline for a later
evaluation of centrol measures, curative or

preventive}

The spcreening of populations for individual
health carej

The regognition (identification) of changes
in nutritional stasus as trends or movements
around trendj

The planning and monitoring of programmes and
policies for food and nutritiem; and

The establishment of an early warning system
for a seriously deteriorating situation or a
develeping emergency.
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Nutritional status of an individual or community
could be assessed by various yard sticks, as dietary survey
such as welghment or recall method, physical anthropometry,
biophysical and bio-chemical tests and vital statistics
(Jellifte, 19693 Davidson et al 1973 and Swaminathan, 1974).

i. Anthropometrys
Anthropometry, consisting, primarily ef the direct

body measurements by means of the anthropometers is a

technique used te express the form ¢f body, gquantitatively
(Meysr, 1972 and Tan et al 1974). Amthropemetric data effer

a method for evaluating the ultimate prodmct of growth for

any community, The need for such data has been emphasized

in the interest of tackling malnutritien. It has been generally
agreed that nutritional anthrepometry may be a useful teol

in the assessment of the magnitude ef malnutrition (Sastry

and Vijayaraghavan, 19733 Gupta et al 1973 and deGwynn and
Sanjur, 1974),

(a) Heights

Ronaghy et al (1968) believes that heighit iz more
significant, weight may vary from shert term factors, but
height onece gaimed is not lest. Thus, VWaterlew, (1963) says
that stunting im height 1s perhaps an evidence of a leng
sontinued process, where as a weixht deficit ocan eof course

be established in quite a short time,
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(») Weights

Weight, the total measurement of body mass, is
key to nutritienal anthropometry. It is easy to measure and
understand eqully by doetors, nutritienisits and methers and
mothers and presents practical form of nutrition educatioen

(Jellifte, 1968),

Watsen and Lowery (1967) suggest that, of a group
of body measurements, body weight is the best index of

nutrition and growth,
(o) d eircumference and chédst cirocum noes

Head circumference is related mainly to the brain
size and growth and to a small extent to the thickness of
scalp tissue and sknll, The head circumference may be used
as a rough additional guide in age assessment (Jelliffe, 1966;
Parekh ot al 1970 and Wakhlu, 1972). At birth, the head
circunference is larger than the chest circumference. In
Indian children (both boys and girls), the crossing ever of
chest and head circumfersnce takes place areund twe years
whereans in American male infants this takes place by about
nine menths., This indicates the growth retardation in
Indian children due to poor nutritional status (Gepalan
and Vijayaraghavan, 1971).

(a) M1d upper arm circunferences

Between one and four years of age arm circumference

shows little increase and is therefore relatively age



17

independent, Arm circumference related to height has been
used as an indiocater in relief operations in Nigeria and
Bangladesh for a quick classification of malnourished children
(Florentino & picar, 1973 and FAO/UNICEF/WHO, 1976).

Studies conducted at National Institute of Nutri-
tion (ICMR, 1976) Hyderabad, show that both arm circumference
and body weights wers significantly lower in children with
signs of protein-energy malnutrition as compared te apparently
normal children., Though arm ecircumference is significantly
associated with all other measurements {weight, height, chest
circumference, head ciroumference, calf circumference, fat
folds at triceps and calf), a considerabls proportien eof
variation exists in measurements reflective of skeletal
development, muscle and fat components of the body. Arm
circumference alone may not provide reliable information
regarding protein energy malmmtrition, but together with
other measurements like height and weight will be of use for

the assessnment of nutritional status.
2. Bilochemical methodss

The most ohjective means for assessing the nutri-
tional status and to evelve soms normal patterns of deficiency,
will be hased on biechemical analysis of materials such as
blood and urine that can be sampled easily (Rao et al 1969
and Whitehead, 1969)., The methods found useful as for
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diagnosis of protein deficiency include, estimation of plasma
protein concentration, free amineacids im serum, albumin and
ereatinine excretion or urea/coreatinine ratio im the urine

(MeLaren et al 1965} Jones and Schendal, 1966 and Swaminathan,
1969). '

A situatien of insufficient protein intake results
in a decrease in the protein mass of the hody, Therefore,
the detection of this deerdase would be a direct indication
of protein depletion. The excrstien of urinary ereatinine
per unit of tinme is recognised as an indirect indieator eof
muscle mass. (Arroyave and Wilson, 1961). Creatinine height
index has been preposed as a simple guantitative expression
of the extent of depletion (Viteri et gl 1966). The index
is the ratio of the amount of creatinine excreged per unit
of time by the children under study to that exciZreted by the
normal 6hildren of the same height regardless of age. A ratio
ef one would dh course indicate a fully developed muscle
mass for the subjects being assessed. Ratios lower than 0,9
are interpreted as indicative of proportionally depleted
protein mass (Arroyave, 1969),

Aneamia is a common problem in pediatric practiece.
It has been observed that the regeneration of haemoglobin
does not keep pace with the disappearance of osdema on high
protein diet nor with the restoration of plasma pretein.
(Rao and Sandesi, 1970).
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S Clinical examinations

Gopalan and Rao, (1961) states that signs of frank
deficiency are so widespread that e¢linica) assessment of
malnutrition gains particular importance im India, Krehl
and Hodges, (1965) consider the clinical methed as the most
comnonly used methed of assessing the nutritional status,

The ¢linical examination adopted in nutritienal
studies, 1s a careful physical examination including medieal his-
tory, with special attention given to various symptoms and
signs that are more or less associated with nutritienal
deficiencies (Swaminathan, 1969 and Nelson, 1963). The
superficial epithelial tissues, especially the skin, eyes,
hatr and buocalmucesa or organs near the surface of the bhody,
such as paretids and the thyrodds are examined., This method
has been found to be relatively inexpensive, rapid and not
requiring elaborate field equipment or a costly laberatory
(Jelliffe, 1969). The common nutritional deficiency signs
that are leoked for are pale cenjunctiva, Bitot's spot,
angular stomatitis, retarded growth and skin changes, bleeding
spengy gums, pigeon chest, bowlegs, knock knegs, changes in
the tongue ete. (Mathmr ot gl 197A),

The limitations, however are that tiinod physicians
are nseded to examine the groups amd that the same group muss

be examined periodically to detect improvement or worsening,
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A, Dietary surveys:

Dietary surveys are carried out to obtain information
on dietary intake to determine in large measure, the nutritional
level and health of its people, and to identify groups and
individuals suttoring from malnutrition amd rectify the
effects of 11l balanced diets (Martin, 1963; Sjelin, 1969
and Davidson et al,1973).

D. Imporgance of pregehool feeding programmeus
As outlined by Devadas, (1973), prescheol feeding

programmes should aim at oonprnhonaivonoss; use of lecak
foods, looal participatien, good erganisation and integration
with ether health services. They have a twin role to play,
namely, 1. the improvement of the nutritional status of the
¢hildren and 2, natrition edwation with the feeding programme
serving as a oulturally acceptable and practieable teaching
aid to motivate and senvince the community, tewvards desirabdle
changes im feed behaviour and Rhabits.

In all developing countries, mutrition ef the pre-
school and school ehildren has been engaging considerable
attention. The prevalence of malnutrition in this age group
has been estimated to be as high as 50 per cent amd special
nutrition programmes and midday meal school feeding programmes
have heen undertaken in different countries for the past
several years (Sukhatme, 1967 and Kothari, 1973).
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One of the important aspscts of supplementary
feeding programmes is the nature of the feod supplement, which

needs to be given,

The food supplements advocated in these programmes
have varied on the ba.ilfgvailablo raw materials and cen-
venience of using them., Several blends based eon cereals and
olil seed flour have been used by Governmental agencies under

aided programmes (Swaminathan et al 1972).

Puller ot al (1973) and Bhattacharya et gl (1972)
point out that the criterion for the selection of supplementary
foods 1is that they are locally available, relatively inexpen-
sive and commonly used by the pepulation., To be fully
effeoctive, the supplement has te be so formulated that it will
bridge the gap bdetween Becommended Allowances of all nutrients
for optimal health and the level of nutrients supplied by the
existing habitual diets (Srikantia, 1973).

Some of the feeding programmes in action in the

country ares
a. 3Special Nutrition P e P

I% 18 a direct attempt at reducing and checking the
ill-effects of malnutrition., It provides supplementary nutri-
tion to children below six years as well as to pregnant and
lactating mothers. Two specifioc groups of pepulation-the murban
slum dvellers and tribal population-are benefitted by the



programme, The supplement received by children of i-3 years
gives 300 calories and 10~-15g protein., Apart from supple-
mentary feeding, periodic health check-up and immunisation
are also carried out., Improvement in the appearance of the
children and their body wahight is assessed and blood tests
are carried out (Nutritien, 1973).

b. n 1ld Development Services (ICDS

As a pilot projeet, the Central Government has
started this in 3} bloeks (17 rural, 10 tribal and 4, in urban
areas). 7The aim eof the scheme is to provide a package of
services which are essential te easure the healthy develop-
ment of prescheol children. The services oconsist of: supple~
mentary nutrition, immunization, health check up, referral
services, natrition and health education and non formal pre-

school education (Secial Welfare Newsletter, 197%).

6. Applied Nutrition P;gg;pnmo{éggl

This was startied by the Department of Rural Develop-
ment basically educational in character, aims at stimulating
selfhelp activities for the eptimim use of food resources
available in the rural arces, It is designed to make the
community more censcious of nutrition to impart matrition
education te children and mothers and to bring about a change
in the food and dietary habits through lecal production,
demonstration cooking and feeding (Barocoah, 1976).
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4, Balwad d P rammes

The Department of Secial Welfare eperates more
than 1,700 balwadies for preschool children in the 5-51‘ years
age group., They provide a daily cooked midday lunch for the
children in these balwadies, Food is provided either by
the CARE organisation (C.8.M. and e1l) eor is locally purchased
and the meal 1s cooked at the feeding centre (Kothari, 1973).

A Comparison of the two kinds of deeding programmeg,
namely, "On the spot feeding®™ and "Take home system® was
attenpted by Devadas, (1973). It was found that the "take
home food"™ approach could he econtomical. and feasidble than
%"on the spog feeding®, BSimilar ebservations has heen
reported by Grewal et al (1974) and Gopaldas, (1976). in
their studies on the adhoc project Poshak sponsored by CARE

as a pilet scheme to improve the nutritional status ef women
and children.



III EXPERIMENTAL PROCEDURE

The specific aim ef this investigation was $o
evaluate mutritionally the impact of two improved rural diets,
based on ragi and rice on preschool children. The procedurs
involved in the cenduct of this investigation consisted ef
the fellowing steps.

