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INTRODUCTION

Thé child is the father of man and foundation of a
strong healthy adult is laid down during childhood. For a
gtrong and healthy nation, children must have good health
and intellect; Good nutrition is of paramount inportance
0 determine the normal growth and development of the _
individual. Accordihg to UNICEF report (1987) on the state
of world's children of the 14.5 million infants and children
in the world currently dying each yeaf, nearly 5 million
are above the age of one. 1t was also reported that the

under 5 mortakity rate in the year 1985 in India is 158,

Preschoolars in India constitute 15 per cent of the
total population. The overall current infent moritality in
our country according to 1980 cenéus in rural population is
46,1 and in urban population it is 22.2 (Ministry of Welfare,
1985). 1In Kerala, Infant mortality rates, 1984 based on
saﬁple registration system in rural area it is 29 and in

urban area it is 27 (Ministry of Home Affairs, 1986).

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 stend point and melnutrition is
one of the major public health, nutritional problems of rural

preschool children in India (Bhat and Umapathy, 1986).



The existance of the problems of malnutrition and
wdernutrition pose a threat to the growth of the children
and the national development. Accordigg to a report by NIN
(1982) the peréentage distribution of sevearly undernourished
preschool children in Kerala is 4.8 per cent. Cravito (1981)
guggestéd that malnnirition at the community level is a man-
made disorder character;stic of the underprevelant segments of

gociety.

Results of a'nationwide survey conducted by ICMR have
showvn that diets consumed by rural preschool children are
inadequate with respect 0 energy, iron, vitamin A and gsome
of the B complex vitemins (ICMR, 1974). This problem can be
eradicated by sultable supplementary feeding programme as &
major type of nqtritional intervention prograsmme dqring the
weaning period (Srikantia, 1983) and 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 Kerala condition.

Among different cereals, ragi is reported to be a
suitable supplementary food to eradicate nutritional problems

" among preschoolers (Devades et al., 1984).



- Hence the present study is taken up with the following

objectives.

1.

To agsess the dietéry habits oflselected preschool

-children attending balawadi in the adopted village.

To develop suitable recipes for the preschool
children based on the supplementary food prepared

with ragi.

To assess the effect of such supplementary
feeding on the nutritional status of selected
preschool children, '
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REVIEW OF LITERATURE

.India is the second most populous and seventh largest
country in the world (National Institute of Publie Co=
operation and Child Develbpment, 1984). One of the salient
features of our country is that it has & sizable proportion
of young population. According to 1981 estimate, there were
about 121 million children in the age group of 0 - 6 years
constituting about oné sixth of the total population'Where
89.7 per cent belong to rural areas. Raswaran et 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 .
of all deaths. In India, young children remain the most
vulnerable groﬁpein the population with 40 per cent of all
deaths occurring in 0 - 4 age groups (Kakker et al., 1987)f
Mortorell and Klein (1980) have reported that the mortality
rates as ﬁell as the incidence of infectious diseases and
severe malnutrition are high in infants and young children in

developing countries.,



Vijayalakshmi et al. (1975) has listed the causes for
malnutrition in preschool children as low intake of nutrients,
low income, lack of knowledge, infections, improper selection
and preparation of foods, poor weaning piactises and faulty
food beliefs, According.to Taylor and Taylor (1976) the main
causes for malnutrition are lack of employment, agricultural
factors, economic factors, cultural factors, inadequate health
and nutritional serﬁices, vhysiological factors, levels of

activity and infections.

Caliendo gt al. (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 tﬁe family, mothefs’

employment status, education and nutritional knowledge. -

Ifekunigwe (1978) has listed the main determinants
which influence the nutritional status of the community.
In addition to poverty, land tanure and lend fertility,
low family income, large family size, high cost and scarcity
of protein rich foods, inadequate distribution and marketing
gystems intre 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,.



Sharma (1979) has reported that the socio economic
factors play an important role in the occurrence of mal-
nutrition and included poor heélth of thé mother, poverty,
scarcity of nutritious foods at the critical stages of
growth and development, ignoréﬁce,,socio cultural factors
guch as ﬁeaning taboos and prejudices, discrimination

against girls and faulty cooking practiges.

Shah (1979) has dec1ded that the main factors which
1eads to mQInutrltlon among young ehlldren include late
lntroductlon of semi SOlld food during lnxancy, diluted
supplementary feeding, deily wage earning of mothers
nuclear and large families, Shbrter intervals between two
p:egnencies, jobiess period of parents, preferencial care,

of the boys and poor antinatal care.

Luweng (1980) conducted a study among 508 preschool
children of seven villages in Manipur and found that the
occurrence of proiein energy malnuﬁrition wvas not due to
birth order, but age, sex and religion}of the children had

significant association.



Shukla (1982) has stated . that the main cauges for -
malnutrition in India include nonaveilability of foods,
poverty, population growth, customs,.éondition;ng which
influences gocio economic status like castes, false socio
economic status, education, influence of industrialisation

urbanisation and modernisation.,

‘Banik et al, (1970) hed reveled that the children -
from relatively higher socio economic status were havier
.and taller from birth upto five years. They had also
stateénthat adverse socioc economic status caused more

damaging effect on weight than height,

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
Jwani (1978) indicated that nutritional problems were verj

common in infants and young children of Asian migrants.

Djazafery et al. (1983) found-that 75 per cent of 5
; 'thé rﬁral‘lranian children suffered from mild to severe
forms of protein energy malnutrition mostly during 2 - 3 5;
X years_of age and the girls were the worst affected when

compared 0 boys.



Parez ~ Gil and Cifuenker (1987) when gtudied the
nutritional status of 89 preschool children from a rural
region in the Sierra Norke de Puelhs, Mexico, 21 were
normal, 29 showed slight malnutrition, 31 showed moderate

malhutrition and eight showed grave malnutrition.

Views of Ghosh (1$80) in this mabter was that
malnutrition end undernutrition were the important

underlying causes of mortaliity in this country.

Vagt majority of the common diseases end malnutrition
syndrome like marasmus, kwarshiorker and under mutrition
were obsgerved to occur predominantly in preschool children

UNICEF (1984) had reported that the child mortality
rate in the year 1985 in India is 158. In Indie during
1980-84 33 per cent and five per cent of children under
five were suffering from moderate and severe malnutrition'

respectively.

Khandekar (1976) had found that the percentage of
malnourished children in Bombay was highest in low :income
medium sized households than in large sized housecholds

with high incone,



According to Setapathy et al. (1984) in lower socio
economic groups in Berhampur in South Orizza, 42 per cent
of the children were wndernourished due to poor quality

‘food and delayed weaning.

- Shrivastava et al. (1970) conducted a study among
1000 rural preschool children from seven villages of the
district of Jabalpur in Madhya Pradesh, They had reported
thet the incidence of marasmus (4.5 per cent) was higher
than Kwarshiorkor (3.9 per cent) among these children.
' The results of the gurvey also reported among various
nutritional disorders prevalent vitamin B complex

deficiency was the least.

Similar trend in the results,of'the survey conducted
by Cheudhuri and Ramakrishnan (1973) was also shown in the
rural preschool children of West Bengal. But among the
vitamin deficiency disorders vitamin B complex deficiency
Awas Tound %o be highly prevalent and vitemin D deficiency was

the least.

A nutritional survey conducted by Gupta and Bhandari
(1973) around Udaipur indicated that 30 per cent of the

rural preschool children had one or more of nutritional deficiencies
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.. The: incidence of marasmus (7.3 per cent) was more then that
. .0f Kwarshiorkor (3.1 per cent). SignS'of vitamin Aldeficiency
~were more prevalent in tribal children than in non tribal

children., Rickets and anemia were found in both the groups.

_‘1,Chaudhuril(1975)1reported that the incidence of
: ﬁarasmus,(1.83 per cent) was more tha@'that of Ewarshiorkor
- and the inéidencevof vitamin A and B complex deficiency
ranged from Q.S t0 25 per cent, ' He had also found the

! ;acﬁivé_;ickets.in childrén aged 1&3 years and 28 per cent;
of them wéfe'found b0 be-suffering from enaenia and
30 per cent from woyn infestations. |

A survey conducted in South India showed that about
 Qﬁe_per‘cen£ of children aged one to five years showed siéns
of Kwarshiofkor, twq per cent of marasmus, 3.5 per cent of
vitamin deficiency disecases and five per cent anemia |

(Swaminaﬁhan, 1974).

Baswaran et al. (1976) studied the incidence of
: i
malnubrition among the preschool children in Coimbatore city
in Tamil Nedu end found that the protein energy malnutritian

- was more among these children followed by vitamin A deficiency.
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In Coimbatore, Geetha (1986) conducted survey and
reported that protein energy malnutrition was present in
44 per cenb.of the children, She also found that Iron
deficiency anemis agd.vi?amin A deficiency were widely

prevalent.,

- -Devadas et al, (1983) reported that 16 per cent of
the preschool childien in Coimbatore city suffered from
‘proteiﬁ energy malmatrition, 15 per cent had vitemin A
deficiency and 11 per cent were anemic: Acute gastro~-
enteritis. and dyseﬁirjAwere the predominant nutritional

diseases prevalent among these malnourished children.

Devadas and Jaya (1986) conduchted a study of 18497
preschool_children attending an outpatient department of
a hospital in Coimbatore inm Tamil Nadu. The result of the
survey indicated that 49 per cent had protein energy mal-
nutrition, 7.5 per cent had vitemin A defieciency 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 Odéma,
‘muscle wasting end moon Fface in children. He had also

reported that vitanin A deficiency was generally found in



the form of conjuctivel Zerosis, Keratomalacia and bitot spois,
whiie fiboflaﬁin deficiency wés in the form of angular stomatitis,
GhelOSlS, glos91nls,‘and megenta tongue and vitamin C deficiency
was in the form of gpongy gums and vitamin D was in the form of

actlve or healed rickets in chlldren.

Chodpdar and‘Mishra (1980) amoﬁg schoal children in
é rural aree of Western Orissa found that the common causes
of morbidity were vitamin B complex deficiency (42.9 per cent)
vitemin A-&eficiency (28 6 per cent),.anaemia (25.7 per cent)
upper resplratowy‘1n1ectlons (22 1 per cent), gastro - intestinal

tract disorders (8. 7 per cent) and dental diseases (8.5 per cent).

According to Patodl et al. (1976) in rural and urban
communi ty near Indbre 18.4 per cent and 12.8 per cent of the
iﬁfants respectively showed signs of nutritional deficiencies
of protein, calcium, iron and B complex vitaming after the

age of six months.

Semwal et al. (1986) studied and fouad in Delhi urban
slums 45.1 per cent and 47.2 per cent of the children at one

and two years of age were wndernourished.

Shah and Udani (1977) stated that malnutriiion, severe
anaemia, acute gastroenteritis and bronchopneumonia were the

main causes of mortality.
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Darwish et al. (1978) when studied the nutritional
status of the preschool children attending the day care
centres in Alexandria observed that mild forms of protein
énergy maloutrition were prevalent among 26.6 per cent of
'the total number of children studied. The proportion of
malnonriéhed aged five years was more then double to that

of children aged three years.

Tomar and Shrivastava (1980) conducted a survey of
314 children in industrial aréa of Gwalior amd results of
the survey threw light on the presénce of gkin and hair
changes . (31.6 per cant), Vitamin A deficiency (29.4 per cent)

‘and Vitamin D d61161€ncy (3.2 per cent).

| Gupte and Walia (1980) stated that the episodes of"
illness were significantly higher in the 0-5 years age |
group as compared 10 those aged more than five years,
According to these authors, the main causes of morbidity
were skin infections, respiratory infections, diarrhoeal

di seases, fever, eye infection and ear discharge.

Among various parsmeters of nutritional status,
anthropometry is relatively more specific and sensitive

enough for purposes of monitering and evaluating.
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Osifo et al. (1975) found that measurements of mid
arm circumference was the simplest and fastest method for
defeéting.protein energy malnutrition in preschool children.
They also reported that accurate resulis were got when a

combination of this method with weight and height were made.

© Hemill et al. (1979) stated anthropometry as an
effective and frequently used child health and nutrition
screeniﬁg procedure. Campbell (1980) had reported that

weight for age is the most commonly used indicator.

RN S ] Bk M
el e b B I SR
L e L

ﬁl;%ﬁab ;f al.%?iéél) ;iégéd the relative importance of
'ceﬁbination;of anthropometric measurements and indices which
gave good descrimination between normal children and'those
wiﬁh body weight deficits. They reported that the use of’
wéight/height’was'better t0 diagonige differemt forms of

malnutrition.

Anderson (1979) had reported thab weighi for height
appeared to be the best single anthropometric indicator of
current nutritional status in preschool children. Since |
this might prOvide a useful cut off points_for Qefining

palnutrition.,
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Seth et al. (1981) after conducting a study among
16 children reported that height was a measure of long

standing nutritional deprivation.

In countries with highArateskaf protein energy mal-
nutrition the arm circumference measure can algo serve as

an accurate nutritional status index (Anderson, 1979).

Weight for age, weight for height and height for
age are the common anthroyometrlc measurements whlch will
indlcate the nutrltlonal status and can be compared

internationally (WHO, 1983).

