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INTEODUOTION

The child is the father of man and foimdation of a

strong healthy adult is laid dovjn during childhood. For a

strong and healthy nation, children must have good health

and intellect. Good nutrition is of paramount importance

to determine the normal growth and development of the

individual. According to UHICEP report (1987) on the state

of world's children of the 14.5 laillion infants and children

in the world currently dying each year, nearly 5 million

are above the age of one. It was also reported that the

under 5 mortality rate in the year 1985 in India is 158.

Preschoolars in India constitute 15 per cent of the

total population. The. overall current infant mortality in

our country according to 1980 census in rural population is

46.1 and in urban population it is 22.2 (Ministry of V/elfare,

1985). In Kerala, Infant mortality rates, 1984 based on

sample registration system in rural area it is 29 and in

urban area it is 27 (Ministry of Home Affairs, 1985).

Childhood is the period of rapid growth and children

below the age of five years are considered to be the most

vulnerable from the nutrition stand point and malnutrition is

one of the major public health, nutritional problems of rural

preschool children in India (Bhat and Umapathy, 1986).
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The existaace of the problems of malnutrition and

mdemutrition pose a threat to the growth of the children

and the national development. Aeoording to a report by NIN

(1982) the percentage distrifontion of sevearly undernoTirished

ppeschool children in Kerala is 4^8 per cent, Cravito (1981)

suggested that malnutrition at the commmity level is a man-

made disorder characteristic of the underprevelant segments of

society.

Results of a nationwide survey conducted by I OMR have

shown that diets consumed by miral preschool children are

inadequate with respect to energy, iron, vitamin A and some

of the B complex vitamins (ICMR, 1974) • Tliis problem can be

eradicated by suitable supplementary feeding programme as a

major type of nutritional intervention programme during the

weaning period (Srikantia, 1985) siid hence programmes for

improving the health status of preschool children actively

Involving the community are essential and there is an

imperative and urgent need to produce indigenous supplementary

foods suitable to Kei^la condition.

Among different cereals,, ragi is reported to be a

suitable supplementary food to eradicate nutritional problems

among preschoolers (Devadas et al., 1984).



Hence tlie present stiidy is taken up with the follov/ing

objectives.

1. To assess the dietary habits of selected preschool

children attending balawadi in the adopted •village.

2. To develop siiitable recipes for the preschool

children based on the supplementary food prepared
v;ith ragi,

5* To assess the effect of such supplementary

feeding on the nutritional status of selected

preschool children.
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India is the second most pop-uloxis and seventh largest

country in the world (National Institute of Public Co

operation and Child Developraent, 1984). One of the salient

features of our coimtry is that it has a sizable proportion

of young population. According to 1981 estimate, there were

about 121 million cMldren in the age group of 0 - 6 years

constituting about one sixth of the total population where

89.7 per cent belong to rural areas, Baswaran al. (1976)

states that preschoolers constitute about 15 per cent of the

total population,

Shukla (1982) reveals that the over-all child mortality

in our country is the highest in the world being 18,7 per cent

"yi of all deaths. In India, young children remain the most
o

vulnerable group in the population with 40 per cent of all

deaths occurring in 0 - 4 age groups (Kakker et al., 1987).

Mortorell and Klein (1980) have reported that the mortality

rates as well as the incidence of infectious diseases and

severe malnutrition are high in infants and young children in

developing countries.



Yijayalakshmi et (1975) lias listed the causes for

malnutrition in preschool children as low>intake of nutrientsp

low income, lack of kno^^^ledge, infections, improper selection

and preparation of foods, poor weaning practises and faulty

food beliefs^ According to Taylor and Taylor (1976) the main

causes for malnutrition are ladt of employment, agricultural

factors, economic factors, cultural factors, inadequate health

and nutritional servicesj physiological factors, levels of

activity and infections.

Caliendo ^ (1977) conducted a study among pre

school children of NewYork city and results of the study

indicate that the quality of diet of young children was

influenced by sex, ordinal position of the family, mothers

employment status, education and nutritional knowledge.

Ifelcunigve (1978) has listed the main determinants

X'/hich influence the nutritional status of the community.

In addition to poverty, land tanure md land fertility,

lov/ family income^ large family size, high cost and scarcity

of protein rich foods, inadequate distribution and marketing

systems intra familial food distribution which is unfavourable

to children, food customs and taboos, poor education and

literacy level of the parents etc. were found to be important.



Sharnia (1979) has reported that the sooio economic

factors play an important role in the occurrence of mal

nutrition and included poor health of the mother, poverty,

scarcity of nutritious foods at the critical stages of

growth and development, ignorance, socio cultural factors

such as weaning taboos and prejudices, discrimination

against girls and faulty cooking practises.

Shall (1979) has decided that the main factors which

leads to malnutrition among young cliildren include late

introduction of semi solid food during infancy, diluted

supplementary feeding, daily wage earning of mothers

nucleiar and large families, shorter intervals between two

pregnencies, jobless period of parents, preferencial care,

of the boys and poor antinatal care.

Luwang (1980) conducted a study among 508 preschool

children of seven villages in Manipur and found that the

occurrence of protein energy malnutrition was not due to

birth order, but age, sex and religion of the children had

significant association*

G-



Shukla (1982) has stated that the main caiises for

malrratrition in India incltide nonavailability of foods,

poverty,; population growth, customs, conditioning which

influences socio economic status like castes, false socio

economic status, education, influence of industrialisation

urbanisation and modernisation.

I

Banik et al, (197Q) had reveled that the children

from relatively hi^er socio economic status were havier

and taller from birth upto five years. They had also

stated that adverse socio economic status caused more

damaging effect on wei^t than heights

According to Cameron and Hofvander (1971) most of

the children in developing countries had moderate to

^ severe malnutrition during transition from breast feeding

to adult diet owing to the combined effect of inadequate

diet and infection. Results of the survey conducted by

Jw,ani (1978) indicated that nutritional problems were very

common in infants and young children of Asian migrants,

Djazafery ^ al, (1985) found that 75 per cent of

the rural Iranian children suffered from mild to severe

foras of protein energy malnutrition mostly dtiring 2-5

, years of age and the girls were the worst affected when

compared to boys.

7
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Parez - Gil and Gifuenker (1987) when studied tlie

nutritional status of 89 preschool children from a rural

region in the Sierra Norke de Puelha, Mexico, 21 were

normal, 29 showed slight malnutrition, 51 showed moderate

malnutrition and eight shov;ed grtsVe malnutrition.

"Views of Ghosh (1980) in this matter v;as that

malnutrition and undernutrition were the important

underlying causes of mortality in this country»

Vast majority of the common diseases and maljautrition

syndrome like marasmus, kwarshiorker and under nutrition

were obseinred to occur predominantly in preschool children

(Raju et sa. (1970).

UMOEF (1984) had reported that the child mortality

rate in the year 1985 in India is 158. In India during

1980-84 55 per cent and five per cent of children under

five yiere suffering from moderate and severe malnutrition

respectively.

iOiandekar (1976) had found that the percentage of

malnourished children in Bombay was hi^est in low :income

medium sized households than in large sized households

with high income.
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Acoording to Satapatiiy ^ (1984) in lower socio

econoBiie groiips in Beriiampiar in South Orizzas 42 per cent

of the children were tmdemo-urished due to poor quality

food and delayed weaningo

ShrivastaYa ^ al. (1970) conducted a study among

1000 rural preschool children from seven villages of the

district of Jabalpur in Madhya Pradesh, They had reported

that the incidence of marasmus (4*5 per cent) was higher

than Kwarshiorkor (5.9 per cent) among these children.

The results of the survey also reported among various

nutritional disorders prevalent vitamin B complex

deficiency was the least.

Siiailar trend in the results of the survey conducted

by Chaudhuri and Ramakrishnan (1975) was also shown in the

rural preschool children of West Bengal. But among the

vitamin deficiency disorders vitamin B complex deficiency

was found to be M^ly prevalent and vitamin D deficiency was

the least.

A nutritional survey conducted by Gupta and Bhandari

(1975) around Udaipur indicated that 50 per cent of the

rural preschool children had one or more of nutritional deficiencies
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The: incidence, of marasmus (7.5 peir cent) was more than that

of Ew^shiorkor (5»1 per cent)* Signs of vitaiain A deficisncy

were more prevalent in tribal children than in non tribal

children. Rickets and anemia were foimd in both the groups.

; Chaudh'uri ( 1975) reported that the incidence of

marasmus. (1.83 per cent) was more than that of Kwarshiorkor

and the incidence of vitamin A and B complex deficiency

ranged from 0.3 to 25 per cent. He had also foimd the

active rickets in children aged 1-5 years and 28 per cent

of them were foiand to be suffering from anaemia and

50 per cent from worm infestations.

i

A snrvey conducted in South India showed that about

one per cent of children aged one to five years showed signs

of Kwarshiorkor, two per cent of marasmus, 3.5 per cent of

vitamin deficiency diseases and five per cent anemia

(Swaminathan, 1974)*

Easwaran et al. (1976) studied the incidence of
I

malnutrition among the preschool children in Coimbatore city

in Tamil JIadu and found that the protein energy malnutrition

was more among these children followed by vitamin A deficiency*



IV

In Coimbatore, Geetlia (1986) cond-acted survey and

reported tliat protein energy malntitrition v/ag, present in

44 per cent' of tiie cliildren» She also fotind that Iron

deficiency anemia and -vitamin A deficiency were widely

prevalent•

Devadas et al» (1983) reported that 16 per cent of

the preschool children in Coimhatore city suffered from

protein energy maln-atrition, 15 per cent had vitaaiin A

deficiency and 11 pei? cent, were anemic* Aciite gastro

enteritis, and dysentry were the predominant nutritional

diseases prevalent among these malnoiirished children *

Devadas and Jaya (l9S6) conducted a study of 18497

preschool children attending an outpatient department of j

a hospital in Coimbatore in Tamil Hadu. The result of the
I

suirvey indicated that 49 per cent had protein energy mal

nutrition, 7.5 per cent had vitamin A deficiency 15.9 per cent

had respiratory infections and 15.6 per cent had gastroenteritis,

Ali (1982) reported that among Hill Bhuniyas of

Orissa, protein energy malnutrition was in the form of Gdema,

muscle wasting and moon face in children. He had also

reported that vitamin A deficiency was generally found in
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the form of eonjiicti-val Xerosis, ICeratomalacia aad bitot spots,

while riboflayin deficiency was in the form of angular stomatitiB,

chelosis, glossitis, and magenta tongue and mtamin C deficiency

was in the form of spongy giims and vitamin ^ was in the form of

active or healed rickets in children.

Chodpdar and Mishra (19^) among school children in

a rural area of Western Orissa found that the common causes

of morbidity were vitamin B complex deficiency (42.9 per cent)

vitamin A deficiency (28»6 per cent), anaemia (25.7 per cent)

upper respiratory infections (22.1 per cent), .gastro - intesti;nal

tract disorders (8.7 per cent) and dental diseases (8.5 per cent).

According to Patodi ^ (1976) in rural and urban

coranuiaity near Indore 18.4 per cent and 12.8 per cent of the

infants respectively showed signs of nutritional deficiencies

of protein,, calciuni, iron and B complex vitamins after the

age of six months.

Semwal ^ (1986) studied and found in Delhi urban

slums 45.1 per cent and 47.2 per cent of the children at one

and two years of age, v;ere undernourished.

Shah and Udani (1977) stated tiiat malnutrition, severe

anaemia, acute gastroenteritis and bronchopneuiaonia were the

main causes of mortality.



Darwisli et al. (1978) when studied the nutritional

status of the preschool ohildren attending the day care

centres in Alexandria obaerved that mild forms of protein

energy malnutrition were prewlent among 26.6 per cent of

the total number of children studied. The proportion of
I

malnourished aged five years was more than double to that

of children aged three years.

Tomar and Shrivastava (1980) conducted a survey of

514 children in industrial area of Gv/alior and results of

the survey threw li^t on the presence of skin and hair

changes (51 ♦S per cent), Vitamin A deficiency (29.4 per cent)

and Vitamin D deficiency (5 *2 per cent) .

Gupta and \felia (1980) stated that the episodes of

ilLiess were significantly higher in the 0-5 years age

group as compared to those aged more than five years.

According to these authors» the main causes of morbidity

were skin infections, respiratory infections, diarrhoeal

diseases, fever, eye infection and ear discharge,

Among various parameters of nutritional status,

anthropometry is relatively more specific and sensitive

enough for purposes of monitering and evaluating.



14

Osifo et al, (1975) foraid tiiat meas-urements of mid

arm Gircuflifereaoe was tlie simplest and fastest method for

detecting protein energy malmitrition in preschool children.

They also reported that accurate results \-ieve got when a

combination of this method with wei^t and height were made.

Hamill et al. (1979) stated anthropometry as an

effectlTe and frequently used child health and nutrition

screening procedure ♦ Campbell (1980) had reported that

weight for age is the most commonly used indicator,

Rao et al. (1981) stated the relative importance of

combination of anthropometric measxirements and indices v/hich

gave good descrimination between normal children and those

with body deficits , They reported that the use of
1

weight/hei^t was better to diagonise different forms of '

malnutrition,

Anderson (1979) had reported that weight for height

appeared to be the best single anthropometric indicator of

current nutritional status in preschool children. Since

this might pro-vide a useful cut off points for defining

malnutrition.

I i
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Seth et al« (1981) after conducting a study among

16 children reported that hei^t was a measiire of long

standing mitritional deprivation.

In countries with high i^tes of protein energy mal

nutrition the a3?m circumference measure can also serve as

an accurate nutritional status index (Anderson, 1979).

Weight for age, wei^t for height and heigjit for

age are the common anthropometric measurements which will

indicate the nutritional status and can be compared

internationally (V/HO, 1985)*

After conducting studies in, rural Guatemala on pre

school children Delgado et al, (1983) reported that am

circumference could he used, to detect malnutrition (as by

wei^t for age) but it was of limited -validity when used

to detect acute or chronic protein energy malnutrition.

They had also reported that weight for age had a greater

specificity and sensitivity than arm circumference,

Bharadwaj et (1985) recommended the use of

coloured; tape with red colour for mid arm circumference

for measurement less than 13.5 cm and green colour for

13.5 cm and above as'a single and best age independent
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indicator of protein energy malnutrition in preschool cMldren

in Gliild welfare programnie. This indicator is now used in

integrated child development scheme projects along with

weight for age and hei^t for age charts,

Patel (1980) had stated that all preschool children

with arm circumference less than 14.5 cms could be assessed

as being potentially or actually malnourished and in need of .

special care,

Davidson et (1975) found that clinical examination

for signs of malnutrition v;as relatively cheap and easy to

organise and it did not require elaborate apparatus or

reagents,

Park and Park (1981) reported that the clinical

examination was the most essential part of all nutritional

surveys and it was also the simplest, the most practical

and the soundest means of ascertaining the nutritional status

of a group of individuals.

Sharma and Mahajan (1987) stated that it was of atmost

importance to have some biochemical measure since the diagnosis

and prognosis of protein calorie malnutrition was often

difficult to assess on clinical grounds alone.



However according to park and park (1981) biochemical

tests v/ere considered to he time cons'uming and could be

applied on a large scale even thon^ they were Tisef-ul in

diagnosing specific diseases. They had also stated that

the biochemical tests might help to prove or disprove the

questions raised by a clinical examination.

Tanksale (1980) had concluded that biochemical studies

were useful in detecting the malnutrition condition in early

stages or in the sub'clinical stages before symptoms became

apparent.

Pefekarinen (1970) had stated that the main aim of a

dietary survey was to continously assess the diets of the

population groups or individuals for its possible deficiency

and faults. He had listed different forms of surveys as food

balance sheets, wei^iment method, interview method, q.uestionaire

method and collection of food samples for chemical analysis.

He had also stated that among these various methods chemical

analysis were reported to give accurate results eventhough

they were the costliest and time consuming method,

Sundarraj ^ (1971) had stated that the weighment

method was used to compare the data collected x^ith the method

of consumption coefficients and they concluded that for a
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large conuiiunity oonamption coefficient were useful "but for

the assessment of individiial intakes, the coefficient method

was not advisable*

Osancova ^ (1972) found that three day alternate

method of diet record gave the calculated intake most closely

related to the seven day inventory method.

Flores ^ (1973) preferred the use of daily record

of the foods for three days combined with 24 hours recall

method for the dietary assessment of children because the

values differed significantly for calcium, betacarotene arid

vitamin A and B with one day method.

Grewal ^ (1974) after conducting a dietary survey

in Madhya Pradesh stated that the results of the one day

q,uestiGnaire method differed mostly from the results by

weighment survey and variation between children, fell.as

survey period increased ♦ They concluded that a three day

questionaire method checked by wei^ng a subsample, seemM

practical and accurate for the purpose of any proposed survey,

Hao (1975) concluded that weiring food for any one

or two days chosen at random from seven day weighing was as

efficient as the seven day weighment survey.
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After comparing qiaestionaire vjeighment method

in avrveja Tilve (1978) found that the questionaire method

yielded based estimates >ut showed true variation between

indiirid-uais. Individiaal intake coiald be obtained acciarate

by aotiml weighing of food items consumed,

Martin and Seal (1978) had stated that the nutritional
i

intake had long term effects on the physical growth and

physiological state so that it could be ideal to know the

intake of individual from consumption. They also reported

that information could be obtained on the diets of individuals

or groups by interviews or self recording by estimation of

amomts or weighing of food from one day to several months.

Based upon the pliysiological needs of the family '

members the share of the preschool children in the dietaries

in teiTas of adult male unit was estimated by Rao et (1980)

a33d the results of the study indicated that for the accurate

estimation of a preschool child's nutrient intake adjustments

for the age of child, percapita income of the fsiaily and the

nutrient int^e of the family were found to be more appropriate.

Nelson and Hettleton (19^) described a diet survey

method in which the total food available to the family was

weighed as preparation or serving and its distribution
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between fsaaily members was recorded in household measnreg.

The method gave data on intake of eaoh person with an

acoxiraoy approaching that of a stirvey by vreighing the food

of each person

According to Simdarraj ^ a^. (1971) for the

assessment of individual intakes weighment method was the method

of choice, Haina and Sharma (1980) had reported that the actiial

weighing of food was accurate but it took long time and needed

the cooperation of the respondents.

iTor mitrition and health assessment of a coraraunityj

Martin and Beal (1978) listed the important sources of

information which included census figures on age distribution,

birth rate, mor-jbr-ldity and mortality statistics, hospital
records and data from health,and welfare agencies,

Pushpamma and Devi (1979) reported that majority of

the population in India consumed a combination of cereal or

millet with legume, They also reported that the proportion

of legume consumed was much less than the amount req.uired to

enhance the protein quality of a mixture of cereal, millet

and legume.
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Simdarraj (1972) had stated that the diet of the

preschool children in Tamil Nadu were found to have adei^uate

proteins. However the calorie intakes were found to toe low,

the calciaim intalces was also lower than the recommended

allowances specified for this group.

An evaliiation of the on-going s-upplementary feeding

programiae was condxicted by Fari et (1984) with references

to their diet and mental development. They had reported that

the home diet of all children were found to be Mghly deficient

in all nutrients especially calories and proteins.

Ali (1982) reported from a survey carried out in tribal

areas of Orissa that the diets of majority of the households

vrere quantitatively as well as qualitatively deficient.

Singh and Sidku (1980) revealed the nutritional data

on 150 Rajput boys aged 4-20 years showed that their calorie,

intakes were lower at all ages than the recoinmended daily

allowances for Indian boys., by about 200-300 calories. At

4-6 years the calorie intakes v;ere lower than the recommended

daily allowance by 17 per cent.
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Gbawla and Piari (1985) had stated that the intake of

all the children were below recommended allowariees where

cereals predominated in the diet which lack in protective

foods like pulses and legumes, meats, eggs, green leafy

•vegetables and fruits, They also reported that the diet v/as

deficient in all the nutrients.

Taha (1979) had stated that in a study conducted in

Gezira, the average food consumption was found to be adequate

except for the slight deficiency in ener^ intake. He had

also reported that Sudanese did not practise supplementary

feeding and the infants were in a prolonged period of under-

nutrition until they were old enou^ to be weaned abruptly

on-to the family diet. He concluded that although income

was found to be the major factor dete3?mining the nutritional

status. Other significant factors were weaning practises and

immunization against diseases.

Munz and Lertzmann (1982) studied about the dependence

of nutritional status of preschool children on the weaning

practice, socio economic situation and the number of children

in the family aM it was found that even for a good socio

economic situation a negetive influence on the nutritional

status could be shown for families with large number of

children and a short nursing period.
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Sai (1981) denote^a that income levels were of

considerable importance to food intake. He had also stated

that water sanitation and health services are intimately

related to nutritional status.

P-ushpamnia and Devi (1979) had stated that in the low

income population cliildren were fed by a small quantity of

adult diet. They had also reported that no effort was made

to cook separate food for cliildren.

. Bhat and Dahiya (19®) had observed that all the

children of 4~5 years of age were given ordinary home diet

and no special food was prepared for them^

Rao and Satyamrayana (1974) conducted a study on the

nutritional status of the tribal preschool ehildren of Andhra

Pradesh and reported that the average intakes of energj^ calcium^

iron and vitamins were below the recommended daily allowances.

Hagi is a poor man's millet popular in central and

southern parts of India and the average production of ragi

in Kerala is 1.1 thousand tones in the year 1985^86 (Saini

and Sharma, 1986).
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, Eagi and rice for-m the staple food of the low income

groups of different parts of India (Karayanaswamy et 1972).

SahTi (1987) conducted a s-urvey on the popularity of'

small; millets in three tribal districts of Orissa and

revealed that most of the tribals used millets as the staple

items of their diets and ragi, the finger millet was the most

popular, followed by small millet and little millet.

According to Devadas ^ (1977) ragi porridge is a

popular staple food preparation among the low income groups

of coimbatore city,

Ragi is reported to be a popular item as a basic

ingredients in the weaning food (ICM, 1984). According to

Sao (1986) ragi is the best millet suited for weaning food

being rich in calcium, iron, B vitamins and proteins,

Shukla ^ (1986) revealed that ragi and its products can

be introduced in other parts of the country for preparation

of low cost ready to eat nutritious products at Household

level.

Significant increase in PER were observed when poor

ragi diet is supplied with low cost protein foods at 10-20

per cent level or with skim milk powder (Narayanasv/amy ^ al..1972).



25

Hemamalim ^ a^. (1980) had stated tiiat tlie growth

promoting val-ue of sprouted ragi was much higher than that

of whole ragi since the phytic acid content was decreased

•upon sprouting. They had also reported that ragi flour and

sprouted ragi flour could be recommended for children

especially belonging to low socio economic groups because

ragi besides being a cheap is a rich source of calcium and

—, good source of protein,

Hao and Deosthale (1985) reveals that the availability

of iron and zinc in millets can be improved several folds on

malting mainly due to the reduction in phytin.

Solanki (1985) reported that the chemical changes in

malting enhanse the nutritive quality through action of

V amyiases and proteases as well as bring about an increase in

vitamins and moreover, trysin inhibitor are reportedly broken

dom.