A, Selection of the villages, and setting-up of
the preschool

B. Seleoction of the preschool children

€. Planning and standardisation of the meal pattorn
for the two preschools

D, Conducting the feeding pregramme and

E. Evaluatien eof the outcomes of the feeding
programme,

A lecti the llage d setti of the eschoo 1s

Two villages, namely, Govanoor and Gudalur Koundam~
palayam of the Perianaieken Palayam block were selected as
the venue for setting-up the two prescheool feeding centres.
These centres were selected hecause of the ce~operation
evidenced by the local leaders, panchayat officials and because

these two areas were not covered by any other feeding

programme,

The preschools in Gevanoor and Gudalur, Koundam Palayam
were set-up in lecal buildings provided by lecal leaders

and were to serve as feeding centers for rice hased and ragi



based diets respectively. The necessary equipment like
vessels, stering equipment, toys and educational materials
were procured by aid from the Avinashilingam Trust Institu-

tions,

Bs Selection of the preschool childrens

Twenty five children each from lew secie-ecenomic
group in the twe villages between the age range of twe and
a half to three and a half years were selected to serve asm
the experimental group in the investigation. Apart from the
economic status of the parents, willingness and co-operation
of the parents to participate in the pregramme ever a long
period was also the criteria in the selection., A third gromp
of twenty five children from an adjeining locality and
belonging te the same socis-ecenomic back ground but not
participating in any feeding programme was selected as contrel

c. 1 d standardisation of the meal ttern r
e 0 _prescheolss

Based on their investigations with local rural
diets of Cotmbatore district Devadas and Coworkers {(1973)
had enhanced the nutritive value of ragi bhased and rice
based diets with low-cost, locally available foods like sweet
potate (root vegetadle), herse gram (pulse), sesame and ground
nut flour (eil seeds) and amaranthus (green leafy vegetable)



Their results in evaluating biologically the protein guality
of the above combinations on albino rats indicated the
potentiality ef a rice based mixture which had herse gram,
sesame and groundnut flour and a ragi based mixture which
had groundnut flour and cotton seed flour as their components
apart from legumes, root vegetables and green leafy vegetables
in promoting growth, nitrogen, caleium and vitamin A reten-
tion. Subsequently based en their earlier recommendatiens
Devadas and co-workers (1976) as a prelude to a longitudinal
human feeding srial to test the efficacy of the twe ragi
based and rice based mixtures had translated these mixtures
into suitable recipes and meal patterns., In this investiga-
tion an effort has been made to study the nutritional impact
of the above mentioned rice dased and ragi based mixtures

on a group of preschecl children over a peried of six months,

In formulating the meals to be served in the pre-~
schools, the percentage oomposition of the ragi based and
rice based mixtures (Devadas and Ceworkers 1973) and the
ICMR recommended allowances for feod for preschool children
were taken into consideratitn. The aim was to provide 2/3
of the reguirements of preschool children through the pre-~
school feeding. Quantities thus formulated mming the above
oriteria for the ragi based and wice based diets ¢ given
in Table {§.
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Taking into consideration the local dietary habits
and meal patterns gathered from the bench mark socio-sconomie
cum dietary survey, She raw foods as outlined in Table I
were translated into practicable recipes and distributed into
the three meals of the day as given in Table IX, A model
menu for a day in both ragli based and rice based diels is
alio prusonfod in rig.rté
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1. RICE BASED MODEL MEAL FOR A DAY
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These menus vers standardised for their adequacy
and acceptability (Devadas and coworkers, 1973) en a small
sample under similar Secie-economic cum cultural conditiens,
Using the standard nmeasures, the foeds for each meal were
deolled out accerding to the menu pattern as eutlined in
Table XII, in both the feeding centres. These measures ensured
the adequacy of feeding each day the gquantities prescribded
for pre school children for both the diets to meet 2/3 eof
their daily feod requirements,

ndue the fee [ Y]

The raw ingredients fer the feeding were bought
in bulk every month and dolled out as per the standardised
quantities given in Table I every gravtano evening, T7The meal
pattern as outlined in Table IXI were fellowed and the three
meals of the day wers prepared and since the bulk had to be
distributed for preschool children, snacks like sesame balls
were given at intermittent feedings around 1i.,a.m. and / or
before leaving the fesding centre. This ensured totality in
consunption fer this age group of children. In bdoth the
feeding centres the above pattern was adhered te and care was
taken to see that children consumed the meals served without
wastage. Meal time thus was an enjoyable pericd for the
children, as is evident frem PFig.2. Regular records of atten-

dance at feeding was maintained and reasons for absenteeism
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if any recorded., Since the children were in the prescheol
from the morming till evening, a routine education programme
for preschoolers has been initiated after preliminary adjust-~
ments by the children. Aeccordingly readiness activities has
been started after four months., Nautritional themes has been
introduced inte the songs and steries taught to these children
as partfihoir pre-school educational activity from the
beginning, Facilities for indoor and outdeor play and all
possible help and attention $o capture the interest ef the
preschool children and their parents and te sustain their
interest in participating in the feedimg programme has dbeen
provided, Such educational cum nutritienal benefits has
impressed the parents of the preschoeol ghildren and the
activities of the preschool has atteracted the children result-
ing in the success of the conduct of the feeding programme,

E. aluation o he gomes of the feed anmes

The criteria of evaluation to judge the nutritional
impacts of the feeding programne feor the preschool children
includeds

1, Anthropometric measurements
2. Blechemical estimations

3. Cliniecal pieture and

A, Food intake
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1. Anth O M ) suremnentss

Body measurement is more realiable than sub-clinical
assessment becaunse physical growth, theugh genetically
determined, is strongly influenced by food intake. (Topps
ot al 1970 and Linares ot gl 1972) In this investigation body
measurements of children to imnclude height, weight, arm
circumference and chest circumference were taken using the
procedures outlined by Jelliffe (1966) and taking care of all

the usual precautions.

Hoeights and weights of all the children of both the
control and the experimental groups were recorded every momnth,
Heights were recorded to the nearast 0,1 cm, and weight
recorded te the noar;st 0.5 X.g. The balance was checked
and standardised wusing standard weighta, defore taking the

weights every month,

]
The chest circumference was taken wsing a non-

elastic fibre glass tape in the bare body te the rearest

0.1,and the mid arm cicumference of the left hand te the

nearest 0,4 em. Using the above moasurements of heights and
weights as related to the age of the preschoel childreh, weight~
height ratio has heen caleulated,

2, Bioshemical estimationss

Biochemical indices like haemoglebin level, wurinary
creatinine, serum protiens and serum vitamin A levels are

sensitive indicators reflecting the guality of food protein.
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Haemoglebin level of all the children was determined
ence in three months msing the cyanmethaemoglobin methed
(XCNND, 1967).

In erder to estimate the urinary creatinine levels,
samples of urine from all the preschool children were collected
every three months, using the proceedure cutlined in NIN
manual (1971).

For the purpese of estimating total protein, serum
albumin glebulin values and serum vigamin A levels, a total
of five ml of blood was required and hence five-most co-
operative preschool children from each group were selected,
Using the standardised procesdurs of Varley (1969) total
serun proteins, albumin and globulin were estimated by the
Biuret method,

Serum Vitamin A (retinol) values wers determined
spectrophotometrically using the precedure as eutlined by
NIN (1971).

3¢ Clinical examinationss

Clinical examination was conducsted with guidance
Irom a trained physician fer all the children using the ICMR
schedule and prevalence 6f nutritienal deficiency symptoms
noted, during the beginning and towards the end of the
investigation perfod., A record eof attendance kept in the

preschool and clese fellow up 6f the causes of absentes:sm



holpod;ovaluato the incidence of sickness among the preschool
children in this stuady,

&¢ Food and nutrient intakes

Records of food and nutrient intake as obtained
from one, day recall method was maintained and $his helped
to estimate the total food and nutrient intake per day for
the preschool children.



IV RESULTS AND DISCUSSION

The present investigation was planned teo evalmate
the nutritional impact ef two impreved rural diets based on
.razi and rice en preschool children, Accordingly two pre=
school feeding centres with 2% preschoel children esach of
the age group 2¥2 %o 3Y8 years for ragi based and rice based
diets were set up., The impact of these diets on the nutri-
$iona) status of the prescheol children as against a control
group of 235 preschool children net partiecipating im any
feeding programme was evaluated over a peried of six menths,

The results obtained is discussed under the following headingss

A Yood consumptien pattern of the preschoel ehildren
B. Nutritional status of the prescheol childrea

i. Anthrepometric measurenents

2, Biechemical estimations

S« Clinical picture

&, Attendance and incidence of sickness

A. Jood consumptien pattexn of the prescheol childrens

¥ood consumption pattern of all the children both
in the experimental and eontrol group were computed from the
information gathered using the recall method of diet survey.
The ehildren in the experimental group had all their meals

except dinner in the prescheol, whereas children in the contrel



group had all their meals at home, The average food intake
of the three groups compared with that ef the Indian Couneil
of Medical Research, Recommended Allowances {XCMR, 1976) is
given in Table III,
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The intake of cereals and puises in the diets eof
children both in the ragi and rice groups were above the
recomunnded allowances which was mainly due to the supplements
given, In the contrel group both these fell six and sixty
per cent below the recommended allowance., Consumption of
roots and tubers was found to be above the recommended allowance
in all the groups and reflects the pattern of consumption of
these foods in a low socio-economic group. Consumptien of
green leafy vegotables was negligible in the contrel group
and the contribution of home diet was also negligible as gfar
as green leafy vegotables was concerned for the experimental
group. However, the intake of green leafy vegetables in the
experimental group provided as planned two thirds of the
recomnended allowances, Intake of milk and milk preducts
(78 te 80 per cent in experiuental and sugar and 50 per cent
in control group). Fats and oils and sugar and Jaggery (65 to 66
per cent in all groups) and fruits (82 per cent in all groups),
fell short of the Recommended Allowances. This was expected
because the experimental diets were planned aleng the meal
pattern of the community and the supplements selected to
enhance the nutritive valune wers mainly low-cost, locally
available foods like pulses, green leafy vegetables and nuts
and oilseeds. Accordingly the consumption of nuts and cilseeds

were 47-50 g in the experimental groups as against no consump-



A3

tion in the control group. This pattern ef food consumption
depicts clearly the meal pattern fellowed in the rural low
sdcio economic group dietaries and is clearly seen in the
intake pattern of contrel.group. Enhancement of the intake
of low cost, nutritious foods through supplementation has

enhanced the diets of children imn the experimental groups.

Food intakes reflect the consequent nutrient intakes.
The calculated average intake of nutrients as compared to
the Recommended Allowances of nutrients {ICMR, 1976) for the
prescheol children is given in Table IV, The percentage
adequacy of some of the nutrients in comparisen te the
Recommended Allowances is alse pictorially represented in
Fig. 3.
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FI1G.3. PERCENTAGE ADEQUACY OF SOME NUTRIENTS

SCALE:

1 cm, = 50 PER CENT OF RDA

KEYs
E RAGI BASED DIET GROUP

RICE BASED DIET GROUP

CONTROL GROUP
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Protein intakes

The total protein intake ef children in both the
experimental groups were 335g. and 357g respectively for ragi
and rice based diets and 23g for the contrel group as against
recommended allowance of 19g. Of this ASg. ef protein were
provided by the supplement in the experimental groups., These
intakes were much above the recommended allowance and since
even in the control group because of the higher intake eof
milk and milk products protein intake seems to be adequate,
The introduction.of higher amounts of pulses in the supplementary
diets accounts for the higher amount of protein in these diets.
Speaking in terms of the qualities ef these proteins it may be
recalled that several investigations in the liferatnr. has time
and again pointed out the complementary value of pulse-protein
to cereal-protein and cereal~prodeta and the higher biolegical
value of the combined protein (Daniel et al 1977). The main
purpose of this investigation being to. evaluate the hielegical
potency of low cost, locally available foods, inclusien of
pProteins of pulses like horsegram te the cereals like ragi and
rice is justifiable. In the foruulation of these diets,
Devadas, ot al (1972) had eomputed the aminoheid pattern and
found that these two supplementary diets had chemical scores
of 81 and 71 respectively for ragi bdased and rice dbased diets,
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ensuring a bhetter essential amino acid patterns im these
diets. In view of this intake of larger quantities of pulses

and consequent protein is pereeivable.