’ ~After conducting studies in rurel Guatemala on pre-
school children Délgado et al., (1983) reported that arm
circumference -could be used to detect malnutrition (as by
weight for age) but it was of limited validity when used
to detect acute or eﬁronic protein energy malnutrivion,
They had also reported that weight‘for age had a greater

specificity and sensitivity than arm circumference.

Bharadwa] et al. (1983) recommended the use of
coloured . tape with red colour for mid arm circumference
for measurement less thon 13,5 cm and green eolour for

13,5 cm and above as'a single and best age independent
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indicator of protein energy malnutrition in preschool children
in child welfare progranme. This indieator is now used in
integrated child development scheme projectis along with

weight for age and height 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 2l. (1975) found that clinical examination
for signs of malnutrition was relatively cheap and easy to
organise and it did not require elaborate apparasus or

reagents,

Park and Park (1931) reported that the clinical
examination was the most essential part of all nutritional
surveys and 1t was algo the simplest, the most practical
and the soundest means of ascertaining the nutritionél status

of a group of individuals.

Sharma and Mehajan (1987) stated that it was of atmost
importance 10 have some biochemical measure since the diagnosis
and prognosis of protein calorie malnutrition was often

difficult to assess on clinical grounds alone.



However according 40 park and park (1981) biochemiecal
tests vere considered to be time consuming end could be
'appiied on a large scale even though they were useful in
diagnosing specific diseaseds, They had also stated that
the biochemical tests might help to prove or disprove the

questions raised by a clinical examination.

Tenksale (1980) had concluded that biochemical studies
were useful in detecting the malnutrition condition in early
stages or in the subclinical stages before symphoms beceme

‘apparent.

Pekkarinen (1970) had stated that the main aim of a
dietary survey was to coﬁtindusly assess the d;ets of the
population groups or indi#iﬁuals for its possible deficiency
and faults.: He had listed different forms of surveys as food
balance sheeis, weighment method, interview method, gquestioneire
method and collection of food samplés for chemical analysis.

He had algo stated thset among these various methods chemical
analysis were reported to give accurate resulfs eventhough

they were the costliest end time consuming method.

Sundarraj et al. (1971) had stated that the weighuent
method was used to compare the data collected with the method

of consumption coefficients and they concluded that for a
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large communlty consumption coefficient were useful but for
the qssessment of indiv1dual 1ntakes, the coefxlclent method

was not advisablec

' Oéancova,gg al. (f972) found that three day alternate
‘method 01 diet record gave the calculated lnzake most closely

related to the seven day lnwentory method.'

‘~ Flores et al. (1973) preferred the ugse of daily record
of the IOOdS for three days combined with 24 hours recall
~ method for ‘bhe dietary agsessment of children because the
values dlvfered signlficqntly for calclum, betacarotene and

vitamln A and B thh one day method.

Grewal,gilég. (1974)4aftgr conducting a dietary survey
inxﬂédhya‘Eradesh stated that the results of the one day
quesﬁionaire method differed mostly from-%he resulis by
:ﬁeighment survey and variation between children, fell as
"gurvey period increased. They concluded that a three day
questionaire méthodAchecked by weighing a subsanple, seeméd

practical and accurate for the purpose of any proposed sur%ey,

| Rao (1975) concluded that weighing food for any one
or two days chosen at random from seven day weighing was as

efficienx as the seven day weighment survey.
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After pomparing questionaire and weighment method
in svrveys ?i}ve (1978) found that the questionaire method
yieldedlbésed“estimates\but showed true variaﬁion between
individuals. Individual intake could be obtained accurate

by actual weighing of food items consumed,

Martin and Beal (1978) had statéd that the nutritional
.lntake had long term effects on the phy51eal growth and |
,physiologlcal state 80 that lt could be ideal ta know the
intake of.ind1v1dual from consumption. They also reported
‘that information could be obtained on the diets of individuals
or gréups by interviews or self reéording by estimation of

amounts or weighing of food from one day to several months.,

- Based upon the physiologieaT needs of the family |
members the share of the preschool children in the dletarles
1n terms of adult male unit was estimated by Rao et al. (1980)
and the results of the study indicated that for the accurate
estimétion of a preschocl.child's nutrient intake adjustments
for the age of chilg, percapita income of the family and ﬂhe

natrient intake of the family were found 0 be more appropriate.

Helson and Nettleton (1980) described a diet survey
7 method in which the total food available to the family was

weighed as preparation or serving and its distribution



between family wmembers was recorded in household measures.
The method gave data on intake of each person with an
accuracy approaching that of a survey by weighing the food

of each person.

- According %o Sundarraj et al. (1971) for the
agsessment of individual intakes weighment method was the method
of choice. Raina and Sharma (1980) had reported that the actual
weighing of'fbod was accurate butb itlﬁook long time and needed

the cooperation of the respondents.

For nutrition and health assessment of a community,
Martin emd Beal (1978) listed the important sources of
information whioh inecluded census ngures on age distrlbutLOp,
" birth ratve, morlrudltj and mortqlxty statistics, hospital

- records and data from health.and welfare agencies.

?ushyamma and Devi (1979) reported thet majority of
the population in India consumed a combination of cereal or
millet with legume, They also reported that the proportion
of 1egume consumed was much less than the amount required to
enhance the protein quality of a mixture of cereal, millet

and legume.



21-

Sundarre] (1972) had stated that the diet of the
preschool children in Tamil Nadu were found to have adequate
proteins. However the calorie intakes were found to be low,
the calcium intakes was also lower than the recommended

allowances specified for this group.

.An evaluation of the on-going supplementary feeding
progremue was conducted by Puri et al. (1984) with references

t0 their diet and mental development. L?hey had reported that

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

'in all nutrients especially calories snd proteins.

Ali (1982) reported from a survey carried out in tribal
areas of Orissa that the diets of majority of the housecholds

were quantitatively as well as qualitatively deficient.

Singh and sidha (1980) revesled the nutritional data
on 150 Rajput boys aged 4-20 years showed that their calorie:
intakes were lower at all ages than the recommended deily
allowances for Indian boyéﬁ by sbout 200-300 calories. At
4=6 years the calorie intakes were lower than the recommended

deily allowance by 17 per cent.
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Chawla and Puri (1983) had stated that the intake of
all theé children were below recommended allowarices where
cereals predominated in the diet which lack in protective
foods like pulses and legumes, meats, eggs, green leafy
vegetables and fruits, They algo reported that the diet was

deficient in all the nutrients.

Taha (1979) had stated that in a study conducted in
Gezira, the average food consumption was found t0 be adequate
except for the slight deficiency in energy inteke. He had
also xeported that Sudanese did not practise supplementarj
feeding and the infaﬁts were in a prolonged period of under-
nutrition until they were old enough to be weaned abruptly
on-t0 the family diet. He concluded that although income
wag found to0 be the major factor determining the nutritional
status, Other significant factors were weaning practises aﬁd

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 and it was found that even fof 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.



Sai (1981) denoted that income levels were of
considerable importance 40 food intake. He had also stated
that water sanitation and health services are intimately

related to nutritional status.

Pughpamme and Devi (1979) had stated that in the low
income population children were fed by & small gquantity of
adult diet. They had also reported that no effort was made

t0 cook separate food for children.

. Bhat and Dehiya (1985) had observed that all the
‘children of 4-5 years of age were given ordinary home diet

and no gpecial food was prepared for them.

Rao and Satyanarayana (1974) conducted a study on the
nutritional status of the itribal preschool children of Andhra
Pradegh end reported that the average intakes of energx,calcium,

iron and vitamins were below the recommended daily allowances.

Ragi is:a poor man's millet popular in central and
gouthern parts of India and the average production of ragi
in Kerala is 1.1 thousand tones in the year 1985-86 (Saini

and Sharma, 1985).
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Ragi and rice fovin the staple food of the low income

groués‘of different parts of India (Narayanaswamy et al., 1972).

Sahu (1987) conducted & survey on the popularity of’
small millets in three tribal districts of Orissa end
revea;ed that most of the tribals used millets as the gtaple
items of their diets and ragi, the finger millet was the most

popular followed by small millet and little millet.

According to Devadas gt al. (1977) ragi porridge is a
' popular staple food preparation among the low income groups
of -coimbatore city. | |
Ragl is reported to be a 'p0pulax'i£em as a bagic
ingredients in the weaning focd (ICMR, 1984). According to
" Reo (1980) ragi is the best millet suited for weening food
being rieh in caléium, iron, B vitamins and proteins.
‘Shukla et al. (1986) revealed that ragl and its products can
" be introduced in other parts of.the country for preparation
of low cost ready o eat nutritious produets at Household

level,

Significent increase in PER were observed when poox
ragi diet is supplied with low cost probein foods at 10=20 -

- per cent level or with skim milk powder (Narayanaswamy gg,g;.,1972).



Hemamalini et gl. (1980) had stated that the growth
promoting value of sprouted ragl was muech higher than that
of whole ragi since the phytic acid content was decreased
upon sprouting. They had also reported that ragi flourAand
sprouted ragi flour could be recommended for children
egpecially belonging t0~iow socic economic groups because
ragl bésides being a cheap is a rich source of calcium and

good source of protein,

Rao and Deosthale (1983) reveals that the availability
of iron and zinc in millets can be improved several folds on

nalting mainly due to the reduction in phytin.

Solanki (1986) reported that the chemical changes in
malting enhanse the nutritive quality through action of
amyiases and proteases as weil as ﬁring about an increase in
vitamins and moreover, trysin inhibitor are reportedly broken

dovin.

Desikachar (1980) reported that malting greatly
reduces the viscoeity of & product there by leading to

increaged nubtrient or calorie-dense per wnit volume ingested.
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Shrivastava and Bajpei (1980) obser%ed that legumes
constitute an important source of dietary protein of large
'legments, of the world's populatlon partlcularly in those
countries in which the consumption of enimal protein is
-limlted by lts non avallablllty or is denied because of

rellglous or cultural factors.

ol 1egumes are consumed only after they have been -
‘subjected to some form of processxng guch as heatlng,
| roastlng, soaking, Sprouting, autoclaving ete. All these
_ methods are known %0 improve their palatabillty, alter
dlgestablllty, decrease anxlnutrltlonal 1actors and convert
| v1tal constltuents of pulse into simpley compounds which ;

are ultimately beneficial nutritionally (Chandrasékhar gglgi.,1981).

~ Soni et al (1978) reported that soaking of pulses in

water'was found to0 lower the antl tryptic activity.

- About 30 per cent reduction in the trypin inhibitorA
aétiviﬁ&'aﬁring germination in greengran was observed by
Haidgr;'§1981). He also investigated the effect of varioﬁs
"'processing treatments on the trypsin inhibitors eight greengram
cultivars end the maximum destruction of trypsin inhibitor

using dry heat was 43.6 per cent.



According to Salunkhe (1982) considerable losses of
oligosacchrides occurred in the vraditional processes such

as germination, sosking, cooking and autoclaving of legumes.

Jaya et al. (1979) studied that germinated legumes

- produce less flatulus compared t0 the ungerminated,

Swaminathan (1977) had stated that supplementory
feediné programme had always been one of the basic measures
~adopted for raising .the level of.nutritional gtatus of
vulnerable 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 children should be cagily digested,

matritionally adequate and free of food toxinsg,

Patel et al. (1980) concluded that mild malnutrition
can be corrected with appropriate nutritional supplementafion.
Kardonsky et al. (1981) had reported that the supplementary
feeding programme in day care cenires appeared to'compensate
for deficiencies in the nutritional status of socially and

economically deprived children.
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Swanberg and Shipley (1975) had reported that the
nutrition programmes that are not income generating still

had a potential for creating significant mutritional impacts.

Beaton and Ghassemi (1982) reported that the imporiant
énd_direct effect of gupplementary feeding programme considered
was the feduction in the mortality and wmorbidity in the

preschool children.,

Kielman (1982) hﬁd reported that the nutritioﬁal
.sﬁppiemeﬁtation £0 preschool’children‘signifiéantly reduced
the mortality in this age group especially thosé of the
weaning age and might significantly loﬁer the malnutritioﬁ

prevelence.

The main objective of food distribution programmes.
for presechool age children was 10 improve nutritional status

or to0 prevent nutritional deterioration (FAO, 1985).

Berg (1981) believed that the supplementary feeding
programmes end food for work programmes were beneficial and

should be encouraged.

Blumenfeld et al. (1981) stated that maternal and
child health programmes succeded, targebiting 4o the mal-

nourighed children.
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Chandrasckar et al, (1981) had stated that in countries
like India;where a starchy cereal is a gtaple food a large
increage iﬁ legune supplies an assurance of its consumption in
proper form wouid be thehsolution t0 the basic problem of

melnutrition.

According to Davidson et al. (1975) a combination of
pulse and cereél proteins may have a nubtritive value as good

as animal proteins.

| Gopaldas et al. (1982) had reported that malted ragi:green-
-grom mixes were found to be nutritionally superior to malted

wheat:bengalgram mixes in weanling rat.