Desikachar (1980) reported that malting greatly

reduces the viscocity of a product there by leading to

increased nutrient or calorie-dense per unit volume ingested.
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Shrivastava and Bajpai (1980) observed tbat legumes

constitute an important sotirce of dietary protein of large

segments, of the world*s population particularly in those

countries in which the consumption of animal protein is

limited by its non availability or is denied because of

religious or cultural factors«

!

Ail legumes are consumed only after they have been

subjected to some foiro of processing such as heating,

roasting, soaking, sprouting, autoclaving etc. All these

methods are knov®. to improve their palatability, alter

digestability, decrease antinutritional factors and convert

vital constituents of pulse into simpley compounds which '

are ultimtely beneficial nutritionally (Chandrasekhar et al,. 1981).

Soni ^ (1978) reported that soaking of pulses in

water was found to lower the anti tryptic activity.

About 50 per cent reduction in the trypin inMbitor

activity during germination in greengram was observed by

Haider, (1981), He also investigated the effect of various

processing treatments on the trypsin inhibitors eight greengram

cultivars and the maximum destruction of trypsin inhibitor

using dry heat was 45.6 per cent..
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According to Salrmkhe (1982) considerable losses of

oligosacchrides oociirred in the traditional processes such

as gemination, soaking, cooking and autoclaving of legumes.

Jaya ^ (1979) studied that germinated legumes

produce less flatulus compared to the ungenainated,

Swaminathan (1977) had stated that supplementary

feeding programme had always been one of the basic measures

adopted for raising.the level of nutritional status of

vuljierable segments of the population of India. According

to him beneficieries selected for such welfare programmes

were mostly preschool children belonging to low-socio economic

group.

Chandrasekar (1980) had speeched supplementary foods

for infants and small cliildren should be easily digested^

nutritionally adequate and free of food toxins.

Patel ^ (1980) concluded that mild malnutrition

can be corrected with appropriate nutritional supplementation.

Kardonsky £t al. (1981) had reported that the supplementary

feeding programme in day care centres appeared to compensate

for deficiencies in the nutritional status of socially and

economically deprived children.
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Swanberg and Shipley (1975) iiad reported tliat the

nutrition prograrames that are not income generating still

had a potential for creating sij^ifioant nutritional impacts ,

Beaton and &hasserai (1982) reported that the important

and direct effect of guppleiaentary feeding programme considered

was the reduction in the mortality and morbidity in the

preschool children,

Kielman (1982) had reported that the nutritional

supplementation to preschool children significantly reduced

the mortality in this ag's group especially those of the

weaning age and might ai^piificantly lower the malnutrition

prevelance.

The main objectiTre of food distribution progTammeg,

for preschool age children was to impro-ve nutritional status

or to prevent nutritional deterioration (PAO, 1985).

Berg (1981) believed that the supplementary feeding

programmea and food for v/orlc programmes were beneficial and

should be encouraged,

Blumenfeld ^ (1981) stated that maternal and

cliild health programmes succeded, targetting to the mal

nourished children.
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Chandrasekar et al. (1981) had stated that in countries

like India where a starchy cereal is a staple food a large

increase in legume STipiDlies an assTorance of its consiamption in

px'oper form vould be the solution to the basic problem of

malnutrition.

According to Davidson ^ ai. (1975) a combination of

pulse and cereal proteins may have a nutritive value as good

as animal proteins *

G-opaldas ^ (1982) had reported that malted ragi:green-

grara mixes were found to be nutritionally superior to malted

wheatrbengalgram ndxes in weanling rat.

Brandtzaeg et al. (19S1) made a coniparitive study of

a rav; flour mix of ragi aad greengram in the ratio of 70:30

for differences in physico-chemical, chemical and biological

properties and reported the malted mix was far less viscous

than the raw powder mix.

Hao et a2. (1969) reported that the protein rich

biscuits if supplied through the village shops could be

easily acceptable and practical means of improving the

supply of proteins and calories to children.
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Jayaram (1980) stated that the cost of foods were

influenced by its shelf life and type of packaging used.

He had also explained that processing by way of toasting,

baking or drying mi^t provide longer shelf life and would

eliminate certain mdiserable characters of raw materials.

According to him tins were notable packaging material being

cheap and could be recycled .

According to Swauiinathan £t (1970) vfhen a supple

mentary feeding of wheat flour (50 g) green gram (20 g)

groundnut (8 g) and sugar and jaggery (20 g) were given the

clinical and anthropometric examinations indicated that the

programme had subsequently improved the nutritional status

of the children,

V Mortorell, Klein and Delgado (1980) had re-ported that

greater supplement intake x^ras clearly associated with better

grov/th in height, i^ei^t and head circumference*

Kaur and Ehatt (1979) had reported that the diets of

preschool children v;hen supplemented with snack providing

285-325 E. calories, 4.7 - 9.9 g protein and 5 .7 - 19.9 mg

of iron for six days a week for six months, it was found

>-



:3l

that the experimental group had an improved clinical pictiare

at the end of the feeding trial, increase in heights and

wei^ts, arm circttiaference and Haemoglobin level of the

experimental group were significantly higgler than those of

the control group,

Chandha (19^^) had stated that when preschool cMldren

in slxam areas of calcutta were given a glass of milk daily

and a meal of khichdi made from soya fortified hulgar which

provided 3.12-459 K. cals and 18-24 g of protein and assessed

after nine months it was found that the number of children in

the third degree malnutrition decrease after participationi.

in the prograiame*

Conyne ^ (1979) reported that the mean body weight

of those attending preschool feeding programmes was greater

that the non attending group significantly for girls aaid not

for boys.

Reddy (1979) had reported that iron supplementation

to preschool children resulted in a significant increase in

their haemoglobin levels at the end of one year.
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On behalf of the National School feeding in Kenya a

coraparatiTe study was made on the effort of school meals on

nutritional state and the result indicated that the deficiency

si^s like hair dyspigtaentation and goitre were coinmon in the

group without supplementary feeding♦, But this was no sighi-

fiCPJit difference in Haemoglobin levels and body measureiaents

related to height were similar for both groups (Pieters, 1977).

Eao and Naidu (1977) after comparing two groups of

children concluded that those who were most severly malnourished

benefited the most from the nutritional supplementation programme,

They also found that the nutritional dwarfs could have a ciiance

to become normal.

Rutmen et (1977) reported that 28 per cent calories

and 140 per cent of protein when given to preschool children

for sis months# there v/as an improvement rate of 30 per ceiat

in slightly malnourished cases and 60 per cent in severly

malnourished cases. It was concluded that the supplementary

feeding had a positive net effect on the development of the

beneficiaries.



MATERIALS AND METHODS

V



yr

MATERIALS AND METHODS

,A study on the impact of ragi based food, supplement

on the nutritional status of the preschool children was

undertaken with the following objectives:

1. To assess the dietary habits of selected preschool

children attending balawadi in the adopted village.

2. To develop suitable recipes for the preschool

Children based on the supplementary food prepared
with ragi,

3. To assess the effect of such supplementary feeding
on the nutritional status of selected preschool

children*

The study consisted of the following steps:

1• Selection of the balawadi and sample children.

2. Identifying suitable indigenous ingredients for

the formulation of ragi based food supplement.

3. Formulation and standardisation of recipe with
ragi based food suppleiaent.

4. Selection of the child beneficiaries*
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5. Gonduot of the supplementary feeding.

6. Evaluation of the supplementary feeding programmes

by assessing the nutritional status of the child

beneficiaries of the supplementary feeding programme.

1• Selection of toalawadi and sample children

(a) Selection of balax^adi:,

A list of balavjadies available at a radius of ei^t kms

of the campus vjas prepared. There were eight balawadies under .

the Kalliyor panchayat. Accessibility of balawadi to the

university personnel, regularity in attendance in the balawadi,

socio-economic background of the preschool children attending

these balawadies were the major criteria used for the selection

of the balawadi from the eight balawadies. Palapoor balawadi was

selected because of the following reasons.

1) Regularity in the attendance of children in this

balawadi.

2) This balawadi v/as located in Kalliyor wliich is an

adopted village of the Kerala Agricultural University,

3) Positive reaction of the teacher and parents to
the supplementary feeding programme suggested by

the College.



Fig. 1. Experimental group.
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4) This balai^adi was within the walking distance of

the University campus.

5) Most of the children attending this bala^mdi were

from low income families *

(b) Selection of sampless

Sixty five preschool children were participating in

the balaxtfadi at Palapoor dtsring the period of the study,

Antliropometric measiirements snch as hei^t and weight and

haemoglobin level of all the eiiildren attending this balawadi

were monitored, Segularity in attendance and similarity in

socio economic back^o-und and health conditions, were assessed

and children-who vfere in a comparable stage were selected for

the study, 40 children attending anganwadi acted as Experi

mental group (]?ig.1) and 20 children of the same socio-economic

backgrotind of the same area acted as control. The initial

determination related to anthropometric measurements of the

children are presented in Appendix - I,

2. Identifying suitable indigenotis ingredients for the

formulation of ragi based food supplement,

(a) Nutrient composition of the food supplement?

The present study vjas planned to supplement an

indigenous food mixture wMch v/as composed of ragi, greengram.
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butter, skim miHe, sesame, ground nut and sugar which, were

expected to function as energy rich supplement and protein

and fat rich supplement* These food articles were selected

for the formulation of the food mixture because of the

following reasons,

- i) Eagi was selected as a basic material in the food

supplement because it was reported to be poor man's millet

popular in central and southern parts of India. I4hen compared

with other cereals available in the market ragi was reported

to be cheaper also*

i

ii) Qtrem gram, bengalgram and redgim dhal were

selected as the protein component sirice this food article in

the right proportion with cereal could ensure an adequate

of ^ood quality protein, A combination of pulse and

cereal proteins were expected to have a nutritive value more

or less comparable to animal proteins, (Besikacher, 1985 and

Bavidson et al« « 1975)* Moreover Beostiiale (1982) had reported

that among pulses greengram is richer in protein, minerals and

vitamins. This justified the inclusion of greengram,

iii) Butter was selected as the fat component of the

food supplement since this food article mi^t eiahance the

flavour, taste and acceptability of the food supplement
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formulated^ give satiety value and is the concentrated

source of calories (Rajalakshmi, 1974).

iv) sugar was chosen as the energy component as it

functioned as a concentrated source of energy. This food

article was included in the food supplement siru:e it might

act as a preservative, increasing the shelf life of the

product when stored^

v) Skim milk povjder was selected for its protein content

The supplementation of which could increase the nutrive value

and make them nutritionally complete (Desikacher, 1983).

vi) Among oilseeds sesame is very commonly cultivated

in the country. The annual production of sesame in India

during the year 1985-86 was 520.7 thousand tonnes and it was

3.6 thousand tonnes in Kerala (Food digest, 1986). sesame

protein can constitute a valuable supplement to pulse protein

which contains adequate amount of lysine but are deficient in

sulphur containing amino acids. Hence sesame was selected as

a supplement•

vii) Groundnut was selected as the fat component of

the food supplement.



V

38'

3^ Fornnilation and standardisation of reci-pe with ragi

based food supplement.

(a) Nutrient composition of the food s-applement;

Standardisation of recipe is essential strive for high

quality products (Grusius, 1984).

In order .to find out a proper supplementary mixture,

various combinations of food using the above food ingredients

such as ragi, greengram, bengalgram, redgram dhal, butter,

groundnut, sesame, sugar and skimrailk powder were worked out

during this stacdardisation procedure. 12 combinations were

formulated. Their composition, cost/lpO g and calories and

proteins/I00 g is given in table 1 below:

Table 1. Composition, cost and calories and proteins for

the combinations fornrulated.

•Pnwm-.io Composition Cost/ Calories/ Protein/Ho, ^ormixa ^ ^ ^ 100 g 100 g

1 2 3 4. 5 6

1, Ragi 30 98 2.2
Greengram 10 33 2.4
Skim milk pov/der 25 89 9.5
Butter 10 73
Sugar 25 1-94 100

393 14.1

\

3-^



2^. Ragi
Sesame
Skim milk powder
Butter
ST3gar

3. Eagi
Groimdnut
Skim milk pov/der
Butter
Sugar

4 ,. , Hagi
• Greengram
• Sesame.
• Skim mi lie i^owder

Butter
Sugar

5. Ragi
Greengram
G-roiind nut
Skim milk powder
Sutt er

Sugar

Eagi
Groundnut
Sesame
Skim raiUs: powder
Butter
Sugar

39

3 4 5 6

30 98 2.2
10 56 1 .8
25 89 9.5
10 73 -

25 2.05 100 -

416 13.5

30 98 2.2
10 57 2.6
25 89. 9.5
10 73
25 2.02 100 -

417 14.3

30 96 2.2
10 33 2.4
10 56 1 .8
15 54 5.7
10 73 -

25 1,72 100 AO

414 12,1

30 98 2.2
10 33 2.4
10 57 2.6
15 54 5.7
10

1.69
73

25 100 -

415 12,9

30 98 2.2
10 57 2.6
10 56 1.7
15 54 5.7
10 73
25 1.80 100 -

438 12,3
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1 2' 3 4 5 6

7. Ragi 50 98 2.2

Bengalgram 10 56 1.7
Skim mi Hi: pov/der 25 89 9.5
Butter 10 73
Sugar 25 1.95 100 -,

396 15.4

. 8,. Hagi 50 98 2.2
Bengalgram 10 36 1.7
Groundmit 10 57 2.6
Skim Tailk povider 15 54 5.7
Butter to 73 -

Sugar 25 1.70 100 —

418 12.2

9. Eagi . 30 98 2.2
BezigalgrasE 10 36 1.7
G-reengram 10 35 2.4
Skim mi He powder 15 54 5.7
Butter 10 73 -

Sugar 25 1.62 ; 100 ~

394 12.0

10. . B-agi 50 98 2.2
Bengalgram 10 36 1.7-
Sesame 10 56 1.8
Skim milk povjder 15 54 5.7
Butter 10 73 —

Sugar 25 1.75 100 • —

417 11.4

11. Sagi 50 98 2.2
Bengal grata 10 56 1.7
Green gram 10 33 2.4
Ground nut 10 57 2.6
Skim fflilk powder 5 18 1.9

• Butter 10 73 -

Sugar 25 1.57 100

415

1 11
•'03



12» Eagi 30
Red gram dbial 10
Skim milJi: powder 25
Butter 10
Sugar 25, 1,96

98
54
89
75

100

594
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2«2
2.2

9,5

15.9

A I

The amino acid composition of these comhinations was

woifeed out usiRg the food composition table of ICME (1982),

The aiainO acid composition of these combinations are presented

in Appendix • II,

The protein content, Amino acid profile, cost and

availability of ingredients and acceptability of the food

mixture were the major criteria used to judge the suitability

of the food mixtures standardised• Hence, out of the twelve

combinations evolvedj six vjere selected and formulated .

(b> Preparation of the components of food supplements:

For the preparation of the food supplement, good

quality ragi was purchased from the local market and was

cleaned to remove all the impurities. The cleaned ragi was

soaked in water for 24 hours and germinated for 48 hours.,
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The geminated ragi was dried in shade. When the grain was

completely dry it was roasted slightly and then powdered and

sieved following the proced-ure recommended by Snehalatha (1985).

Greengram obtained from the local market was cleaned

of impurities, washed in water and soaked for 12 hours. It was

then sprouted following the procedure recommended by Eajalakshrai

(1974). The soaked grains were tied in a moist cloth^ Kept on

a plate and covered with a large inverted pan soas to keep the

temperature uniform, The germinated grain was then dried in

the,sun, roasted, milled and sieved.

Malting of ragi and sprouting of greengram were adopted

because they intem helps partial pre-digestion of the starch

and proteins, reduce the viscosity and the phytase hydrolyses

the phytin to available phosphate (Desikachor, 1983).

Peosthale (1962) reported that during soaking and germination

several enzyme systems become active and bring about profound

changes in the nutritive value of the pulses. Even after

24 hours of germination, vitamin C which is practically absent

in the dry seeds of legumes increase in significant amounts

(Prabhavathi and Rao, 1979). Similarly 2-5 folds increases in

the concentration of folic acid and B group vitamins takes

place in germinated grains than in raw pulses (Babu, 1976).
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On tlie other hand eaatimitritional factors s-uch as phytate

(Reddy, ^ 197B) and inMbitors of trypsin are inactivated

(Subhalaxmi, £t 1976). Rao and Deosthale, (1982) have

shown that by soalcing in water for 24 hoxirs about 24 per cent

of tannin and by germinating for 24 to 48 hoiors, 20 to 25 per cent

of tannin is lost from, greengram. Studies on flatulence factors

of the legumes have shown that during 24 hours germination, the

concentration of oligosaccharides gets reduced to 50 per cent

of the initial value (Eao and Balavady, 1978). Germinated

legumes therefore appear to be less flatulus than the raw grains.

G-ood quality sesame was purchased from the local market

and was cleaned to remove all the impurities. It was then driedo

roasted and powdered.

G-roundnut was purcliased from the local market# skin

removed, roasted and powdered. Both greengram and groundnut

were sieved and stored separately in plastic containers.

Skim milk and butter were also pisrchased from the local

market, the day before the preparation. Butter was kept in the

refrigerator until use.

The procedure for recipe standardisation began Mxth the

process of recipe modification or adjustment (Tolve, 1984), As a

first step, sources of recipe such as standard cookery books,

journals, magazines etc. were referred.



>-

44

(c) Selection of recipes?

Prom tiie literatiire, recipe on biscuit was selected

because of the follox^ing reasons.

1. Children generally have special affinity for bafced

products like biscuits.

2. Compared to many other recipes, biscuits have

better shelf life.

Sis types of ragi biscuits were formulated using different

proportions of various ingredients like ragi floiir, groundnut^

sesame, greengram, butter, skim milk powder and sugar. Details

are presented in Appendix III.

(d) Tests conducted to select the recipe:

Prior to the standardisation of recipe v/ith the selected

form, quantity and cost of food ingredients included in the

formulae were assessed by estimating percentage preparation

loss, cost of food ingredients as purchased and percentage

yield.
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i) A? wt was the weight of the food ingredients as

purchased while the edible portion of the ingredients included

in the formulae was-SP v/t* The preparation loss and the

percentage preparation loss x^ere calculated using the follovjing

formulae« '

^ preparation loss = ^ x 100

ii) Cost of the edible portion of the ingredients used

was calculated using the formulae.

Cost of the edible portion =

iii) The percentage yield of the recipe will be

influenced by the time and temperature used for baking. Here

the formulae is

i yieia of the recipe = belogfoooklng ^ '0°

(e) Recipes evolved?

Recipes v;ere standardised for consistent quality

production with reference to nutritional quality, availability

and cost of various ingrediants, suitability for clientale in

selecting and preparing the recipe. Final screening of the

foimilae was based on the quantity of the protein.
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(f) Standardisation of recipes

Hagi biscuit was standardised according to the procedure

recoBimended by Taidehi et (1985) and tlie procediire is

given in Appendix I?.

(g) Assessing the acceptability of selected recipes

Acceptability trials of the selected recipe were

conducted at the laboratory leveli A series of acceptability

trials were carried out at the laboratory with the selected

panel of judges» The panel members were selected from a group,

of 50 healthy women in the age group of 19 - 30. Triangle test

was employed to select the panel members*

'£he procedure for the triangle test and the evaluation

card used for the triangle test is presented in AppeMix ?.

From the thirty women who participated in the triangle test,

ten women were selected as judges for the present acceptability.

The a.cGeptability trials on the panel members were done

using the scoring method. A score card developed for the study

is presented in Appendix ¥I.
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The major quality attributes included in the score card

were appearence, flavour, texture, taste and overall

acceptability on a five point hedonic scale. Bach of the above

mentioned quality was assessed by a five point rating scale.

The judges were requested to taste the second sample after

washing their mouths. Each quality was assessed by the panel

members after testing the same sample several times if needed .

The panel members were permitted to take their own time and

judge the samples leisurisly. The testing was conducted in the

afternoon between 5 - 4 pni, since this time was considered

as the ideal time for conducting the acceptability studies

(Svjaminathan, 1974). The Panel members were requested to.

give scores based on two sets of response, the first, giving

preference rank and the second an assessment of sensory

qualities .

(h) Mass production of ragi biscuits;

One ragi biscuit was reported to iiave nine gram supplying

35 K Calories and 1.3 g of protein. The three ragi btgcuits

used as the food supplement were expected to have 5.8 g of

protein. Since fourty children were included in the experi

mental group, 120 biscuits were required daily.
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4. Selection of the child beneficiaries.

Dietary habits of the child beneficiaries of the study

was assessed through socio-economic survey, food consumption

survey and food weighment studies. The schedule used to

collect socio-economic and food consumption survey is presented

in Appendix YII. The schedule used for food weighment sujTvey

^ is presented in Appendix YIII.

The data for the socio-economic and food consumption

survey were collected from 150 families through interview

method visiting each household, Data related to the

behavioural problem of the preschool children was also

collected from the parents as well as from the teachers.

As the selected area was rural, the food weigliraent

survey was conducted for one day. Raw as well as cooked food

used on that day by the family was recorded. All the food

items the child ate as well as wasted tijroughout the day at

home as well as in the anganwadi centre was weighed and

recorded. The plate waste was also taken into account.

These data were collected from ten children five each from

control and experimental groups *
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5. Gondrtot of the supplementar.v feeding -programme.

The supplementary feeding vas cond-ucted for six months,

5he food intake and plate waste were recorded daily. Records

of daily attendance and food intake were also maintained.

i) Anthropometric meas-urements were taicen for all the

children. The height,weight, arm circumference,

chest and head measurement were taken every month

diaring the study.

ii) Clinical assessment for all the children v/ere

carried out with the help of a q.-Qalified

physician at the beginning and end of the study

to ensure the normal health of the subject and

m.odified ICMR clinical assessment form was used

for this purpose.

iii) Biochemical evaluation: Ihe blood iiaemoglobin

level was analysed. This was carried out by

cyanmet haem.oglobin method before and after the

feeding programme.
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6. Evaluation of the aupplementary feedinA' programme bj

assessing the nutritional status of the children in

anganwadi,

Nutritional status of the preschool children was

assessed to study the impact of supplementary feeding

conducted among 40 preschool children for siz months

period. Following methods were used to assess the

nutritional status, i » Anthropometrie studies, ii. clinical

examination and iii, biochemical studies*

i) Antliropometric studies:

Anthropometrie study is chosen since tiiis is considered

as one of the most practical field teclmiques for the q,uanti-

tative assessment of the nutritional status of children

(Trowbridge, 1979). Easv/aran and Devadas (1986) had stated

tliat the relation between anthropometric measurement and

nutritional defeciencies are to be maifely used to assess the

nutritional statas where clinical facilities are limited.

The height of preschool children is measured and the

height is a measxire of lon§ standing nutritional status. The

procedure is presented in A.ppendix IZ,
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The weight of children were weired wearing very li'^t

cloths, The wei^t was ffleastired using the spring balance

available at the Anganwadi itself (Fig.2). The procedure Is

presented in Appendix X,

The head circumference was measured with a narrow

flexible nonstretch tape made of fiberglass* Head circum-:'
• • ' ''

ference is related mainly to brain size and to a small ;

extent to the thickness of the scalp tissues and skull.