Calorie intakes

The calorie intake of children were 1618 (ragi
based diet), 1656 (rice dased diet) and 826 (contrel) respec~
tively for the ehildren in the three groups aa against the
reconnended allowances of 1300 for this age group eof ohildren,
It may be noted that im ths experimental greups caleris
adequacy was ensured with the supplement itself whereas a
caleries gap of 374 was ebserved in the control group which
was not given any supplement., This result is in agreement
with the studies reported im the listeratare (Rao, N,P. et al
19693 Rao, B.8.N. et al 1969; Gopalan 1969; NIN, 1972; Sundararaj,
19723 Srikantia, 1973 and Pasricha, 1973), wherein a calorie
gap of 300-400 for preschool children has been observed,

Calcium intakes

The supplement in the ragi-group provided 1,Ag of
caleiun and that of riece diet 0,9g of caloium, Whereas the
home diet contributed 0.1 g for beth the groups, thus making
the total intake 1.5 and 1.0g respectively for She ragi bhased
and rice based diets. In the control group the intake was

only 0,3g and hence was below the recommended allowance ef
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the IEMR (1976). In the experimental groups, however,
because of the supplementation, adequacy of calcium intake

was assured,
Iron intakeg

Inscludien of gzreen leafy vegetables in the experimental
groups contributed a great deal to the iron intake of these
children., V¥hile the intake of iron in the centrol greup
wvas only 10 mg., the total intake of iren in the ragi based
and rice based diet groups were 32 and 31 mg respectively, out
of which 29 and 37 mg were supplied by the supplement them~
selves. It: may hewever be pointed out that the iron content
of these diets which are mainly cereal based has the preblem
of availability and percentage utilisation,

Vitamin A intakes

While the intake of Vitamin A in the comt rol group,
(485 ng) is only half the recommended allowance (1000 ng),
the total intake of Vitamin A in the ragi based and rice
based diets were 2430 and 2782 mg respectively. The adequacy
of the intakes of Vitamin A in these two groups was majinly

due to the includion ef green leafy vegetables in supplenented
diets.

Thiamine and Riboflavin intgkes

The intake of both thiamine and ribeflavin fell
short of the requirement by 34-A43 per cent imn the comtrol group.
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On the ether hand, in the experimental groups the supplements,
themselves ensured adequacy ¢f these nutrients thus making
the total intake of thiamine and M beflavin as 1,89 mg and
0,94 mg respectively for ragi based diet and 1,66 mg and

0,72 mg respectively for the rice based diet, -

Ascorbic_Acid intakes

The ascorbic acid intake of the ohildren on the
ragi based and rice based diets were 67 and 76 mg respectively,
out of which enly 2 and 4 mg were eontributed from the home
diet, The intake of ascorbic acid for the centrol group
of children was 16mg as against the requirement figure eof
30=50 mg.

From the foregoing discussion it is evident that
both rice based and ragl based improved diets provided all
nutrients as compared to the recommended allowances efICMR
(1976) and was superior te the local home diet vhich fell
short ¢f all nutrients as 1s evident from the contrel group's
diet. This enables us to speculate that from the nutritienal
and acceptability stand peints the improved diets has good
scepe of substituting existing meal patterm without any
detriment te the lecal sustomary dietary pattern and withent
any extra burden on the lecal pepulation, ‘

When vieved from the sconomic point (Table - IXIX)
it i3 evident that the cost ef the improved ragi bnlodmgico
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based diet As 0,77 and 0,80 paise respectively and when one
considers the cost of foods taken by children at heme apart
from the supplement, the total cest works eut to be 0,92
paise and 0,98 paise respectively for ehildren on the ragi
based and rice based diets. On an average children in the
control group spend 0,90 paise per day en their food. This
implies that without much additien on the cost,adequacy ef
nutrient intake especially for calories and proteins ceuld
well be obtained using judicious sombinations eof low cost
lecally available foods te enhance the lecal diets,

B. Nutritional status of the preschool childrens

1. Anthropometric neagsurementss
a. JAncrements in heightss

An increase in heights of children im both the
experimental groups (ragi based and rice based diets) and
coentrol group was noted ever the peried of six months of the
study and the individual monthly inerements for each ohild
is given 4in Appendix A,

The mean initial and final heights of the three
groups aleng with the statistioal analysis are given in

Table V., Increments in height for the three groups is also
evident from Fig. A.
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TABLE V

MEAN INCREASE IN HRIGHTS OF CHILDREN IN THE
THREE GROUPS

n---‘--‘-----.ﬂ---‘ﬁ--a--’nﬂ-‘-

(21
8.No Groups  ~————B8ight in om, t! Values
Initial Final Increase

ﬁ-‘-“---'-“““--“‘----‘ﬂ-‘“.

1.  RAGI-BASED  86,46+Y 90.25¢ 3.89¢4  Ragi Vs Rice
DIET GROUP 3.69 3.79 1,17 = ho27%¢

2, RYICER=-BASED 89. &1: 93, o’z 2. 683 Ragli Vs Contrel
DIET GROUP 6.80 6.5%4 0.71 = 04,040

- S EA g @ W G P w8 e G @ @ @ @ @& W S © &= P e W o W™ W S & = =- -

3. CONTROL 87.25¢ 89.51¢ 2,262 Rice Vs coatrol
GROUP S«0h 4,20 0.42 = 2,00%

* Significant at five per cent level
**  Significant at ene per cent level
o Standard deviation,

Children in the ragl based diet group registered
the highest increase in height (3.89 cm), while children in
the rice-based diet had increments of 2,62 cm and those in
the control group 8,86 cm. Statistical analysis indicated
that the increases in heights for children in the ragi growp
was significantly (P / 0.01) higher than that of the children
in the rice group and that of the control greup, Children
on the rice group had increments in heights significantly
higher than that of control group at five per cent level,
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These results suggest that provisien of nutritional supple~-
ments at this e¢rucial preschool age aids better growth and
the results obtained in this investigatien is on par with
the studies reperted by Kamalanathan et al (1970, 1975),
Devadas et al (1974, 1974) who had studied the effect of

supplementation as against a non supplemented group,

», Increments in weightss

The mean, initial and final weights of the three
groups of children along with the statistical anzlysis i»
given in table VI and the monthly inerements for individual
chilad is given in Appendix B, Fig A, depists the increments
in weights exhibited by the three gromps of children,

TABLE VI
MEAN INCREASE IN WEIGHTS OF CHILDREN IN THE THREE GROUPS

S.Ne GROUPS Meight in kg ‘%' Values
Initial Final Increase

- eouws G O e s @ @ W @ e W o g B G B W S T O W m T O oW

1. RAGX BASED 10,58+ 12,56+ 1.98¢+ Ragi vs Rice
DIET GROUP 0,64 0,28 0.54 =« 0,80

2. RICE BASED 10,949 12,80+ 1.86¢ Ragi vs Comtrol
DIET GROUP 1.98 1,82 0,177 = 4,93%

3 CONTROL 10,76+ 12,10+ 1.34¢ Rice vs Contrel
GROUP 0.%51 0,44 0.37 = 8,33%

- e G m oy @ @ @ W @ W W W ™ o T W S S W W o oo S W oam W

** Significant at 1 per cent level,
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The mean increments in weight for children fed ragi
based and rice based diets were 1.98 kg. and 1,86 kg. respectively
as against 1.34kg. for children im the control group. The
increments in weight between the two experimental groups
were not significant whereas those bdetween two experimental
groups and control were significant at one per cent level.
Weight increments in the controel group is comparable te those
of the values reported by Kamalanathan et al (1970, 1975)
Devadas et al (1974) and reflects the growth trends of this
age group., On the other hand, supplementation has increased
the growth and consequently the gain in weight and the values
in this study 1is again in close agreement with those reported
in the literature.

Although, there was a slight difference in the

height premoting quality of the ragli based diet which may

be due to higher intakes of calcium by children in this age

group. (Table IV) or may be dus to the higher chemical score

of this diet, Bud there was no significant difference im the

weight promoting gquality of the two experimental diets,

It may be noted that the intake of calories and proteing were

the same in both the groups and this might have resulted in
~eoqual weight gains., When these groups are compared with

control which had a calorie gap, the nutritional outcome

is evident,
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Ce Ara and chest circumferences

The mean inoreass in the arm circumference of the
three groups of children and the statistical analysis for
increments is given in Table VII and the individual values
for each month is given im Appendix €.

TABLE VIIX

MEAN INCREASE IN ARM CIRCUMFERENCE OF CHILDREN IN
THE THREE GROUPS

Arm | umfeyens Cm tt' Values
3.Ne. GROUPS  ypgt1a1 Final Increase
1. RAGI-BASED 13+69¢ 14,00¢ 0,31+ Ragi vs Rice
- es @ o B o > W W m W W A N e W B M B W B W ogh @ W S A e g B e S e
2. RICE~BASED 13.772 14,02+ 0,25¢ Ragi vs
0,81 1.21 0489 Controlah,78%%

B @ W W™ B ®m > e W W e Em W m e W W i G W W W™ o W TouEl G O a W oam

3. CONTROL 13.712 13.82+ O.11¢ Rice vs Centrol
GROUP 0.78 0,81 0.07 = 0, 7"

¢ S8ignificant at one per cent level.

The mean difference in arm eircumference hetween
the twe groups was found te be statistically insignificant.
While children in the experimental group had higher increments
in arm circumference when compared with children in the ceatrel
group, statistically the inorements bBetween the ragi and
contrel was significant at one per cent level while those
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between rice and ecentrel was insignificant. The values for
arm circumference obtained in this study is similar te those
reported by Kamalanathan et gl (197%) for both supplemented
and no$ supplemented group. The values obtained for the
control group is similar to those reperted by Gepalan and
Vijayaraghavan (1971) for Indian prescheol ehildren, and
supplementation difinitely seems to have had an impact.