Brandtzaeg et al, (1981) made a comparitive study of
a raw flour wix of regi and greengram in the ratio of T70:30
for differences in physico-chemical, chemical and biological
properties and reported the malted mix was far lgss viscous

than the raw powder mix.

Rao et al. (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 t0 children.
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Jayaram (1980) stated that the cost of foods were
lnfluenced by ivs she1¢ life and type of packaging used.
He had also explained thati processing by way of toasting,
bahlng or drying might provide longer shelf llfe and would
ellmlnwhe certain undiserable cha:acters of raw materials.
Aééor&ing to him-tins were ﬁotable packaging material being

chéap'and could be recycled.

hedording to Swaminathen eh al. (1970) when a supple-
renbary Leedvns of wheat flour (30 g) green gram (20 g)
groundnnu (8 8 and gugar and jaggery (20 g) vere given the
clinical and anthropometric examinations indicated that the
programue héd subsequently improved the matritional status

of the children.

Mortorell, ¥lein and Delgado (1980) had reported that
greater supplement initeke weas clearly associated with better

growth in height, weight and head circumference.

Kaur and Ehatt (1979) had reported that the diets of
preschool children when supplemented with snack providing
285~323 K. calories, 4.7 = 9.9 g protein and 3,7 - 19.9 ng

of iron TFor six days a week for six months, it was found
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ghat the experimentg} group had an imﬁioved cliﬁical pictu}e
at the end of the feeding trial, Increase in heights énd;
weighté,_arm circumference and Haemoglobin 1evellof the
experimental group were significantly bigher than those of
the control group,’ |

:Chdndha (1980) had statéd ihat when preschool éhildien
in slum areas of calcutta were given a glags of milk deily
and a meal of khichdi made from soyé fortified bulgar which
provlded 312—439 K. cals and 18—24 8 of protein and as°essed
after nlne months lt vas Iound tha$ the number of ehildren in
Lthe bplrd degree malnutrition decreasg after participation:,

"in the programme,

| Conyne et al. (1979) reported thém the ﬁean body weight
of those atitending preschool feediﬁg prpgrémmes was greater
that the non attending group significantly for girls and not
for'boys. |

Reddy (1979) hed reported that iron supplementation
t0 preschool children resulted in a significant inerease in

their haemoglobin levels at the end of one year.



On behalf of the National School feeding in Kenya a
comparative study wes made on the effort of school meals on
:nntritionﬁl'stateland the result indicated that.the'deficiéncy
sigﬁs‘like hair dyspigmentétion and goitre weie common in the
group wifhbut'supplementary feeding;i Bub. this was no signhi-
fiqaﬁt difference in Haeﬁoglobin levels and body measurements

relatéd to héight were similar for both groups (Piéters, 1977) «

Rao and Naidu (1977) after comparing two groups of
children concluded %hat those who wére most severly malnourished
beneiited‘ﬁhé most from the mutritional supplementation prégramme.
:_ They diﬁo'fouhd that the motritional dwarfs could have a chance

" %0 become normal.

Rutmen et al. (1977) reported that 28 per cent calories
and 140 pei cent of protein when given to preschool childrgn
for six moﬁths, there was an iumprovement rate of 30 per oaﬁt
in slightly malnourished cases and 60 per cent in severly
melnourished cases., It was concluded that the supplementery
feeding had.a positive net effect on the development of the

beneficiaries,
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MATERTALS AND METHODS

A study on the impact of ragi based food supplement

on the nutritional status of the preschool children wag

wdertaken with the following objectives:

1.

The

To essess the dietary habits of selected preschool
children attending balawadi in the adopted village.

- To develop suitable recipes for the preschool

5hildren_based on the supplementary food prepared
with ragi.

-To agsess the effeect of suech supplementary feeding

on the nutritional status of selected preschool
children.

study consisted of the following steps:

Selection of the balawadi and sample children.

Identifying suiteble indigenous ingredients for
the formulation of ragi based food supplement,

Formulation and standardisation of recipe with
ragi based food supplement.

Selection of the child beneficiaries.



Conduct of the supplementary feeding.

Ui
L J

.. 6. Evaluation of the supplementary feeding programmes
by assegsing the nutritional status of the child
beneficiaries of the supplementary feeding programme.

1. Selection of baiawadi and sample children

() Selection of balawadi:

-

A list of balawadies available at a radius of eight kms
of the éampus waé prepared. There were eight balawadies under
the Kalliyor panchayat. Accessibility of balawédi $0 the
uwniversity persommnel, regulariity in attendance in the balawadi,
. 8ocio-sconomic 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

gelected because of the following reasons.

1) Regularity in the attendance of children in this
balawadli .

2) This balawadi was located in Kalliyor which 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 balawadi was within the walking distance of
the University campus. '

5) Most of the children attending this balawadi were
from low income femilies.

(b) Selection of samples:

Sixty five preschool children were participating in
the balawadi at Palapoor during the period of the study.
Anthropometric meagurements such as height and weight and
haemoglobin level of all theighildren attending this balawadi
were monitored. Regularityliﬁ attendsnce and similarity in
goclio econonic backgrouhd and health conditions were assegssed
and children. who weré in a cbmparable stage were selected for
the study; 40 children attending anganwadi acted as Bxperi-
mental group (Fig.1) and 20 children of the same socio-economic
backgreund of the same area acted as cmfn:a:*'ol.~ The initial
determination related to anthropometric neasurements of the

children are presented in Appendix - I,

2., ldentifying suitable indigenous ingredients for the

fTormulation of ragl based food gupplement o

(2) Nutriéni composition of the food supplement:

The pregent study was planned 40 supplement an

indigenous food mixture which was compoged of ragi, greengranm,
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butter, skim milk, seséme, 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,reasnns.

'f(i)»éagi was selected as a basic material in the foéd
supplemént because it was reported to be poor man's millet
"§0pﬁlar in cgntral:énd southern parts of India. When compared
- . with other cereals available in the market ragl was reported

to be cheaper also.

"-ﬁii)'qiegn gram, bengalgram and redgrem dhal were
selected as the protein component since this food article in
. ‘the right'prOPortioﬁ with cereal could ensure an adeguate’
supély of dood qﬁality ?rotein@ A cémbination of pulse aﬁd
cereal proteins were expected to have a nutritive value ﬁdre
or less goﬁparahle t0 animal proteins (Desikacher, 1983 and
-bavidéOnlgglgi., 1975) . Moreover Déosthale (1982) had reported
that among pulses greengram ig richer in prbtein, mninerals and

vitamins, This justified the inclusion of greengram.

'iii) Butter was selected as the fat component of the
food supplement sinece this food article might enbance 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) sSugar was chosen ag the energy component as 1t
functioned as a concentrated source of energy. This food
article was included in the £060d supplement since it might
act as a preservative, increasing the shelf life of the

product when stored.

v) skim milk powder was selected for its protein content.
The supplementation of which could increase the nutrive value

and make them nutritionally complete (Desikacher, 1983).

vi) Amoﬂg ollseeds sgsesame is very commonly cultivated
in the country. The annual production of sesame in India
during the year 1935-86 was 520.7 thousand tonnes and it was
3.6 thousand tonnes in Kerala (Food digest, 1986). sSesame
protein can constitute a valuable supplement to pulse protein
which contains adequate amount 0f lysine but are deficient in
sulphur containing amino acids. Hence'sesame was selected as

a supplemant.

vii) Groundnut was selected as the f£at component of

the fcod supplement.
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3. Formulation ond_stendardisation of recipe with ragi

based focd_gupplement.

(a)*Nutrient composition of the fo0od supplement:

Standardisation of recipe is essential strive for high

quality products (Crusius, 1984).

In order to find out a proper supplementary mixture,
various combinations of food using the above food ingredients
such aé ragi, greéngram, bengalgram, redgram dhal, butter,
éréundnut, seseme, Sugar ond skimmilk powder were worked out
during~this standardisation procedure. 12 combinatiqns were
formulétéd, Their éomposition, cost/100 g and caloriésAand

proteing/100 g is given in table 1 below:

Table 1. Composition, cost and calories and proteins for |

the combinations formuleted.

Sl.

: ' Composition Cost/ | Calories/ Protein/

No.,  lormula in g 100g  100g 100 g
1 2 -3 4 5 6
1. Ragi 30 . 98 2.2
Greengram 10 2% - 2.4
Skim wilk powder 25 89 9.5
Butter 10 - : 13 -
Sugar ’ 25 1.94 100 -

293 14.1
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1 2 3 4 5 6

2. Ragi 30 98 2.2

Sesame : 10 560 1.8

Skim milk powder 25 89 9.5
Butter 10 1% -
Sugar 25 2.05 100 -

| 416 13.5

3. Ragi 20 98 2.2

© Groundnut 10 57 2.6

Skim milk powder 25 89 . 9.5
Butter 10 T3 -
Sugar 25 2.02 100 -

417 4.3

A. Ragi 30 98 2.2

. Greéngram 10 3% 2.4

. Sesame 10 56 1.8

Skim milk powder 15 54 5.7
Butter : 10 13 -
Sugar 25 1.72 100 .-

414 12,1

5. Ragi 30 98 2.2

Greengram 10 2% 2.4

Ground nut 10 57 2.6

Skim milk powder 15 54 5.7
Butter 10 73 ' -
Sugar 25 1.69 100 -

415 129

6. Ragi 30 98 2.2

Groundnut 10 57 2.6

Sesame 10 56 1.7

Skim nmilk powder 15 54 5.7
Butter 10 73 _ -
Sugex 25 1.80 100 -

- 438 12.3

—o» s p
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T 2 3 4 5 6

7. Regi 30 98 2.2

Bengalgran 10 36 1.7

Skim milk powder 25 89 9.5
Butter 10 3 -
Sugar 25 1.95 100 -.

396 13.4

.8, Razi 30 98 2,2

' Bengalgram 10 %6 1.7
Groundnut 10 57 2.6

Skim milk powder 15 54 5.7
Butber 10 13 -
Sugar 25 1,70 100 -

418 12.2

9. Rogi . 30 98 2.2

: Bengalgram 10 36 1.7

Greengranm 10 3% 2.4

Skim milk powder 15 o4 57
Sutter 10 13 -
Sugar 25 1.62 - 100 -

394 12.0

10.  Bagi 30 98 2.2

Bengalgram 10 36 INE

Sesame 10 56 1.8

Skim milk powder 15 54 5.7

Bubter 10 ) -

Sugar 25 1.7% 100 -

417 11.4

11, Ragi 3 98 2.2

. Bengal gram 10 36 1.7

Green gran 10 33 2.4
Ground nut 10 57 2.6

Skim milk powder 5 18 1.9
Butter 10 73 -
Sugazr 25 137 100 -

415 11.8
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4 . 2 .3 4 5 6
12. Ragl- ' 30 ‘ 9 . Ge2
. Red gram dhal 10 34 2.2 .
Skim milk powder 25 : A 89 9.5
Butter . 10 72 .
i | 394 13.9

Lt v sus
¢

3 The amino aeid compasition of these'combinations was
worked out using the £00d composition table of ICMR (1982).
".The amino acid compositlon of these comblnatlona are presented

Appendlx - IL.

The protein content, Amino acid profile, cost and .
avallablllty of ingredients and acceptability of the food
.mlxbure were the maaor criteria used to judge the suitablllty
.0f the food mlxtares SUandardised. Hence, out of the twelve

coumbinations evolved, gix were selected and formulated.
"~ (b) Preparation of the components of food supplements:

For the preparaﬁion of the food supplement, good
quality regi was purchased from the local market and was
eleaned to remove all the impurities. The cleaned ragi was

socked 1n water for 24 hours and germinated for 48 hours..



The germinated ragi was dried in shade. When the grain was
completely dry it was roasted slightly and then powdered and

sieved following the procedure 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 recoumended by Rajalakshmi
(1974). The soeked grains were tied in a moist cloth, Kept on
a plate and covered with a large inverted pan soas to keep the
température uniform. The germinated grain was then dried in

the sun, roasted, milled and sieved.

Malting of ragi and sproubting of greengram were adopted
because they intern helps partial pre-digestion of the starch
and proteins, reduce the viscosity and the phytase hydrolyses
the phytin to available phosphate (Desikachar, 1983).
Deosthale (1982) reported that during sosking and germination
geveral enzyme systems become active and bring abouﬁ 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 significent amounts
(Prabhavathi and Bao, 1979). Similarly 2-3 folds increases in
the concentration of folic acid and B group vitaming takes

place in germinated grains then in rew pulses - (Babu, 1976).
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On the other hand antinutritional factors such ag phyitate

(Reddy, et al., 1973) and inhibitors of trypsin are inactivated
(Subhalaxmi, et al., 1976). Rao and Deosthale, (1982) have

shown that by sosking in water for 24 hours about 24 per cent

of tannin and by germinating for 24 to 48 hours, 20 to 25 per cent
of tennin 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 (Rao and Balawvady, 1978). Germinated

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

Good guality seseme was purchased from the local market
and was cleaned t0 remove all the impurities. It was then dried,

roasted and powdered.

Groundnut was purchased 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 purchased from the local
market, the day before the preparation. Bubtter was kept in the

refrigerator until use.