It is a procedure in pediatrie practise to detect the

pathological conditions * The procedure by which the head |

circumference is taken is presented in Appendix XI♦

The flexible non-stretch fibre glass tape \*?as used to

measure the .uchest of the child at nipple line (Fig»5)«
II

average of the inspired and expired chest measurement to the

nearest 0«1 cm is taken as the chest measurement*
i|

Mid arm circumference was measured to the nearest 0«1 cm

vjith a fibre glass tape by placing gently but firmly round;! the

limb to avoid compression of the soft tissues. The left

v7as measured while hanging at its mid point.
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ii) Clinical esaminaliion:

The presence or absence of clinical deficiency

symptoms attributed to malnutrition was assessed by a

qualified physician from the adjacent primary health

centre in the broad day light• The schedule suggested

by National Institute of lutrition for clinical survey

was used for preparing the perfoma. The schedule used

for the survey is presented in Appendix III«

iii) Bio chemical studies:

Under -the biockemical studies the haemoglobin

estimation (Pig.4) of the preschool children was

conducted by cyanmet haemoglobin method. Details of

the method is given in Appendix SIII,
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RESDIiTS

A study on the impact of ragi baeea food aupplement

on the nutritional status of the selected preschool diildren.

is an asseasment of:

A. the dietary habits of selected preschool children

attending balawadi

B. the acceptability of a supplementary food

prepared with ragi and

G. the effect of ragi based supplementary food on

the nutritional status of selected preschool

children.

A. THE DIETARY HABITS OP SELECTED ERESCHOOL CHILDREN

ATTEEDING BALAWADI

The dietary habits of the preschool children attending

angan\i/adi viere determined by conducting a survey on *ecological

and socio-economic data of the families'. The survey v;as

conducted in five villages of the Kalliyoor panchayat namely

Palapoor, Poonlculam» Kakikamoola, Thetrivila and Kannikalratri.

Actual food consumption pattern of the selected preschool

children was conducted.
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Qae hundred and fifty families were surveyed and the

results of the study are presented under the. following

headings, • ^

1, Socio-eoonomic conditions/ of the families

2* Personal characteristics of the families

3* Personal home production of food by the families

4* J'ood consumption pattern of the families

5. Health condition of ,the family members

6. Details regarding the preschool children

Actual food consumption pattern of the children was

conducted in a subsample of ten families and the results are

presented under:

7* Dietary intake of preschool children

Socio-eoonomic condition of the families

Sbcio-eccsiomio condition of the families cover

particulars related to religion and caste, type of families,

housing conditions, physical facilities such as potable water

and disposal of waste and excretes.



^5

Table 1.1 . indicates tlie religion and caste particulars of

tlie foailies.

Table 1.1 . Religion and caste particulars of tlie families

Religion and caste Ntamber Percent

Religion

Hind-a 112 74.6?

Giiristian 58 ^ 25.53

Total 150 100.00

Caste

J'orwar^ Caste 1 ' 0.67

Baclci'jard caste 113 75.33

Scheduled Caste/Tribe - 36 24.00

Total 150 100.00

As revealed in table 1.1, 74.67 per cent are liindus

and 25.33 per cent are Christians. Caste particulars of

the families reveales that 75 .33 per cent and 24 per cent

belong to backiirard community and scheduled caste/tribe

respectively.
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Details related to the type of the families are

presented in table 1.2 •

1,2. Type of the families surveyed.

Type and size Nimber Per cent

. Type -

luclear families 110 74.00

Joint families 39 • 26 .00

Total 150 100.00

Size

Small families 56 37.55

Meditsm families 70 46.57

Large families 24 16.00

Total 190 100.00

As revealed in tlie tables 74 per cent ox the families

siirveyed are n-aelear families and 26 per cent are ioint families.

On the basis of the family size the families are classified

into three groups namely small® medi-um and large families^ ^ f
Bin. or^ 'ii C-O-cccCiua , /9"7S".
As revealed in the table only 16 per cent of the families

stirveyed were considered to be large families.
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Table 1,3 represents the housing condition of the

families♦

Table 1.3. Ho-asing condition of the families

Housing condition Ntffiiber Per cent

Possession of house

Own 149 99.33

Eent - 1 0,67

Total 150 100.00

Type of house

Tiled 26 17,33

Thatched ' 120 80.00

Terraced 24 2.57

Total 150 100,00

As revealed in table 1,3j majority of families are

found to possess small houses, thatched usually 99,33

per cent of families possess their ovaa houses, 2,67

per cent live in terraced houses.
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The driziking ;water facilities are presented in

table 1.4.

1 " V , , , •

Table 1,4. Drinking water facilities .of, the families

58

Source
Per
cent

Distance from house
Per
cent

Public well 16.00 In the premises 42.00

Private .well 34.66 Approximately i 41 .33

Public tap 19.33 Approximately 1; km 14.67

Private tap 4.00 Approximately 1i km 2.00

Public tank 0.67

Neighbourhood well 18.00

Ponds 0.67

2-3 sources 6.67

Total 100.00 . Total 100.00

As revealed in table 1,4» 34.65 per cent of the

families have private wells and 18 per cent use neighbo-urhood

private i;ell. 42 per cent of the fcimilies surveyed have these

facilities in the premises, of their hoxises, while 41,33'per cent

have to walk approximately i: km to collect water. The remaining

families have to v?alk more for the same.
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Table 1 *5 presents the data regarding the persons

who were responsible for collecting water for drinking

•piarposes,' •

Table 1,5.. Persons responsible for collecting water*

jerson responsible liTuoiber Per cent

Mother : 76 50,67

jpather 2 1.35

Elder brother/Sister 1 0.67

SLder relatives 1 0.67

Father and mother . 41 27,33

Mother v/ith elder brother/sister 6 4»00

Mother with elder relatives 15 10,00

Others 8 5o3

Total 150 100.00

>SG,

Among 50.6? per cent of the families mother alone is

responsible for collecting water but in few families, mother is

assisted by father (27.53 per cent), elder brother/sister

(4 per cent) and elder relatives (10 per cent).
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Time spent; for collecting v/ater is presented in

table

Table 1,6, Time spent for collecting water.

'Time spent
( in iiPiJrs)

0. r

i - 1

1 -

1i- 2

2 - 2i

2i- 5

3 - 3-k

Total

N-umber of
families

15

27

28

•30

31

20

9

150

Per cent

10,00

18,00

18,67 >

20.00

14.00

15.,:33

6.00

100,00

As revealed in table 1,,6, 10 per cent of the families

spend a minimum of half an hour per day whereas 6 per cent of

the families spend a maximiam of 3 to 3i- hoiars for collecting

water. The reason suggested for s-uch a drudgery is the non

co-operation of the neighbotirs, drying up of wells and non

functioning of public taps, ^
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Next to drinl^:ing water facilities a major problem

faced by the fapiilies are latrine facilities., This

indirectly reflects the hygienic practises i?pre-7alent§'.

among them and the details are presented in table 1.7.

•Table. 1.7. . latrine facilities of the families.

Facility

ii^lush out

Open place

'Total .

Ifumber of Per
families cent

31.53

68.67

Location
of flu^
out

Kimiber

Premises

Less than'
i km

47

103

150 100.00 Total

22

25

47

Per
cent

46.8

53.2

100.00

Table 1,7 reveals that only 31.33 per cent of house-
S 1

holds are in the habit of using flush outs for this purpose

Among these families only 46.8 per cent have this facility

in their homes while 53*2 per cent are utilising the public

facility. About 63.57 per cent of the families are using

open field for this purpose.

Preference of families to "flush outs" over

';''open field' was tested and such details are furnished

in table 1.8.
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Table!^8♦ Usage of flush out by the families*

Habit of usiiog Per Household members Per
flush outs cent who were not using cent

Yes 42.55 Children , , - Afraid 88,89

No : : 57.45 Male adults - BonH 11,11
. . • like

Total 100,00 100.00

L 2-

As revealed in table, a major factor whiqh determines

the actual use of 'flush outs' by the families are actual

possession. Out of 22 families who possessed this facility,

20 families are in the l^bit of using this. Another notable

point in this regard is that among the fasiilies who are not

using regularly latrine facilities^ children and adult males

are found to show indifference to such group while children

below the age of six refuse to use latrine facility because

they are afraid. Adult males prefer 'open field' to 'flush out*

facilities.

2. Personal characteristics of tlie family members

Personal characteristics such as size and composition

of the f£imily, physiological condition and literacy level of

the family members, economic and occupational status of the .

families etc. are studied and presented,

Betjoils regarding the size of the families are given

in table 2.1*



Table 2.1, Details of the size of the families

Size of the

families
Number Per cent

1a * 2c 1 0.67

2a + 1c 5 3.33

2a + 2c 52 34*66

2a + 3e 40 26.66

2a + 4c 8 5.33

2a + 5c 1 0.67
2a + more tnan 5o 1 0*67

3a + 1c 1 Oi66

3a + 2c 11 7.33

3a + 3c 1 0,67

3a + 4c 3 2.00

3a + 5c 2 1.33

3a + more than 5 c 1 0,67

4a + 1e 1 0,67

4a + 2c 6 4.00

4a + 3c 2 1.33

4a + 4c 1 '0.67
5a + 1c 2 1.33

5a •> 2c 1 0,67

5a +3c 1 0.67

5a * 4c 1 0,67

5a + 5 c 1 0.67

More than 5a + 1 c 2 1.33

More than 5a + 2c 1 0.67
More than 5a + 3c 3 2.00

More than 5a + 4g 1 0.67

Total 150 100.00

a = adult c = children

G3
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Table 2#1 reveals that 34.66 per cent of the families

have 2 adults and 2 children and 26.66 per cent of the

families have 2 adults and 3 children.

Table 2^2 indicates the age wise distribution of the

family members^

Table 2.2* Age-^wise distribution of the members of the

household surveyed ^

Age distribution Number of Per

(in years) members cent

0 — 7 0.91

1 3 0.39

1 - 2 34 4.41

2 - 3 33 4.28

5 - 4 68 8.81

4 - 6 147 19.04

6 - 9 46 5,96

9 - 12 20 2.59

12 - 15 13 1.68

15 - 18 12 1.55

Adult man 194 25.13

Adult woman 195 25.25

Total 772 100.00
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There are 772 members in 150 families surveyed. As

depicted in table, 19*04 per cent belong to the age group of

4. to, 6 years and 8.81 per cent are between the age of

5 to 4 years. Adult fe.ma.leS:. constitute 25.25 per cent and

adult males constitute 25.15 per cent of the total population

surveyed ,

^ Table 2»5 reveals the physiological condition of

the families.

Table 2.5. Physiological condition of the families.

Physiological condition •d^.v. «««+
oFthe fSmiy memtiers

Preschool children 172 22.28

Pregnant mother 13 1.68

Nursing mother 25 3.37

Total 211 27.33

Table 2,3 reveals that in the 150 families surveyed,

there are 172 preschool children, 13 pregnant mothers and

26 nursing mothers.
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Table 2.4 represents the literacy level of the

family members %

Sable 2,4. literacy level of the faoiily members.

literacy level

Illeterate

Can read Malayalam

Can write Malayalam

Primary school level

Middle school level

Hi^ School level

College level

OJotar

Members* Number Per cent

Male 72 14,17
Female 69 13.58

Male 19 3.74
Female, 10 1 -97

Ifele 17 3.35
Female 25 4,92

Male 38 7,48
Female . 55 10.83

Male 38 7.48
Female 31 6.10

Male 67 13,19
Female 58 11.42

Male 2 0.39
Female 7 1,38

508 100.00

* Children below six years are not included

except 28 children who are already attending

primary school.

ft.
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Table 2.4 reveals that 27.75 per cent of the population

stirveyed (excluding children below six years and not attending

primary school) are illiterate:of which ,14.17 per cent are

males and 15.58 per cent are females, liable also reveals that

24»61 per cent of people are ed-ucated upto high school level

of i\rhich 15.19 per cent are femalies aM 11.42 p^ cent males.

Table 2.5 represents the economic status of the

families in which monthly average income is presented.

Table 2.5* Economic status of the families.

, Monthly income (Ife) lumber of
families

Per cent

d - 200 6 ,4.00

201 - 400 67 44.67

. 401 - 600 46 50.67

em - 800 14 9.55

801 - 1000 8 5.33

1001 - 1200 5 3.53

: . 1201 - 1400 1 0.67

1401 - 1600 5 2.00

Total
•• 150 100.00
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As depicted in table 2,3, 19*34- per cent of the

faiailies came -under poverty line. The occupational status

of the family members vjith reference to varicas employment are

talcen up. This includes Agricultural occupation, business,

Government job and daily labour,

Table 2.6. Occupational status of the families.

Occupational status •Number Per cent

Marginal farmer 1 0.67

Private business • 5 3.35

Coolies 99 66.00

Government job 10 6.67

Others 4 2*67

2-5 ^obs* 26 17.33

4-5 jobs* 5 • 3.33

Total . 150 100,00

Includes occational fanning and working as coolies,
business and odd jobs etc.

The table reveals that majority are working as marginal

farmers or agricultural labourers. "Very few families are sub

sisting on full time agricultural occupation, business and
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G-overnment jobv Other jobs not listed in the table included

tailor, driver and get income as rent from siiop and a house.

Table 2,7 indicates the frequency of exposure to

different media by the families.

Table 2.7. Frequency of exposure to different media by

the family members.

. Nil Bally
Media — — — ——

Kum Per lum Per Kuia Per lum Per Nuia Per Num Per Hum Per
ber cent ber cent ber cent ber cent ber cent ber cent ber cent

lle\^spaper 118 78.67 1 0.67 5 4 8 5.35 2 1.35 - 15 10.00

Magazine 104 69.33 - - 9 6 34 22.67 - - 2 1.33 1 0.67

Cineiaa 137 91 .33 - - - - 3 2,00 1 0.67 6 4.00 3 2.00

T.V. 107 71 <.33 1 0.67 - - 40 26.67 - - - - 2 1.33

Training 14999.53 1 0.67
programme i u.uf

Radio 80 53 «33 61 40.67 - -- - 5.00

As revealed in table 2,7j media like newspaper,

magazinej cinema, T.?., training programmes and radio are

not used effectively by these families.
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3, Personal home prodTiction of food by tlie families*

Data regarding home production of foods of both

animal or vegetable origin were collected and presented.

This includes the number.of families responsible for home '

production, quantity of food products available, quantity

used or sold by them and income from the home produced food

-U products.,,

Table 3.1 furnishes'details related to home production

of food.

\

Table 3.1» Home production of food.

Home Number of p ^
production families

Yes 66 44

DJo 84 56

Total 150 100

As revealed in table 3.I, 56 per cent of the house

holds have no home production of food whereas 44 per cent

of the families are interested to have this.
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Table 5.2 furnishes further derails regarding the

families engaged in production of various food crops.

Table 3.2, Families engaged in home production

. . foods production Smilies^

Products of animal food 19 12.6?

Products of plant food 28 18.66

Products, of both plant iq io f;-?
and animal food ^

Total .... 66 44.00

>-

As revealed in table 5.2, 19 per cent of families are

interested to produce foods of animal origin at the house

hold level while 28 per cent of the families produced foods

of plant origin. Another 19 per cent of the families are

interested in the home production of foods of animal and

plant origin.

The average quantity of the foods produced by the

families per month ave presented in table 5,5,



>

12

Table 3*3» Average quantity of food products produced.

Pood Number of Hotal quantity Average quantity
Produced families produced/montli produced/montii

Coconut 44 1100 (in nos.) 25 (in nos.)

Tapioca 7 55 (in kg) 5 (in kg)

Mill^: , 10 1548,5(in 1) 154.85 (in 1)

50 1059 (in nos) 55.5 (in nos)

The major food crops produced at the household level

are coconut, tapioca, milk and egg, Among the food crops

coconut is found to be the most common one, followed by egg,

milk and tapioca.

/

Details regarding the usage and sale of the food

products produced in the family are furnished in table 5.4,

Ta.ble 5.4. The usage and sale of the food products.

Families used Families used as v/ell as sold

•product ^Jtiinbers Quantity Number Quantity Quantity
used/ used sold
month

Coconut (in nuts)28 632 16 508 160

Tapioca (in kg) 4 12 5 14 9

Milk (in 1) -• 10 150 1218

Egg (number) 2 54 28 168 857

: ')
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As revealed in the table, milk is sold out in large

q-uantities by the families. This trend is found in decreasing

order in egg, coconut and tapioca.

Table 3.5 furnishes the income obtained from the

home produced products.

Table 3.5. Income from the home produced products

Pood
products

Number of
families

selling the
products

Income (in
rupees)
per month

Average income
(in rupees)
per month

Coconut 16 395/- 24.69/-

Tapioca 3 12/- 4/-

Milk 10 5^481/- 548.1/-

Egg 28 642.75/- 22.96/-

Table 3.5 reveals tiiat more income is obtained by

selling milk followed by egg and coconut.

4. good consumption pattern of the families.

Food consumption pattern of the families are assessed

by determining the monthly expenditure pattern, the frequency

of use of various foods by these families, meal pattern of

the families etc*
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Table 4.1. Monthly expendittire pattern of the families

ditSe Clothing Shelter Health Education Travel Gifta ^oSIs atiSn"" ''̂ lo^^^
th^(in^ num per mim per n-um per niam per num per num per nvm. per niam per mm per num per ;
ruppees) her cent her cent ber cent ber cent bercentber cent bar cent ber cent ber cent ber cent

0-10 - 28 ,18.67 28 18.67 85. 56.61

11-20 -
- 55 56 .61 71 47.55 56 24.00

21 - 30 —

- 54 22.67 32 21.35 21 14,00

1

0

5 2.00 6 4.00 1 0.67

41 - 50 - - 19 22.66 2 1.55 5 2.00

51 - 60 - - 1 0.67 2 1.33 - -

G\

I

0

• 1 0.67

71 - 80 - 5 2.00 2 1,55 1 0.67

81 - 90 - 6 4.00 1 0.67 1 0.67

91 - 100 - 1 0.67 - 2 "1.55

More than
100

150 100 - ~ 1 0.67

4 2.67 -

8 5.352015.335254.67

3 '2.00 3 2.00 2 1.33

10 6.6711 7.55 8 5.55

1 0.67 12 8.00 -

1

1

4

0.67 -

0.67 -

2.67 -

6

2

4.00 -

1.35 -

8

5

5

9.53

13.55

5.35

2.00

2.00

1 0.67

62 41.55 -

- - ^ ^ ^ ^ q 0.67

5 2.00 2 1.53 101 67.55 99 6;6.00Nil

Total 150 100 150 100 150 100 150 100 150 100 150 100 150 100 150 100 150 100 150 100
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Table 4.1 represents the monthly expenditiare pattern

of the family*

,As revealed in table 4*1 expend!tixre incurred for

clothing, shelter, healthj edueation, travel, gifts,

ceremonies'.and recreation are oomparatively less. It also

revealed that major share of income was spent on food.

Since major portions of the income was spent for

food, the expenditiore pattern for food was further analysed

and the details are presented in table 4.2.

Taijle 4.2. Monthly expenditure for food per month

Monthly expenditure Number of „ .
for food (in rupees) families .

0 - 100 Nil

101 - 200 27 18.00

201 - 300 66 44.00

0

1

s
o

27 18.00

401 - 500 16 10.67

501 - 600 8 5.33

601 ~ 700 4 2.67

701 - eoo 2 1.33

•>- Total 150 100.00
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Table 4.2 reveals that the expenditure pattern for

44 per cent of the families siarveyed were in the range of

Es,201 - 300 per month. It also reveals that 80 per cent

of the families spent less than Es »400 per month for their

food, '

Details .regarding the savings oiade by the families

per month were calculated and presented in table 4*3®

Table 4»3. Savings per month by the families.

Savins per month of •
(in rupees) families

.0 - 40 27 18,00

41-80 11 7.33

81 - 120 4 2.66

121 - 160 - -

161 - aOO 4 2.66

201 - 240

341 - 280 1 0.67
281 - 520 I 0.67

Ml 102 66.00

Total ' 150 100.00

As revealed in table 4«3» 68 per cent of the families

were not able to save any money from the income they had and

very few families were able to save something. '

Table 4.4 represents the frequency of use of different

food meterials in the families.
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Table 4.4. Freqtiency of use of different food materials.

food items

Daily
More than Less than

thrice/week thrice/week
Once in
a week

Once in
a month

Occasio
nally

Nil

Num

ber

Per- .
cent

Wum

ber

Per

cent

Num

ber

Per

cent

Num

ber

Per ^

cent

Num

ber

Per

cent ber

Per
cent

Uum

ber

Per

cent

1 2 3 '4, 5 6 7 B 9 10 , 11 12 13 14 15

Cereals ' /

Rice
Wheat

Rava

150
4

. 1

100.00
2*67
0.66

33
7

22

4.67
35

6
23.33
4.00

35
16

23.33
10.67

7
5

4,67
3.33

6

4

4.00
2.67

-

PuIbos

Redgram dhal
Greengram dhal
Blackgram dhal

7 4.67 13
29
23

8.67
19.33
15.33

•41
34
24

27.33
22.67
16.0

21
48
42

14.00
32 .00
28.00

19
11

5 •

12.67
7.33
3.33

3
5
4

2.00

3.33
2.67 52 34.67

Oil seeds and nuts

Coconut
&round nut•

150
5

100.00

3.33 25 16.67 10 . 6.67 43 28.67 19 • 12.67 14 9.33 34 22.66

Hoots and tubers

Tapioca
Potato
Golacasia

Yam
Colias

57

1
2

' 24.67

, 0.67
1.33

62
7

40
21

8

41.33
4.67

26.67
14.00
5.33

17
15
23
27
22

11.33
10.00

15.33
18.00
14.67

26 .
32
19
26
14

17.33
21 .33
12.67
17.33
9.33

8

7
• 8

4
7

5.34
4.67
5,33
2.67
4.67

30
6

59
13

20 .00
4.00

39.33
8.67

59
54
59
84

39.33
36.00
39.33
56 .00

-4
-vj
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Table 4 .4 (ConM.)