The mean initial and final chest circumference
of the three groups along with the statistical analysis are
given in Table VIII and the individual values are presented
in Appendix D,

TABLE VIIIX

MEAN INCREASE IN CHEST CIRCUMFERENCE OF CHILDREN IN
THRE THREE GROUPS

- S & % - W % » ® @ =" o B D B o W By T g W e W @ W G S W - W

Chest circumference
S.Ne. @roups in cm. tt* Values

Inisial Final Inorease

I8 RAGI-BASED 48.36+ 48.97¢ 0.61¢ Ragi vs Rice
DIET GROUP 1,87 1¥93 0,65 = 0,813
8. RICE~-BASED 48,36+ 48,82+ 0,464
- - = Ragi vs Centrel
nxxr “w’ ’o“ 3. 13 0.61 L J ,o"?&”
p 8 CONTROL 48,25+ 48.38¢ 0.13¢ Rice vs Control
GROUP 2,85 1.92 0.13

--b-o-------‘--------u-n---n---—

*% Significant at ene per cent level
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The values ebtained for chest circumference for
children in this investigation fell within the range of
45,0 to 48,0 cin as reported by Gepalan and Vijdyaraghavan
(1971) for Indian preschool ehildren., Increments in the chest
eircunference for the control group (0.135¢m) was significantly
(P<0,01) lower than that of the increments registered by
children in the swupplemented group and the value was similar
to those reported by Kamalanathan et al (1975) fer unsupple-
mented prescheol children. The difference in increments
registered by children in the ragi and rice diets were
statistically insignificant.

o Woight/Height ratio (Growth Indéx):

Table IX - depicts the mean weight/height ratie
for each group of preschool ochildren caloulated from the
individual height and weight of the children using the
formula (Hbtght/noightz) X 100 (Rao and Singh, 1970 and
Sastry and Vijayaraghavan, 1973). This index was chesen to
be calculated because as opined by NIN (1974) weight-height
ratio is a more sensitive index to assess the degree of mal-
nutrition among all other indices for preschool and was found
to be independent of age and sex even im longitudinal studies.



TABLE IX

MEAN WEBIGHT ~ HRIGHT RATIO FOR THREE GROUFPS OF FRE-
SCHOOL CHILDREN

--ﬂh---—--.—----------G---oﬂa

$.No @roups Initial Final Inerense
1,  RAGI BASED 041419+ 10,1552+  0,0132¢
DIET GROUP 0,32 0,02 0.09
2. RICE BASED 0.1365¢ 0,1503¢ 0,0138¢
DIBT GROUP 0,68 0.74 0, 08
' 18 CONTROL GROUP 0. 141 0.1507 0.0097
? s T ot ot

- @& o o & ®m @ @ m W o o D b W g = Em S W Em S g ™ o S W

Gowrinath Sastry (1974) has reported 0,15 as &
normal value for $this index, The values for this weight/
height ratio obtained in this study was 0,14 initially for
all the groups, and ranged from 0,15 to 0,16 finally. With
the ragi based diet group having an index of 0,16, The
beneficial effect of supplementation is evident by the rate
of increase in this ratio for the supplemented group as against
the sontrol group., Similar impacts of supplenentation have
been ebserved by Knmalanathan et al (1975) for groups of
children fed supplemsnt over that ef unsupplemented group.
2. Jlochemjcal estimationss
a, Hemoglobin levels

The mean increase in the hasmoglebin levels in the
children of the three groups along with the statistical
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ahalysis is given in Table X and the individual values a$
the beginning and end ef the study is given in the
Appendix B,

TABLE X

MEAN INCREASE IN HEMOGLOBIN LEVELS OF CHILDREN IN
THE THREE GROUPS

--.-‘--ﬁ-“‘-.--.“--*‘-O‘---’.--.

Hemoglobin levels
in 100ml of

S.Ne, Groups blood '$' value
Initial Final DPiffe.
rance
1. RAGI BASED 8.05¢ 8,50+ 0.'052 Ragli ve Rice
DIET GROUP 1.51 1.37 0.21 = 0,52
2. BICE BASED  7.79¢  8.87¢ 0,48+ Ragi vs control
DIET GROUP 1.69 1.77 0.1479 = 1,00
3 CONTROL 7.62¢ 7.68¢ 0,06+ Rice vs centrel
GROUP 1. ’3 10’2 0. ‘o, = 0’85

- @ B W @ @ - B m B e W B N W W s e D W W B e @ W w = e W

The mean increasze im the hemoglobin level of the
children fed ragi based and rice based diets were 0.!53yor
100 m1 and 0,48 g. per 100 ml respectively as against 0,06g.
per 100 ml for the control gromp. These increments were
however not statistically significant. May be, a larger
experimental peried in these children who have had lower
hemoglebin levels to begin with is necessary te result in
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higher and significant inerements. The final hemoglebin
values ebtained in the present investigation for the control
as well as the supplemented group compares well with those
of the values reported by Kamalanathan et al (197%) and
Devadas ot a1 (1974, 1974).

b, Serum protein and serum vitamin A levelss

The serum proteins ineluding albumin and glebulin
levels and the mean serum Vitamin A levels of the selected
five preschool children from whem bdlood ceuld be drawn withe-
out much difficulty and who were willing to cooperate is
presented in Table XI.

TABLE IXI

MEAN SERUM PROTEIN AND SERUM VITAMIN A LEVELS OF
SELECTED PRESCHOOL CHILDREN

S e @ @ wm B @ G W WG W D W B ® W W W e W S D e e P S om - w

Levels of Protein in g./ mg.0f Vitamin A

s.Ne GROUPS 100ml, ef gerum ;n 160 ml. of
Albumin Globulinm Total erum
| | | Protein

1. RAGI BASED 2,77 2.96 5.73 48.33
DIET GROUP

2. RICE BASED 3.32 1.30 5,62 50.5%0
DIET GROUP

S. CONTROL 2.17 2.40 4,87 37.%0
GROUP

4 . ICNND {1966) 20-49 accepted

value

5. Sauberlich 5.5 acceptead

et al (21976) > value

< 5.0 low
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The total protein in serum for the children in the
ragi based diet was 5.73g per 100 ml as against 4,62 and
4,%7 respectively for the rice based diet fed group and
contrel group. Krishnamoorthy et al (1976) reported a range
of values between 5.7-7.9g per 100 ml of total proteins and
range of 2,9-h.1g/100ml for albumins and 2.7-3.98/100ml fer
globulins in prescheol children after a peried ef supplementa-
tion in an urban population. The values obtained for ohildren
in the three groups in the present study especially for total
proteins approximates the range reported by Krishnamoorthy
ot al (197€). These values were in clese aggreement with
those reported by Periera et al (1969), Prasad et al (1969),
~Kothari et al (1971) and Vinodini Reddy, (1974) and are
within the normally acceptable limits.fer Indian Children,
Since the protein values were taken enly once during the
period of six months of study, it is recommended that a
better picture: might evelve if the impact of feeding a good
protein diet to these highly malnourished children is
prolonged over a longer period of time.

The values obtained for serum Vitamin A levels
per 100ml, were A48,.33Mg. for ragi based diet, 40,50 s for
rice based diet and 37.50 mg for control group. When the
intake of P caretene (Table IV) for the three gromps of
children is correlated with that of the serum Titamin A
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levels and when the total protein guality of the diet is
considered, there seems to be a relationship between the

P carotene and the profein value of the diet and between the
serun Vitamin A levels. Similar observations have been
reported by Periera and Begum (1968), Vinedini Reddy, (1970)
and Krishnamoorthy et al (1976). Krishnamoorthy 33'3£?;2vo
reported serum vitamin A levels of 29,2 ug per 100 ml,on a
1200 uz of dietary intake of B carotene and the values obtained
in the present study with higher intakes of 2430ug to 2782ug
is consequently higher. The values obtained in the present
study is comparable to the accepted values reported in ICNND

(1963) for preschecl children.

¢, Urinary creatinines

The mean creatinine excretion in the beginning and
at the end of the study as analysed from a 24<hour collection
of the three groups of children is given in Table XII and
the individual values are given in Appendix F,

TABLE XII

MEAN URINARY CREATININE EXCRETION FOR 24 HOURS OF THE THREE
GROUPS OF CHILDREN

- e @ W S W e @ W W ¢ & W S S s W o D e G ™ gy W @ e e e W e s

Mean Urinary Creatinine Valme in mg per

S.No. Groups 24 hours
Initial Final Increase
) 19 RAGX BASED 154, 5: 159. 0: heSe .
DIET GROUP 60.4 89.2 33.8"
Yongen -
24  RICE BASED 136.2¢ 157.0¢ 21.0¢
DIET GROUP 29,6 h2,5% 34.0

S e 1 183:8¢ 53:4¢

- - - - w a - - - w e = o= - o = -
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The creatinine excretion for the contrel greup
was 122.% mg and 124.,0 mg in the beginning and at the end
ef the study. Children in the rice diet fed group had creatiwine
values of 136.2 mg. and 1%7.0 mg initially and finally whexe
as shildren fed fagi diet had excretion levels of 154,5 mg.
and 159.0 mg. respeetively. Anusuya (1971) had reperted thas

the creatinine excretion in mormal Indian children te be
189,0 mg., for 24 homrs sample. Valmes reported in the
present study was lewer than that of the above reported value

but in the supplemented group, the valwe was similar te that
reperted by Devadas ot ak (1973).

4, Creati e - Height Ratios

According to Sauberlich et gl (1976) the relatiom-
ship of mg. of creatinine exereted/unit of time/cm. of body
height (CHI) has deen used in evaluating protein nutritiomal
status in children., Uninary cxcroat1n£§?‘fﬁd3:tor-1nod
principally by the lean body mass which is sacrificed during
protein deprivation. Hence, children :uft‘ring from protein-

calorie malnutrition huve a lowered creasininesvheight index,

' he
In the present study the oreatinij~height index for
individual children was calculated using the formula-

Creatinine~height « SXeatinine excretion by subject (mg/25hours)

index (CHI) ( Creatinine excretion by normal child of
same height (mg./24% hours)



and the individnal values for each child is given in
Appendix G, Accorlingtth. standards prescribed by Sauberlich
et al (1976) the creatinine height index ef 0,9 and above

is considered te be an acceptable value and values below

0,9 has been classified to be low with medium risk involved,
The creatinine~height indextealoulated for the children in
this study were grouped according to the above standard and
the number of ehildren classified accordingly as normal and
below normal at the beginning and at the end of the study is
presented in Table XIII.