The procedure for recipe standardisation began with the
process of recipe modification or adjustment (Tolve, 1984), As 2
first step, sources of recipe such as standard cookery books,

journals, magazines etc. were referred.
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(¢) Selection of recipes:

From the literature, recipe on biscult was selected

because of the following reasons.

1. "Children generally have special affinity for baked

products like biscuits.

2. Compared to many other recipes, biscuits have

better shelf life.

Six typés of ragi biscuits were formulated using different
proportions of various ingredients like ragi flour, groundnut,
sesamne, greengram, butter, skim milk powder and sugar. Deballs

are presented in Appendix III,
(d) Tests conducted to seleet the recipe:

Prior to the standardisation of recipe with the selected
form, quantity and cost of food ingredients included in the
formulae were agsesgsed by estimating percentage preparation
loss, cost of food ingredients as purchased and percentage

yield.



p’)
o

i) AP wt was the weight of the food ingredients as
purchaSea‘ﬁhile the edible portion of the ingredients included
in the formulee was EP wh. The preparation loss and the
percentage preparation logs were calculated using the following
formmlae ~ ] ,

% preparation loss = hAP thg gi w5 x 100

ii) Cost of the edible portion of the ingredients used

wasg calculated using the formulae,

. . _ Total cost
Cost of the edible portion = D Wt

iii) The percentage yield of the recipe will be
influenced by the time and temperature used for baking. Here

~the formulae is

Cooked welght , x 100

d*\' n i =
% yield of the recipe velght before cooking

(e) Recipes evolved:

Recipes were standardised for consistent quality
production with reference to nutritional quality, availability
and cost of various ingrediants, suitapility for clientale in
selecting and preparing the recipe. Final screening of the

formulae was based on the gquantity of the protein.
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(£) Standardisation of recipe:

Ragl biseult was standardised accordlng to the procedure
recommended by Vaidehi et al., (1985) and the procedure is

Agiven in Appendix IV,
(g) Assessing the acceptability of selected recipe:

Acceptability trials of the gelected recipe were
cdﬁducﬁed at the laboratory level: A series of acceptability
trials were carried out at the laborajory with the selected
panel of judges. The penel members were selected from a group.
of 30 healthy women in the age group of 19 = 30. Tfiangle test

wag employed to select the panel members.

The procedure for the triangle test and the evaluation
card used for the trisngle test is presented in Appendix V.
From the thirty women who perticipated in the ﬁriangle test,

ten women were selected as judges for the present acceptability.

The acceptability trials on the panel members were done
ﬁsing the scoring method. A score card developed for the study

is presented in Appendix VI.
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The major quality attributes included in the score card
were appearence, flavour, texture, taste and overall
acceptability on a five peint hedonic scale. Each 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. Fach quality was assessed by the panel
members after testing the same sample gseveral times if needed.
The .panel members were permitted to take their own time and
judge the samples leisurely. The testing was cbnductéd in the
. afternoon between 3 - 4 pm, since this time was considered
. as the ideal time fér ccnﬁucting the accepbability studies
(Swaninathan, 1974). The Ponel members were requested to .
give scores based on two sets of response, the first giving
prefefence rank and the second en assessment of gensory

qualities.
(h) Mass production of ragl biscuits:

_ One ragi biscuit was reported to have nine gram supplying
36 K Calories and 1.3 g of protein. The three ragli bigscuits
used as the food supplement were expected to have 3.8 g of

protein. Since fourty children were included in the experi-

mental group, 120 biscults were required dally.
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4. BSelection of the child beneficiaries.

' Dietary babits of the child beneficiaries of the study
was assesséd through socio-ecpnomic gsurvey, focd consumption
survey and food weighment studies. The schedule used to
eéllect socio-economic and food consumption survey is presented
in Appendix VII. The schedule used for_food weighment survey

is presented in Appendix VIII.

The data for the socio—eéonomic and food consumphtion
survey were collected from 150 families through interview
method visiting each household. Data related to the
behavioural problem of the preschool children was also

Jcollected from the parents as well as from the teachers.

As the selected area was rural, the food weighment
survey was conducted for ome day. Raw as well as cooked food
used on that day by the family was recorded. All the foodl'
items the child ate as well as wasted throughout the day at
home as well as in the anganwadi centre was weighed and
recordéd. The plate waste was algo taken into account.

These data were collected from ten children five each from

conbrol and experimental groups,
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5. Conduct of the supplenentary feeding programme.

The gupplementary feeding was conducted for six months.
The food intake and plate waste were recorded‘daily. Records

of daily attendance and food intake were also maintained.

i) Anthropometric measurements were teken for all the
children, The height,weight, arm circumference,
chest and head measurement were teken every month

during the study.

ii) Clinical éssessment for all the children were
carried oubt with the help of a gqualified
physician at the beginning and end of the study
t0 ensure the normal health of the subject and
modified 1CMR clinical assessment form was used

for this purpose.

iii) Biochewmical evaluation: The blcod haemoglobin
level was analysed. This was carried out by
cyanmet haemoglobin method before and after the

feeding programne.



6. EBvaluation of the guvplementary feeding programme by

assegsing the nutritional status of the children in

angenwadi .

Futritional status of the preschool children was
agsessed 1o sthdy the impact of supplemeniary feeding
conducted émong 40 preschool children for aix months
period. PFollowing methods were used t0 agsess the
nutritional status; i, Anthropometric studies, ii. cliniecal

examination and 1ii. blochemical studies.

1) Anthropometric sivudies:

Mthropometric study is chosen since this is considered
as one of the most practical field techniques for the quanti-
tative assegsment of the nutritional status of children
(Trowbridge, 1979). FEagwaran and Devadas (1986) had stated
that the relation between anthropometric‘measuremaﬁt and
nutritional defeciencies are 0 be maifly used to assess the

nutritional status where clinical facilities are limited.

The height of preschool children is measured and the
heigh{ is a measure of long gtanding nutritional status. The

procedure is pregsented in Appendix IX,.



Fig. 2. Measurement of weight .
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The weight of children were weighed wearing very light
cloths., >Tﬁe_weight was measursed using the spring balance -
available a£ the Anganwadi itself (Fig.2). The procedure is
presented in Apﬁendix X. | |

Thélhead circumfereﬁce'ﬁés measured with a narrow
fleﬁible nonstrebteh tape made of fiberglass, ‘Head,circuﬁ;?
ference is related mainly to brain size and $0 a small “
extent to the thickness of the'scaip tissues and skull.v
It is a a prOce&ure in pediatric practise to detect the
pathologlcal condltlons. The procedure by which the head

. eircumference is taken is presented in Appendix XI.

The flexible non-stretch fibre glass tape was used to
measure the Zchest of the child at nipple line (Fig.3). The
aﬁerage of the inspired and expired chest measurement to the

nearest 0.1 cm is taken as the chest measurement.

Mid arm ciréumference was measured to the nearest 0.1 cm
with a fibre glass tape by plecing gently but firmly roundﬁthe'
limb to avoid compression of the soft tissues. The left a?m

was measured while hanging at its mid point,
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"1i) Clinical exeminetion:

' The presence or absence of climieal deficiency
symptoms attributed to malnutrltlon was assessed by a
quallfied physician from the adjacent primary health
‘centre in the broad day light, ‘The schedule suggested:
by National Institute of Nutrition for clinical survey
was used for preparlng the perxorma. The schedule used

for the survey 1s presented in Appendix XII.

iii)- Bio chemical,studieé:

Under.the biochemical studies the haemoglobin
. . estimation (Fig.4) of the preschool éhildren wes
conducted by cjagmét haemoglobin method. Details of
the method is glven in Appendix ¥III.
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RESULTS

A gtudy on the impact of ragi based food aupplement
on the nutritional status of the selected preschool children

is an assegspent of:

A. the dletary habits of selected preschool children
attending balawadi

B. the acceptability of = supplementiary food
prepared with ragi and

C. the effect of ragi based supplementary food on
the nutritional status of selected preschool
children.

A. THE DIETARY HABITS OF SELECTED PRESCHCOL CHILDREN
ATTENDING BALAWADI

The dietary habits of the preschool children attending
anganwadl were determinéd by conductiﬁg a survey on 'ecological
and socio-economic data-of the families'. The survey was
conducted in five villages of the Kalliyobr panchayat namely
Palapoor, Poonkulam, Kakkemoola, Thetrivila and Kannikekutri.
Actual food consumption pattern of the selected preschool

children was conducted.
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One hundred and fifty families were surveyea and the
results of the study are presented un&er the. following

“headings.

1. chio-ecoﬁomic conditions of the families
2, Personal characteristics of the families
. %, Personal home,pxoducﬁion-of food by the families
4, Food cansﬁmption pattern of the families
5, ﬁealth csnditioﬁ of the family members
6..Dgﬁai1s regarding the‘preschoql'children

'j. Actual food consumptlon pattern of the children was
conducted in a subsample of ten families and the results are
presenped under:

7. Dietary intake of preschool children

1. Socio-economic condition of the families

Socio=economie condition of the families cover
partiéﬁlars related to religion and cagte, type of families,
housing conditions, fhysical facilities such as potable water

and disposal of waste and excretes.
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Table 1.1. indicates the religion and cagte particulars of

the families.

Table 1.1. Religion and caste particulars of the families

vy ame

Religion and caste Number Percent
Religion _
Hindu - | 112 T4 67
Christian ' 38 . 25.33
Total | 150 100.00
Forward Caste 1 " 0.67
Backward caste 113 5 .33
Scheduled Caste/Tribe / 36 24,00
Total S 150 ~100.00

- = - = - A e T A T - A W 4P G 90 <O

As revealed in table 1.1, 74.67 per cent are hindus
and 25.3%% per cent are christians., Caste particulars of
the families reveales that 75.33 per cent and 24 per cent
belong t0 backward community and scheduled caste/tribe

respectively.
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Detailyg related o the type of the families are

presented in table 1.2.

1.2. Type of the families surveyed,

Type and gisze : ' Number Per cent
Type -
Nuclear femilies 10 74 .00
Joint families 39 . 26 .00
Total - 150 100.00
Size | |
Small families 56 37,33
Medium families ‘ | 70 46,67
Targe families ' Aé& . 16 .00
Total _ : 150 100,00

- i oo - - - - -t -

 As revealed in the bable, 74 per cenb of the families
surveyed are nuclear families and 26 per cent are joint families.

" On the basis of the family size the families are classified

into three groups namely small, medium and large families, @® P™-

the  guidilines of Devades £ 2l , 1975
Ag revealed in the table only 16 per cent of the families

surveyed were considered 140 be large families.
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Table 1.3 represents the housing condition of the

families,

Table 1.3. Housing condition of the families

Housing condition Number Per cent

Possession of house

Own ‘ 149 99.%3

Total | ' 150 100,00

Type of house

“Piled | 26 17,33

Thatched 3 120 80 .00
Tqrraced ' 24 2.67
Total : 150 100 .00

- - -

Ag revealed in teble 1.3, majority of families are
found to possess small houses, thatched usually 99.3%3
pér cent of families possess their own houses. 2.67

per cent live in terraced houses.
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‘The drinking water facilities are presented in
table 1.4.

Table 1.4, Drinking water facilities of the families

e - —-—

 Source igﬁ% Distance f£rom house ggﬁt
Public well - . 16,00  In the premises 42,00
Private well 34,66  Approximately ¥ ldn 41.%3
Public tap 19.%3  Approximately 1. km 14,67
Private btap "~ 4,00 Approximately 1% km 2.00
Public bank 0.67
Neighbourhood well .18.00
Ponﬁs | 0.67
2;3 sources 6.67
Total - . . -100..00 . Total 100.00

| As revealed in table 1.4, 34.66 per cent of the
families have private wells and 18 per cent use neighbourhood
privaﬁe well., 42 per cent of the families surveyed have these
facilities in the premises, of their houses, while 41.33 ‘per cent
have {0 walk approximately + km to collect wéter. The remaining

familiegs have to walk more for ithe same.,



Table 1.5 presents the dabta regarding the persons
who wébe.responsible for eollecting water for drinking

PULPOSES .«

Person responsible. ‘ . ‘Number  Per cent
Hother . | | . 76 - 50,67
Father . _ 2 1,33
;Yﬁider brother/Sister B 1 L 0.67
Elder relatives - 1 | 0.07
Pather and mother . . ' | 41 27933
Mother with elder brother/sister 6 4,00
-ﬁéther with elder felatives o 15 : '10;00
Others - 8 5,53
Total | 150 . 100.00

' Among 50.67 per cent of the families mother alone is
responsible for collecting water but in few families, mother is
© assisted by father (27.33 per cent), elder brother/sister

* (4 per cent) and elder relatives (10 per cent).
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Time spent. for collecting water is presenﬁed in

table 1.6 .

Table 1,6, Time spent for collecting water.

"Dime spent S Wumber of T pon noms
(" in hours) S fomilieg =~ = LoX oond
o-% . 15 10,00
r-1 | 27 18,00
1 =13 | ;. 28 18,67
L2 =2k . 3 31 | 14,00
23 . . 20 - 13,33
3 - 3% : 9 600
potal 150 ~ 100.00

©As ?evealed in table 1.6, 10 per cent of the families
spena'a minimum of half an hour per day whereas 6 per cent of
the families spend & maxinum of 3.t0 3% hours for collecting
water. The reason suggested for such a drudgery is the non
co-operation'of the neighbours, drying up of wells and non

functioning of public taps.-
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Next to drinking water facilities a major problem
faced by the families are latrine facilities. This
indirectly reflects the hygienic practises pprevalents. = iq

among them and the details are presented in table 1.7.