1 4 5

Other ve/getablea

Banana
Ladies finger
Brinjal
Drumstick
ducviaber
Snalce. goiard

Bitter,gourd
Others

Green leafy vegetables

Drmistiek
Amaranfeli

Cabbage

PruLts

1 0.67 35
2 1.33 30
9 6.00 32
2 1.33 10

3 2.06 22
2 1t33 27
1 0.67 19
4 2.67' 27

23.33
20.00

21.53
6.67

14.67
18.00
12.67 13
18.00 29

29
15
20
48
24
22

1.33 36 24.00 14
1.33 38 25.33' 23
0.66 22 14.67 19

Banana . 2
I'laatain 10

Milk and its urod'OGta

. Milk .82
Buttermilk . 48
C-urd 22

Flesh foods

Meat
I'ish 150

Sgg 5

Miscellaneo-us
Palm oil 126

Sugar 144
Jaggery

1.33 30 20.00 16
6.67 51 34.00' 22

54.67
32 ,00
14.67

13 8.67 9

86.67 12 8.00 -
3.33 24 16.00 9

84.00

96.00

2.67 1

2.67 ~

7

19.33
10,00
13.33
32 .00
16.00'
14.67'
8.67'

19.33'

8

26

33
44
32
36
37
14
45

9.33 20
15.33 26
12.67 15

10.67
14.67

6.00

6.00

0.67

27
27

18
2

18
2

27

2

20

V-

17.33
22.00
29 .34
21.53
24.00'
24.67'

9.33'
30.00'

13.33
17.33
10.00

18.00'
18.00

12,00
1.33

12.00

1.33
18.00

3.33

1.33
13.33

4

10 11 12 13 14 15

13 • 8.67 18 12.00 28 18.67
27 18.00 32 21.33 11 7.34

6 4.00 31 20.67 8 5.33
13 8.67 34 22.67 11 7,33
26 17.33 12 8.00 27 18.00
13 8.67 51 20.66 18 12.00

9 6.00 4 2.67 90 60.00
42 28.00 3 2,00 3 2.00

7 4.67 14 9.33 57 38.00
11 7.34 9 6.@0 41 27.33

• 4 2.67 12 8.00 77 51.33

45 30.00 28 18.67 2 1.33
; 11 7.33 25 16.67 4 2.66

_> 46 30.66
— - - 76 50.67

6 4.00 120 80.00

20 13.33 100 66.67 12 8.00
3 2.00 3 2.00

14 9.33 30 20.00 41 27.34

2 1.33 5 3.33 7 4.67

24 16 39 26 67 44.67

-a
OQ
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It reveals that rice and coconut are the two food

items which are used daily by all families. 74 per cent

of the families do not use rava at all and 86»67 per cent

use aeatj, very occasioiially• Foods like curd, yasa,

black gram, dhal,. bitter gourd are not popular among many .

of the families.

Table 4*5 explains the frequency of cooking of

different food articles for a day.

Table 4.5. Freq.uenGy of cooking of different food articles.

. . Once/day Twice/day Thrice/day Wil
Food articles Hum Per Num Per Nudi Per

ber cent ber cent ber cent ber cent

Cereals 10.6 70,67 42 28.,00 2 1.33 - -

.'Pulses; ••• • 128 85.35 12 8.00 - 10 6.67

Green ie.afy
vegetables 141 94.00 - -

«Ba 9 6 .00

Other vegetables 127 64.67 23 15.35 -» - -

Hoots. ,& tubers 143 95.35 1 4.67 - - - -

Oil seeds &, nuts 102 66.00 46 30.67

Flesh food 134 89.33 16 10,67 2

1

1

•

Milk and its
products

98 65.33 12 8,00 - 40 26^67
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The table reveals that in most of the families the

food articles are cooked only once in a day, cereals cooked

twice by 28 per cent of families and coconut is also used

twice or thrice daily by the families, 15.33 per cent of

the families cooked other vegetables twice a day.

Table 4.6 represents the meal pattern of the 150

families' siarveyed.

Table 4<.6... ^he meal pattern of the family,

2 meals 3 meals 4 meals 5 meals 6 meals

Members ——— ^ —
Kiom Per Wwa Per Nm Per Hum Per Hiaii Per Nxnn Per
ber cent ber cent ber cent ber cent ber cent ber cent

Below 3 years - - 6 7.79 7 9.09 43 55.84 11.14.29 10 12.99

Preschool ciiildren - - '80 46.51 87 50.58 5 2.91 - -

'̂̂ cJildfei''® " " 54 50.94 44 41 .51 8 7.55 - - - -
Children not „ «. ip -iaa on - - - - - - ~ -

attending school luu.uu

Adolescent - - 16 100.00 - - - - - - « „

Adult male 14 7.20 180 92.70 - - - _ - ~

Adult female 9 4.62 186-95.38 - -- -- - - „
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Table 4.6 reveals tlmt t^ee meals a day were foxaid to be

the common meal pattern of the families. There was no

significant, difference in the meal pattern of the adult male

or adult female or adolescent. However preschool children

were reported to be given meals 4 or 5 times daily including

the two feeding from Angaiiwadi. School going children and

small children below three years were found to get special

attention.

Table 4.7 represents the details related to the

pattern of searving meals by the families.

Table 4.7. Meal serving pattern of the families.

Heal sei^ng pattern lumber Per cent

Meals taken together 47 51.55

First by the head 30 ^ 20.00

First by male members 7 4.67

First by the childrien 23 15.55

Last by the housewife 16 10.67

No such zrules 27 18.00

Total 150 100 .00
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Table 4.7 reveals that in 31,33 per cent of the

families, meals were taken together while in 20 per cent

of the faioilies, meals Weta served to the head first and in

10.6? per cent of families, the honsev/ife take food only

after feeding all the family memhers while in 15.33 per cent

of families food is taken by the children first.

Culinary practises of the families related to

preparation of dry food articles such as cereals, pialses,

fruits, vegetables etc. were collected and details are

given in table 4.8 and 4.9.

Table 4i8. Preparation of dry food articles prior to cooking,

Gleaning

1 .Cleaning/
winnowing
washing and
drying

2 .Cleaning/
winnowing and
washing just
before cooking

3.Washing alone
just before
cooking

Total

Ntimber Per cent Washing Imber Per cent

20 13.33

55 36.67

75 50,00

150 100.00

Once

Twice

Thrice

63

84

3

150

42

56

2

100
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As revealed in table 4.8 only 13.33 per cent of tlie

families pay attention to clean, wash or dry immediately

after p-urchasing. More than half of the hoiisewives are in

the habit of i^ashing rice tv;ice before cooking.

Table 4.9 . Preparation of fresh food articles.

Preparation Number Per cent

1. Washing soon after purchase 53 35 .33

2. Washing just before, using 93 62.00

3. No washing at all 4 2.67

Total 150 100.00

Table 4.9 reveals iihat 35 per cent of the house

wives vjere in the habit of v/ashing friaits and vegetables

immediately after piu?chase while 62 per cent were in the

habit of vjashing these food usually before use.

Table 4.10 represents different methods employed

for cooking different food .items.
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Table 4.10* Different methods employed for cooking.

5'oods
stSning Absorbing Steaming Frying
Kiam Per N-um Per N-utn Per
ber cent ber cent ber cent

K-um Per
ber cent

Cereals

Rice 150
Wheat 26
Hava 30

Pulses
Eedgram dhal 80
Blackgram dhal 12
G-reengram dhal 97

Oil seeds & nuts
Coconut 150
Sround nut 69

Roots and tubers
Tapioca 106
Potato 47
Colacasia 55
Yam - • 31
Colias 11

Other -vegetablea
Banana 103
Ladies finger 77
Brinjal 100
Drumstick 43
Cucumber 40
Snake gourd 69
Bitter gourd 50
Others . 85

Green leafy vegetables

Drumstick
Amaranth
Cabbage •

Flesh food
Meat
Fish
Egg ... .

Milk
"Milk

100.00 2
17.53 -
20.00 -

1.33 103 68.67
96 64.00
20 13.33

129 66.00
96 64.00
26 17.33

53.33 24 16.00
8.00 -

64.67 -

61 40.67
95 63.33
32 21.33

51 34.00
53 35.53
65 43.53

100.00
46.00

73 48".67 71 47.35
10 6,67

150 100.00
84 56.00

70.67
31 *33
23.33
20.67
• 7.34,

68.67
51,33
66.67
28.67
26,67
46.00
53.33
56.66

11 7.34
19 12.67
36 24.00
19 12.67

6 4.00
24 16.00

13
13
12

13
25
10

6.67
18.67
8.00

8.67
16.67
6.67

17 11.33

73
88

15
48
28

89
78
88

33
35
55
42
52

55 36.67 2 1.53 41 27.53 44
55 36.67 7 4.67 14 9.33 47
27 18.00 -•

- 28 18.67 27

84 56.00 2 1.55 •• * 97
123 82.00 - 32 21.33 82
60 40.00 — 25 16,67 62

104 69.33 —

48,67
58.67
10.00
32.00

18.67

59.33
52.00
58.67
22.00

23.35
56.67
28.00
54.67
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As revealed in table 4.10, boiling is fomd to be the

most eomiEon method of cooking followed by frying and steaming.

Storage methods adopted by the families are presented

in table 4.11.

Table 4.11. Different methods of storing foods.

As such As flo-ur Sim dried Immersed Pried

Food stuff Pg^ Per-
ber cent ber cent ber cent ber cent ber cent

Cereals 85 56.6? 97 54.6? 18 12.00 - - 53 55.53

Pulses 73 48.67 17 11.33 U 9.33 - - - -

Green leafy " „ ^ 1^ 8 67 --
vegetables

Other vegetables 77 51.33 65 43.33 - - 32 21.33 48 32.00

Pmits 61 40.67 - - - - - - t -

Flesh foods - - - « -._24 16.00

Roots & t-ubers 129 86.00 32 21 .33 22 14.67 - - - -

Milk & milk Q8 65 33 - - - - - - ~ -
products

As revealed in table 4.11, the dry foods as well as

perishable foods are stored as sxich. Dry foods are stored as

such or raw, as flour, or roasted flo-ur. Vegetables especially

banana are inmersed in water and stored. Banana is also dried

and powdered and stored as flour.
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Different periods of storage of various food stuffs

are presented in table 4.IS.

Table 4.12. Period of storing foods.

Pood stuff

Tnmed5 a- ^ Upto one Upto one Ko
tely used weefe month Storage

Num Per Num Per Wum Per Num Per Rum Per Wum Per
ber cent ber cent ber cent ber cent ber cent ber cent

Cereals 58 25.35 14 9.54 24 16.00 69 46.00 5 3.53 —

Pulses 44 29.33 20 15.35 46 50.67 28 18.67 , 2 1.35 10 6.67

Green leafy
vegetables 74 49.33 67 44.67 - - 9 6.00

Other vege
tables

58 38.67 34 22.67 54 36.00 4 2,66 «•»
- - -

Roots & tubers 78 52.00 27 18.00 38 25.53 7 4.67 - -

Fruits 45 28.67 64 42.66 43 28.67

Milk & milk
products

16 10,67 53 22.00 101 67.35

Flesh food 152 88.00 18 12.00 -

The table 4J2 indicates that majority of the families

are not in the habit of storing food articles for a long period.

Dry food articles like cereals and pulses are stored for one

month while perishable- foods like fruits, vegetables, green leafy

vegetables etc are stored upto 4 days. Milk and flesh foods are

used immediately or kept for a day after cooking.
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Table 4.13 presents different containers used for

storage;

Table 4^13. Different containers tised for storage,

containers using

' • • I 1 • -

Mud pot 109 72.67

Tin 81 54.00

Glass 86 57.33

' AluminiuEi ' 118 78,67

Plastic 73 48,67

Cloth 46 30.67

Earthem ware 28 18,67

Steel 84 56,00

Copper 24 16,00

Among the various types of eontainersi containers

made of aluminium and 'mud are found to be the most commonly

used vessels, followed by glass, steel and tin containers

for storage of the food stuffs.
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TalDle 4.H presents details regarding storage spaces»

This data is presented to find out the hygienic practices

prevalent among the families.

Table 4,14. Place of storage of these food items.

Place of storage
Wtimber of
families

' Per cent

Kitchen

Open place 76 50.67

Cupboard . 20 , ; ,15,55

Store room

^ Open place 16 20.00

Cupboard 8 ^ 5 .55

As revealed in table only very few families have

proper facilities for storing food articles.

Table 4.15 presents details regarding the preser

vation of foods by the families.



Table 4.159 Foods preseirved by the familiee.

Piokle Fried and seasoned

Ninaber Per cent Uimber Per cent

Iiiine 99 66.00 -— , ~""

Mango 106 70.67

G-inger — — 16 10.67

Amla 2'4- 16.00

Lemon -4 2.67 18 12.00

Green pepper 7 4*67

89

As revealed in table 4*15 mango and lime are the

most coimQonly preserved fruits by these families.

Compared to these fruits, amla, lemon, ginger and

green peppeir are less popular.

Details regarding the shelf life of the foods

preserved are presented in table 4.16.



Table 4-*16. Shelf life of the foods preserved*

•5-4. davq Upto two Upto one More thany ^ JO WeelC i.taalrC, Tnnvj+.li ' r\viq mnn+/h
v;eek5 month

90

one month
Poods

IJiim Per Ntua Per ' Ntim Per W-um Per Kxam Per
ber cent ber cent ber cent ber cent ber cent

lime — - 18 16.18 48 48 .49 33 33.33 ~ -

Mango • 53 50 36 33.96 12 11 .32 5 4.72 - -

Ginger - - 11 68.75 5 31 .25 -

Gooseberry - - 17 70.83 7 29 .17 - - -

Lemon 11 50 8 36.36 3 13 .54 -

Green pepper - - 4 57.14 3 42 .86 -
- -

•This indicates that lime and mango are the foods which are

preserved for long time by these families. The major reason

given for this liabit is that mango and lime have better shelf

life compared to other food articles.

Containers used for presei'ving the food material are

presented in table 4.17.



Table 4.17* Containers -used for preservation.

Containers used

G-lass '

Earfehein ware

M-ud pot

Steel -vessels

Glass and mud pot

Glass and steel

Mud pot and steel

Number of families

42

3

37

16

"13

11

7

Mong various types of containers used for prese3>-

vation, glass is found to be the most commonly used

container for preserving the foods followed by mud pot*

5. Health status of the family members.

Health status of the family members was assessed by

collecting information on their mor-^Mdity status.

"Details related to the prevalence of diseases among

adult members of the families are presented in table 5,1 •
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Table 5.1. Prevelance of diseases among adult members.

Particulars related
to various diseases

Number of
adult members

Per cent

Arthritis 52 8.22

Chest pain 18" 4.63

Stomach pain 6 1.54

Drov/siness 5 1.29

Fever 5 1.29

Diabetes 5 1.29

' Asthma 5 1,29

Sar pain aiad puss 1,03

Back pain ^ 4 1,03

Ulcer 4 1.03

Tuberculosis 3 0,77

Diarrhoea and dysentery 2 0,51

Mental depression 2 0.51

Pressure 2 0.51

' Over bleeding 2 0.51

Jaundice 2 0,51

G-as- trouble 1 0,26

Nil 287 73,78

Total 369 100.00
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Table 5 #1 revealed, tliat 75.7S per cent of the adults

have no Ofcilaents and health problems and are fomd to lead

a normal healthy life, 8*22 per cent of the adults have

arthritis and 4.63 per cent of the adults have cheet pai3a»

TrestiaentQ taken for the ailments were also collected,

and the results were presented in table 5.2,

i r:.

lable Treatments taken for varioiis diseases.

Treatments taken dumber of adults Per cent

Allopathy 62 60.78

Homoeopathy 5 4.90

Ayurvedic 24 23.53

Medical shop/
self medication

4 3.92

No treatment 7 6.87

Total ' 102 100.00

As revealed In table 5•Zt allopathy is found to be

popular followed by ayurvedic treatments. Only 7 per cent of

the family members are reported to neglect their ailaents.
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Table ,5 »3 preaents the reasons suggested for tlie

diseases.

Table 3*3* Reasons suggested for the diseases.

Seasons suggested Number Per cent

Don't know 34 33.33

Genetic problem 29 28.44

Gaa trouble 8 • 7.84

Because of old age 10 9.80

Accident 7 6 .85

After operation/delivery 6 5.89

Drinking and smoking 4 3.92

Climate 2 1.96

Hot foods 2 1.96

Total 102 100.00

Table 5 .5 reveals that 33.33 pe^:* cent do not loiow

the reasons for the diseases. 28.44 per cent of the adults

conclude that the diseases are due to genetic problem,

while reasons given by others are mainlj'- accidents, old age,

climate, faulty food habits etc.
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The morbidity stat-us of the children are presented

in table 5*4*

Table 5•4. Frevelance of diseases among children.

Diseases
Ntaaber of

children affected
Per c^t

Pever 82 21.41

Respiratory diseases 58 15.14

Diarrhoea and dysenteiy 50 13.05

Gou^ and cold 36 9 >40

Mumps 19 4 #96

Scabies 14 3*66

Hookworm 13 3."39

Chicken pox 11 2.87

Jaundice 9 2,35

Stomach pain 6 1.57

Vomitting 5 U30

Ear pain 4 1.04

Typhoid 4 1.04

Anemia 3 0.79

Constipation 5 0.79

Arthritis 3 .0.79

Poleo 3 0.79

Leg pain 2 0.52

Tuberculosis 2 0.52

Cholera 2 0,52

Lungs not in proper position 1 0.26

Frequent urination 1 0.26

Head ache 1 0.26

nil 51 13.32

Total 383 100.00
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As revealed in table^15 per cent of tlae children are

repoorbed to be free of any diseases other oMldren are foimd

to be affected by fever (21.41 per cent), respiratory diseases

(15.14 per cent) diarrhoea and dysentery (13.05 per cent) cold

and cough (9.4 per cent), mumps (4.96 per cent), scabies

(5,56 per cent) and chicken pox(2.87 per cent).

Table 5.5 presents the age at which the diseases

generally occurred to the children.

Table, 5 .5 . Age at which the diseases occurred.

Age at xflhich occurred
Age group (years)

Number Per cent

0 - 1 28 8.43

1 - 2 96 28.91

2-3 33 9.94

3-4 88 26.52

4-6 36 10.84

6-9 19 5.72

9-12 12 3.61

12 - 15 13 3.92

15 - 18 7 2.11

Total 332 100.00

As revealed in table 5.5 j the children are affected

by various diseases during infancy and preschool period.
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Treatments taken for children are presented in

Table 5 .6.

Table 5.6. Treatments given to children.

Treatments Iftjmber .Per cent

Allopathy 83 55.33

Homoeopathy • • 12 8.00

Ayurvedic 9 6.00

Own medication 3 2.00

Allopathy & Ayurvedic 15 10.00

Allopathy & homaaopathy 28 18.67

Total 150 100.00

Among vario-us treatments given to children allopathy

is fomd to be popular (55.53 per cent) followed by

Homoeopathy.

Table 5.7 presents the various reasons suggested by

the members for the occurrence of the diseases.
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^able 5.7. Seasons suggested for the diseases.

Reasons Number Ber cent

Don't know 59 ; 29.5

General ill health 41 20.5

Change in climate 29 14.5

Genetic problem 41 20.5

Exposure to sun or
unhealthy surroimdings 50 15.0

Total 200 100.0

As revealed in table 5»7» 29.5 per cent do not know

the reasons for the diseases as they are not in the habit of

asking doctor the reason for illness. However major reasons

suggested are ill health (20.5 per cent) genetic problem

(20.5 per cent), exposure to sun or xinhealthy surroundings
/

(15 per cent) and change in climate (H.5 per cent).

Table 5.8 presents details regarding the families

utilising the primary health care services.



99

Table 5»8. Details regarding families utilising the primary

health care aervlces#

Utilising services Ntanber per cent

Yes 107 71 .55

No U 9.54

Yes and also show

other doctors 29 19.55

Total 150 100.00

71»55 per cent completely depends upon the primary

health care facilities. However 9.54 per cent of the

families are not in the habit of utilising the PHC

facilities at all. Besides PHC facilities, 19.55 per cent

of the families utilises the services of doctors available

locally.

Table 5 .9 throvfs light into reasons for not

utilising PHC facilities and utilising other doctors.
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Table 5*9.^ Heasons for not -using the PHC facilities

Season Number Per cent

Prefer private doctors in
nei^boiarhood 21 4-8.85

Transport problem 7 16.28

Attention not adequate 8 18.60

Allergic to injection t 2.53

Free service and better care

in other hospitals 5 11,65

No preference for allopathy
treatment 1 2.35

Total 45 100.00

As revealed in table, transport, lack of service

facilities <and preference for private doctors in

nei^bourhood are the major reasons for not preferring

PHC facilities.

Stirvey regarding the food habits diaring special

condition are given in table 5.10.
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Table 5.10,. Poods given and avoided diaring special condition,

Condition Poods given Poods avoided

Infancy Breast mi He, color's Meat,, egg, spiced
or goat milk, ragi foods *
porridge, rice
porridge fruits, tea
bm, vegetables, fish

Preschool age All adult foods Nil

School going age All adult foods Hil

Pregnant women All foods Papaya

lursing women All foods Wil

After delivery Certain type of fish Certain type of
and all other foods fish and gas

producing foods

Old age All adult foods Nil

It is revealed that special care is given in infancy

where along with breast milk, cow's/goat milk, ragi/rice

porridge etc. are given and meat, egg and spicy foods are

avoided. In all other stages of life almost all foods are

given except during pregnancy and after delivery. During

pregnancy papaya is avoided while after delivery for

41 days certain type, of fish, pulses, potato, jack fruit etc

are avoided.
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Regarding tiie iiealth condition of preschool children

as assTimed by the mothers, details are presented in table

5.11.

Table 5.11. Health status of preschool children as

ass-umed by the mothers.

Health condition Kumber Per cent

Not satisfactory 32 21.53:
(

Satisfactory 112 62.00

^oorl. 28 16.67

Total 172 100.00

As given in table 5 ,11 majority of the mothers

considered the health status of the preschool children

as satisfactory wliile 21,33 per cent of the mothers

felt that it is unsatisfactory. As far as 16.67 per cent

of the mothers the health status of children are goo^j^.

Table 5.12 represents the reasons for the ^

particular health status as assumed by the mothers.
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Table 5.12» Reasons siaggested for the health condition,

Reasons Per cent

Unsatisfactory

Problem children 44.09

J'req.'uent attack of diseases 20.00

Improper food habits 11.82

Sconomic condition of families 15.00

Expostire to dirty siirromdings „ qq
rainfall, climate . ,

Total ' 100.00

Satisfactory

- Occasionally affected 51*03

less pi^oblems 41.38

Will not disturb others if
affected by diseases 27.59

Total 100.00

Good

Will recover q-uickly if at all
affected 66.6?

No problem 33*33

Total 100.00
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As revealed in talsle, frequent attack of diseases

(20 per cent), prolDlem cMldreii (44 per Gent)j improper

food, iiabits (11,8 per cent) economic condition of the

families (15 per cent) and exposure to dirty surro-undin^s

etc. (9 per cent) are reported to be the major reasons for

unsatisfactory health status of preschool children. While

according to the mothers who believe that the children are .

keeping good and satisfactory health reasons felt are less ,

problems or no problems, only occasionally affected by

diseases quick recovery and mdist-urbing nature of the children,

Details collected regarding immunisation status of

preschool children and the reasons if not immunised are

shown in table 5.13.
1

Table 5.13. Immunisation status of the preschool children

Whether imnru- Wum Per Reasons lum Per
nised or not bar cent suggested ber cent

Yes 148 ^.05 Exposure to 22 91,6?
fever etc,
at tiiat time

5^0 24 13.95 Allergic 2 8.33
reaction to
vaccines

Total 172 100.00 Total 24 100.00
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The imramiisation status of 86 per cent of prescliool

cMldren are reported to he satisfactory, 14 per cent are

not inmiunised ♦, The majjjDr reasons given for this are the

frequent exposure to fever, diarrhoea at the time of

immunisation and allergic reactions to vaccines,

6. Food habits of preschool children.

Details regarding the special foods cooked and served,

food preference, meal pattern of the children for three days

and the beliavioural problems of the children and solutions

for the problems»

Table 6.1 shows the details of special foods cooked

for the preschool children.