TABLE XIIIX

MEAN CREATININE HEIGHT INDEX OF THE CHILDREN IN THE
THREE GROUPS

Creatinine- - - Number of children
S.¥o i‘;éﬁ:“ RAGI BASED DIET RICE BASED CONTROL GROUP
GROUP GHOUP
Initial Fi- ‘- Initial Fi- Initi- Pinal
nal nal al
1. < 0.9 13 s s A 14 g0
2. > 0.9 12 17 17 21 1 15

It is evident from the table that initially there
were greater number of children in the bilow normal range in
all the three groups which improved considerabdbly in the
supplemnented group towards the end of the study. The improve-

ment shown in the contrel group vas not as conspicuous. As
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outlined by Arroyave, (1969) and Sauberlich st al (1976)
expressing ereatinine in terms of height has the advantage
of independency from age as crsatinine excretion of normal
children of the same height as jhat that of malnourished
child is the criteria inveolved, If it is assumed that when
evaluated with acouracy in urine cellection it could he used
as a sensitive index to assess recovery from malnutrition.
It is possible to speculate that the improvements evidenced
by greater number of children in the experimental groups may
be due to the hetter quality of the diets supplemented and
their nutritional adequacy, Evaluation over a longer peried
is recommended to further substantiate the above and bring
out marked differences as height increments are slower bhut

steadier especially for this age group of children,
3« Clinical pictures

‘ Clinical assessment of all the childrea in the
three groups was dene at the beginning and end of the study
period. An improvement in the general clinical picture eof
all the children was noted at the end of six menths specially

for children in the experimental gromp (Table XIV)
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TABLE XIV

CLINICAL PICTURE OF CHILDREN IN THE THREE
GROUPS

- e @ o» = M B S @ o W @ S & G e T & S o = @ o ® = - em @ e W & & = ¢

Percentage of children
Clinteal  Ragi Based Rice Based Diet Contrel Group

3.No Symptoms Diet Group Group
Initial PFinal Initial PFinal Initial Final

8 HAIRS

Pisceloured - - 8 & 12 12
2. SKINs

Follicular

hyperkeratosis 8 - - - L L |
3. BYRS3

Conjunctival~

xerosis 20 12 20 12 32 32
A, MOUTH;

Angular Stoma~ . _

titis Ak 16 60 20 64 60

Papillae atroé

phy - - 20 8 28 24

Caries 12 12 24 24 Ah ik
S. Enlarged liver - - 8 - 12 ?

6v Marasmus - - A - - -

ﬂ-b--“o‘b----b-u-’ﬁ.-n&nu-------&.
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In the experimental and con}rol groups initially,
there were nutritional deficiency symptoms, as discounloured
hair, conjunctival xeresis, felliemlar hyperkeratosis, Bitots
Spoets, angular stomatitis, caries and enlarged liver. But
after six months of supplementation, the symptoms wers reduced
in both the experimental groups. The stritking improvement
in the clinical pioturs is clearly visible from Figures § and
6 wherein two children in the experimental greoup one a |
pathetic marasmie¢ baby and the oether a victim ef severe
angular stomatitis in the deginning of the study has shown
marked improvements after six months, But the reductien of
symptoms was net sonspieuous im the control group, The fact
that some of the symptoms like conjunctival xerosis and
angular stomatitis still existed in the supplemented group
points out the need for supplementation over a longer perioed
ot time.

4. Astendance and incidence of sicknesss

The monthly incidence of sickness as recorded from

the absenteeism to seheol and personal visits is presented
in Table XV.



TABLE XV

PERCENTAGE OF ATTENDANCE AND INCIDENCE OF SICKNESS IN THB
THREE GROUPS OF PRESCHOOL CHILDREN

-'----q------‘--“-------"“-‘----Q--

Reasons for ahsentesism Kupber eof

Percent- Number of children children

3.0 Greups age of
) attendance Diarr- Chicken Cold, Liver  Skin

Mumps trdbles infec-
hoea x cough & r\
po Fever tiens
1. Ragi based
diet grouwp 88 1 - - ") - -
2. Rice based
diet greuwp 85 | S - & - -
5. Centrol group 66 1 - 6 5 2 2

R G S» W @0 W gp W B W O & W W W @ W g M e H O B @ G 4 W o W W @ P S ® e ™ .

On an average the duratien ef absenteeism were from 3 to &
days for illness like cold, eough and diarrhoea whereas siscknesses

like mumps, liver trouble, chicken pox persisted for £ to 3 weeks.

As 38 evident from the table the percentage of attendance
was the least in the control group and correlated with the incidence
of sickness which was also higher for this group. In the supple-
mented group the attendance was improved and kind of sickness

ehserved was varied and of less duration.

It is evident from the foregoing discussion that children
who were given a supplement based on their customary dietary pattern
but by enhancing the diet with the inclugion of lecally available,
low cost foods exhibited better trends in their growth pattern,
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hemoglobin levels, serum pretein and serum Vitamin A levels
and elinical pieture, as compared to their counter parts

who d1id ne$ receive any supplement, ¥hese two improved ragi
based and rice based diets were well accepted by the shildren
and vas economically feasible fer their families to adopt,
thus enlightening the potentials ¢f Shese improved diets for

usage in $he common dietaries of the rural population,
'.‘ e )



V SUMMARY AND CONCLUSION

The feasibility of adoption of two improved lew
cost rural diets based on ragi and rice in the dietaries of
preschoel children was investigated over a periocd of six
months. Two improved diets based en ragi and rice whioch
were enhanced by additien of low cest, locally available foods
like sweet potato, horsegram, sesame and groundnut flour and
amaranthus, suggested to pessess potentials of greater nutri-
tional impact by Devadas and coworkers (1963, 1976) feamed the
basic diets supplemented in this 1n4ostigation. Using the
dietary composition suggested by the above workers and having
the food requirements e¢f prescheol children (ICMR, 1976) as the
guideline,quantities of food to be supplied, each day to meet
the 2/3rd ef the food requirements of the prescheel children
were evolved., Subsequently menus and recipes tailored around
the common food habits of the local preschool children were
worked out. Two groups of 25 children each from two rural
areas having similar sooio econemic hackground and within the
age range of two and a half to three and half years were
selected and supplemoented with the ragi based and rice dbased
diets respeotively, A third group eof 25 ehildren comparable
in age and socio economic background were seleched from a nearby
area and served as the unsupplemented control. The food

consumption pattern of the children, changes in their
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anthropometric measurements, changes in blochemical parameters,
clinical picture and incidence of sickness over the period
of six months formed the criteria of evaluation of the two

improved diets,
The results revealed thatg

The mean whole days' intake of cereals and pulses

in the supplemented groups were above the recommended
allowances and was mainly due to the supplement,
Whereas six per cent deficit in cereals and 60 per
cent deficit in pulses were found in the control
group. Consumption of roots and tubers was above
the recommended allowance while that of the green
leaty vegetable was negligible in the control group
and was enhanced in the experimental groups. Con-
sumption ef all other foods fell short of the recom-
mended allowances but provision of nuts and oeilseeds
in the supplemented groups as envisaged, enhanced
the nutritive value.

2. Comparison of the nutrient intake with that of the
recommended allowances (ICMR-1976) indicated a high
intake of protein in all the three groups and an
adequacy of calories in the supplemented group with
a caloricgap of 37% in the control group, Intake of
calcium was 1,.5g, 1.0g and 0,3g; iron 32mg, 3img and
10mg; Vitamin A 2430ng, 2782pg and 485pg, Thiamine
1.89mg, 1.66 mg and 0.42mg; Riboflavin 0,94mg, O,72mg
and 0.‘0ng, and ascorbic acid 67 mg, 7% mg and 16mg
respectively for the ragi based, rice based diets and
control group. The intake of all these nutrients were
adequate in the supplemented group but inadequate in
the control group.

3. The mean increase in height of children in the ragi
based diet was 3.89 cm as against 2,62 cm in the rice
based diet and 2,26 cm in the control group. Statis-
tically, the increase between the two supplemented
groups were significantly higher than the control and
those between ragi and rice was also significant.

A, The increments in weight registered by childrenm in
the ragi based diet, rice based diet and control
were 1,98kg, 1,86kg and 1.34 kg respectively, Increases
in weight between the two supplemented groupiwas not
statistically significant while those between the
experimental and control was significant at one
per cent level,
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10,

11,
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Highest increment in arm circumference (0.31icm)

was recorded by children in ragi based diet group,
with rice based diet gromp (0.25) and comtrol

group (0O,1icm) ranking next in the descending order.
Statistically there was no significant difference
in the increments between the two smupplemented
groups but those between ragi based diet and
control was significant at one per cent level,

Increments in the chest circumference ¢f children
fed the ragi based and rice based diets were
0.61cm and O,46cm, respectively and was not
significantly different from each other but both
were significantly higher at one per cent level
than the control group (0.13 em).

The values obtaihed for the weight-height ratie
of the children in the three greups were below
the normal values recommended for Indian children
initially but were aqual te higher than value

of 0,15 towards the ond of the study with greater
efficacy in the supplemented groups,

The increments in the hemoglodbin levels of the
three groups of children were 0,45 g per 100 ml,
0.48g per 100ml and 0,06g per 100ml respectively
and statistically the differences were insignificant,

The values obtained for total serum protein and
sexrum vitamin A levels for the selected children
ranged from 4,57 g per 100ml to 5.73g per 100ml
and 37,50 ug per 100ml to 48,33ug per 100ml res-
pectively and were within the accepted valne
reported in the literature. In this criteria also
ragi based diet ranked to be the first, rice based
and control coming next in the descending erder.

Twenty four hour collection of urine sample revealed
a higher excretion of urinary creatinine by
children in the ragi based dieti rice based diet

n

and control group ranking next the decending
order,

Clinical picture showed that there was an improvement
in the general nutritional cendition of the children
in beth the experimental group tuwards the end of the
study while children in the control group did not
exhibit much improvement. Incidence of sickness

was also found to be higher in the control grouwp

than in the experimental group,
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The two improved ragi based and rice based qtotl
patterned around the rural dietaries tims investigated im this
study peossessed equal petentials im improving the mmtritional
picture of the children as against the contrel and the
supplemented group. VWVhen judged through the parameters of
anthrepometric measurement, biochemical estimations and clinical
picture, both ragi based and rice based improved diets evinced
similar potentials in improvimg the mut ritional status of the
preschool children although insignificantly higher values
except for height was registered by the ragi based diet,

Inspite of the fact that both these diets virtumally provided
egqual amounts of calories and protein and all the other nutrients,
approximately in egqual gquantities, the fact that there was a
difference in the calcium intake needs mentioning and is werth
being correlated with the slightly higher nutritional picture
exhibited by the ragi based diet fed children, This specucz.la-
tion is in line with the findings of Devadas et al (1973) who
found a relationship between adequate amounts of caleium and

growth rate of children.

In virtue of these evidences and because of the
fact that these supplemented diets were nutritionally enhanced
with low cost locally available foods, with praetically ne
increase in their cost speaks well for their potency te be
included in the dietaries of local pepulations without any
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cultural and economi¢ impediments. It also throws 1light en
the possidility of inecluding such nutritious supplements for
various nutritional feeding programmes fer the wvulnerable

sections of the populatien without amy extra cost burden and

dependence upen doles and aids from extranious sources.