Table 1,7. Latrine facilities of the families.

- wen - e 2 o anp . . - T . G R D 0 S S P e o St P

" Location
e S e Number of Per -~ A sl s Per
Facility PO of filush Tumber
. | families cent ouk | cent
Flush out 47 3133 Premises 22 - 460.8
\Oﬁenlﬁladé”< k 103 ' 68,67  Less than 25 = 53.2
Total 150 100.00  Total 47 100.00

' Tabie 1.7 revealg that only 31.33 per cent of house-~
holds are in the habit of using\fluSh outa! for this purpbse.
Among ﬁhese families only 46.8 per cent have this facility
in their homes whiie'53;2'per'cenﬂ ére.utilising vhe publie
facility. About 63.67 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.



Table,jgaﬁ Usage of flush out by the familieS¢ '

Hablt of using ~ Per - Household members Fer.

flush outs - cent  who were not using cent
Yes” 42,55  Children - Afraid 88.89
No . . o . 57.45 Mele adults - Don 11,1
S | - o ' like |
Total 100,00 100.00

| As revealed in thle, a maaor factor which determines
ﬁhe aetual use of 'flush outs by the families are actual
'Dosse831on. Out of 22 ;amllles who possessed this facility,
20 xﬂmllles are in the habit of u51ng this. Another notable
point in this regerd is that among the families who are not
~using regulerly latrine faéilities,children.aﬁd adult males
are found to éhcwvinaifferencé $o such group while children
below the age of 8ix refuse to use latriﬁe facility because
they are afraid, Adult males prefer 'open field' to 'flush out’

- facilities.

24 Personal characteristics of the family members

! Personal characteristics such as size and ccmpositlon
AOL the famlly, physiologlcal condition and literacy level of
the fa@ily members,leconomlc and_oeeupatlonal status of the .
families etc. are studied and presénted; |

Detalls regarding the size of the families are given
in table 2.1.
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Table 2.1. Details of the size of the families

Size of the

Families Number Per cent
1a + 2c¢ 1 0.67
2a + 1o 5 %433

2a + 2¢ 52 %4 .66
" 2a + 3¢ 40 26 .66
2a + 4c 8 5.33%
2a + 5¢ 1 0.67
2a + more than 5c 1 0.67
3a + le 1 0.606

%a + 2¢ 11 T 33
3a + 3c 1 0.67
3a + 4c 3 2.00
%a + 5S¢ 2 1.3%
3a + more than 5S¢ 1 0.67
4a + e 1 0.67 -
4a + 2¢ 6 4.00
4a + 3¢ 2 1.33
da + Ac 1 0.67
5a + ie 2 1.33
5a * 2¢ 1 0.67
S5a +3¢ 1 0.67
5a + 4c 1 0.67
5a + 5¢ 1 . 0.67
More than 5a + 1 ¢ 2 1.33%
More than 5a + 2¢ 1 0.67
More than 5a + 3¢ 3 2.00
More than Sa + 4c 1 0.67

Total 150 100.00
a = adul$ ¢ = children
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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,

- et - - O - - o

Ain Searey ot Meebere.  oemt
0 - % T 0,91
o= 1 3 0.39
1 - 2 34 441
2 - 3 33 4.28
3 = 4 68 ' 8,81
L - 6 147 19,04
6 - 9 46 5,96
9 - 12 20 ~ 2.59
12 = 15 13 1.68
15 - 18 12 1.55
 hdult men 194 25.1%
Adult woman 195 25.25

Total 172 100.00

- > T P . o 2 o = - v —-—
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There are 772 members in 150 families surveyed. As
depiéted in table, 19.04 per cent belong to the age group of
4 to 6 years and 8f81 per cent are between the age of
% %0 4 years. Adult females. constitute 25.25 per cent and
adult males constitute 25.13 per cent of the total population

surveyed .

Table 2.% reveals the physiological condition of

the families.

m

Table 2.%3. Phygiological condition of the families.

Physidlogical condition

of the family members Numbexr Per cent
Preschool children 172 - 22.28
Pregnent mother - 13 - 1.68
Nursing mother 26 337

Total 211 27.33

Table 2.3 reveals that in the 150 families surveyed,
there are 172 preschool children, 1% pregnant mothers and

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

foamily members.

Table 2.4, -Titeracy level of the femily members.,

Literacy level | Members*  Number Per cent
Illeterate Male 12 1417
- ' Female 69 13.58
Can read Malayalam Male 19 3.74

~ Femple 10 1.97
Cen write Malayalem Male | 17 3.35
. TFemale 25 4,92
Primary school level ~~  Male 38  7.48

oo ‘ - Fenale . 55 10,83

'Middle school level ~— Male = 38 T7.48
‘ | Female 31 6.10

“High School level: Male 67 13,19
! - ' Pemale 58 11.42
éollege level Male 2 0.39
Female T 1.38

Total ' 508 100.00

¥ Children below six years are not included
except 28 children who are already attending
primary school, | |
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Table 2.4 reveals that 27.75 pér cent of the population
‘surveyed (excluding children below six years and not attending
primary school) are illiterate of which 14 .17 per cent are
‘males -and 13.58 per.cent sre females. Table also reveals ﬁhat
_24;61~§erﬂcent of people are educated upto high school levél

- of which 13,19 per cent are females and 11.42 per cent males.

.- Table 2.5 represents the economic status of the

families in'which monthly average income is presented.

Table 2,5, TFeonomic status of the families.

Fumber of

,wMonphiy incomev(%): . Pemilies Per cent
-=-0 ;\ 200 Jli A  , ’“," 6 _ ” _4906
201 - 400 - 67 -‘-44@67

401 - 600 - - i 46 - 30.67
661 - 800 14 9433
801 - 1000 8 5 .33

1001 = 1200 5 5433
1201 - 1400 1 0.7
1401 = 1600 3 2,00

‘Total . . 150 100.00
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Ag depicted in table 2.5, 79.34 per cent of the
families came under poverty line. The occupational status
of the family members with refereﬂeetto various employment are
token up. This includes Agricultural occupation, business,

Government job and daily labour,

* Pable 2.0. Océupational gtatus of the families.

-0 . e e - e — - 00w At cum 22w wat

Oceoupetional status -Number Per cent
Marginal farmer 1 0.67
Private business . - 5 5433
Coolies ‘ 929 66 .00
Government job ' 10 6.67
Others - 4 2,67
2 = 3 jobg* : 26 17.33
4 -5 jobs* 5° 3.3%
Total . 150 100 .00

-t o - o

* Includes oceabtional farming and working as coolies,
" business and odd jobs etc. :

The table reveals that majority are working-as narginal

farmers or agricultural labourers. Very few familieg are sub-

gisting on full time agricultural occupation, business and
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Government job. " Other jobs not listed in the table included
bailor, driver and get income ag rent from shop and a house.

Table 2,7 indicates the frequency of exposure o

different wedia by the families.

Table 2.7. Freguency of exposure 1o different media by

the femily members.

1 o i 200 R S e ] N e T e S S e T P O L0 A N A e S S - e e - - e v i v e

Ni1  Daily W0/ yegny IWice/  yopgmyy Occasio-

month

nally
Media —————— e e e e e

¥um Per NWum Per Tuom Per Num Per Num Per Num Per Num Fer
ber cent ber cent ber cent ber cent ber cent ber cent ber cent

S . T G - G o S G W T a3 e s R D ) o e o

Newspaper 118 78.67 1067 6 4 8 5.33 2 1;33 - - 15
Magazine 104 69,33 - - - 9 6 34 22.67 - - 2 1.33 1

Cinema 137 91,33 = = - - 3 2,00 10.67 6 4.00 3
T 0Vo 107 71 933 1 0567 - = 4—0 26 967 - - . - - 2
Training . - . _ _ _

g, 149 99.33 | 1
Radio 80 5%.33 61 4067 = = = =~ = = = - g

10.00
0.67
2.00

1.33
1 0.67

6.00

As revealed in table 2,7, media like newspaper,
magagine, cinema, T.V., training programmes and radio are

not used effectively by these families,
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3. Pergonal home production of food by the families.
.Data_regarding home production of foodé of both
animal or vegetable'origin were collected and preéentgd,
This'incluaes the number.of familiesAresponsible foi houe
production, quéntiﬁy of food products available, quantity
used or sold by them and income from the home produced food

products.f

- Pable 3;1 furnishes details related to home production

of food.

Table 3.1. Home production of food,

Home Number of
production fomilies Per cent
Yes 66 a4
ne 84 56

Total 150 100

As revealed in table 3.1, 56 per cent of the house-
‘holds have no home production of food whereas 44 per cent

of the families are interested 40 have this.
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Table 3.2 furnishes further detalls regarding the

families engaged in production of various food crops.

Table 3.2. Pamilies engaged in bome production.

- - e - —— o 2% e s b

Number of

. Foods production | Pamilies Per cent
Products of animal food 19 12,67
Products of plant food 28 18?66

""" Pmé?gg glgg]t.hfg%gn * 19 12,67
Totsl .. : 66 | | 44 .00

"As revealed in table 3.2, 19 per cent of Tamilies are
interested to.proﬂueé foods of animal origin at the house-
hold level while 28 per cent of the families produced foods
of plent origin. Another 19 per cent of the families are
interested in the home production of foods of animal and

planﬁ'origin."

The average quantity of the foods produced by the

families per month are presented in table 3.3.

\
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Table 3.3. Average guantity of food products produced.

— e - g

 Tood  Number of Tobal quentity Average quantity
Produced - families  produced/month produced /month
Coconu% 44 1100 (in nos.) 25 (in nos.)
Tapigqa | 7 35 (in kg) 5 (in kg)

Mille 10 1348.5(in 1) 134,85 (in 1)
B | 30 1059 (in nos) 35.3 (in nos)

The major food crops produced at the household level
are coconut, tépioca, mi and egg. Awmong the food crops
coconut is_found t0 be the most common one, followed by ege,
millkk and tapioeca.

Details regarding the usage and sale of the food

products produced in the family are furnished in table 3.4,

Table 3.4. The usage and sale of the food products.

ag sold

Families used PFamilies used ag well

'piggﬁct Numbers gggg}ity Numbexr Qggggéty Qu:gféty
‘ month :
Coconut {in nuts)28 632 16 308 160
Tapioca (in kg) 4 12 3 14 9
Milk (in 1) - - 10 130 1218
Fgg (number) 2 24 28 168 857

Py o
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As revealed in the table, milk ig sold out in large
quantities by the families. This trend is found in decreasing

order in egg, coconut and taploca.

Table 3.5 furnisheg the income obtained from the

home produced produchs.

Table 3.5. Income from the home produced products.

Food Number of Income (in Average income
products families rupees) (in rupees)

selling the per month per month
products _

- Coconut 16 395 /- 24 .69/~

Tapioce 3 12/- 4/-

Milk 10 5481/- 548.1/-

' f

- - -

Table %.5 reveals that more income is obtained by

selling ﬁilk followed by egg and coconut.

4. Pood consumption pabttern of the families.

Food consumption pattern of the families are assessed
by determining the monthly expenditure patitern, the frequency

of use of various foods by these families, meal pattern of
the families ete.



Table 4.1. HMonthly expenditure pattern of the families

Expen-
diture
per mon-
th (in
ruppess) ber cent ber

Recre-

0 - 10
11 = 20
21 - 30
31 - 40
41 ~ 50
51 - 60
61 = 70
71 - 80
81 - 90
91 - 100
More than

100
Nil
Total

s o

.

150 100

-

150 100

iy oo

28
55

5

3
19

[SA RN

150

18.67°28 18.67 85. 56.61

36.61 71 47.33 36
22,67 32 21.3% 21

2.00
22,66
0.67
2.00
4.00
0.67

100 150 100 150

6
2
2

.

4.00

1,33
1.33
O '67

1.33
0.67

0.67

2.67

1
E;

s

14.00 8
0.67 3
12400 10

= 1
0,67 -
0.67 -
1.33 -

- 62

. N e Tac s  Cere- Repaying

Food Clothing Shelter Health  Education Travel Gifts monies ation 1loan
num per num per num per pum PEr NUM Per nul per num per num  per  num per num per .
cent ber cent ber cent bercent ber cent ber cent ber cent ber cent ber ceﬂt'

— . -

47 31.33 55 36,67

24,00 19 12.67 4% 28.66 58 38.67 37
5.33 20 15,33 52 34.67 6

2.00 3 2.00-2 1.35 2

6,67 11 7.33-8 5.33 =

0.67 12 8.00 = = -

- 1 067 = - -

- 1 0.67 - - -

- 4 267 - - -

41,35 - - 3 2.00 2

100 150 100 150 100 150

100 150

- o o

4.00 -

" -7

1.33 101 67.3% 99

100

8

150

97 18.00 103 68.67 41 27.33 14
24.67 |

9.33

5.33 20 13.33

e

100

8 5.33
3 2,00
%3 2.00.
1 0.67
4 0.67

66 .00

150 100

——re m oo

-d
NoY



Vixd. Table 4.1 represents the monthly expenditure pattern

of the family.