Table 6,1. Special foods cooked for the children.

Vlhether special foods cooked or not Per cent

Yes 53.53

No 46.57

Total 100.00
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It reveals tliat 55.53 per cent of children are

given special foods while 46.67 per cent are not given

special foods.

Types of special foods given to the preschool

children are presented in table 6.2,

Table 6.2, Types of special foods cooked.

Families preparing

Special foods given

Niamber Per cent

Ragi porridge 60 75 iOO

Ragi porridge with milk 15 20.00

Baaaaa porridge 24 30.00

Baaana porridge with milk is 22.50

Boiled banana 15 16.25

Avaloose podi (Rice, Cocomit + Raggery) 6 7.50

Rice balls 19 23.75

Wheat balls 5.00

Uppuma 2 2.50

Eava kanji 4 5.00

Dhal smash 9 11 .25

Vegetable smash 4 5.00

G-reens soiap 3 2,50

Boiled egg 7 8.75
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As revealed in table 6 ♦2, basic foods -used for the

preparation of special foods cooked for the preschool

ehildren are mainly ragi (95 per cent) banana (68.75 per cent)

rice (51.25 per cent) wheat (5 per cent) EaYa (7*5 per cent)

pulses (11.25 per cent) vegetablee (5. per cent) green leafy

vegetables (2,5 per cent) and egg (8.75 per cent),

Sable 6.5 shows the details of food stuffs used for

special preparation.

As revealed in table, foods such as ragi,

rice, wheat, rava, coconut, red gram dhal, Mlk, egg,

banana, green leafy vegetables, other vegetables,

sugar and jaggery were included for the special foods

prepared for preschool children.
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Table 6.3. Food stuffs -used for special foods prepared for preschool children,

Red Grre^ Other
Preimration Eioe Esgi Wheat Eava °°°?" gram Milk Egg Banana vege- Siagar Jaggery

SbLs

Ragi porridge X X

Ragi porridge ^ X X
with milk

Banana porridge ^ ^

Banana porridge , ^
with milk XX X

Boiled banana . ' X

Avaloose podi X , X X

Rice balls X X . X

Wheat balls X . X X

Upptima X X

Rava kanji .XX X

Dhal smash X

Vegetable smash ^ .

6-reens soup ^

Boiled egg ^

o
CO



Table 6.4 depicts the frequency of special foods given to children,

Table 6.4« Frequency of special foods given to children.

Twice/
day

Once/
day

Once in Less than Once in
2 days 3/week a week

Twice/ Once/
month month

Preparations
Wum Per Mum Per Num Per Num Per Kum Per Wum Per Wuni Per-
ber cent ber cent ber. cent ber cent ber cent ber cent ber cent

Eagi porridge 38 63.34 6 10 .00 2 3.33 9 15.00 2 3.33 1 1.67 2 3.33

Ragi porridge with mi Ik 3 18.75 10 62.50 1 6,25 2 12.50 - - —

Banana porridge 6 25.00 13 54.17 3 12.50 2 8,33 - -
-

- -

Banana porridge with milk - 13 44.83 6 20.69 2 6.89 8 27.59 -
- -

Boiled banana
- 3 23,08 4 30.77 2 15.38 4 30.77 - - -

Avalose podi 2 33.20 2 33.30 - - 2 33.40 - -
-

- -

Rice balls 8 44.44 2 11.11 1 5.56 6 33.33 1 5.56 - -
— -

Wheat balls — -
- - 2 50.00 - - 2 50.00 - - -

-

Uppuma
-

- - 1 50.00 - - 1 50,00 -
- —

Rava kanji - - -
- 2 50.00 2 50.00 - - -

Dhal smash - 2 22.22 3 33.34 1 11.11 3 33.33 - - —

Yegetable smash - — 4 100.00

Greens soup 2 66,67 1 33.33 - - —

Boiled egg — — — — — 3 42.86 2 28.57 2 28.57 - -

a
UD
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•This also reveals that due weightage is given to ,

locally available and age old cTistoms prevelant in the

commimity for preparing the special food,

Sable 6,5 represents the members infliaencing,the food

habits of the preschool children.

Table 6 .5. Members influenoing the food habits of

preschool children.

Members JJumber Per cent

Mother 76 • 50.67

Father 28 18.67

Older members 12 8.00

Neighbo-urs 7 4.67

I^riends 3 2.00

Relatives 8 5.33

Doctor/Nnrse 16 10.66

Total 150 100,00

Table 6.5 reveals that mothers are mainly involved

in inflTiencing the food habits of children.
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Table 6.6 represents the members involved in feeding

•bhe preschool children. i
I ; . I

: ; I

I ; . . ^ ^ i

'Eahle ;6.6. Details of family members involved in feeding
! • ;

I ^ the preschool children.

Members' Nmber • Per cent

Mother 6? 44.6?

Children by themselves 42 , 28.00

; Grand parents 10 6.66

.Father 4 2.6?

• Other elder members 2? 18.00

Total 150 100.00

Table 6.6 also shows that mothers are mainly

responsible for feeding the preschool children.

Prom the stirvey conducted, the foods preferred

by the preschool children were foimd put and the data is

presented in table 6.7.
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Table 6.7. Poods preferred by the preschool children.

Food preparations

Children pre- Children not pre
ferring the food ferring the food

lumber Per cent KiMber Per cent

Rice preparations 136 79 .07 36 20 .93

Rice with fish 128 74 .42 44 25^.58

Confectionari es 113 65 .70 59 34 .30

Tapioca with fish 113 65 .70 59 34 .30

G-rourid nut 90 52 .33 82 47 .67

Mi11c caid curd 58 33 .72 114 66 .28

I'iheat preparations 48 27 ,91 124 72 .09

Pruits. ... 46 26 .74 126 73 .26

Pulses 45 26 .16 127 73 .84

Meat and egg 23 13 .37 149 86 .63

Vegetables 17 9 .88 155 90 .12

As revealed in table rice based preparations are

mostly preferred by the preschool children. Tapioca with

fish and confectionaries are other foods which are cons-umed

v/ithOTit rel-uotance.

Menu pattern of preschool children was studied in

detail by recall method for three conseqiient days and the

average for each food combinations was taken and details are

presented in table 6,8.
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Table 6.8. Meira pattern of the preschool children.

Average, for 3 days

Food combinations Breakfast Lunch Tea Dinner

Nnm Per Nm Per N-am Per Num Per
ber cent ber cent ber cent ber cent

Cereals with sugar/ . 45.33, 30.22 - - 10.00 6.67
. : jaggery

Cereals v;ith chillies 15.6? 10.47 - - 0.67 0.45 0.67 0.45

Cereals with fish 26,00 17.33 46.33 30.89 's.OO 5 .33 74.33 49.55

Cereals with pTilses : 3.00 2.00 51 .67 34.45 0.34 0.22 1 .00 0.67

Cereals with vegetables 4,03 2.88 10.00 6.67 1.00 0.67 7.33 4.88

Cereals with fniits 18.00 12.00 - - 7.33 4.89 -

Cereals with tubers 3.00 2.00 7.33 4.89 3.33 2.22 2.00 1.33

Cereals v/ith pappads 5.00 3.33 - - 1.33 0.89 - -

Cereals, tubers & fish 4.00 . 2,67 22,67 15.11 O.67 0.45 58.00 38.67

Cereals, pulses and 2.33 1.55 3.33 2.22 - - 0.33 0.23
vegetables

Cereals, fish and 2.00 1 .33 5.33 3.55 - - 4.33 2.88
vegetables

Cereals with egg 2.00 1,33 1.67 1.11

Cereals with pappad & - - 1.35 0.89 - - 0.34 0.23
' butter milk

Cereals alone 1 .33 0.89 - - 76.33 50.88

Tubers alone 7.33 4.89 - - 17.00 11.33 -

Tubers x^ith fish 10;67 7.11 0.34 0.22 24.00 16.00 1.67 1,11

Total 150.00 100 150 100 150 100 150 100
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Table 6,8 reveals that for break fast cereals with

sugar/jaggery, fish, chillies tubers with fish are

mostly preferred. For lunch, cereals with fish, chillies,

pappads and vegetables are preferred respectively. For tea,

cereals alone, tubers with fish, tubers alone and cereals

with sugar/jagg^y is'preferred, Por dinner, cereals with

fish is used by 50 per cent of the families and cereals,

tubers and fish is preferred by 39 per cent of the families

surveyed,

Table 6.9 represents details of fainilyr;:. members vjho are

responsible for child care activities.

Table 6.9. Family members responsible for child care activities.

Family members.responsible. faMlies^ cent

Mother 49 32,67 -

Mother and father 23 15.33

Any family members free of^ctivity 19 12.6?
Mother and grand parents 1@ 12.00

Children by themselves H 9.33

Grand parents 12 8.00

Elder children 7 4.67

Eelatives 6 4.00

lather 2 •1.33 -

Total 150 100.00
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Table 6*9 depiots that both the parents mainly mothers

are responsible for child care activities.' ' The data also

revealed that in 14 per cent of families children are allowed

to take care by themselves or they are assisted by elder

children. , In 12 per cent of families no person is fomd to

be specifically responsible for the activity.

Table 6.10 presents the reasons for the particular,

merabers to be involved in child care activities.

/Table 6.10., Seasons for members engaged in cMld care

activities.

Eeasons I'lmber Per cent

Mother

It is the duty of mothers 48 32.00

Child x^ill obey only the mother 5 3*33

Father/others have no time 19 12.67

Others do not know to manage cliildren 36 24.00

Elder children are preoccupied because
of their studies or play

7 4.67

Other merabers

If mother is not well/gone away 3 2.00

Grand parents/other dependents have time
to take care of children 19 12.66

Children look after by themselves 13 8.67

Total 150 100,00
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As revealed in table 6,10 the reason for mother taking

the main biirden of child care, duty of mother, non availability

of time and lack of knowledge regarding child care among other

members of the family are the ma-in reasons cited for the above.

Hon availability of mother at home, generally make other family

members to take -up these activities.

Details regarding, the behavioural problem of preschool

children ore monitored and details are presented in table 6«11.

Table 6,11. Beliavionral problems of preschool children.

Behavioiaral problem Wmber Per cent

Fighting with friends (F.F) 47 25.54

Nail biting (l.B).. 41 22.28

' Bed wetting (B.W) 40 21.74

' Thxsmb sncking (T .S) 25 13.59

Jfe.ting clay, chalk etc. (S.C) 21 11.41

Chewing clothes, handkerchief (C.C) 6 3.26

Day dreaming (D.D) 4 2.18

As revealed in table K.B, B.W and 3?.!' are found to be

the common behavio-ural problem prevalent among the children.

Table 6.12 represents the steps taken to solve the problem.



Table 6.12. Steps taken to solve the problem.

F.F. H.B B.W. T.S. E.G. C.C. D.D.
Steps
taken Wm Per Nim Per WTani Per Num Per Nim Per Num Per N-um Per

ber cent ber cent ber cent ber cent ber cent ber cent ber cent

Advice/
coimselling 37 66.07 17 52.69 16 38.10 7 30.44 10 47.62 6 100.00 3 50.00

Pimishment 16 28.57 2 3.85 5 11 .9 4 17.39 4 19.05 - - ~ -

Treatment - - - _ - _ - « 7 33.33 - - - -

Distracting

3 5.36 - - - - la 52.17 - - - _ 3 50.00
other work

Active step
to correct ~ - 33 63.46 21 50.00 - -- - - -
the defect

Total - 100.00 - 100.00 - 100.00 - 100.00 - 100.00 - 100.00 - 100.00

-si
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Good advice seems to be the best and mostly used method

for correction of the problem. Punishments are also given and

treatment is given to children for eating clay, chalk etc.

because it is felt that such behaviour is due to food inadequacy.

7. Dietary intake of preschool children*

Diet^y intake of ten children, five from the control

and five from the experimental group were assessed by one day

weighment survey. Comparisons of the diets are made with the

recommended daily allowances of IGMR (1982).

The average quantity of foods consumed daily by the

children. (Fig.5) is given in.table 7.1«

Table 7.1. Average food consumption of childr^.

Experimental group Control group

Food groups R.D.A.Amount Percentage Amount Percentage
taken of HDA met taken of RDA met

Cereals ; . ' 200 219

o
o

•

1CJ9.50; 159.00 79.50

Pulses 50 19 .70 39 ,40
1.00 2.00

Green le&fy vegetables .75 AW —— ——

Other vegetables and
roots and tubers

50 26 .00 52 .Ob 42.80 85.60

Fruits 50
-S

^ • -!
1^- 17*00 34.00

Mlk & milk prodiujts 200 21 .75 10 .88 14.00 7.00

Fats and oils 25 19 .10 76 .40 4.40 17.60

Meat, fish £«id egg 30 10 .40 34 ,67 22.40 74.67

Sugar and jaggery 40 15

LTV

38 .38 6.20 15.50
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Table 7.1 x-eveeils that the recominended allowances ia

met for cereals oompletely and more than 75 per cent is met

for fats aM oila in the case of experimental grouxj. In ease

of the control group, cereals, other vegetables and roots and

t-ubers and meat, fish and egg are incliided above 70 per cent.

39par cent, and only two, per eent of recommended allowances

of pulses are met by the' experimental md oontrol groups

respectively , in both tiie oaaee consmption of milk and milk

products are fomd to be higlily negligible.

Average nutrient cbnomption of children is calculated

from liie above data (Fig..6) and the results are presented in

table 7.2,.

Table 7.2, Average nutrient consumption of children.

Nutrients R.I) .A.
Bsjperimental group. Control group

Amoimt Percentage Mount Percentage
token of RDA met taken of SDA met

Calories (K.eal) 1500, 1106 73.73 71,3^00 47.53

Proteins (g) 22 26.70 121.36 16.90 76.82

Calcium .(g) 0.4 to
0,5

15-^20

0.25 61.75 0,11 27.75

Iron (mg) 12.60 84-.00 6.40 56.00

B.cartone 1200, 30.00 2,50 52.00 4,33

Thiamine (mg)

CO

o

1.10 137.50 0.42 52.50

Hiboflavin (mg) 0.6 0.46 57.50 0.17 21,25

liacin (mg) 10 9.50 95 iOO 7.40 74.00

Ascorbia acid (cig) 30-50 9.00 30.00 15.00 50.00
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Table 7.2 reveals that all mitrients except proteins and

thiamine are not met adequately by the experimental groTips and

more than 70, per cent of requirements for calories, iron and

niacin are met. In the case of the control group more than

70 per cent of the recommended allovjances is met only for two

nutrients namely proteins and niacin. More than 50 per cent

of the recommend allowances is met for calcium and riloflavin

in the ease of experimental group and iron and thiamine in the

case of control group,

B, ACCM^MCE Of A SUPELSMMTAET POOB ERBPMED VJIOJH MGI ,

The acceptance of a stipplementary food prepared with

ragi was detexTiiined by developing suitable recj^ipes for
preschool children and the results are presented tinder the

following headings. ' ,

1. Formulation and standardisation of rec.^ipes in
the laboratory •using ragi flour as ab'ose.

2, Acceptability of ragi biscuits.
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1 * Porimlation eaid standardisatioii of reoipes in the

laboratory •usin^ ragi floiar aa a "baae.

Developing suitable recipes for the preschool children

based on the supplementary food prepared with ragi is the

second objective of the etridy. A basic mix with ingredients

ragl, green gram or sesame or grotmdmit, skim milk pov/der,

butter and sugar was standardised, and six combinations for

mulated are presented in table 1 »1»

Table 1,1 ♦ Percentage, composition of six combinations of

ragi' biscuits.

Ragi 30 50 30 30 30 30

Green gram 10 — 10 10 —

Sesasne •. 10 — 10 — 10

Ground nut . 10 , — 10 10

Skim milk powder 25 25 25 15 15 5

Butter 10 10 10 10 10 10

Sugar- 25 25 25 25 25 25

Total 100 100 100 100 100 100
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Eagi was added in tlie proportion of 50 per cent ,in the

different combinations of weaaing formula standardised v/Mle

greengram, sesame, ^groimdnut ,and butter were added in the

proportion of 10 per cent. Skim milk powder was added in the

proportion of 15 or 25 per cent and sugar is added in the

proportion of 25 per cent for all the six combinations#

Table 1*2 represents the percentage preparation loss

assessed for the six types of ragi bisctiits»

Table 1.2. Percentage preparation loss for different types

of ragi biecuits.

lype.

1 120 100 0.17

2 125 95 0.24

3 132 104 0.21

4 125 90 0.28

5 128 99 0.23

6 132 88 0.33,
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As indicated in the table the psreentage preparation

loss is highest for group 6 xjhioh rar&;s least and this type

score lowest ma:rks for acceptability trials. The percentage

preparation loss in general is mainly due to the removal of

skin from ground nut after purchase and foreign materials

and impurities from other food articles like ragi and sesame.

Percentage preparation loss is lowest in type 1 ragi biscuits

Cost per serving of the different types of ragi

biscuits werB \s?orked..out and are given in table 1.3,

Table 1,5. Cost per serving..

TvDe serving (PS)

1 52

2 55

3 54

4 . 46

5 46

5 49

As revealed in table 1.5 the cost per serving is lowest

for group 4 and 5 and it is Mghest for group 2 and 3,
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Percentage yield is worked out for different types of

ragi 'biscuits and tiie results are given in table I.4.

Table 1.4. Percentage yield for tlie different types of

ragi biscuits.

m„-noo Weight before VIeight after Percentage
cooking (g) cooking (g) yield

1 100 84 64

2 90 78 82

3 104 85 82

4- 102 •85 81

5 94 78 83

6 . 117 95 81

As evidenced from the table there is no significant

variation in the percentage yield of the biscuits tried.

Since among the various tests conducted no significant

variation is observed. Type 1 ragi biscuits vjhich gave

the highest value for acceptability, amno acid profile,

protein content, cost of biscuits prepared is selected for

feeding the preschool children.
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2. Aoceptability of ra^i biscmts.

Acceptability test of the six types of ragi biscuits

xras condiicted at the laboratory level with the help of ten

panel members.

Preference of the panel members for the six types of

biscmts v/ere tested and the results are presmted in table 2«1

Table 2.1, Preference of ijanel members for the six types

of ragi biscuits.

Types Highly
accep*^
table

Accep
table

Slightly
accep
table

Neither
accept
able nor
unaccep
table

Slightly
unaccep
table

Un

accep
table

Highly
macce-

ptable

7*
1 10 60 50 awa*

„

2 10 60 10 20 — -- —

•• •5-- • to 50 20 20 • — I** w —

4: , — 50 40 10
—

—

—

5 — 40 40 20 —
—

6 — 30 40 20 10
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As revealed in table 2.1, the preference of panel

members "was fotind to be Mgher in the case of the first

three gro-ups than the remaining. , .

The average scores obtained for the overall acceptability

according to ranking for the sis types of ragi biscuits, are

presented in table 2,2, . .

Table 2.2. Average scores for overall acceptability for

ragi biscuits according to ranking.

Types of ragi Average score, ,
biscuits according to rariking

1 22

2 . 24

3 : 25

4 26

•5 28

6 31

The table reveals that there is no si@iificant

difference between the six groups of the biscuits prepared

as evidenced by the analysis of variance. However, more

preference is giv^ for type 1 ragi biscuit.



Fig. lam Ragi biscmts

Fig. 7b» IiiiSrs^iento liaed ifi the prcparafeion of ra£>l biscxii't
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The average score obtained for the acceptability on

a five point hedonic scale is presented in table 2.5*

Table 2.5* Average score for acceptability on a five

point hedonic scale.

Average score according
to marks

1 16.2

2 , , 15.7

5 , 15.3

4 14.6

5 U.l

6 15.6

As revealed in table 2.3 hi^iest score is obtained

for type 1 ragi biscidt, followed by 2, 3, 4, 5 and 6

respectively. The average scoi-'es obtained v/as not signi

ficantly different among types 1, 2, 3, 4, 5 and 6 as

evidenced by the analysis of variance;.

Since among the various tests condticted no si^iificaiit

variation is observed. Type 1 ragi bisciaits (Pigi?) which gave

the highest value for acceptability^amino acid profile, protein

content, cost of biscuits prepared is selected for feeding the

preschool ciiildren.
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The n-utritional quality for 100 g of type 1 "biscuits

caleulated and is presented in table 2.4*

Table 2.4« Nutritional quality of 100 g of type 1 ragi

biscuits.

Nutrients

Calories (E.cal)

Protein (g)

Calcium (mg)

Iron (mg)

B. carotene

TMamine (mg)

Riboflavin (mg)

Niacin (mg)

Titamin C (mg)

Nutrient content (100 g)

394-00

14.10

461'00

5-00

342-00

0.28

0.49

0.80

1.00

Table 2.4 repeals that 100 g of ragi biscuits supply

14»1 g of protein.

Actually it was decided to supply three biscuits daily,

The vjeight of three ragi biscuits are 27. g and the nutrient

content of the three biscuits are presented in table 2.5.
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Table 2.5. Nutrient content of three ra^ biscuits.

Nutrient content foriJUurienta three bi,souits

Calories (K. cal) 106*00

Protein (g) 3.60

Calcium (mg) 124.00

Iron (g) 0.80

B. carotene 92.00

Thiamina (mg) 0.08

Riboflavin (mg) 0.13

Kiacin (mg) 0.20

Vitamin C (mg)
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'Table 2.5 reveals that three ragi biscuits supplies

3.8 g of protein and 106 K. cals of calories.

C. THE TSFIPECH OF EAGI BASED SUPPLSOTT^mi POOD ON THE

MTIPJTIOIIAIj STA2IJS OF SBLBOTED PRliSCHOOIi CmLDHEN.

The results are presented under the following headings;

1. Conduct, of the experiment

. 2. Assessing nutritional status of the preschool

children
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1 >. Cond-uct of the experiment,

4-0 preschool children selected as experimental group

were given three ragi Mscxiits along with their regular

^ganwadi feed and this experiment was condticted for six months.

Table 1 *1 represented the availability of different

food articles from home diet, anganwadi diet and ragi biscuits

daily for the experimental ^oup.

Table 1.1. Availability of foods for the experimental group.

Home diet
Anganwadi Eagi Total

diet biscuits Availability

S'ood groups HDA pgj, Quan- Per Quaa- Per- Quan-- Per cent
tity cent tity. cent tity cent tity of RM

of BDA of EDA of EDA met

Cereals 200 9g; 48.00 115 57.00 8*1 4.05 219 109.55
y Pulses 56 2 ' 4.00 : 15 30.00 2.7 5.40 19.7 39.70

Green leafy. . » « « «
vegetables

°tebLrf" 50 26 52.00 26 52.00
roots & tubers

Fruits : ., ' . 50 .. - -, . . - -

prSuctl^^ 200 15 . 7.50 - - 6.75 3.40 21.75 10.88
Pats & oils 25 8.4 33*60 8 32.00 2.7 10.80 19.1 76.40

^I^d'elg^^ 30 104, 34.67 - - - - 10.4 34.67
•4 Sugar &

jaggery 40 8.6 21.50 - - 6.75 16.87 15.35 38.38
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Table 1,1 reveals tliat anganx^yadi diet supplies

57 *5 per cent of tlie recommended allowances of

cereals, 30 per cent of pulses and 32 per cent of

fats and oils while tlirougli ragi biscuits

3.4 per cent of requirement for milk and milk

products and 15.87 per cent of requirements for

sugar and jaggery is supplied. However the

recommended allowances for cereals is met fully

tlu'ough home diet and anganvjadi diet while

75 per cent is met for fats and oils.