Farther research to evalmate lengitudinally over
the period of entirxe preschecl age starting from cenception
is recommended and might throw more light em our knowledge
about building a matritionally sound generation solely by

self reliance.
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MONTHLY HEIGHT INCREMENTS OF THE PRE « SCHOOL
CHILDREN IN THE THREE GROUPS
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RAGI BASED DIET GROUP

W b mm ek wm W g W Im e WD W M G W W gy T W A o W W @ @ W S @ M om S & W

s.No . 9 Howsms X 5 6
(em) (om) (em) (em) (em) (cm)

1. 88,0 88,4 88,9 89.3 89.8 90,2
18 87.5 68,2 89,0 8947 903 91.8
3. 82,6 83,6 84,6 8%.7 86,3 87.0
k. 98%. A 93.0 94,0 95.0 96.2 97.8
5. 8A,.8 8%.9 87,0 88,8 89.5 91.0
6. 84,6 85.3 86.0 86,8 87.3 88,0
7. 85.4 86,0 86,6 87.8 88,6 89.4
8. 88,0 88,8 89.7 90.4 91.6 93.2
9, 89.8 90&5 91.8 92,0 93.2 94,2
10, 90,4 91.6 92,7 93.9 94,3 04,8
11, 7647 T7.5 78.3 19.1 79.5 81,0
18, ’1.1 ’1.6 ,’io 9’05 ,50‘ ’~f°
13. 80,0 81.3 81.9 88,9 83.0 83.8
1A, 8s.2 2.8 83.4 84,8 84,9 86.3
15, 89.0 89.7 90.5 91.2 91.9 93.2
16, 86,1 86.4 86,8 8741 .7.6 88,0
17 73.2 7305 7309 7‘55 7‘09 7’0,
18, 90. 5 91.1 91.8 98.5% 935.8 Ohed
‘90 ,’o‘ 9303 9*00 9“07 ”oi ,6.0
20, 91,8 92.3 92.9 93.4 94.8 95.0
1. 85.6 86,3 87.0 87.8 88,7 89.5
22, 87.6 88,2 88,8 89,4 89,7 90.2
23. 86.6 87.1 87.6 88.1 88.4 89¢0
24, 89,0 89.7 90.3 91.0 92,0 93.0

2s5. 85.2 86.2 87.A 8s.¢ 89.6 91.0
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RICE BASED DIET GROUP

------- ---------------‘----ﬂ----

MONTHS
6

8.Me. (e:) (eﬁ) (eZ) (c:) (zl) ) (0:)_
1. 84,5 85.3 86.1 86.9 87.9 89.0
2. 99,0 99,5 99.9 100, 4 100,9 101. 4
b 93.4 94,0 o%,.7 95.2 96.2 97.0
L. 89.4 89,9 90,5 91,0 91.6 92.2
5. 84,3 84,7 85.2 85.6 86,0 86,6
6, 100,7 101,2 101.7 102.1 1082.7 103.2
7. 84,3 84,6 84,9 85%.3 83.6 86,0
8. 93,0 93.6 94,1 94,6 95.2 96,0
9, 89.9 90.4 91.0 91.6 92,2 92,9
10, 93.1 93.6 94,2 94,7 95.3 96.0
11, 91,6 92.1 92.7 93.3 93.8 94,5
12, 81.6 82,1 82,7 83.2 83.8 84,6
13. 94,3 94,6 95.0 93.8 95.8 96.4
14, 88,1 88.4 88.6 89,0 89.5 90,0
15, 84,6 85.1 85.7 86,2 86.8 87.5%
1_6. Th.h 4.8 75.1 75.5 75.9 76.2
17. 97.5 98,0 98.5 99,0 99.6  100,0
18, 89.7 90,1 90.6 91.0 91,7 92.2
19. 92.3 92.9 93.4% 93.9 94,3 9‘08
20, 89.7 90,0 90,3 90,7 91,2 91,7
21, 98,7 99.1 99.5 99,8 100,53 100,8
22, Th.h 7%.0 75.7 76.3 77.2 78,0
23. 93,6 94,1 94,6 95.2 9%.7 96,2
254, 88,4 88,7 89.0 89,3 90,0 90,4

25, 84,8 85.4 86.0 86,5 87.0 87.3

---Qn------nn—-h-n---ﬁ‘
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CONTROL GROUP
MONTHS
6
S (om) (o) () (em) (ca)  (on)
1. 89,0 89.5 90.2 90.8 91.4% 92,0
2, 88.5 88.9 89.3 89.8 90,3 91,0
e 86,0 86.3 86,6 87.0 87.4 87.8
A, 83.3 83.7 84,0 84,5 8%.0 85.4
56 87.1 87.4 87.7 88,0 88,3 89,0
6. 96,0 96.3 96,9 97.3 97.6 98,0
7. 778 77.8 78.0 - 78,3 78.6 79.0
8. 86. 1 060, 8609 370 3 a?o. ‘8.*
9, 80,8 81.1 81.5 81.8 82,3 82,8
' 10, 83.4 83.7 84,0 84,4 84,7 85.5
11, 90,0 9043 90,6 91,0 91.6 92,2
12, 86.4 86,7 87.0 87.4 88.0 88,5
13. 81.7 82.1 82.6 83,0 83.6 84,2
14, 86,0 86.5 87.0 87.5 88,4 89.0
18, 88,9 89+3 89,7 $50p1 90,6 91.4
16, 90,1 90.7 91.2 91.8 92.5 93.2
17. 9%.3 95.9 96,2 96.5 97.0 97.4
18, 91.0 91.5 92,0 92,6 93,0 94,0
19. 90.9 91.2 91.5% 91.9 92.5 93.0
20, 88,2 88,5 89,0 89.5 89.6 90,2
21, 89,0 89.3 89,7 90,0 90,5 91.0
22. 8506 3600 86.5 3700 0705 380 1
23. 86.0 86.4 86,9 87.3 87.8 88.2
24, 90,6 90,8 91,0 91.5% 91.8 92.1

25. 83.8 8A,2 84,6 85.0 85.6 86.3

e o W W@ M @ @ P m M @ W e M e W ™ O Em o
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RAGI BASED DIET GROUP

o S e o Gk G W Gh W an W e WD W AR W W W @ S S B @ % @ @ W e e w =

MONTHS
3.No 1 ] 3 h 5 6
(xg) (xg) (kg) (xg) (xg) (xg)
1. 10, %0 11.00 11.25 11.50 11.50 18,00
2. 10,00 10,50 11,25 11,50 11.7% 12,00
,'o 9-50 ieboo 10050 11.% 1’.0’0 120,0
tb 13! 00 130 ’o i‘o 00 ‘Ao 7, "o 00 15.50
Se 10,50 11,00 11,.%0 11.79 12,00 12,50
6. 10,00 10.85% 10,50 10.7% 11.00 11,00
Te 11,00 11,50 18,00 12.%0 13,00 13.50
8. 12,00 13.50 13,00 13.2% 13.7% 14,00
9. 11.00 11.25 11.75 182,00 12,50 12,00
10, 11.%0 13,00 12,25 12,73 18,00 13.50
11. 10,50 11,00 11. 23 1i.50 11.7% 12,00
18, 11,00 11,50 11.7% 182,00 18,23 12,85
13. 10,00 10,50 11,00 11.%0 12.7% 13,00
14, 90_ 00 99.8% 9050 9. 7’ 10,00 19,00
15. 11,50 11.7% 13,00 12,50 13,00 13,50
16, 10,00 10,50 11.00 11.5%0 11.7% 12.50
17. 9.00 10,00 10,50 11,00 11.75 12.7%
19. 12,00 11,25 11.50 14.7% 18,00 12,00
19. i1 o*"o 18,00 18, 50 182.50 13,00 13.00
20, 10,50 11.Q0 11. 25 11.75 182,00 12,50
21, 9.50 10,00 10,50 11,00 11,50 12,00
22. 11.“ 1‘0 ’, 1‘07, ‘SQN 1’0 ,0 1'. 50
a3. 10,00 10,50 10,%0 10,79 11,00 11.00
24, 11,00 18,00 12.25 12,50 12,.%0 135.00

253. 10,00 10,30 11.00 11.50 18,00 12,50

-------------- ----h----------—---
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--caqq--b---u-ﬁ.‘-n-#-n-b-n-hnng

1
(xg)

2
(xg)

MONTHS
3
(xg)

M E W g Y ary A @ gk o D @ W W W W -

1.
2.
Se
A,
Se
6.
7.
8.
2.
10,
11,
12,
13.
1k,
1%,
16,
17+
18,
19.
20,
21.
22,
3.
&k,
as.

10,00
13.00
12.00
11,50
10,00
13.00

9.%50
18,00
11.50
11,00
10,50
10,00
13.00
11.%0
10,90

7.5%0
12.50
11.00
12.5%0

’.m
12,00
11,00
10,00
11,00
12,00

10,85
13.8%
12.50
12.00
10,350

9.75
12.50
11.7%
11.25%
11,00
10,50
13.50
11.7%
11,00

7.73
13.00
11.25
13,00

5.%0
12.50
11.50
10,50
11,25
12,85

10,50
13.7%
12,79
12.5%0
11.00
13.50
10,00
12.7%
18,00
11,73
11.2%
31.00
13.7%
12,00
11.50

8.00
13.%0
11.50
13.2%

5.7
13.00
12,00
11,00
11,%0
12.7%

Y
(xg)

5
(xg)

6
(Xg)

- @ B e G e WM S W » W g & W -

11,00
14,00
13.00
12.75
11,25
14,00
10,85
13.00
12.5%50
12,00
11.5%0
11.29
14,00
12,25
12.00

8,28
14,00
12,00
13.75

6.00
13.%0
12,23
11,85
18,00
13.00

11,50
14,30
13.8%
13,00
11,50
14,25
10.7%
13' ,o
12,75
12,50
11.50
11.5%0
14.5%0
18,50
12,50
8.7%
14.7%
12.50
14,25
6.%0
14,00
12.50
18,00
18,50
13,50

12,00
1%.00
14,00
13,50
11,50
15.00
11.00
14,00
13.00
12,50
12,00
11,50
15,00
15.00
18,50

9.50
15.00
13.00
14,50

7.00
14,50
18,50
12,00
13.00
13,50

-
p-p.—--aﬁ-pn----n--.-dnahﬂnoﬂbo
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CONTROL GROUP

W W e W G M B G W W g W e o B @ ® & ® & » > S @ W = G- &

MONTHS
Jo. & 6
SFee k) (k) (x8)  (ke) (@) (xe)
1. 10,00 10,50 10,50 10,78 11,00 11,00
2. 11,00 11.2% 11.50 18,00 18, 50 12.%0
3. 11,00 11.50 12,00 12,00 12.%50 12.50
A, 12,00 12,25 12.50 12,50 13.00 13,00
5. 10,00 10,50 11.00 11.5%50 11,50 12,00
6. 15.50 13.50 14,00 14,50 154,50 15,00
7. 'o,o .075 ,ioo ’o’o ,o,o to.@o
8. 9.50 10,00 10,00 10.2% 10,50 10,%0
9% 10,00 10,85 10,50 10,50 11,00 11,00
10, 10,00 10,25 10,50 10,50 11,00 11,00
11, 11.%0 11,50 12,00 12,00 12,350 18,%0
18, 11,00 11.8% 11,50 11,%0 12,00 18,00
13. 9.50 9.50 10,00 10,50 11,00 11,50
1A, 10,50 11,00 11,25 11,25 11.50 11,50
15, 10,50 11,00 11,25 11,5%0 18,00 12,00
16, 11,00 11,50 18.00 12,80 13,00 13,00
17. 18,00 12,25 12,50 13.00 13.50 13.30
18, 11.00 11.50 12.00 12.85 12,50 12,50
19. 12,00 12,23 12,50 12.7% 13,00 13.00
20, 11,50 . 11.5%0 11,75 12,00 12,00 12.00
2. 10,50 11,00 11.25 11,50 12,00 12,00
22, 10,00 10,83 10,30 10.7% 41.00 11,00
23. 11.00 11.25% 11,50 11.7% 18,00 18,00
24, 18,00 12,50 13.00 13.35 13.50 13.%0