As revealed in table 4.1 expenditure incurred for
clothing, shelter, health, eﬂucatioﬁ, travel, gifis,
ceremonies 'and recreation are comparatively less. It also

revealed that major share of income was spent on food.
Since major portions of the income was spent for
food, the expenditure pattern for food was further analysed

and the detalls are presented in table 4.2,

Table 4.2, Monthly expenditure for food per month

0 =100 Nil e
101 - 200 27 18.00
201 - 300 66 44,00
301 = 400 27 18.00
401 - 500 16 10.67
501 - 600 8 533
601 - 700 4 2.67
701 - 800 2 1.33

Total 150 100 .00
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Table 4.2 reveals that the expenditure pattern for
'44 per ceﬁﬁ of the families surveyed were in the range of
359201 - 300 per month. It also reveals that 80 per cent
of the Tamilies speﬁt less than Rs.400 per month for their

food.

" Detaile regarding the savings made by the families

per month were calculated and presented in table 4.3,

Table 4.3. ©OSavings per month by the fomilies.

—— - 4 _ -

Savings per month Number of

(in rupges) families Per cent
.0 - 40 o 27 | 18.00
41 - 80 11 : 7.33
81 - 120 4 2,66
121 - 160 - . -
161 - 200 4 2,66
201 - 240 : - -
241 - 280 1 0.67
281 - 320 ] 0.67
Wil 102 68,00
‘Total ' 150 100 .00

02 v - S e e o - -

As revealed in table 4.3, 68 per cent of the families
were not able to save any woney from the income they had and

very few families were able to save somebhing. '

Table 4.4 represents the frequency of use of different
food meterials in the families.



Table 4.4. Frequency of uge of different food materials.

- gas

Dail More than  Less than Once in Once in  Occasio- Nil
~ alLy thrice/week thrice/week a week a month nally :
Food items - ——- - o e o e
: + Num Per- . Num TFer Num Per Num Per - Num Per Num Per Nam Per
| ber cent ber cent bher cent ber eent ber cent ber cent = ber cent
Y2 3 4 5 6 T B 9 0.1 12 13 14015
Cereals ,j': L 'ﬁﬁg ‘
Rice - 7150 100.00 = - - == = - - - = - -
Wheat - S 4 2,67 3% 22 35 23.33 35 23.33 T 4.67 6 4.00 - -
Rava | . 1 0.6 T 4.67 6 4.00 16 10.67 ‘5  3.33 4 2,67 - -
Pulses B S N : ' o . : - ‘
Redgram dhal . . 7 4.67 13 8.67 41 27.35 21 14,00 19 ' 12.67 '3 2.0 - -
Greengras dhal - - 29 19.,3% 34 22.67 48 -3%2.00 11 T+33% 5 %33 - -
Blackgram dhal - - 2% 15,33 24 16.0 42 28.00 5 3.33 -4 2.67 52 34.67
Oil geeds and nutg' '
Coconut 150 100.00 = = - - - - - - = - - -
Ground nut 5 3.3%3 25 16.67 10 . 6.67 43 28.67 19 - 12.67 14 9.33 34 22.06
Roots and tubers o | - - o ~
Tapioca - 37 2467 62 41,35 17  11.33 26 . 17,33 8 5,34 - - - -
Potato - - 7 4.7 15 10.00 32 21.3% 7 - 4.67 30 20.00 59 39.33
Colacasia . - 40 26,67 23 15.3% 19 -~ 12,67 -8 5933 6 4.,00 54 36,00
Yam ‘ 1 . 0.67 21 14.00 27 18.00 26 17.33 4 2.67 59 39.33 59 39.33
Colias 2 7 4.07 13 8.

1.33 8 5.33 22 14.67 14  9.33%

67 84 56.00



Table 4.4 (Contd.)

1 .2 3 4. 5 6 7. 8 9 10 11 12 13 14 15
Other vegetables ; ; S : ‘ o
Banana R | 0.67 35 23.33 29 19.33 26 17,33 13 . 8,67 18 12.00 28 18.67
Ledies finger 2 1.3 30 20.00 15 10,00 33 22,00 27 18,00 32 21.33 11 7.34
Brinjal = 9 6.000 32 21.33 20 13.33 44 29.34 6 4.00 31  20.67 8 5,33
. Drumstick .2 1.33 10 67 48 32.00 32 21.33 13 8.67 54 22.67 11 7.5%
Cucumber .3 2.00 22 14.67 24 16.00° 36 24,00 26 ' 17.33 12 8,00 27 18.00
Snake . gourd 2 1.3 27 18,00 22 14.67 37 24.67 13 8,67 31 20.66 18 12 .00
Bitter, gourd 1 0.67 19 12.67 13 8.67 14 9.33° 9 6.00° 4 - 2,67 90 60.00
Others ) ) 4 2.67 27 18,00 29 19.33 45 30,00 42 28.00" 3 2,00 3 2.00
Green leafy~vegetabies i : : _ : : -
Drumatick L2 1.33 36 24.00 14 9.33 20 13,33 7 4,67 14 33 57 38,00
pmaranth 27 133 38 25.33 23 15.33° 26 17.3% 11 7.34 0 9 6.00 41 27.3%
Cabbage S 0.66 22 14,67 19 "12.67 15 10.00 4 - 2.67 12 L0  T7 51.33
Fruits PR : - ' | ‘
Benana, .2 1.33 30 20.00 16  10.67 27 18.00° 45 30.00 28 18.67 2 1.3%
Plantain .10 6.67 51 34.000 22 14.67 27 18.00 11 7.33 25 16.67 4 2.66
Milk ond its products | -
CMilk L . 82 54.67 1% 8.67 9 6.00 - - - - - - 46 30,66
Butter milk . 48 32,00 - - - 18 12,00 =~ - - - 76  50.67
Curd 22 14.67 - - - - 2 1.33 = - 6 4.00 120 80.00
Flesh foods ‘ - : -
Meat - - - - - - 18 12.00 20 13.33 100 66.67 12 8.00
Figh 120 86.67 12 8.00 = - 2 1.33 3 2.00 3 2.00 - -
Egg 5 3.3% 24 16.00 9 6.00 27 18.00 14 9.33 30 20.00 41 27.%4
Miscellaneous ' ' ' ‘ .
“Palm o1l 126 84.00 4 2,67 1 0.67 5 333 2 1.33 5 3433 7  4.67
Sugar 144 96.00 4 2,67 = - 2 1.3%3 = - - - - -
Jaggery - - - - - - 20 13.33 24 16 39 26 67 44.67
T TTTTTTTTTTTTTT - ~d
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It reveals that rice and cocomut are the wwo food
items which are used daily by 2ll families. 74 per cent
of the femilies do not use rava at all and 86,67 per cent
use méat, very occagionally. Toods like curd, yam,

' blaék‘gram, dhal, bitber gourd are not popular smong many .

" of the families.,

Table 4.5 explains the frequency of cooking of

different food articles for a day.

Table 4.5. Frequency of cooking of different food articles.

Once/day... Twice/day Thrice/day Wil

Tood articles ¥um Per Num Per Num Per Wum Per
ber cent ber cent ber cent . ber cend

Cerecals o 106 T0.67 42 28,00 . é' 133 = =

. Pulges - 128 85.35 12 8.00 =~ = 10 6.67
Gesn e, W %400 - - s -9 6.0
Other vegetables 127 84.67 23 15.33 = = - -
Roots. & tubers 143 95.3% 7 4.67 =~ = - =
"0il seeds & nuts 102 68.00 46 3067 - - - =
Flesh food i34 89.33 16 10.67 2 1.33 = -

Milk and its

products 98 65.33 12 8.00 =~ - 40 26,67




The table revenls that in most of the families the
food afticies are cooked only once in a day, cereals cooled
twide:by'ES per cen£ dfvfamilies and cpcanuﬁ ié also uged |
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 surveyed.

Table 4.6. The meal patterﬁ_of the family.

ws - - - oo

, : U Ca i More than
2 nmeals % meals 4 meals 5 meals © meals 6 mesls
Members A - ——— . -
' - - Num Per NWum Per Num Per Num Per Num Per HNum Per
ber cent ber cent ber cent ber cent ber cent ber cent

e oo suw G Y G o S wa o s
v

Below 3 years = - 6 7.79 7T.9.09 43 55,84 11.14.29 10 12.99

Preschool children - = ' 80 46.51 87 50.58 5 2.91 = = - -

School going L . , L L
"ohilacen , 54 50.94 44 41.51 8 7.5

Children not | - - - - - - -
attending school = 12 100.00

Adolescent . - = 1610000 -~ - - - - - - -

Adult male 14 T7.20180 92.70 -~ - = - - - - - -

Adult female 0 4.62186.95.38 - - - - - - - -
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Table 4.6 reveals that ﬁpree meals a day were found to be
the common meal pattern of the families, There was no
siénificant,diﬁfersnce in the meal pattern of the adult male
or‘adult_ieméle or adolescent. However preschool children
.were:fepqrégd to Pe giyen mealé 4 or 5 timeS'daily,includihg
the two feedigg from Angan@adi. School going children and
small children below three years were found t0 get special

attention;.‘

Table 4.7 represents the details related to the

pattern of serving meals by the families.,

‘Tablé. 4,j} :Méal serving pattern of the families.

T ﬁeal'éérving7pa£tern " TNumber. Per cent
Meals taken together 47 3133
First by the head = =~ 30 20.00
Firét by male members 7 4 .67
First by the children : . 23 15433
Last by the housewife .- 16 - 10.67

No such rules 27 18,00

Total 150 100 .00




Table 4.7 reveals that in 31.33% per cent of the
families, meals were taken together while in 20’pér cent
of the families, meals Weva served to the head Tirst and in
{0,67 per cent of families, the housewife take food only
af%e: feeding all the family members while in 15.3% per cent

of femilies food is haken by the children first.

Culinary practises of the families related to
preparation of dry food articles such as cereals, pulses,
fruits, vegetables etc. were collected and details are

. given in table 4.8 and 4.9,

Table 4.8. Preparation of dry food articles prior to cooking.

- - . - e o . ) G o

Cleaning Number Per cent Washing Number Per cent

1.Cleaning/ - |
winnowing . _
washing and 20 13:33 Once 63 42
drying

2 .Cleaning/

vinnowing and | .
waghing just 55 | 36 .67 Twice 84 56

before cooking
3.Haghing alone

just before 75 50,00  Thrice 3 2
cooking ‘ '

Total 150 100.00 150 100 - -
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As revealed in table 4.8 only 13.%3% per cent of the
families pay attention to clean, wash or dry immediately
after purchasing. More than half of the housewives are in

the habit of washing rice twice before cookiang.

Table 4.9. Preparation of fresh food articles.

Preparation - S lumber TPer cent
1. Washing soon after purchase 53 35.33
2. wéshing just before using 93 62 .00
3. No washing at all 4 2,67
Total ‘ 150 100.00

Table 4.9 reveals that %5 per cent of the house-
wives were in the habit of washing fruits and vegetables
immediately after purchase while 62 per cent were in the

habit of washing these food usually before use.

Table 4.10 represents different metheds employed

for cooking different food itens.



Table 4,10, Different methods

employed for cooking.

84

Boiling &

'8

o pone @ :Apéorb;hé .v‘speéming'=; iEryiﬂg
TFoods ——— . : —— .
Co Num Per Num Per Num Per Num Per
ber ‘cent ber cent ber cent ' ber ecent
QEEQE’:.E S . Lo o
Rice - . - 150 1oo.oo 2 1.33 - 10% 68,67 129 66,00
Wheat - ' . 26 17.33 S - 96 64..00 96 64.00
Rava 30 20.00 =~ - 20 13.3% 26 17.33
Pulses _ | o R o 4
Redgram dhal 80 53.3% 24 16.00 61 40.67 . 51 34,00
‘Blackgram dhal 12 8.00 = - 95 63,33 53 35,33
Greengram dhal 97 64,67 - - 32 21,33 65 .4%,33
0il seeds & muts - o o : o .
Coconut 150 100.00 73 4867 71 47.33 150 100.00
Ground nut 69 46,00 =~ - 10 6.67 84 56.00
Roots and tubers |
Tapioca 106 70.67 - - 19 12,67 T3 48.67
Potato : 47 - 31.3% 11 T34 %6 24.00 88 58.67
Colacasia ' %5 23433 = - 19 12,67 15 10.00
Collas o 11 T34 = - 24 10.00 28 18.67
Other'vegetaﬁles-'~ S ‘ SR e
Banana . 10% 68.67 - - 13 8.67 89 59,33
Ladieg fingey 17 51,33 - - 13 18.67 78 52,00
Drumstick - 43 28, 67‘ - - 13 8.67 3% 22.00
Cucumber 40 26 .67 - - 25 16.67 . 35 2%.33
Snake gourd 69 46,00 - - 10 6.67 55 36.07
Bitter gourd 50 5%e3%. = - - - 42 28.00
Others 8% 56,06 - - 17 11.33 52 34.67
Green leafy vegetables |
Drumstick 55  36.67 2 1,33 41 27.33 44 29.3%3
Amaranth 55 36.67 7 4.67 14 9.:33 47 31.33
Cabbage - 27 i8.00 - - 28 18,67 _27 18.00
Flegh food : ) -
Figh 123 '82.00 - - 32 21.33% 82 54.67
Milk ‘
104 69§33 - - - - - -




As revealed in table 4.10, boiling is found to be the

most common method of cooking followed by frying and steaming.