Table 1.2 presents the availability of

nutrients for the experimental group from home

diet, angan\tfadi diet and ragi biscuits daily for

the experimental group in the angam-jadi,
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Table 1.2, Availability of nutrients for the experimental group.

Home diet Ang^wadi Ragi Total

Nutrients EDA

Quoil-
tity

Of
EDA
met

Quan
tity

io of
EDA

met

Quan
tity

1o of
EDA
met

Quan
tity

$ of
EDA
met

•K M
———

Calories (K. cals) 1500 474 51 .,60 526 55.07 106 7.07 1106 75.75
Protein (g) 22 10.80 49.09 ' 12.10 55.00 5.80 17.27 26.70 121.56

Calcium (g) 0.4 to
0.5

0.08 18.75 0.05. 12.00 0.12 51.00 0.25 61.75

Iron (mg) 15 to
20

5 .60 37.55 6.50 42.00 0.72 . 4 .80 12.60 84.00

B.Carotene ( ) 1200 . 16.00 1.55 14.00 1.17 — 50.00 2,50
TMamine (mg) 0.80 0.27 55.75 0.70 87.50 0.15 16.25 1.10 157.50
Riboflavin (rag) 0.80 0.15 16.25 0.15 16.25 0.20 25 .00 0.46 57.50
KTiacin (mg) 10.00 4.20 42.00 5.50 55.00 - — 9.50 95.00

Ascorbio acid (mg) 30 to
6,00 26.6750 — — 1.00 5.50 9.00 50.00

CO

ro
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Table 1.2 reveals that 55.07 per cent and 7.07 per cent

of recoimaended allowances of calories is met by the anganv/adi

diet and ragi biscuits respectively, 55 per cent of protein is

supplied by the anganwadi diet and, 17*27 per cent of protein is

supplied by the ragi bisciiits. Recommended allowances for protein

and txiianiine are met fully and above 70 per cent for calories,

iron and niacin.

The details related to the attendance .of the experimental

group^, reaction of the preschool children towards the ragi
bisciiits etc. are presented below.

Table 1J5represents the' details related to the attendance

of the experimental gro-ap for the six aionths,:

Table 1.3, Details related to the attendance.

Average nmber Percentage ofison-ons attendance

After first 22 90.S

After second 24 92.5

After third 25 84.9

After fourth 21 88 i7

After f iftil 24 95.2

After sixth 22 98.6
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As revealed in table 13 after the fotirth month

percentage of the attendance increased above 95 whereas

dtiring the last month 98.6 percentage of attendance ia noted,

VJhen the reaction towards the ragi biscuits by the

experimental group is concluded j there was no plate waste

at all during the experimental period of six months and all

the children had talcen the three biscuits given daily. Mothers

of the children \yere eager to know about the preparation method

and they concludes that the children like the ragi biscuits

very well.

2, The nutritional status of the preschool children.

Nutritional status of the selected preschool children is

assessed by collecting base line information on anthropometric

measxirements, clinical tests and haemoglobin estimation. The

antliropometric measurements of preschool children both experi

mental and control before and after the experiment are compared

with standards suggested by Rao ^ (1976).

The wei^t for age profile of the preschool children

(Experimental) before experiment is presented in table 2,1.
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Table 2»1. Wei^t for age profile before the experiment.

Number of ObserT-ed Standard .

(SL) ohlldren value(kg) Talx.e(kg) ^

37 - 42 M 6 11.78 13.40 13.50**
P 5 11.14 12.00 5.06**

43 - 48 M 6 12.67 14*25 7.90**
F 6 11.45 13.50 25 .62**

49 - 54 M 5 13.72 15.50 29.67**
P 6 12.85 14.25 15.25**

55 - 65 M
F 6 15.03 15.25 0.24

** Significant at 1 per cent level

Table 2»1 depicts that there is significant difference

in wei^t between the preschool children selected for the

study and the standards, except for the age group above

-y 55 months.

The weight for age profile of the same

preschool children after the experiment is presented

in table 2,2,



136

Table 2.2, Weight for age profile after the experiment.

Age in
ranges

(months)
Sex

number
of

children

Observed
value

(kg)

Standard
value

(kg)
t value

43 - 48 M 6 14.05 14.25 2.75*
, P 5 15*40 13.50 2.00

49 - 54 M 6 14.90 15.50 15.00**
F 6 14.08 14.25 4.25-^-*

55 - 60 M 5 15.88 16.40 14.86^^
P 6 14.82 15.25 6.14**

61 - 72 M
F 6 16 , 88 16.74 0.31

* Significant at 5 per cent level
** Significant at 1 per cent level

Table 2.2 depicts that even after the experiment, the

wei^t of preschool children is not significantly comparable

with the standard values. However the trend shown by female

children in the age group of 45 - 48 months is found to be

different.

The children are classified by G-omeia system (NIN 1975)

which termed young children who are between 90 per cent and

76 per cent of the Harward standard for body weight as first

degree malnutrition; between 75 to 61 per cent as second

degree malnutrition and 60 per cent and below as third degree

malnutrition and the results obtained by Gomez grading are

presented in table 2.5.
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Table 2.3• Percentage distribution of the children according to

their weights in each age group before and after the

experiment.

I -j

Before experiment After experiment

Age in 1st degree Tst degree
ranges Hormal mal- Normal raal-

(montiis) cMl- nutrition • nutrition

Hum Per Num Per Hum Per Num Per
ber cent ber cent . ber cent ber cent

37 - 42 11 1 63.64 A ,36.36

43 - 48-};- -, ;{ 12 3 25 ,00 9 75 ,00 11 11 100 -

.49 •- •54 11 5 45,45 :6 54.55 12 12 100

55 -60 • 5 •
1 33.33 2 66.67 11 11 100 -

61 - 72 •/ 5 ,100 - ~ 6 6 100

Table 2.3 reveals that before experiment 36 to 75 per cent

of the preschool children of different age group were in the

State of first degree maLautrition^ One completion of the

experiment all the children became normal.

Height for age profile of the experimental graup

before and after feeding is presented in table 2.4 and

table 2.5 respectively.
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Table 2.4. Heigiit for age profile before the experiment.

Age in Number Observed Standard
ranges Seii of value value t value

(montiia) children (cms) (cms)

37 - 42 M 6 91.30 92.9 0.16
F 5 89.76 92 i9 0.55

45 - 48 M 6 95.05 99.2 5.96*
¥ 6 89.87 9912 1.49

49 - 54 M 96.34 99.2 0.97
¥ 5 92.58 99.2 1.20

55 - 66 .M •* -

T? 6 99.62 99.2 0.06

• * Significant at 5 ,per cent level

Aa revealed in table 2.4 there,was no significant

difference betv/een the experimental group and standard

before the experiment excei:)t in case of male children who

belonged to the age group of 45 ~ 48 months*

Table 2.5. Height for age profile after the experiment.

Age in ranges
(months) Sex

Number of
children

Observed Standard
value(cms) value(cms) t value

45 - 48 M

F

6
5

96.80
95.74

99.2
99.2

0.20

0.63

49 54 M '
F

6 98.50
96.07

99.2
99.2

1.35
0.28

55 - 60 M

F •
5
6

102.06
98.50

99.2
99.2

1.36
0.18

61 - 72 M
F • 6 104.70 106.4 29 .00**

** Significant at 1 per cent level
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As revealed in table 2*5» even after the experiment

there was no significant difference between the experimental

group and standai^d except in case of male children who belonged

to the age gro-ap of 61 - 72 months.

Profile for arm circamference for the preschool

children before and after the experiment are presented in

table 2 *6 and table.2 *7 respectively.

Sable 2.6» Profile of am circtmiference for different age

groTips before the experiment.

Age in Wmber Obse3?Yed Standard
ranges Sex of value value t value

(months) children (cms) (cms)

37 - 42 M 6 13.62 16.0 34.00**
S' , 5 13.44 15.9 24.60**

45 - 48 M 6 14*22 16.3 4.24**
F 6 13.77 16.4 29,90**

49 - 54 M 5 14«84 16.3 2.56
P . 6. 14,20 16.4 12,94**

55 - 66 M ••

P 6 15.18 16.5 11 .00**

Signi-ficant at 1 per cent level
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, Jable 2.5 depicts tiiat tliere was significant difference

when the experimental gro-ap was compared to standard except in

the case of male children in the age group of 49 - 54 months.

Table 2.7. Profile of ana circ-umference for preschool children

after the experimentw

Age in
ranges

(months)
Sex

Number

of
children

Observed
value
(cms)

Standard

valiie
(cms)

t value

43 - 48 , M . 6 • 14.85 16*3 11,15**
.I" . 14.84 -16 i,4 : ' " 7.45**

49 - 54 . M 6 15.53 16,3 1.28
6 15 .07 16.4 3.80*

55. - 60 15»74 16,3 1.70
. F , 6- 15.28 16,5 4.50**

61 - 72 M

•

5^ 16.35 16,5 0,45

Significant at 1 per
Significant at 5 per

cent level
cent level

children in the age gro-up of 49 - 54 months and 55 - 60 months

and children above 61 months, all other children are signi

ficantly different than the standard.
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Chest/head ratio of the preschool children are also

assessed to have an idea about the body build of the children

and presented in table 2.8.

Table 2.8Chest/Head ratio of the experimental group before

and' after the experiment.

Before the experiment . After the experiment

Asre in • Ratio one , Ratio one
ranp-es Sex or more Total Ratio less or more

(months) no .of than one than one ho .of than one than one
dren Kiam Per Hiam Per dren • Num Per, ^ lum Per

ber cent ber cent • ber cent, ber cent

37 - 42 • M- ! 6 2 53.55 4 66.6,7 •• —

•E • 5 *— — 5.. 100.00 . •- — — ' -

45 -• 48' M 6 6 100.00 •5 ' 6 100
,, p 6 1 16.67 5 83.35 5 5 100

49 - 54 M 5 «. 6 100.00 6 «• M 6 100
P .6- . 1. .,1,6 .67 . 5 83.53 6 6 100

55 " 60: , M •> ,5 5 100
" i? . 5 — — 3 100.00 6 6 100

61 - 72 M «Mi aw

1- 5 3 100,00 6

* -

6 100

As revealed in table S.S, 10 per cent of the preschool

children has reported to have chest/head ratio less than one

and after the experiment all of them had their chest/head

ratio more than one.
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The mean antliropometric measurements of both the

experimental and oontrol group is assessed end the test of
/

significance between the two giKDups are calculated«

The mean weight status of the preschool children is

presented in table 2.9•

Table 2,9. Mean v;eight status of preschool children.

Month
Experimental Control

group group
t value

Initial 12.68 kg 12.57 kg 0.28

After first . 13.01 kg 12.80 kg 0.55

After second 13.42 kg 13.02 kg 1.06

After third 13.74 kg 13.18 kg 1.54

After fourth 14.06 kg 13.40 kg 1 .8S@

After fifth 14.44 kg 13.75 kg 2.00@

After sixth , 14.85 kg 14.10 kg 2.20*

Average 13.74 kg 13.26 kg 1.35

* Significant at 5 per cent level

@ Significant at 10 per cent level
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Table 2*9 represents that mean weight of the experimental

group is significantly better than the control gronp after aiz

months feeding.

Table 2,10 presented the mean height status of the

experimental and control group.

Table 2..10.. . Mean heigiit, stattis of preschool children.

Month
Experimental
group(cms)

Control
grotip(cms) t value

. Initial . 93.23 95.11 0.08

After first 94.31 95.55 0.50

After second 94.98 94.04 0,61

After third 95.87 94,48 0.91

After fourth 96.79 95.08 1.16

After fifth 97.81 95.51 1.55

After sixth 98.88 95 .94 1.96®

Average 95.98 94.52 1 .72

© Significant at 10 per cent level

As revealed in table 2.10, similar trend is shown in the

mean hei^t status also. There is significant difference in

mean height betv/een control and experimental group after

feeding.
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Sable 2.11 presents the average arm circiamference

status of control and experimental group each month of study,

Table 2.11. Mean arm circumference status of the preschool

children i

Month Bxperimental Control
group group

rcT|'>-S"5^

Initial : . 14.18 H'20 0.076

After first 14.35 14,30 0.195

After second 14.72 14.52 0.787

After third 14.77 li,60 0.68

After fourth 14.93 14.57 1.55

After fifth 15.09 14.74 1.33

After sixth 15-39 14.88 1.99@

Average 14.76 14.54 1.32

' @ Significant at 10 per cent level

10 per cent level of significant difference between

control and experimental group, is obsearsred in the case of

mean arm circumference status after six months feeding .

period.
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Average chest circumfereiice status of the experimental

group and control group is tested and presented in table 2»12«

Table 2»12», Average chest circtsmference status of the

preschool children*

Month
Experimental

, group
C M 5^

Control

group
t value

Initial 49.72 49.64 0,14

After first 50.16 49.76 0.73

After second 50.52 49.97 1.037

After third 50.58 50.17 0.77

After fourth 50.78 50.29 0.94

Mteir- fifth 50,92 50.55 . 0.74

After sixth 51.32 50.89 0.61

Average 50.57
•

50.18 1.51

Table 2.12 reveals that there is no si^ificant

difference between the control and experimental group as

far as chest cireumferenoe status is concerned ^

Table 2*15 represents the average head circumference

status of preschool children before and after feeding where

the control and experimental group \ifere compared.
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Table 2.13» Mean head eircrsmference status of presciiool

cMldren.

Month
SxiDerimental

group ("C"!
Control

group
t value

Initial 47.15 47.56 1.07

After first 47.27 47.64 0.97

After second 47.36 47.70 0.89

After third 47.44 47.81 0.81

After • f o-urth 47,55 47.91 0.94

After fifth 47.60 48.21 1.65

After sixth 47,70 48.31 1.65

Average 47.44 47.88 2.14

Table 2.15 reveals,, tliat as such in case of chest

circ-umferenee there is no significant difference in the

ease of head circ-umference between the tvjo gro-aps even after

the feeding trial.

Table 2.14 represents the vjei^t/height^ ratio
before ar^ after the esrperiiaent.
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Table 2.H. Wei^t/Height^ ratio before and after the experiment.

Before tiie experiment ' After the exijeyiment

2 Sxperimenta.! Control Experimental Control
, Height/Height ; group grotip group group

• Km Per Num , Per Num Per Num Per
ber cent ber cent ber cent ber cent

B^ow 0.0013 4 10.0 3 15 1 2,5 2 10

O 8 40 - - 10 25^0 8: 40

:above 0.0015 15 37.5 9 45 29 72.5 10! 50

40 100.0 20 100 40 100.0 20; 100

The table 2,14 reveals that there is a positive trend
I'

among the children. The health status of the cliildren has i

improved from undernourished to moderately malnourished and

moderately malnourished to normal children.

Table 2.15 presents the health status of the

children on the basis of clinical examiiiation concluded

. before and after the exijeriment.
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Table 2,15 . Prevelaace of clinieal signs of malnutrition

among preschool children before and after the

experiment.

Male (H=1T) Female., (H=23).

Glinical i'inal Initial Final

Hm Per
ber cent

Anaemia

1st degree
raalnoiirished

Dental caries

Mottled enamel .1 5,88

Discoloiar^ hair 4 23.53

Pigeon chest 1 5.88

Ntm •Per
ber cent

1- 5 .88

2 11,76

3 17.55

Hm Per
ber Gent

Nxim Per
ber cent

8.7

1 5,.88, -

' - 2

2 11.76 6

1 5.88 -

2 11.76 3

1 5.88 -

26,09 2 8,7

13.04 8.7

IT denotea sample size

Table 2.15 represents that there is no chj^^e in ease of

pigeon chest, anasiaia or mottled enanel after feeding but there

is a cliange in the malnourished children and discolo-uration of

hair is also reduced.

Table 2,16 represents the haemoglobin leTela of the

preschool children before and after the study*
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Table 2.16, Grouping of the children based on haemoglobin

content before and after the study*

Haemoglobin
levels
g/100 ml

Initial readings Final readings

Experimental control Experimental control

Ntm Per

ber cent

Uum Per

ber cent

Ntua Per
ber cent

Hum Per
ber cent

"rr-' 1

9.5 -10
...

• - • - , 1 5 , MM - -

10,,1.. - ^0^5 6 20 6 30 - , - , , -r . , 5 15

10.6 - 11 16 40 5 25 5 12.5 4 20

11.1 -.11,5 11 27,5 7 55 19 47.5 6 30

11,6 - 12 5 . 12.5 1 , . . 5 . ^ .12 50,0 6 3d

12,1 - 12,5 - -
— - 4 10,0 1 5

40 100 20 • 100 40 100 20 100

Table 2,16 reveals that after feeding there is an

increase in haemoglobin value of the children. Only 12.5

per cent of children had haemoglobin value between 10.6 to

11, 87,5 per cent of the children had haemoglobin value

above 11 after the experiment.
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BISCUSSIOH

The studly on the impact of ragi based food s-upplement

on the nutritional status of selected preschool children is

based on certain observations on dietary pattern with special

reference to the influence of supplementary feeding and

ecological and socio-economic back ground. For this purpose

a survey on the ecological and socio-economic characters and

dietary habits was conducted among the rural families of

preschool children.

Most of the families surveyed are either Hindus

(74»67 per cent) or Christians (25.55 per cent). Here

75.53 per cent belonged to backward caste and 24 per cent

belonged to scheduled caste^scheduled tribe. Earlier studies
have indicated that this section of population is generally

considered as an under priveleged one economically as well as

nutritionally. IJuclear type of families are found to be more

common (74 per cent) among the families surveyed. These

findings are in line with the cultural set up of rural areas

in the neighbourhood state like Tamil Nadu also» where more

than 80 per cent of the house hold are found to be of nuclear

type (Bevadas 1981). Compared to joint families, in

nuclear type of families, children was expected to get

better attention.
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The families surveyed are found to be either mediuia

sized with 5 to 6 members (47 per cent) or small sized with

2 to 4- members (37 per cent). Large size families are not

common in these areas and similar results are observed in

the survey conducted among rural household of Tamil Kadu

by Devadas £t (1975). The average family size observed

from the survey is 5.15 and according to the 1981 census of

India, in rural, Trivandrum the average size of household is

5.23 (Vioayanurmi^ 1982), As indicated by earlier studies,
family size is a major factor influencing the nutritional

status of the family members. In the present study this

factor plays a positive, role in determining nutritional

status.

The living condition of the family reflects the

economic and health condition of the family members. Thatch^

houses with clean surroundings and facilities for disposal

of waste away from the houses are common * For 34 per cent

of the families, drinking water facilities are available in

the premisis itself and only 16 per cent of the families have

to travel more than -h km to get potable water. In all the

families mother is responsible for providing drinking water

and average time spent by women for this p-urpose in a day is

two hours. Similar results are observed in the survey

conducted by George (1987).
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Facilities for the disposal of h-uman excreta seems to

be another major problem faced by these rural families. Many

of the houses do not have latrines (68,67 per cent) and

'open place' is used for this purpose. Even in families

where such facilities are available many of the family

members (57.45 per cent) are not in the liabit of using this

probably because of difficulties in collecting water. However

tiiis unhygienic habit is inculcated in children. Added to this

is the congested living conditions which are mainly responsible

for the prevelance of infectious diseases.

An analysis of the family population surveyed indicates

that more than 50 per cent are adults. These findings match

with the observations of Sadasivam et sX, (1980), who found

that adult and adolescent age group is more in number than,

other groups in rural population in Tamil Hadu. The vulnerable

section of the population in the fj^milies surveyed is composed

of 26 per cent with preschool children (22,28 per cent),

pregnant mothers (1.68 per cent) and nursing mothers

(5.37 per cent). The declined number of pregnant and nursing

mothers among the surveyed population may be mainly due to

the popularity of family planning operation after the second

child. However the higher per cent of vulnerable section

(27.55 per cent) indicates the need for special attention

for their welfare in all respects,
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The literacy level of male and female in all the age

groups indicate that literacy level of male (71.54 per cent)

as well as female (72.94 per cent) is more or less the same

v/hereas the findings of 1981 censtis reveals that male

literacy (74«13 per cent) is higher than the female literacy

(64*25 per cent) in this state (Tijayanimai, 1982.; ♦ About

14*17 per cent of males and 15.58 per cent of females are

fotind to be illeterate when the population of 508 as a whole

excluding small children not attending school* Only 0.39 per cent

of male and 1,58 per cent of female are educated, upto college

level and this observation agrees with the findings of

Sadasivam et a^. (1960)# who indicates that only a negligible

percentage of rural population heid came upto the College level

in a survey conducted in Tamil Nadu. It can be assumed that

majority of the adult members in the families surveyed have

moderate education to realise the significance of various

factors which is needed to improve the quality of life,

48 per cent of the families su27veyed have their incoiae

below Hs.400/- and they are to be categorised under poverty

line as per the norms suggested by Adiskshiah (1987).

Major characteristics of this type of families viz. memployment

and underemplo^Tnent are also prevelant among these families.
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Analysis of the ocoupational status of the families surveyed

indicates that majority of the adult members of the families

are mainly agricultural labourers or coolies.

Media plays a very important role in improving the

quality of life of individual especially if he is moderately

or well educated. Ho^^7ever in the present study different

media such as newspaper, magazinesj T.V etc. are found to be

not very popular among the families surveyed probably because

they have not realised the practical significance of such

media in improving quality of life. Data related to the

frequency of exposure to different media indicate that radio

is found as the most popular media probably because of its

entertainment value. However in earlier studies conducted ;

in similar areas in Trivandrm district have indicated that

printed media and radio are found to be used frequently by

the nxral families (Prema and Menon, 1978).

A glimpse on home production of food ma,y indirectly

enlighten the food consumption pattern. Among the families

surveyed home production is popular among 44- per cent of

families. Of these families, 28 families are interested in

producing vegetable foods, 19 families animal foods and

another 19 families both animal and plant foods.
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34 families are in the habit of using the home prodticed foods

by themselves whereas 57 faiailies -use or sell the products.

Among the various types of food products sold, milk ranks first

and average income obtained for 10 families from this aale is

nearly Es,548/- per month, Fejct to milk, poultry keeping is

found to be popular among these families* This is probably

"because of lack of space available around the houses ♦ Further

observation indicates that costly foods like milk and egg are

sold to purchase cheaper foods like tapioca.

An analysis of the expenditure pattern indicates that

all the families spend more than 100 rupees per month for food.

Ihe expenditure incurred for various other items as well as

savings are comparatively little. Average food expenditure

of families surveyed is Rs.lOO to R3.4OO/- per month. 2his

expenditure is found to be influenced by family size and

occupational status of the families .

The economic status of the families as well as the

knowledge and attitude of family members towards foods may

influence the food consumption pattern of the families.