:5. 9’50 10000 10035 ioo,o 10050 11.00

---‘Q--—..-qﬂﬂbb---h---‘----‘.-—d



ARZENDIZ

MONTHLY INCREMENTS IN ARM CIRCUMFERENCE OF 'MIE PRB-
,SCHOOL CHILDREN IN THE THREE GROUPS



107

RAGI BASED DIET GROUP

d -
- wWs g SO W= - o @0 W mm W Ep g M W > i W @ & W @ W @ g = - e W s

MONTHS
8. 1 2 3 A 5 6
¥ (cm) () (om)  (ow) (Gn)  (Gu)
1. 13,0 13.% 13.1 13.8 13,2 13.3
2. ‘2.6 12.7 1808 1’.' 1209 1’0 e
3. 13.8 13.9 14,0 1h, 1 1h,1 14,8
A, 13%.8 15.8 15.8 15.9 15.9 15.9
5. 14,0 14,0 14,1 1h.1 14,82 14,2
6, 13.2 13.3 13.3 13.4 13.A 13.5
7 15.0 15.0  15.1 15.1 15.2  15.8
8. 14,5 - 1498 “.6 14,6 1‘07 14,7
9. 15.1 15.1  _ 15.1 15.2 15.2 15.2
10, ‘}o' 13.9 1‘.‘0 ’io‘ 1*0, 1‘.6
11, 14,8 15.0 1%.0 15.8 15.1 15.1
12, 18. 4 12. 4 12.5 12.5 12,5 12,5
13. 13.6 13.6 13.6 13,7 13.7 13.7
14, 13.0 13.0 13.1 13.1 13.2 13.2
15, TR 14,6 18,9 15.0 15.1 15.2
160 12.6 ‘207 13.. 12.. 12., 1’.,
17. 14,2 14,2 1k, 3 14,4 14.5% 14.5
18, 13.8 13.8 13.8 13.9 13.9 13.9
19, 13.2 13.2 13.3 13.3 13.5 &3.5
20, 15,0 13.2 13.3 13.3 13.4 13.5
21, 12.0 12.0 12.1 12,2 182.2 12. 3%
22, 14,0 th.1 14,3 14,5 14,5 14,6
23. 15,0 14,0 14,0 14,1 14,14 1A, 2
24, 14,0 14,0 14,1 14,1 14,2 14.2

2%, 12.6 12,6 12,8 12.8 12,9 13,0

”-.‘----‘--“ﬂﬁ“"‘-ﬁ"‘------ﬂ
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RICE BASED DIET

HONTHS.

BNO  om) (cn)  (o3)  (cm) (02) (cm)
1. 13.2 13.2 13.3 13.3 13.4 1354
2. 13.2 13.4 13.5 13.5 13.6 13.7
3. 15.0 15.0 15.1 15.1 15.1 15.2
A, 14,2 14.3 14,5 14,5 14,6 14,7
Se 13.4 13.6 13.7 13.8 13.9 14,0
6. 14,3 14,3 14,3 1A.4 14,4 14,4
7. 12,4 12.4 12.5 12,6 12,7 12.8
8, 14,6 14,6 14,7 14,7 14,7 14,7
9. 13.6 13.6 13.6 13.7 13.7 13.9

10, 13.5 13.5 13.6 13.6 13.7 13.8

11, 13.2 13. 13.2 13.3 13.3 15.3
12, 14,4 1hj: 1A 4 1A 4 14,5 14.5

13. 16,0 16.9 16 16.1 16.2 16.2

14, 15,0 15,0 15,1 15.1 15.1 15.2

15, 14,2 14,2 14,3 14,3 14,4 14,4

16, 12.5 12,5 12,6 12.6 18,7 12.9

17. 14,2 14,2 14,3 14,3 15,4 1h. 4

18, 1k, 4 1h.4 14,5 14,5 jr.6 14,6

19, 13.8 13.8 13.8 13.9 13.9 13.9

20, 14,2 14,2 14,3 14.3 14,4 14,4

21. th.4 14,5 15,6 14,7 14,9 15.0

22, 9,0 9.1 9.2 9.2 9.3 9.4

23. 14,2 15,2 14.9 14,3 14,4 14,4

24, 14,0 14,0 14,1 15,2 14,2 14,2
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CONTROL GROUP

e G W Gy W S A e W A @ g O ap Wy G s S a S s & B @ W E e e B e W e

Months
6
SNe ) (em) (om) (om) (3)  (om)
1. 13.1 13.1 13.1 13.1 13.2 13.2
2. 14,0 14,0 14,0 1h.1 14,1 14,1
3. 14,6 1‘06 3&06 14,7 1‘.7 15,7
A, 14,0 14,0 1Ak, 1 14,1 14.8 14,2
5. 12,7 13.7 12.8 12.8 12,8 12,8
60 1500 15.0 ‘560 15-"1 150 1 150 1
7. 13.7 13.7 13.7 13.8 13.8 13.8
8. 14,2 14,2 14,2 14,9 14.5 14,3
9.  13.8 13.2 13.3 13.3 13.4 13.4
10, T 15,2 15.2 15.2 1%5.3 1%.3 15.3
11, 13.2 132 13.3 13.3 13.4 13.4
12, 15.9 1%5.9 15.9 1%.9 15.9 15.9
13, 13.3 13.3 13.3 13.4 13.4 13.4
1A, 14,0 14,0 14,0 1450 14,0 14,0
1% 13,0 13,0 13,0 13.1 13.1 13.1
16,  13.3 13.3 13.3 13.4 13.4 13.4
17. 13.0 13,0 13.1 13.1 15.2 13.2
18, 12,9 12.9 13,0 13,0 13.1 135.1
19, 12,8 12,8 12.8 12.8 12.8 12,8
20, 13.4 13.4 13.4 13.9 13.5 13.5
21, 14,1 1A, 1 1h.1 14.2 14,2 14,2
22, 12,6 12,6 12,6 13.6 12,6 12.6
23. 13.3 13.3 13.3 13.4 13.4 13.4
24, 14,0 14,0 14,1 1h,1 14,2 14,2

25. 14,2 14,2 14,3 14,3 1h.4 1h. 4

-‘--n’ﬁ--.-‘-ﬁ--‘—Q-.nn-‘-ﬂ-ounﬁ-*n‘-
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RAGI BASED DIET GROUP

- e 4 e S gy W @ W W Wy S S W @ W - @ W & @ - © T D - .--"ﬁ

MONTHS
N Gm) (em) (o3) (om) (c2)  (om)
1. 48,2 48,2 48,3 48,3 48,4 48,5
2. A8,.2 48.4 k8,7 48,8 k8,9 49,0
3. 47,0 47,0 47.0 27.1 A7.2 47.2
x 54,0 54,0  Sh.1 5k, 1 5.3 54,3
5e¢ 46,0 46,0 56,1 46,2 46,2 LV
6. 48,0 A8, 2 48,2 h8 . & 48,5 48.9
e 49,0 9.2 49.3 89.3 9.5 9.5
8. 48,6 48,7 k8.8 48,8 48,9 49,0
9. 49,0 49.0 A9.1 49,3 49,3 49,4
10, 50,0 50.2 50.3 50,5 5‘00 51.2
11, 47,0 X782 A7.3 7.4 7.4 27.6
12, 48,0 48,0 48,1 8.1 48,2 48,2
13. 46,0 46,4 57,0 8,0 48,5 49,0
14, hh, 2 hh,2 54,3 hh,3 . 4 4 4
15. 51.4 81, 51.5 51.5 51.6 51.6
16, 46,0 46.2 56,3 46,4 46.5 46,6
17. 46,0 A6.2  A6.4 46.6 %6.6 46,8
18, 50,0 50,0 50,1 50.1 50.1 50.1
19. 49,0 49,1 k9.2 k9.2 9.4 49 .4
20. 46.8 46.8  46.9 46.9 47.0 47,0
21, 56,2 46,2 6,3 46,3 56,3 46,3
22, 46,8 47,0 47.1 47.1 k7.2 47.2
25, 47.6 ¥7.6 47.7 47,7 47.8 A7.8
24, 50.3 50,6 %1.0 £1.0 51.2 51.2

25. &6. 0 ‘6.6 *7‘ 6 ‘7. 6 ‘8.0 “. 2

o @B G w» ap W @ @ @ - W g W ™
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RICE BASED DIET GROUP

- g WR R M W W @ S o @& o ™ e W v e @ o = - 4 e & o @& & W & = » -

MONT!

SHo. ol (em) Gw (o) (em)  (om)
1. 48,4 A8,4 48.5% 58,6 48,7 48,7
2. 52.8 52,8 52.9 52.9 53.0 53%.0
b 50,4 50.4 50,4 50.9% 50,5 50.5
h, 47.2 47.3 47.3 47.h 47.4 47,5
) 18 48,8 A8,.8 48.9 48,9 49,0 59,0
6. 51.6 51.6 51.6 5%.7 51.7 51.7
e 56,0 46,1 46,2 46,3 46,4 46,4
8. 48.6 48,.8 49,0 49,2 59,3 k9.4
9. k9.6 49,6 49,7 49,7 49.8 49,8

10, 47,6 47.7 47.8 47.8 47.9 47.9

11. 47,0 h7.1 47.2 57.3 A7.5 h7.%

12, 46,4 46,5 46,5 46,6 46,6 46,7

13. 50,2 50.3 50.95 50.% 50.5% 50.5

14, 59,0 49.3 h9.5 49,8 20,0 %0.2
15. 49,0 8,0 A9,1 h,1 4,1 59,2

16, 45,6 45,6 48,6 A5%,7 5.7 25,7

17, 49,4 49,4 49.9 49.5% 49,6 49,7

18. 47.4 47.4 47.5% 47.%9 47.6 47,6

19. 51.2 51.2 51.8 51.3 51.3 $1.5

20, . £1,0 51.0 %1.0 %1.41 S1.1 51.2

21, - 50,2 50,3 50.5 50.5 50,6 50.7

22, 40,6 41,1 41,6 42,3 42,8 43,6

23. 49.9 .2 A9.2 %0.3 %9.3 %9.3

24, 4%,.6 45.8 46.0 46.3 56,6 47,0

a5. 46,2 46.2 46.3 456.3 46.5 46,4

- s W W W g e = - - = e ® @ W W S @ W M W E W W A @ e S W g
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CONTROL GROUP