Storage methods adopted by the femilies are presented

in table 4.11,

Table 4.11. Different methods of storing foods.

As such As flour

Sun dried | Immersed

Pried

Num Per
cent ber cent

Num Per

Food stuif Num Per Num Per

' ber cent ber cent
Cereals ' 85 56,67 97 64.67
Pulses 73 48.67 17 11.33

Green leafy
vegetables

Other vegetables 77
Fruits 61
Flegh foods -
Roots & tubers 129

Milk & milk

products 98

e o e g S o

51.33 65 43.33
40.67 - -

- - -o

86.00 32 21.33

65 «33 - -

Num Per—
ber cent

—— e D 2 . S gAY

23 35.33

48 32.00

L o

24 16.00

- -

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

perishable foods are

such or raw, as flour, or roagted flour.

banana are immersed in wabter and stored.

stored as such.

and powdered and stored ag flour.

Dry foods are stored as
Vegetables especially

Banana ig also dried
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Different periods of storage of various food shtuffs

are presented in table 4.12.

Table 4,12, Period of storing foods.

Imnedia- | _ Upto one Uphto one No
tely used One day 2-4 days week nonth Storage
Food stuff - -
Num Per Num Per Num Per Num Per Num Per HNum Per
ber cent ber cent ber cent ber cent ber cent ber cent
Cereals 38 25,%% 14 9,34 24 16.00 69 46.00 5 3.33 =~ -
Pulses Ak 29:33 20 13,33 46 30.67 28 18.67 . 2 1.33 10 6.67

Green leafy ‘ - .
vegetables 1+ 4935 . 67 44.67 9 6.00

Other vege- = ' | o o
rables Co .. ©58.38.67 34 22.67 54 36.00 4 2.66 ,

Roots & tubers 78 52,00 27 18.00 38 25.33 T 4.67 - L

Fruits 43 28.67 64 42.66 43 28.67 -~ = - o

Milk & milk ~ | -
products 16 10.67 33 22300 - - f - - - 101 67.33

Flesh food 132 88.00 18 12.00 - =~ - - - - - -

The table 4.12 indicates that majority of the families
are not in the habit of storing food articles for a long perion
Dry food arﬁicles like cerealg and pulses are shtored for one
" month while perishable foods like fruits, vegetables, green leafy
vegetables etc are stored upto 4 days. Milk aud 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 used for storage.

Nﬁmber of :

COntaine?s fomilies using Per cent
Mud. pot ) 109 . 72.67.
Tin , 81 . 54.00
Glass . '  86 | 57«33

. Aluminium ° B AT 78,67
Plastic 73 48,67
Cloth TS 30,67
Farthern were 28 C 18,67
Steel SO =~ S 56.00
Gopper 24 1§.bo~

‘Among the various types of aontainérs, containers
. made of aluminium and wud 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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Table 4.14 presents details regarding storage spaces.
This data is presented to £ind out the hygienic practices

prevalent among the families.

Table 4.14. Place of storage of these food items.

Number .of

Placg'of storage Pomilies ¢ Per cent
Kitchen - :
| ‘Open place , 76 50,67
Cupbqa:dl‘ _ . 20 © 13,33
- Store rééﬁ' | . L
" pen ‘place AT 20.00
" Cupboard .8 : " 533

Ag revealed in table only very few families have

proper facilities for storing food articles.

Table 4.15 presents detalls regarding the preser-

vation of foods by the femilies.
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Table 4.16. TFoods preserved by the families.

- Pickle

Food‘ s-‘ouff ————————

Fried and seasoned

Number Per cent

Number Per gent o

- o

Liﬁe - 99
Mango , 106
Ginger -
Amla ' 24
Lemonll | 4
Greenlﬁepper 7

70.67
16,00
2,67
4-67

As revealed in table 4.15 mengo and lime are the

rogt commonly preserved fruits by these families.

Compared to0 these fruits, amla, lemon, ginger and

green pepper are less popular.

Details regarding the shelf life of the foods

preserved are presented in table 4.16.
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Table 4.16. Shelf life of the foods preserved.

- v - - -

Upto one U?to two Upto one Hore then

3-4 days week weeks - month ' one month

- Foods - o e e e e

Tum Per Num Per Num Per Num Per Num Per

ber cent ber cent ber cent ber cent ber cent
Tiime : L - 18 18.18 48'48049 33 35-33 -~ -
Mango- ' 5% 50 36 33.96 12 11,32 5 4.72 - -
Ginger - - 1168.75 531,25 - - - -
Gooseberry - = 1770.83 729,17 - -~ - -
Lemon - 11 50 8 36.36 3 13.64 - - - -
Green pepper - = 4 57.14 3 42.80 - = - -

N, -t - - -

Thig indicates that lime and mango are the foodg which are
preserved for long time by these families. The major reason
given for this habit is that mango and lime have better shelf

life compared to other food articles.

Containers used for preserving the food material are

presented in table 4.17.
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Table 4.17. Containers used for preservabtion,

Containers used Kumber of families
@lass A 42
. Tarthern wafe: : 3
| Mud poﬁ | 37
Sﬁeel vessels 16
Glass and mud potb 13
Glass and steel ' 11
. Mud pot and steel | 7

Among various types of containers used for preser-
vation, glass is found to be the most commonly used

cbntaihér for preserving the foods followed by mud pot.

5. Health gtatus of the family members.

Health status of the family members was assessed by

collecting information on their mor-bidity status.

Details related to the prevalence of diseages among

adult members of the families are presented in table 5.1.



Toable 5.1, Prevelence of diseases among adult members.

- - e

Particulars related Number of

Per. cent

t0 various diseases adult members

Arthritis 2 822
Chest pain 18~ 4,63
Stomach pain o 1.54
Drowsiness 5 1.29
Fever 5 1.29
Diabetes- 5 1.29
' Asthma 5 1,29
Yar pain and puss 4 1,03
Back pain - 4 1.0%
Ulcer 4 1.03
Tuberculosis % 0.77
Diarrhoea and dysentery 2 0.51
Mental dgpression 2 051
Pfessure 2 0.51
'Over bleeding 2 0.51
Jaundice 2 0.51
Gas: trouble 1 0.26

Nil 287 1378

Total . 389 100.00

oy - - e s - — -
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. Teble 5.1 revealed. that 73978 per cent of-the-adults;
have no ailments and health problems and are found to lead
avnormal‘healthy 1i1e¢_ 8,22 per ‘cent of the aﬁults have
arthritis anﬂ 4,63 per cent of the adults have chest pain,

Treatments taken for the ailmants,weré also collected,

. and the results were presented in table 5.2.

H ,-ﬁi N

Table 5.2.' Treatuent 58 Lbaken for various diseases.

Treatments taken | Humber of adults Per cent

Allopathy ' b2 ‘: | 60.78 |

Homoeopathy 5 490
 Ayarvedic 24 23 5%

Medical shop/ : -

el medication -4 5492

No treatment 7 6.87

Total - 102 ' 100.00

As revealed in table 5.2, allopathy is found to be
popular followed by ayurvedic treatmenis, Only 7 per cent of

the family members are reported to negleet their eilments.
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Table 5.3 presents the reasons suggested for the

discases.

Table 5.3, Reasons suggested for the diseases,

—— o o Y I S iy G

Reasons suggested Number Per cent
Don't know 34 33,33
Genetlc problem 29 r 28.44
Gas trouble S 8 . - 7.84
Because of old age - 10 . 9.80
Accident T 6.6
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 5.3 reveals that 33.33 per cent do not know
the reasons for the diseases. 28.44 per cent of the adults
conclude that the diseases are due to genetic problen,
while reasons given by others are mainly accidents, 0ld age,

climate, faulty food babitis etc.
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The morbidity stétus of the children are presented
in table 5.4.

Table 5.4. Prevelance of diseases among children.

Diseasges ' chilgggge;fggcted Per ceént
Fever | 82 21.41
Respiratory diseases 58 1514
Diarrhoea and dysentery 50 13,05
Cough and cold 36 9.40
Mumps 19 - 4.96
Scabies 14 3.66
Hookworm 13 3439
Chicken .pox ' 1 2.87
Jaundice 9 2.35
Stomach pain 6 1.57
Vomitting 5 1.30
Ear pein 4 1.04
Typhoid 4 1.04
Anemia 3 0.79
Constipation 3 0.79
Arthritis 3 0.79
Poleo 3 0.79
Leg pein 2 0.52
Tuberculosis 2 0.52
Cholera A 2 0.52
" Lungs not in proper position 1 0.26 -
Prequent urination 1 0.26
Head ache 1 0.:20
Nil 51 13.32

Total A 383 100.00
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As revealed in table 13 per cent of the children are
reported to be free of any diseases other children are found
0 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

(3.66 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 which occurred

Age group (years) -

: Number Per cent
0 -1 28 8.4%
1 -2 96 28.91
2-73 33 9.94
3 -4 88 26 .52
4 - 6 36 10 .84
6 -9 19 572
9 - 12 12 361

12 - 15 13 %92

15 - 18 7 2.1

‘Total 332 100 .00

As revealed in table 5,5, 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 - .. - - Number .. .. FPer cent
Allopathy 83 55 ¢33
Homoeopathy S 12 8.00
Ayurvedic 9 6.00
Ovn medication 5 2.00
Ailopathy & Ayurvedic 15 10.00
Allopathy & homoeopathy 28 - ' 18,67

Total - 150 100 .00

Among various treatments given %o children allopathy
is found to be popular (55.33 per cent) ‘followed by

Homoeopathy .

Table 5.7 presents the verious reasons suggested by

the members for the occurrence of the diseases.
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- Pable 5.7. Heasons suggested for the diseases.

Reasons Number Per cent
Don't know - - 59 i .29.5
General ill health 41 - 2045
‘Qhange,in climate- : 29 14.5
Genetic problem 'Y 20.5
Exposure t0 sun or ‘ 50 15;6

unhealthy surroundings

Total N | 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
ééking doctor the reason for'illness. Eowever najoxr reasoﬁs
- suggested are 11l health (20.5 per cent) genetic problem
(20.5 perAcent), exposure t0 sun or unhealthy surroundings

!

(15 per cent) and change in climate (14.5 per cent).

Table 5.8 presents details regarding the familieg

utilising the primary health care services.,.
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Table 5.8. Details regarding families utilising the primary

health care gervices.

Utilising services Number per cent
Yes 107 71933

Na : 14 9.34

Yes and alsoc show . S
other doctors 29 19.33
Total 150 100.00

e i o o o

71.33‘per cent completely depends upon the primary
health care facilities. However 9.34 per cent of the
families are not in the habit of utilising the PHC
facilities abt all., Besides PHC facilities, 19.33 per cent
of the families utilises the services of doctors available

locally,

Table 5.9 throws light into reasons for not

wtilising PHC facilities and utilising other doctors.
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Table 5.9.: Reasons for not using the PHC facilities.

Reason " Number Per cent

Prefer private doctors in ' o
neighbourhood 21 48483

Transport problem R { . 16.28
Attention not adequate 8 - 18,60
Allergic to injection ] 233

Free service and:better care :
in other hospitals 5 . 11.63

. Wo preference for allopathy o L
, treatment : 1 235
Total ' : 4% 100 .00

As revealed in table, transport, lack of service
fecilities and preference for private doctors in
neighbourhood are the major reasons for not preferriang

PHC facilities.,

Survey regarding the food habits during special

condition are given in teble 5.10.



THRISSUR

640 654 f /?0/89 101

"Table 5.10. Toods given and avoided during special condition.

Condition - Foods”’given TFoods avoided
Infancy ‘Breast milk, cow's ~ Meat, egg, spiced
o . . ..or goat milk, ragi foods.

porridge, rice
porvidge fruits, tea
bun, vegetables, fish

Preschool age All adult foods Nil
School going age All adult foods Nil
Pregnent women  All foods ~ Papaya
Nursing women All foods : Nil
After delivery Certain type of fish Certain type of
h and all other foods fish and gas
producing foods
014 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 gll other stages of life almost all foods are
given except during pregdancy and after delivery. During
pregnancy @apaya is avoided while afiter delivery for
41 days certain type of fish, pulses, potato, jack fruit ete.

are avoided.,
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Regarding the health condition of preschbol children
as assumed by the mothers, detalls are pfesented in table

5.11.

Table 5.11. Health status of preschool children as

‘assumed by the mothers.