Among the families surveyed rice is the only cereal which is

consumed daily by all. Next to rice, tapioca is popular as a

staple food (57 per cent) of the families and is used more

than three days per week by 62 per cent of the families.
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Lina and Reddy (1984) stated tliat among cereals rice, among

roots ^d tubers tapioca and among flesh foods fish forms

the staple food for the poor riiral keralites. Expensive

food items such as muttons chicken, pork, egg etc» are

rare items consumed by these families. Most of the food

preparations are made once in a day eyenthough three meal

pattern is the most accepted form among these families.

, Further obsearvations indicates that this system is adopted

mainly to save fuel aad the women are generally unaware of;,

the disadvantage of storing cooked food for a long time.

Food consumption pattern . is found to be not affected by variation

in season

Among the family members, special attention is given

mainly for school going children because these children are

considered by the mothers as less fortunate when compared to

preschool children who are getting two meals daily from

anganwadi. 46.51 per c^t of the mothers surveyed opiviioned

that the preschool children after returning from the anganwadi

are not in the habit of eating any food and will go to sleep

very early at six or seven, A probably reason for this

negligence m^ be mainly the unnecessary importance given

to the supplementary diets in the anganwadi.
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Culinary practices is aii important factor which may

infl-uenee the availability of nutrients from the foods

prepared , As per the conventional practises dry food articles

such as cereals, pulses etc. are washed prior to cooking by

50 per cent of the families while in 56.67 per cent of families

cleaning, followed by washing is practised. V/ashing several

times may affect water soluble nutrients present in these food

articles* Seasons suggested for not washing food articles by

a few families is the scarcity of water. In case of fresh food

articles like fruits, vegetables etc. washing is generally done

before use. However few families ( 3 per cent) are not in this

liabit. This indicates the lack of awamess about the significance

of hygenie handling of food before and during cooking.

Different cooking methods adopted during food

preparations are a major factor which may influence the

nutrient availability. Among various methods, common method

followed by these families are steaming and frying. Earlier

studies had indicated that constant use of boiling method for

preparation of food may result in loss of water soluble vitamins

and may lead to nutrient deficiency symptoms (Devadas et al.1975).

Constant use of one method of cooking will result in lack of

variety, in the daily diet. This is also a common defect in the

dietary pattern of the families.
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Earlier studies have shown that conventional ^method of

storage popular in rural cireas can cause nutritional leaching.

An asseesm^t on these llTties have indicated -that different

methods are,adopted for storing different tjpes of foods.

Dry foods such as cereals and pulses are stored as such or

as flour or after roasting the flour for one month. Sun

drying is practiced hy a- small number of families to prevent

insect attack. In 14.6? per cent of families roots and tubers

are also stored after sundrying. However many of the faniilies

are not aware of the significance of x->^oper storage of food

articles. , Among perishable food articles green leafy vegetables

and other, vegetables especially banana are immersed in water

and stored upto one week. 43•53,per cent of the famili e s,are

aware of processing banana into powder form and using it for

infant mixes. Ill Ik is stored only for few hours (as such or

after boiling) or converted into curd or butter milk. Flesh

foods especially fish is stored and used in the following day

by 12 per cent of the families. Containers made of aluminium,

mu.d, glass, tin and steel sre found to be commonly used. This

containers are kept in open place by majority of the families

(70.67 per cent) while, only very, few families have safe

cupioard for this purpose, The rural families are unaware of

the advantages of proper storage method.
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A major post harvest problem faced by the rural

families are surplus production or availability of perishable :

foods at lovjer costs during seasons. In the present study

mango and lime are the only two fruits most commonly used and

preserved upto one month,, Reasons suggested for using these

two fruits is that they have better shelf life, availability,

lovj cost end quality at seasons. Other fruits such as jack

are not commonly preserved and kept probably because they are

unaware of cheap processing method for.these fruits. Glass

container is commonly used for preserving pickles by 65 per cent

of the families followed by mud pot (57 per cent)and steel

(54 per cent).

An assessment of the health condition of the family-

members indicate that nearly three fourth of the adults had

no ailments and health problems. Among the various treatments,

allopathy is found to be the popular treatment followed by

ajrurvedic treatment. Very few families are found to neglect

such ailments for old persons due to economic reasons. Common
I

reason felt by these families for the occurrence of such

ailments are genetic, digestive disturbance, climate, faulty

food habits and small vices like drinking or smoking.
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Very few children are foiand to he normal and healtliy one.

Others are found to be affected by fever (21#41 per cent), res

piratory diseases (15^14 per cent), diarrhoea and dysenWy

(13.05 per cent) and scabies (3.66 per cent) etc. Skin infections,

respiratory diseases, idJarrhoeal diseases, fever, eye infection

and ear discharge are generally reported as ailments among,

infants and preschool children (Gupta and Vlalia, 1980). I'or
/

children first allopathy and next homoeopathy treatments are

preferred. Mothers are generally unaware of the reason for the

occurrence of illness among children (29.5 per cent). Unhealtliy >

surroundings and ch^ge in climate are generally suggested as

reasons for illness*

Nearly 75 per cent of the families are in the habits

of attending priiaary health care facilities. 19.33 per cent

of the families are utilising the primary health care facilities

along with other local facilities also. Transport problem,, lack

of seiTvice facilities in primary health care centre, prefei;^nce

for private doctors and allergic to injection are the common

reasons suggested for not preferring the primary health care

facilities. Observations on health condition of preschool

children as assumed by mothers indicate that 62 per cent of

children are having satisfactory groxrth and development while

21.33 per cent of children are not having satisfactory growth

and the rest of the children a good growth. The immunisation
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status of 86 per cent of children are foimd to be satisfactory

whereas 14 per cent are not imm-unised. The reasons siaggested

are attack of fever and other allergic reactions if imnrunized.

The situation of child health care practises in.Kerala is

entirely different from other parts of the country where only

59 per cent of children below five years were vaccinated (Sahu

^ 1985). The reasons generally attributed to such

situations are ignorance and indifference of parents, nonavailability

of facilities, fear of complications and ill-health of the child.

Mothers are found to be well conscious about the need

for supplementary feeding, Snoods like cow*s/goat*s milk, ragi

or rice porridge, fruits, tea, bun, vegetables «md fish are

found to be included during infancy. Similarly spic^ foods,

hot foods and flesh foods are avoided. Even thou^ food taboos

are not present in infant feeding practises it is prevelant

during pregnancy and lactation. As in other parts of the country

papaya is avoided during pregnancy. Similarly certain types of

fish and gas producing foods are avoided for 41 days after

delivery.

Only 53.33 per cent of the mothers are reported to give

special foods. Porridge made of ragi and banana with or without

milk, boiled banana, avaloose podi (mixture of rice and coconut

with sugar), rice and wheat balls, uppuma, rava kanji, smashed dhal
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and vegetable, green soup and boiled egg are included as

special foods by these mothers. Coconut, jaggery or sugar

are included in the preparations. Among the various foods,

banana is fotind to be the most popular supplementary food.

Pood habits of children are generally influenced by

parents and elder members at the household level and by

doctor or nurse outside the house. At home mother is

responsible for feeding the preschool children (4.4.67 per cent).

In certain cases children manage by themselves (28 per cent)

and instead of mothers they are helped by elder members (18

per cent)^ .

Hice based preparations are mostly preferred by the

preschool children followed by confectionaries, tapioca with

fish, groundnut and milk and curd. Even though the children

iiave preference for these foods it was explained that they

cannot offer these foods because of economic problem. An.

observation on three days meal pattern indicates that

cereals form the staple food for breakfast, lunch, tea, and

dinner by most of the families. During breakfast tea, rice

with sugar or jaggery is preferred and fish is preferred

with cereal during breakfast, lunch and dinner.
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Mother is responsible for cMlci care activities

(32,67 per cent) and assisted by father (15•33 per cent) or

by any other member of the family (12.67 per cent) in certain

cases, or by grand parents (12 per cent) etc. Child care is

considered as supreme responsibility of mothers by these

families. However absence of women for a long time from

houses and poor health condition are responsible for entrusting

this work with others.

lighting with others, nail biting, ied weiting etc,^ are
i

the common behavioural problems found among the preschool children

and correction for the same ^e oral advice and punishment of

the teacher/parent., Mothers are reported to take adequate care

to correct bed wetting habits. In ceirtain cases children
I

prevented to drink water in the evening. Application of paste

made of bitter leaves on hands to prevent nail biting is

practised, Treatments are given in some families for eating

cla5'-, chalk etc. According to Singhal ^ (1988) thumb

succking may be associated with hunger and teething.

One day food weighment survey is carried out in ten

families selected from five each from experimental and control

groups reveals that the home diets of the children are quanti

tatively inadequate in all the food groups for control group.
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The percentage of recommended daily allo;^ances (IOMR, 198Z) of

cereals met by the control groups is nearly 80 per cent partly

because rice is the staple item in the daily meal. Pulses,

milk and milk products are the major sources of protein and

are fcir below the recommended allowances* Inadequate intake

of pulses j.s observed in both the groups where 39 A per cent

and 2 per cent of the allowances are m.et by the experimental

and control group respectively. Fruits are not at all consumed

by the experimental group whereas 54 per cent of allowances

for fruits is met by the control group. Devadas et al,, 19^0)

reported that the consumption of fruits is low even among the

preschool children of higjily educated mothers. Only 10.88 per cent

and 7 per cent of recommended daily allov<?anGes for milk

milk products is met in the case of experimental and control

group respectively. The findings are in agreement v;ith earlier

st^ldies conducted in different states. Sadasivam et al. (1980)

stated that the average quantity of milk consumption is not

even half of the recommended allowances where milk is taken

only in the form of tea or coffee. Hiimmayamma et (1982)

conducted a survey in Hyderabad and concluded that the preschool

children could get only one fifth of the recommended quantity

of milk.
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No consuiaption of green leafy Yegetatoles is noted in

the control and experimental groups* Lina and Eeddy (1984)
• r

in rural people of Trichtir foxind that greens are foimd to be

a rare item and similar results are shown by Puri ^ (1983),

38.38 per cent and 15.5 per cent of recommended allowances; are

met for sugar and jaggery by the experimental and control group

respectiTely. These findings are in agreement v;ith the findings

of Devadas ^ al, and Puri et al. (1983) v/ho had stated that

the consumption of green leafy vegetables, fats and oils and

sugar and jaggery is less than half the requirements. Ihe

food consuaption pattern of experimental group is comparatively

better in many respects*

An assessment of average nutrient consumption of the

children indicate, that nearly 50 and 75 per cent of the

recommended allowances for calories and 75 and 121 per cent

of recommended allowance for proteins are met by both control

and experimental group respectively* With regards to nutrients

like calcium, iron, thiamine, riboflavin niacin and ascorbic acid,

the position of children belonging to experimental group is

better than childroi of control group* The better intake of

children may be mainly due to the food supplements included

in their diets. Puri ^ al, (1984) has reported that the

diets of preschool children are generally found to be highly
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deficient in all the nutrients especially calories.

Thimmayamma ^ al. (1982) stated that in a siarvey in Hyderabad

all the members of all the age gropps are grossly deficient in

the intalce of iron.

Acceptability of a food supplement prepared with ragi as a;bases

Eagi biscm"bs selected as a supplementary food is a,

mixture of ragi, green gram and/or sesame and/or, ground nut,

skim milk powder, butter and sugar. Sis types of ragi biscuits

with different combinations of these ingredients are foraiulated

and staodardised.

The percentage preparation loss is hi^est for type '

6 followed by type type 2 and type 5* lype 1 K^d the least

percentage preparation loss Eiay be due to the germination of

greengram where the loss due to skini reffwOiral is reduced.

l'

The cost per seinring are worked out and it is highest

for type 2 and type 3 biscuits followed by tyiDe 1 biscuits,'

The higher cost may be due to skim milk powder whereas in

the other three types, 10 per cent of skim milk powder is •

replaced by other cheaper ingredients^
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The percentage yield is calculated for all the six

types and it is foiind that there is no significant variation

in the percentage yield, Eventhen the hi^est percentage

preparation yield is observed in type 1 hiscuits.

The first three types of ragi biscuits where skim milk

powder occupies 25 per cent of the raix is preferred mostly,; by

the panel members* The type of biscuit where sesame and

groundnut are added together is preferred least.

I

Bventhough noagpificant difference is obtained among

the. six types j according to ranking type 1 ragi •biscuits

occupies the first place of preference for the overall

acceptability.

When the average scores obtained for the acceptability
. . " ' I

on a five point hedonic scale, hi^est marks are scored by

type 1 eventhou^ there is no significant difference among

the six type of ragi biscuits,

I

Assessing from all the above characters type 1 biscuits

having ragi, green @?am, skim milk powder, butter and sugar

in the proportion of 3s1:2,5s1j2,5 is selected for the supple

mentary feeding for preschool children.
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The protein content of 100 g of biscxiits is foiand to

be 14.1 g and 11 biscuits can be made from, 100 g of mix. Hence

it is decided to supply three biscuits daily* ^he protein
1

content of the three biscuits are 3.8 and it supplies 106 K.cals

of calories.

Effect of ra§i based food supplem.ent on the nutritional status

of selected preschool cliildrent

Under IOBSV there are tv/o types of feeding at the ^

anganwadi level. Rice (50 g)'and greengram (15 g) cire given

as a noon feeding while a preparation with bulgar wheat

(65 g) and pil (8 g) are given as a snack. Food articles like

green leafy vegetables, other vegetables and roots and tubers,

milk and milk jjroducts, fruits, meat fish and egg, sugar and

jaggery are not included in the anganwadi diet.

An attempt was made to replenish the deficiency of „

anganwadi diet by including ragi biscuits which is made from

a mixture of ragi, greengram, skim milk powder, butter and sugar,

Porty preschool children selected as experimental group

were regular beneficiaries of IGBS Programme and they were given

three ragi biscuits along with their regular anganwadi feeds

These biscuits "are prepared on alternative days where 120

biscuits are needed daily.
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During the first two months of study the percentage

of attendance was 90.8 and 92.5 respectively. This is

decreased to about 84.5 per cent during the third month of

study may be due to the prevelence of diarrhoea, mumps and

fever in the village during this month. The percentage of

attendance improve to about 88.7 per cent during the fourth

month, 95*2 per cent in the fifth month and about 98,6 per cent

during the last month of study. Hagi biscuits are popular

among children during the six months feeding trial.

Anthropometric measurements are taken before and after

feeding both for the experimental and control groups. Weight

for age profile of the experimental group before and after

the experiment reveals that even after the experiment the

weight of preschool children is not significantly comparable

with the standard values. However there is an increase in the

weight status as the level of significance decrease from one

per cent level to five per cent level except in the case of

male children of 43 to 48 months of age. This cMldren are

classified on the basis of G-omez system of classification.

A notable context is that on completion of the experiment

children v;ho were in the first degree of malnutrition became

normal. In earlier studies a decreasing trend in the third

degree malnutrition is reported in similar supplementary

studies (Ghandhaj 1960).
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Height for age profile before and after the experiment

reveals that there is no significant difference between the

experimental gronp and standard except one group of children

in both cases.

Profile of arm circumference for preschool children

before and after the experiment, reveals that there is a

positive trend tov;ards the standard value after the experiment.

Chest/head ratio of the preschool children before and after

the experiment was analysed and it was foimd that all the

children became nonaal after the experiment whereas 12 per cent

of preschool children iias reported to have chest/head ratio

less than one before the experiment. Similar results are

reported by Devadas et al^ (1983).

The mean anthropometric measurements of both the

experimental and control group is assessed and the level of

significance between the two groups are calculated. The mean

weight of the experimental group is significantly better than

the control group after six months feeding at five per cent

level. The mean hei^t status of the experiment preschool

cMldren after six months feeding is significantly differmt

at 10 per cent level when compared with the control.
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Similar results are foimd in the case of mean arm cireiamferenee
•i

stattis* However there is no sigaifioant difference between the

control and experimental group before and after the experiment

as far as the chest and head eircumferenee status are concerned,
I

- ' • • • 'a

2 '
When the wei^t/Height ratio before and after the !

j ,1

experiment is found out, there is a positive trend among i

the children of both the group * The improveiaent is more ia
ii

the case of experimental ^oup, when the level of normal

children increase from 45 per cent to 50 per cent. |

Glinical examination conducted before and after the
I

experiment Reveals that anemia, first degree malnutrition, i;

dental caries, mottled enamel, discoloured hair are the common

deficiency symptoms prevelaat ajaong these preschool, children,
\\

ii
i'

Haemoglobin level of the children showed that before
I

the study 20 per cent of children in the experimental grou^
r ' • 'i

are below 10.5 and 50 per cent in the case of control grou:^»

After the experiment all the children in the experimental |:

©pdup have haemoglobin value above 10 ^5 • i'
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A study on the impact of ragi based food supplement

on the nutritional status of selected preschool children is

on assessment of their dietary habits and acceptability of

an. in-familiey food. Most of the families surveyed are hindu

backward, nuclear type and of small size. Bventhough majority

of the families are below poverty line housing, potable v/ater

and latrine facilities are available in these areas. However

congested living conditions are found in general creating: a

number of health problems.

Nearly 70 per cent of population surveyed are literates

and they realise the significance of various factors respon-^

sible for improving the quality of life eventhough they are

not in the habit of fully exploiting available facilities.

Majority of the adult family members are agricultural

labourers or coolies. However unemployment and underemployment

are major social problems prevalent among these families.

Food articles like coconut, tapioca, milk egg are food

products produced at the household level by 50 per cent of the

families and more than 58 per cent of the families are selling

the food articles thus produced to purchase less costly staple

food items.
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Nearly 50 per cent of tJie families are located -under

poverty line. Eice and fisli are the coramon food eonsiamed by

all the families and tapioca is nsed to supplement rice by

37 per cent of the families. One time preparation in a day

is a common practice eventhough three meal a day is the pattern

observed.

Among the family members of different age gro-ups special

attention is foimd to be given to school going children over

preschool children who are getting supplementary foods from the

asigsjiwadi. Culinery practises observed by these families are

not satisfactory due to scarcity of water. No variety in

cooking is found, since only steaming and frying are commonly

applied. Post harvest storage and preservation practises

observed for various food articles are only conventional methods

and modern scientific practises are unknown to these families..

Health condition of the family members in general are

satisfactory and medical facilities avilable locally are well

utilised by these families.

Fifty per cent of the mothers are conscious about the

need for supplementary feeding. Food habits of children are

influenced by parents, elder iaembers, doctors and nurses.
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However mother is respoaaible for feeding and otiier child

care activities. Economic constraints prevent the introduction

of foods according to the preference of children.

One day weighment siarvey data reveals that the home

diets of control children are q.-uantitatively inadequate in

all the foods, li'ood articles such as pulses, green leafy

vegetables, fruits and milk and milk products are found to

be rare items in their daily diet. Analysis of average

nutrient consumption of the children reveals that nearly

75 and 50 per ceiit of the recommended daily allowances are

met for calories by the experimental group and control

group respectively. 3?urther analysis of the anganwadi diet

indicated that nutrients such as calories (35.07 per cent),

proteins (55 per cent) iron (42 per cent), thiamine

(87.5 per cent) and Hiacin (53 per cent) are supplied.

Since ragi is found to be a well accepted cereal

for a toddlers diet, an attempt was made to prepare ragi

biscuits of six combinations v/ith a mijrtiare of ragi, greengram

or sesame or groundnut, skim milk powder, butter and sugar.
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The amino acid composition of the different combinations

are vjorked out and comparisons vjere made among these combi

nations, Type 1 ragi biscuits are found to be richer in

Lysine, Tryptopiian, Tyi-osine, Le-acine, Isole-ucine and valine.

The percentage preparation loss, cost per serving,

percentage yield and overall amino acid composition and over

all acceptability are assessed and type 1 ragi biscuits having

ragi (30 g) greengram (10 g) ekim milk powder (25 g) butter (10 g)

and sugar(25 g) is selected for the supplementary feeding. The

protein content of the 100 g of type 1 ragi biscuit is 14.1 g

and three biscuits supplied daily to a child is found to supply

3,8 g of protein.

The experiment is conducted for six months among

forty preschool children who are regular beneficiaries

of I CDS. I«Iajor nutrients supplied by the ragi biscuits are

fats and oils (10.8 per cent) and sugar and jaggery (16,7 per cent)

35 per cent of calories and 55 per cent of protein are met by

the anganT5?adi feed and 7 per cent and 17*21 per cent of calories

and proteins are met ragi biscuits, Hagi biscuits are well

accepted by all the preschool children.
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The infl-aenee of ragi bisctiits are evaluated on the

basis of changes in anthropometric measurements, clinical

exsBiination and biochemical investigations. Weight for age

profile reveals that there is an increase in the weight status

except children of a partic-ulsar age group* According to Gomez

classification all the children became nd2?mal after six months

of supplementary feeding. Profile of arm circumference reveals

a positive trend# S'rom the chest/head ratio it is found that

all the children became no3?mal after the experiment,

The test of significance of the mean weight of both

experimental and control is conducted and the mean wei^t was

significantly higher for the experimental group. The mean

hei^t status of the experimental group after the feeding is

significantly different at,10 per cent level and similar

results are found in the case of mean arm circumference,

2
The weight/Height ratio before and after the experiment

shows that there is a positive trend among the children of both

the groups. Hovjever the improvement is more in the case of

experimental group*
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Clinical examination eond-ucted l)efore and after

the st-udy reveals that in male and female children all

the 4 children who were graded as first degree malnourished

recovered completely and become normal. One male and 4

female children recovered from dental caries and 2 male and

1 female children recovered from diocolo-ured hair.

Haemog'lobin level is belov/ 10.5 for 20 per cent of

children prior to the experiment and it increased from

this valT2e for all the children after the experiment.
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APPEWDIX I

Initial determination related to the anthropometrie meas-uremeiit

of preschool children

S .No, Height in cm VJeight in kg

1 2 •

1

1

1

1

!

1

1

1

1tA1
1

1

1

i

Ex-perimental sroup

1 . 96.6 14.6

2. 104.7 16.7

3. 94.0 12.0

4. 95 .0 11.3

5. 95.0 13.5

6. 90.0 12.5

7. 99*8 13.7

8. 86.6 11.0

9. 96.3 11.8

10. 90.4 12.8

11. 93*0 13.1

12i 94.2 12.8

13* 94.0 14.3

U. 94.5 13.3

15. 94.2 13.4

16. 92.7 11,4

17. 97.6 13.7

18o 90.9 12.2

19. 90.0 13.7

20. 96.1 13.5

21 . 94.4 13.3

22. 87.6 11.4

23. 88.6 12.0

24. 87.3 12,0

25. 98.9 15.0



1

26.

27»

28.

29.

50.

31.

52.

33.

34.

35.

56.

37.

38.

39.

' 40.

Control gronT)

1.

2.

3.

4.

5.

6.

7.

8.

• 9.

- 10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.

APPENDIX I (Contd.)