- e @ G @ @@ v W s @ o» W G @ @ N W S @ @& W T @ B e W @ S - S o -

MONTHS
6

SE (em) () (om)  (em)  (om)  (om)
1. A58 A5.8  45.9 45.9 46.0 A6,0
2. 50,0 50,0 50,0 $0.0 50.0 %0,.0
3. 4.6 49.6 49,6 49,7 4.7 59.7
A, 48.8 h8.8 48,9 48,9 5,0 49.0
5. 51,0 51.0 51,0 51,0 %51.0 51.0
6. 1.6 51,6 $1.7 51.8 $1.9 52,0
7. i, 2 i, 2 54,2 4.3 hi,3 44,9
8. 43,6 43,6 43%.8 43.8 44,0 AL,0
9. 47,0 A7.0 47.1 A7.1 47.1 A7.1
10, 47.8 A7.8 47.8 47.9 A7.9 47.9
11. 48,0 AB,0 48,0 A8,.1 A8.1 48,18
12, %0.6 50.6 50,6 50,6 50.6 50.6
13. 59,0 4,0 49,0 49,0 49,0 k9,0
14, - 48,6 48.6 48,8 A8.8 »,0 49,0
13. 47.6 47.6 47.8 A7.8 48,0 48,0
16, 50,0 50,0 50.0 50.0 50,0 50,0
17. %0.0 50.0 $0.0 50,0 50,0 50.0
18, 48,4 AS.A  AB.A A8.5 %85 x8.5
19, 48.6 48,6 48,6 48,6 48,6 48,6
go, 8.0 48,0 48,0 A8.1 AB.1 AS.1
21, 48,0 48,0 48,0 A8,0 48,0 48,0
22, A3.8 A3.8 43.8 3.9 43,9 43.9
23. 40.8 48,8 48,8 48,9 48,9 49.0
24, 49,6 49.6 49,6 49,7 49.7 49,7

5. A7.8 A7.8 47.9 A7.9 A7.9 47.9

—---.-hﬂ--‘-ﬁ‘-u&n‘.*‘-&-d--h--nb
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HAEMOGLOBIN .LEVELS OF THE PRESCHOOL CHILDREN IN THE
THREE GROUPS AT THE BEGINNING AND AT THE
END OF THE STUDY
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RAGI BASED DIET GROUP

INITIAL FINAL
. 84.No Haemoglobin in g/160 Haemoglobin im g/100ml

ml of Blood of blood
1. 8,00 8.61
2. 8,00 8,23
3. 7.26 7.8A
&, 10. 35 11.7%
So 50 10 ,o 66
6. 9.1% 9.58
7. 8.20 8,70
8. T7.24 7.84
9. 10,20 10,88
10, 6.20 6.96
11, 7.86 7.62
12, 7.26 7.62
13. 7.30 7.62
1A, 6,00 6.14
15. 11,00 11.32
16, 9,00 9.23
17. 6.00 6.20
168, 8,00 8.23
19. 7.15% 7.68
20, 7.00 7.40
21, 8,00 8,70
28, 8,00 8.70
23. 2.80 10,07
34, 9.8% 10,10

25, 9.56 10,00

---&-------q-------'.-—d-----.--.-
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RICE BASED DIET GROUP

- B G W g e W B s BB e w S B e R e &

INITIAL FINAL
8.No, Haemoglobin in g/100ml Haemoglobin in g/400ml
of blood of blood
B o W G g W G o M W A AR W S W S ee e RGN
t 750 7.83
8 9.12 9.98
3 10,26 10,88
A 6.75 6,96
5 8.25 8470
6. 6436 6.52
T 6.27 6.82
8. , 9&‘6 ’!"8
9 8,00 8.?0
10, 8.15 8,70
3 T 8425 ' 8,70
18, 6.29 6,96
13, 8,20 8.70
ih, 10,00 . 10,88
15, &, t0 : 4,79
16, 4,50 ‘ .76
7. 7+28 g 7.83
18, | 9.50 10,00’
19+ 713 | 7.83
20, 10 - ‘ .58’
21, gf;% , 3:22,
22, 6.60 - 6.88°
23 6,26 : : 6482°
24, ' 8,00 . 8.54
e .45 11,76 °

_ | . [
ﬁ..,.uoh-ﬂ'*.huﬁt&“,-.-’.-".-q-.d-
-
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CONTROL GROUP

e e @ B WA G W o @ S W e W@ @ S W @ W e @ ® W m W

INITIAL FINAL
$.No Haemoglobin in g/100m1 Haemogledin in g/100ml
of dlood of bleod
1. 6.00 6,00
L. 8.36 8.36
3. 8.24 8,28
A, 8,30 8.36
S 10,68 10,70
6. 10,00 10,10
7. 6.89 7400
8. %.00 7.00
9 6.89 6.91
10, 6.45 6.18
11, 7.20 7.50
12, 7.89 8,00
13. 6.85 731
14, 6.60 6. 64
15. 8.28 8.30
16, 8,82 8,24
17. 8.24 8.24
18, 9.22 9.22
19. 74148 2.2%
20, 9.80 9.22
21. 7.50 7.%0
22, 8.24 8.24
23. 6.25 . 6.30
24, 357 5.57

25. 7.60 7.62

- ey W oM Em s e o ----‘-Q--‘---------QQ---



ARRZENR1IZ I

URINARY CREATININE LEVELS OF THE PRESCHOOL CHILDREN
IN THE THREE GROUPS AT THE BEGINNING AND AT
: THE END OF THE STUDY
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RAGI BASED DIET GROUP

@ o W W o M WD W W e W e ais e W W W W e ®E " aeEe e ™

INITIAL FINAL
S.No Creatinine in mg/100ml Creatinine in mg/100ml
* of urine af urine
W @ e W w W@ i WG S e %W B B DS e R W e e S a=
t 9 19.0 23.5
2. 20,0 28,0
3 18,0 22,5
A, 16,0 25%.6
% 25.9 30,0
[ 30,0 21,0
IS 25.0 33.0
8. 22,0 26,0
9. 58,0 48,0
10, 30,0 31,5
11, 30,0 31.0
12, 31.5 21,0
13. A1,0 51.5
14, 27.5 30.0
15. 64.0 %0,0
16, 44,0 40,0
17. 41,0 46.5%
18, 30,0 37.5%
19. 51,0 40,0
20, 50,0 21.5%
21, 14,0 20,0
22, 36.5 36,0
23, 15.0 19.0
24, 12,5 15,0

25. ' 50,0 48.5

--n-g&nﬁn-dnﬁunﬁnﬂﬁyoubadﬁnwdvomon
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RICE BASED DXET GROUP

o5 @& @ w W B @ W W G Er W Egs DWW WS NS e W

v INITIAL FINAL
8,No Creatinine in mg/100ml Creatinine in mg/100m}
" o2 urine of urine
% Gk S G W W W W W g W W W W D W W PG e B e
P8 40,0 k4,0
2. 27,0 36.0
3. 56,9 57.%
5, 12,0 . 23,5
S. 18,0 23.%
6. 24,0 56,5
Te 26,9 30,0
8. 29,0 38.%
9. 42,0 33.0
10, 16.5 22,0
11, 19.5 20,0
12, 36.% 36,0
13. 20,0 24,5
14, 25,0 20,5
15. 30,0 3840
16, 3.0 35.0
17. 35.0 53,0
18; 25,0 250’A
19, 24.0 30,0
20, 40,0 36.0
21, 24,9 29.5
22, 21.0 210‘
23, 35.€ 22,0
24, 32.0 42,0
25. 12.8 17,0

ﬂ"-.Q.‘-------.".-"--“--‘-’-



CONTROL GROUP

- e @ W e = BB s = WP W e D d e e e R e -

INITIAL FINAL .
8.No Creatinine in mg/100ml Creatinine in mg/100ml
of urine of urine
1, 20,0 ' 22,0
2, 21,0 25.0
Je 20,0 20,0
LT 11.0 25,0
S. 13.5 15.9
6, 23,0 23.0
7 : 52,5 57.3
8. ' 23.0 25,0
9. ' 26,0 30,9
10, o 48.0 f 24,0
14. ' 9.9 18.%
12, 13,0 | 53.0
. 14,0 : 14, %
14, “ 49,0 k4,0
15. : 37.5 13.9
16. ' 10,0 16,0
17. | 13.0 24,%
18, | 40,0 ‘ 5.0
19, ‘ 21,0 19.0
20, ' 37.9 28,5
21. ' 25,0 23.0
22, 25.0 23,0
23, ' 25.0 12.9
24, ' 15.0 23,0
25. | 30.0 27.5%

4
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CREATININE » HEIGHT RATIO OF THE PRESCHOOL CHILDREN
IN THE THREE GROUPS AT THE BEGINNING AND
AT THE END OF THE STUDY
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RAGI BASED DIET GROUP

8.No INITIAL FINAL
Lo 0.5 0.7
2. 0.3 0.6
3. 0.6 1.7
A, 0.8 1.2
3. 0.7 0.8
6. 0.7 0.3
7. 1.8 2,2
8. 0.9 0.%
9. 1.4 1.5
10, 0.7 1.1
1. 0.9 0.8
12, 0.7 1.4
13, 1.3 1.1
14, 0.9 0.9
15. 1.9 2,6
16, 1.9 1.9
17. 0.7 1.3
18, 0.8 1.9
19. 2.0 1.6
20, 1.5 0.7
21, 0,6 0.6
22, 1.8 1.5
23, 0.6 1.9
25, 0.2 0.9
25. 2,0 1.7

------n-.b—--n‘n--‘-Q-----t----
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RICE BASED DIET GROUP

- D o W S R W e W e e s eom WG e e e m e w

3.No INITIAL FINAL
o mw B ® B Em TR WM B MWW E e S o= W S
1% .3 0.7
2. 1.1 1.8
1.0 1.9
L 1Y 1.0 1.4
5. 0.6 1.3
6. ' 0.8 1.0
Te 0.9 1.0
8. 9,8 1.2
9 1.6 1.3
10. 0.6 0.9
11, 1.4 1,6
12, 2,6 1,2
130 106 ‘.‘,
1h, 0.8 0.6
15, : 1.1 2,0
16, 1.6 1.2
17. 2.7 1.2
18, 2.1 1.4
19. 0;8 1."
20, 146 1.8
21. 0,9 0.8
22, 0,6 0.7
23. 1.0 0.9
24, 0.9 te1
25, 0,5 0.9

-Qub&—ﬁ-iﬁnobm-&ﬁb-uﬁa‘-obi&.a—u
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CONTROL GROUP

- e W @ e W wWw s W W W M B e S W e e e % e

S, No INITIAL FINAL
% ’»0’ ! 1.'.
2. 0.8 0.9
S-_ 0.9 0.8
Ao 1.2 0.8
6. 0.6 0.9
7. 2.0 L
8, 0.8 ' 0.6
9. 0.8 1.7

10, 0,9 1.2

11, 0.4 0.7

12, 0.4 1,0

13. 0.3 0.9

14, 3.9 2.%

*50 ,‘Q’B 003

16, 0.3 0.6

17« 0.4 0.9

18. 6.9 1.7

19. 0.5 1.5

20, 1.6 0.8

21, 1.6 0.7

22, 1.5 0.9

2k “, g T8

23. 0.6 G