104.5

90,0

93.5

86.8

88.0

92 .4

96.4

89,0

97.0

88.2

.100.6

89.5

94.0

85 .0

90.9

84.4

102.4

101 .0

97.9

97.4

106.0

91.2

95.7

98.0

98.8

80.0

85.0

84.9
83.3
93.0
98.2
88.3
96.0
87.5
93.2

16,8

11,3

10.9

11,2

12,0

11,8

13.5

10.5

13^6

12,5

12.5

11.2

12.0

10,9

11.3

10*4

13.0

13.6

12.5

13.5

13.7

11.3

13.0

14.8

12.7

11.8

11.0

11.6
10.2
14.3
15.0
13.0
11.4
12.0
12.5
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APPENDIX II

Amino acid composition of the different combinations ( in mg )

No > Ingredients Moun^Nitrogen /irg Hist I»ys Try Phe Tyr Met Cis Thr Leu I .Leia Tal

1,, Hagi 30
Green gram 10
Skim milk powder 25
Butter . 1G
Sugar : 25

2, Hagi . 50
Sesame 10
Skim mi 11c powder 25
Butter 10
Sugar 25

3, Hagi 30
Ground nut 10
Skim milk powder 25
Butter 10
Sugar 25

4. Eagi 30
Green gram 10
Sesame 16

15Skim milk powder
Butter 10
Sugar 25

5. Ragi 30
Green gram 10
Ground nut 10
Skim milk powdsr 15
Butter 10
Sugar 25

6, Ragi 30
Ground nut 10
Seaame 10 -
Skim milk powder 15
Butter 10:
Sugar 25

1i.76 524 296 759 150 562 524 279 124 441 1187 645 724

1.^67 550 280 63I 150 555 459 501 13 451 1036 584 685

1«78 6O8 267 674 141 552 482 273 133 432 1051 581 713

t»64 651 272 607 137 542 368 260 138 402 974 570 635

1^75 709 279 650 138 55,9 393 232 I35 443 989 593 663

1.66 735. 263 522 138 532 426 254 147 353 940 532 624



7» Hagi 30
Bengal gram TO
Skim milk powder 25
Butter 10
Sugar • 25

8 * Ria^i 30
Bengal gram ,10.
G-rcmd mit . 10
Skim milk power 15
Butter 10
Sugar 25

9. Hagi 30
Bengal gram 10
Green gram 10
Skim •milk powder 15
Butter 10
Sugar 25

10. Eagi .30
Bengal gram ' 10
Sesame 10
Skim milk powder 15
Butter 10
Sugar 25

11, Hagi 30
Bengal gram . 10
Green gram 10
Ground nut 10
Skim milk powder 5

. Butter 10
Sugar 25

12, Ragi 30
Eed gram dlial 10
Skim milk powder 25
Butter 10
Sugar 25

appendix II (Gontd.)

1.65 -488 275 703 141 527 435 271 123 424 1050 599 786

1.64 673 .258 594 129 524 408 224 134 386 952 547 625

1.62 589 267 679 128 534 350 230 125 395 988 585' 636

1.63 837 254 498 124 539 341 175 150 355 875 519 576

U61. 775 249 570 115 531 323 186 137 348 889 534 577

1.74 462 321 755 141 594 433 271 564 436 1053 60I 695



APPENDIX III

Different types of ragi "bisciiits forBmlated

Diet

1

Ingredients

Ragi
Green gram
Skim milk powder
Butter
Sugar

Eagi
Sesame
Skim milk powder
Butter
Sugar

Ragi
Ground nut
Skim milk powder
Butter
Sugar

Ragi
Green gram
Sesame
Skim milk powder
Butter
Sugar

Ragi
Green gram
Ground nut
Skim milk powder
Butter
Sugar

Ragi
Ground nut
Sesame
Skim milk powder
Butter
Sugar

$ of the Yaxdous
ingredients

50
10
25
10
25

30
10
25
10
25

30
10
25
10
25

30
10
10
15
10

25

30
10
10
15
10
25

30
10
10
15
10
25



APiPMDIX lY

Brocedxire for standardisation of ragi biscmts

Butter and sugar were creamed. To that tlie

sieved powder of ragi, skim milk and baking powder

with green gram/groiind nut/sesame were added

according to the combination and these were kneaded

thoroughly and a dou^ was prepared. It was made

into rotmds of desired wei^t. These were kept in

greased alimLnitiifl trays and baked in the preheated

oiren at 50*0 for two hours. Two batches of biscuits

of each combination iirere baked, cooled and stored in

tin containers. The biscuits v/ere subjected to

sensory evaluatidn within four days of preparation.



APPENDIX Y

Procedure for tlie triangle test

In the triangle test three sets of sugar solutions of

different concentrations were used, Of the three sets

two solutions were of identical concentrations and the

women were aaked to identify the third sample which is

of different concentration*

S^valuation card for the triangle test

Name of the product 5 Sugar solution

Note s Two of the three samples
are identical

Identify the odd sample

S.Wo,
Code No'. Code No. of Code No. of

of samples the identical the odd sample
samples

X. T, Z

A, B, C



APPENDIX YL

Score Card

A B 0 3) B P

1, Appearance
Very good (5)
&ood (4)
Pair (5)
Poor (2)
Yery poor (1)

2. PlavoTjr
Very pleasant (5)

. Pleasant (4)
neither pleasant
nor tttipleasant (3)

Un pleasant (2)
Not at all pleasant ,(1)

3 ♦ Texture
Very crisp (5)
Crisp (4)
Slightly soggy (3)
Soggy (2)
Very soggy CD

4-. • Taste
Very tasty (5)
Moderately tasty (4)
Slightly tasty (3)
Not taste (2)
Not at all taste (1)

5. Overall GQceptance
Higiily m-

acceptable (7)
Unacceptable (6)
Slightly na-

acceptable (5)
Neither acceptable

noyr im-

acceptable (4)
Sli^tly acce

ptable (3)
Acceptable (2)
Highly acceptable (1)
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APPENDIX VII

Schedule to collect Soci-economic and food consumption survey

Impact of Hagi "baaed food supplement on the nutritional
status of selected pre-school children

An ecological and Socie-economic data of the families

selected for the study

1, Name of the head of the family:

2. Address:

. 5, Religion and Castes

4^ Type of family:

(a) Ifuclear/Joint
Reaiaon

(h) Small/medium/laiflge

5. Details of house:

(a) Rented/Own:

(h) Pukka/Kucha/tiled/thatched/terrace/others

6 i, Water availability. for use at home;

(a) Source of v/ater
Private well/Public well/Private tap/Public tap
Public tank/river/canal/ponds/others:

(b) Distance from the house:

(c) Person responsible for collecting water:
(d) Time spent for this work/day:

7. (a) latrine facility at home Open place/
Flush latrine:

(b) Localities of the latrine if available;
i ^ in the premises:

ii. distance of the latrine from the house:
iii. Did the facilities used by all the

family members? Yes/No



APPENDIX VII (Conta.)

1 ♦ If no, details of members who are
not nsing the facilities:

2. Reasons for not -using the facility:

8> Details of the premises of the house:

i, Well kept and clean ;

ii, 7erj dirty:

9. Disposal of gabage from house:

Adequate facilities available:

Adeq-uate facilities are not available:

10. Pamily income (in Ife,)

soS?SL''Sch. as Weekly Monthly Annually Total

Land

Animals

Farm

Trade

Others

Total



11. Faiaily pattern

SL.

No..

Relation-
sMp witli
head

Age Sex Occupa
tional
status

APPENDIX TEX (Contd.)

Pby- Teg. Educational status

aition V3S. SI! Cfl
yalam yalam

•.V

Middle High Coil-
school school ege



APPENDIX TLI (Contd.)

12 Cx-pendrtLcVe. pa.tte.YTi .

Item Expenditiare (^L-n 'Ra.")

Food

Clotliir!^

Shelter

iRent

ii , MaintenoxLoe

iii, Repaying loan.

Health

Bd-acation

Travel

Recreation

G-ifts

Ceremonies

Others

13., Home prod-uction;

Qtiar>" Quan- Preser- Income by sellingsource S?y Sty llTon these pro.ducte
lable sold method Daily weekly Monthly

Coconut

Vegetables

Tapioca

Pepper

Cattle

Poultry



APPSKDIX VII (Gontd,:)

14*A» Morbidity data of tlie family

Members
Type of Treatments Reasons for
disease taken. getting the disease

B, rloYjjfditj dLcdLcL ti-f -the cK»loL
Age at which Symptoms Treat-^ Reasons for

. .. — — of the mekts getting the
Disease the dise- the child disease taken disease

, ase oceured recovered

15» Do yon go to the adjacent PHG for treatment? s
• if not, why?'

V

16. Has the child been imnnmed? If yes, give details:

i7. 5'reqiiency of exposiare to different media

Media Daily ®Weekly a^mtnth ^if"

Newspaper

Magazines

Cinema

T.T« .

TraiEdng programme

Radio



APPENDIX ?II (Contd,)

18. Distance between Anganwadi and home:

hoSe^Sm^cLol Time taken

Morning Vlitiiin i Ian Less than 15 mts

Afternoon Within 1 Inn Less tlian i ho-ar
Witliin 2 km Less than 1 hour

;

Ii?yening More than 2 km More than 1 hoiir

19. Frequency of use of different food materials by the family

, Q• Frequency of use of different food stuffs
commonly tity Less than More than. Once 'Once Occa-

used used Daily 3 days a 3 days a in a in a ssion-
v/eek week week month ally

a) Cereals

fo) Pulses

c) Oil seeds & Imts

d) Roots and tubers

e) Other veg.

f) G-reen leafy veg,

g) Fruits

h) Millc & niilk products

i) Meat & Fish

j) Egg

k) Fats <& Oils

1) Sugar/Jaggery



APPSKDIX 711 (Contd.)
r

20 i Food consumption according to season

Season • FoodS'taken Foods avoided' Reasons:'

S-ummer

Winter

Spring

Auttunn

21. Meal pattern of the family

Membe-ns meal Tv^o meals. Tliree meals Fo^ meals Five or more
. a day . .a day a day a dsiy meals ^ day

22i. My special foods cooked for tlie cMld:
If yes* details;

(b.c Once less Once Ocea-
Onc©/T\«.ce/ in than in a i-rsion-rrepara-Dion thrree week ally

days per !
week

23* Wiio influences the food habits of yoiir
child, yoiarself/your husband/older
members/neighbotirB/friendls/relatives/
his friends/doctor/nurse.
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24 .(a) Meal pattern of the preschool children: I day

Feeding Time Preparations Ingredients

Early morning

Breakfast

Midmoming

Limch

Tea

Dinner

Bed time

24(h) . Meal pattern of the presohool children; II day

Feeding Time Preparations In^edients

Early morning

Breakfast

Midmorning ,

Limch

Tea

Dinner

Bed time :

24(c). Meal pattern of the preschool childr^ s III day

Feeding Time Preparations Ingredients

Early morning

Breakfast

Hidmoming

Limch

Tea

Dinner
Bed time
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25 * Meal serving pattern

a) 1. Meals taken together by all
family members

2, Meals taken by the head of the
family first and then by others

g, Meals taken by the male members
first and then by female members

4. Mean taken by the children first
and then by the parents

5. Meals taken last by the housewife

6. Ko^ such rules

b) 1 i, Meal for the preschool child is given
. . by the mother herself/by the elder

children/by the father/by grand parents

2. Meals taken together with the adult
members & elder children of the family Yes/No

Reason "

Seasons

26. favourite foods of IJie family:

Members Foods Seasons

27. Foods preferred by the preschool children

Foods Preparations if any Reasons

28, Foods given and restricted during special condition for
the young children:

Family members
of growing stage

Condition Foods
given

Foods Reasons
avoided
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29. Who is responsible for the child care activities

Details of members Time spent for child Seasons'
care activities

50, In your opinion in what state of health is yoiar child?
Poor/Fair/Good/Tery Good« -
Reason for this coMition:

.51. Methods of preparing various food articles prior to cooking,
, i) Dry food article (IfKa cereals)

a) .Cleaning/winnowingj washing
and drying (soon after purchase)

b) Cleaning/winnowing and washing
- (just before cooking)

c) Any washing .just before cooking
d) V/ashing raw rice before cooking

i) Once ii) Twice iii) Thrice iv) More

ii) Fresh food items like fruits,& Yegetables
a) Waging soon after purchasing
b) VJashing ju^t before eating or using
c) No washing at all

Items

Fruits

Yegetables

Meat

Fish

Size of Materials used V/ashing beforeWashing after
cutting for cutting cutting cutting
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52, Methods emplo '̂-ed and frequency of oooking

Pood items

Cereals

Pulses

'Green leafy
vegetables

Other veg.

Roots and
tubers.

Oilseeds
and %ts

Pleah foods

Method of cooking J'req-ueney

Boi- Atosorb-Steam- Pry- Fresh Once Twice Thrioe
ling ing ing ing
& Stra
ining

55* Method of storage of foodi

Food item Method Period Used Sold Gonta- Place Beason
of at

Oereals'

Pulses

Green leafy
vegetables

Other veg.

Pruite

liilfc

Plesh-

-Pood

Others

Of

storage storage home
iners of
used Storage
for
storage
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34. l?ood preseivation at home

Pood Methods Period for Methods of Containers Reason
items used which it is using these used

preserved items

Cereals

Pulses

G-reen leafy
vegetables'

Other veg,

Trui ts

Milk aiid
milk products

Plesh foods

Sgg

Others

II, Details to be collected from the nursary school teacher
and mother.

Behavioural problems Period from wMch Steps taken to
the child is having solve the problem
that behaviour

Nail bit-ring

Bed v;etting

Shumb sucking

Day dreaming

Fitting v;lth
friends

others if any



Family No,

Tillage :

APPMDIX VIII

Diet s-orvey - One day weigliment

Name of the head of the familyj

District: States

Date:

Age and sex composition of those who have partaken the meal.

Age Below 1-3 3-5 5-7 7-9 9-12 12-21 Adult GTaests
1 (ages)

M

¥

IPood stuff Weight in
grams

Food stuff Weight in
grams

1 2 1 2

Cereals

1^ Bajra

2» J ov;ar

3. i-laize-dry

4* Hagi

5. Rice

5 *' Wheat f lo-ur

7. Broken whea,t

8« Maida

9. .Others

Ptalgeg

10, Bengal gram

11. Black gram

12.. Green gram

13• Dentil

14»> Red gram

15 . Soybean.

16 i. Cowpea

17. Others

-Leafy ve^etahles

18. Drums.tic leaves

19. Amaranthus

20. Chekurmani s

Other vegetables

21 . •

Roo.ts and tubers

22. Garrot

23. Ctoion, big

24. Potato

25. Tapioca

26. Others

Huts and oilseeds

27. Cashewnut

28. Coconut, dry

29. Groundnut

30. Others
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1

Finiits

31 . Amla

52. Apple

33f Banana, Ripe

34. Iiime and Orange

35 . Mango, Ripe

56 * Melon, water

37 , . Papaya j. Mpe
38. Tomato, Ripe

39* Others

3Pish

• 40.. S'ish fresh

41. Fish, dry

42. Prawns

Other flesh foods

43. Meat

44* Chicken

45. liver. Goat

46 .. Egg, Hen

Milk and niilk prodnotQ

47. 14ilk

ciards

buttermilk

48. skimmed milk, liquid
cheese.

Pats and oils

49. Butter

50. G-hee

51. Hydrpgenated oil

52. Cooking oil

Other food stuffs

53. Betel leaves

54. Biscuits, 'salt

55. Biscuit, sweet

56i Breads white

57t Sugar

5 Bi, Jaggery

59 ♦ Papad

60, Sago

61» Alcoholic beverages
62♦ Horlicks

63. Parex

64. Imxl/
Amuispray

65. Sweets

66. Others
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Dietary information

; ,Type of Ingre- Haw • Total cooked
Meal pattern prepa- dients amoimt amomt

ration used used g/ml g/ml

Early morning

Ireak fast,

Mdmorriing

Liancll

Evening Tea
•"and' snM;e B

Dinner

Others
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Proeedtsre for height measurement

The subject was made to stand eract on a level

ground with heels together and arms hanging. He was

made to lean on a sniooth wall on which markings up to

0«1 cm accuracy were made. She occipit shoulders,

buttocks and heels were made to be in the same plane

and perpendicular to the ground, A rod was held on

the back of the subject and it was held perfectly ver

tical and parallel to the mid - sagittal plane. The

reading was taken by keeping a wooden he^ piece gently

on the head (vortex region) * The line coinciding with

the wooden piece was read and the reading was recoj?ded

accurately upto 0.1 cm.



APPEHDIX X

Procedure for weighing the child

A spring balance was used to take the wei^t of

the children. It was hmig and the child was laade to sit

on it with minimuni clothing and the v/eight was recorded

in Mlograms! with an accuracy of 0«1 kg^



APPENDIX XI

PrGcediare for measuring head circumferenoe

for taking head meastirements, the child *s head was

steadied and the greatest circumference was measured by

placing the tape firmly roimd the frontal bones just

superior to the supra orbital, ridges, passing it round to (l

the head at the same level on each side end laying it

over maximum occipital prominence at the back. Measure-

ments were v.; made to the nearest 0.1 cm*



APPENDIX XII

Nutritional assessment schedule

National Institute of Nutrition

State;

Taluk:

Serial No,

District:

Yillage :

Family No*

Date:

Block:

Name of the subject :

Sex : Male;^Pemale

Name of the Pather/Guai^ian.:

Occupation :

Income (Per year):

Age : Tears Months

Source : Present/record

Date of birth:

Bread fed/BP + Supplements/Not BP/Pregnant/
locating ,• mts^

Anthropometry

Heights (cms)

Weight (kgs)

A±m circumference (cms)

Clinical Semination:

Hair sparse

Discoloured

Easily plucked

Moon face

Parotid enlargement

(bilateral, painless)
Oedema

Emaciation

Marasmus

Fat fold at triceps (mms)

Head circiamference (cms)

Chest circumference (cms)

Pellagra

Crasy pavement dermatosis

Pigmentation at

knuckles/fingers/toes
Phrynoderma

KoilonycMa

Gums-spongy bleeding

Craniotabes

E^iphyseal enlargement
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Conjianctival xerosis

Bitots spots

Coraeal xerosis/Keratemalacia

Oomeal opacity

iJight blindness
Photophobia

Anaemia

Hasolabial dyssebacea

Mgalar stomatits

Cheiloais

red & raw

Tongue: Papillae - atrophic

BeadLiag of ribs

Knock-knees/bow legs

Frontal Parietal boosing

j Caries

Teeth : Mottled enamel

Bnlargienient of spleen

lailargement of liver

Soft

firm ,

hard #

Tyroid enlargement

Papillae - hypertrophic

Others

For children below five years only
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Estimation of Ssaetooglobin - Gyanmethaemoglobin method

Principle; Haemoglobin is converted into cyaomethaemoglobin by
the addition of potaasium cyanide and ferricyanide, The colour
of cyanmethaemoglobin is read in a photoelectric calorimeter at

540 n.m, against a standard solution. Since cyanide has the

maximum affinity for haemoglobin, this method estimates the ;

total haemoglobin.

Reagent; Brabkin's solution; Dissolve 0.05 g of potasium cyanide,
0.2.g of potassium ferrieyanide snd 1 g of sodium bicarbonate in

1 litre distilled water.

Procedure: 20 Ml of blood are measured accurately from a haemo
globin'pipette and delivered on to a Whatman No.1 filterdisc.

The filter paper is air dried, labelled and can be stored upto
one week. The portion of filter paper containing the blood is

cut and dipped on 5 ml Drabkins solution taken in a test tube,

wait for 50 minutes and mix the content on a vortex mixture md

ta:ke the readings.

Construction of standard curve; If the blood dravm from the •

subject contain haemoglobin 15 g/dl after estimation then

prepare three reference standards as follows; ,

1. Reference Standard As

|,

4 ml of blood in 1000 ml Drabkins reagent contain
haemoglobin 15 g/dl

2. Reference standard B;

300 ml of reference standard A + 200 ml Drabkins
reagent contain haemoglobin concentration of 10 g/dl
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3k Seference standard Cs

200 ml of reference standard A and 300 ml
Drabkins reagent contain a haemoglobin
concentration of 7^5 g/dl.

•ThTis we have three reference standards at three
levels of haemoglobin concentration. Use 5 ml from
ea^ch standard whenever haemoglobin estimations are
done i
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ABSTRACT

A study on the impact of ragi based food supplement

on the nutritional status of selected preschool children

was conducted in the rural areas of Trivandrum district.

As a first step, a survey to assess the dietary pattern

of the preschool children with special reference to the

influence of supplementary feeding and their food preference

was conducted among 150 households using interview method.

Besides the lack of physical facilities such as

water, latrines, drinage etc. food consumption pattern of

the majority of the families indicated general inadequacies

in quantity as well as quality. This pattern was reflected

in the daily meal pattern of the preschool children.

Outbreaks of infectious diseases such as respiratory

diseases, fever, diarrhoea and dysen-tajry and scabies are

found common among the preschool children. Nearly 25 per cent

of the families were found to neglect primary health care

facilities due to various reasons.



Food taboos were not generally found in infant

feeding practices and motlier were mainly responsible for

child care activities.

The preschool children selected for the supplementary

st'udy (40) were attending anganwadies run -under Integrated

CMld Development Scheme, The supplements regularly received

under Anganwadies v/ere rice, greengram, bulgar wheat and oil,

Eagi biscuits were selected as a supplementary food for the

anganwadi diet with a mixture of ragi, greengram, sesame,

groundnut, skim milk powder, butter and sugar in different

combinations. Twelve types of ragi biscuits were prepared

and six were selected on the basis of the protein content

and amino acid profile. Prom these six types, type 1 ragi

biscuit was selected for feeding, after calculating the

percentage preparation loss, cost per serving, percentage

yield and acceptability. Overall acceptability was assessed

on a five point hedonic scale.

The selected type 1 ragi biscuits have ragi, greengram,

skim milk powder, butter and sugar in the proportion of

3s1S2,5:1:2.5. The protein content of 100 g of the biscuits

is 14-.1 g. It was decided to supply three biscuits daily

one biscuit weighing 9g.



40 preschool children vjere selected for the study

and the feeding was cond-ucted for six laonths* Biscuits were

prepared on alternative days* Attendance of the children and

plate waste during the feeding period were recorded*

Anthropometric measurements vjere talsien each month of the

study and clinical and biochemical tests vxere carried out

before and after the study for both experimental and control

group. Weight for age profile of the preschool children

indicated that there was an increase in the weight status

eventhou^ the same was not .significantly different for the

experimental group. . According to G-omes system of classifi

cation after the experiment children in the experimental

group became normal.

Hei^it for age profile revealed tiiat in general there

was no significant difference between experimental and

standard. Profile of arm circumference revealed that there

was a positive trend towards the standard. Chest/head ratio

was found to be normal for all the children after the

experiment,



\
. I

Tlie mean weight status vras significantly, hetter for

the experimental groiip than the control and was sigaificant

at five per cent leYel. The mean heiglit status was better

for the experimental group at ten per cent level* Similar

results were seen in mean arm circumference. There was no

significant difference for chest and head circumference

between experimental and control groups. There was a
2

positive trend in both the groups when weight/height was

calculated.; The improvement is more in the case of experi

mental, group.

Clinical examination conducted before and after the

experiment revealed that anemia, first degree malnutrition,

dental caries, mottled teeth and discoloured hair were

common deficiency symptoms prevelant aiaong these preschool

children.

Haemoglobin level measured before and after the

experiment shovjed that there was a positive trend in both

the groups and more in the case, of the experimental group.
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