'Health condition - Number - Per cent

Not satisfactory - ’ 32 21,33,
' Setisfactory M2 62,00

Giooxl . ' 28 16 .67

Total 172 400 .00

As given in table 5,11 majority of the mothers
considered the health statuslof the preschool children
as satisfactory while 21.%3 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 ave 800d,

Table 5.12 represents the reasons for the

verticular health status as assumed by the mothers.
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Table 5.12. Reasons suggested for the health condition.

Reasons Per cent
Ungatisfactory
Problem children 44,09
Frequent atbtack of diseases 20.00
impropef‘food habits 11.82
Economic:eondition of families 15 .00
Exposure to dirty surrommdings 9.09
' ralnfall, climate *
Total 100.00
Satisfactory
~nOccasionailyAaffectedb. %31.0%
Less problems 41.38
. Will not disturb others if
affected by diseases 27 .59
Total 100,00
Good
Will recover quickly if at all
affected 66 .67
‘No problem 33455
Total 100 .00
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As revealed in table, frequent attack of diseases
(20 per cent), problem children (44 per cent), improper
food habits (11.8 per cent) economic condition of the
families (15 per cent) and exposure %0 dirty surroundings
ete. (9 per cent) are reported to be the major reasong for
unsatisfactory health status of preschool children. While
accdrding-to the mothers who beliéve that the children are
keeping good'énd'satisfacthy health reasons felt are less
'Apféﬁlgms;dr nb'ﬁfoblems, only occasionally affected by

diseases‘quick recovery and undisturbing nature of the children.
" Details c¢ollected regarding immunisation status of
preschool children and the reasons if not immunised are

shown in table 5.13.

Table 5.13. Immmisation status of the preschool children

Lor % enn am e M7 S Ll e S P N SIS GRS s A

Whether immu- Num Per Reasons Num Per:
nised or not ber cent suggested ' ber cent
Yes | 148 86.05 BExposure %0 22 91.67

fever ete.
2% that time

Yo 24 13,95 Allergic 2 8.3%
' reaction %o
vaccines

Tobal 172 100.00  Total ‘ 24 100,00

- = LT v g e -
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The immunisation status of 86 per cent of preschool
children are reported to be satisfactory, 14 per cent are
not immunised. The major reasons given for this are the
frequent exposure to fever, diarrhoea at the time of

immunisation and allergic reactions to vaccines,

6..F60d habits of preschool children.

Details regarding the speeial foods cooked and served,
'feod pfeference, meal pattern of the children for three days
and the behavioural 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.

-Whether special foods cooked or not Per cent
Yes 53.33
No 46 .67

Total 100.00




1t reveals that 53.33 per cent of children are
given special foods while 46.67 per cent are not given

gpecial foods.

Types of special foods given to the preschool

children are presented in table 6.2,

- Table 6.2, Types of special foods cocked,

'Families-preparing
. special foods .

Special foods given . ,
' Nunber Per cent -

Ragi porridge 60 7500

Ragl porridge with milk 15 20 .00
Banena porridge - - 24 30,00
Banana porridge witﬁ.milk 18 - 22.50
Boiled bamama 13 16.25
Avaloose podi (Rice, Coconut + jaggery) o 7.50
Rice balls - . 19 23.75
Wheat balls 4 5 .00
. Uppuna 2 250
" Rava kenji | 4 5.00
.Dhal smpash 9 11.25
Vegetable émash 4 5«00
Greens soup 3 2.50

Boiléd egs Y B8.75
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As revealed in table 6.2, basie foods used for the

preparation of special foods cooked for the preschool
children are mainly ragi (95 per cent) banana (68.75 per cent)
rice (31.25 per ecent) wheat (5 per cent) Rave (7.5 per cent)
pulses (11.25 per cent) vegetables (5. per cent) green leafy

vegetables (2.5 per cent) and egg (8.75 per cent).

Table 6.3 shows the details of Ffood stuffs used for

Special preparation.

ks revealed in table, foods such as ragi,
rice, wheat, rava, ceoconub, red gram dhal, milk, egg,
banana, green leafy vegetables, other vegetables,
sugaf and jaggery were includgd for the special foods

prepared for preschool children.



Table 6.3. TFood stuffs used for special foods prepared for preschool children.

. ”R 4 ' Green Oth "
; : Coco- =% : leafy er
Preparation Rice Regi Wheat Rava grem Milk Egg Banana : vege- Sugar dJaggery
nut . vege- .
: dhal tables
Ragi porridge X y'e
Ragi porridge ,
with milk X X X
Banana porridge - X X
Banana porridge : .
with milk - : : X X
Boiled benane . S X
Avaloose podi X X X
Rice balls X X
Wheat balls X X X
Uppuna X

5
b

Rava kanji
Dhal smash — X

Vegetable smash ' . X
Greens soup . X

Boiled egg ' X

BOT



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

Table 6.4. Frequency of special foods given to children.

Twice/ - Once/ Once in TLess than Once in Twice/ Once/
day day 2 days 3/week a week month month
Preparations . : —— '
: - e Nun Per Num Per Num Per Num Per Ium Per Num Per - Wum Per-
ber cent ber cent ber cent ber cent ber cent ber cent ber cent
Ragl porridge 38 63.34 6 10.00 2 3,35 9 15.00 2 3.33 1 1.67 2 3.33
Regi porridge with milk 3 18,75 10 62.50 1 6.25 2 12.50 - - - - - -
Banana porridge ' b6 25.00 I13 54,17 %2 12.50 2 8,33 -~ = - - - -
Benena porridge with milk - - 13 44,83 6 20.69 2 6.89 827.59 - - - -
Boiled banana = | - - 323,08 4307 21538 4 30.77 - - - =
Avalose podi | 2 33,20 2 3%,30 - - 2 33.40 - - - - - =
Rice balls 84444 21131 1 5.56 6 33.33 1 5.56 - - - -
Wheat balls - - - - 2500 - - 250,00 = = - -
Uppuma - - - - 1 50,00 = = 150,00 = - - -
Rava kenji - = = - - - 250.00 25000 - - - -
Dhal smash - - 2 22.22 3 33.34 1 11.11 3 33,33 = - - -
Vegetable smash - - - - 4100.00 - - - - - - - -
Greens soup - - - - - - 2 66,67 1 3%.33 - - - -
Boiled egg - - - - - - 3 42.80 2 28.57 2 28,57 - =

60T



110

Thig also reveals that due weightage is given to .
locally available and age 0ld customs prevelant in the

community for preparing the special food.

Table 6.5 represents the members influencing the food

habits of the preschool children.

Table 6.5, Members;influencing the food habits of

preschool children.

Members Number Per cent
Mother L 76 - 50.6T
Father 28 18.67
Older members: 12 8.00_
Neighbours - T 4.67
Triends 3 2.00
Relatives 8 5433
Doctor/Nurge . 16 - 10,66
Total | 150  100.00

Table 6.5 reveals that mothers are mainly involved

‘in influencing the food habits of children.



ill

. Teble 6.6 represents the members involved in feeding

the pfeschool children, : ‘

!

; : : H \ { i ! ! ¢ N i
Table 6.6. Details of family members involved in feeding

Co ‘the preschool children.

]
! i
i

; Members - Number : Per cent
! HMother ‘ ’ ‘ 67 44,67
‘Children by themselves 42 - 28.00
fGrand parents A 10 6.66
. Father | 4 - 2.67
50ther elder members 27 18.00
Total | 150 100,00

‘Table 6.6 alsc shows that mothers are mainly

regponsible for feeding the preschool children.

From the survey conducted, the foods preferred
by the preschool children were found out and the data is

pregented in table 6.7,
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Table 6.7 TFoods preferred by the preschool ehildren.

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

- aa me

- “Tood preparations

. Number Per cent HKumber Per cent

Rice preperabions 136 79.07 36 20.93

Rice with fish 128 74.42 44  25.58
Confectionaries 113 65.70 59 34..30
Tapioca with fish 113 65.70 59 34..30
Ground nut | 90 52.33 82 4T7.67
Milk and curd s 33,72 114 66 .28
 whéat'preparations 48 27,91 124 72,09
CFruits . . 46 26.74 126 73.26
Pﬁlses , 45 26.16 127 7% .84
Meat and egg 23 13,37 149 86.63
Vegetables . 17 9.88 155 90 .12

o R - S G e e SE A G 4TS G YD

As revealed in table rice based preparations are
‘mostly preferred by the preschool children. <Tapioca with:
fish and confectionaries are other foods which are consuned

without reluctance.

Menu pattern of preschool children was studied in

debtall by recall method for three consegquent dayg and the
average for each food combinations was taken and details are
presented in table 6.8,



Table 6.8. Menu pattern of the preschool children.

Average for % days

Food combinabions Breakfast Lunch Tea Dznngrr

Num Per Num Per lNum Per NFum  Per
ber cent Dber cent ber cent ber cent

Cereals with sugar/ = 45.33,30,22 - - 10.00 6.67 - -
. FJaggery ce T _ S ‘ .

Cereals with chillies 15.67 10.47 = = 0.67 0.45 0.67 0.45
70ereais i th fish" | 26,00 17.53 46.33 30.80 '8.00 5,33 74,33 49.55
| cérééis'witn pulses ©  3.00 2.00 51.67 34,45 0.34 0.22 1,00 0.67

‘:'Qgraqls with vegetables 4435 2.88 10.00 6.67 1,00 0.67 7.33 4.88

- ‘Cerenls with fruits  18.00 12,00 - -  7.53 4.89 -~ =
© Cereals with tubers  3.00 2.00 7.33 4.89 3.33 2.22 2.00  1.33
Cereals with pappads  5.00 3.33 - - 133 0.8 - =

Cereals, tubers & fish 4.00 2,67 22.67 15.11 - 0.67 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 egs ' 2.00 1.3% 1.67 1.11 - - - -

Cereals with pappad & - - 1.3 0.89 - - 0.34 0.23
* bubtter milk :

Cereals alone 1.32 0.890 - - 76,33 50.88 = -

Tubers alone 733 4.89 = - 17.00 11.3%3 = -

Tubers with 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 gnd fubers with fish are
| mostly'preferred. For lumch, cereals with fish, chillies,
pappads and vegetables are preferred regpectively. For tea,
cerecals alone, tubers with fish, tubers alone and cereals
with sugar/jaggéry is preferred, Fdr 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 ﬁamilies

surveyed .

Table 6.9 represents details of familyi; members who are

. regponsible for child care activities.

Table 6.9. Tamily members responsible for child care activities.

- e - -  ox - - - - e -

Pamily members. responsible. ?:ﬁ?iiegf- Per cent
Mother : . : .49 ' 32,67 .
Mother and father .= 23 15.33
Any femily members free oﬂéctivity 19 12.67
Mother and grand pafents , : 18 12.00
Children by themselves 14 9.33%
Grend parents A 12 ‘ 8.00
Elder children T 4 .67
Relatives ‘ o 6 ' 4 .00
‘Father . S 2 . 1433

Total 150 100.00




Table 6.9 depicts 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
0 take care by themselves orlthey'are assisted by elder
children. In 12 ?er cent of families no person ig found tg

be specifically responsible for the activiity.

Table 6.10 presents the reasons for the particular..

members t0 be involved in child cdre activities.

,Table 6.10. Reasons for members engaged in child care

activities.
Reagons - Tumber ’Per cend
" Mother
It is the duty of mothers 48 32.00
Child will obey only the mother 5 3433
TFather/others have no time 19 - 12.67
Others do not know t0 manage children 36 24,00
©lder children are preoccupied because T 4 .67

of their studies or play
Other nenbers

If mother is not well/gone away 3 2.00
Grand parents/other dependents have time 19 12 .66
' t0 take care of children ; *
Children lock after by themselves 13 8.67

Total 150 100.00

- - . -— e - — e g - e e - e - sue
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As revealed in table 6,10 the reason for mother taking
the main burden of child care, duty of mother, ﬁon availability
of time and lack of knowledge regarding child care among other
members of the family are the main reasons cited for the above.
Non availability of mother at home, generally make other family -

members to take up these activities.,

Details regarding the behavioural problem of preschool

cnildren are monitored and deteils are presented in table 6.11.

Table 6,11+ Behavioural problems of preschool children,

- - D g o - -

' Behavioural problem | Number Per cent
"Fighﬁing-ﬁith friends (¥.T) | A7 25 .54
Nail biting (N.B) 4 22.28
: Bed webting (B.W) 40 21.74
" Thumb sucking (T.8) 25 13.59
Fating claj, chalk etec. (E.C) 21 11,41

Chewing ciothes, handkerchief (G;C) | 6 3.26
Day dreaming (D.D) 4 2.18

As revealed in table N.B, B.W and F.F are found to be

the common behavioural problem prevalent among the children.,

Table 6,12 represents the steps taken %0 solve the problem.



Table 6.12.

Steps taken to solve the problem.

F.F, M.B B.W. T.S. E.C. C.C. D.D.
Steps - -
taken Num Per Num Per Num Per Num Per Num Per Num Per Num Per
ber cend ber cent ber cent ber cent ber cent ber cent ber cent
Advice/
counselling T 66,07 17 3%2.69 16 38.10 T 30.44 10 47.62 6 100.00 3 50.00
Punighment 16 28,57 2 3.8 5 11.9 4 17.39 4 19.05 = - - -
Treatment - - - - - - - - T 33%.33 - - - -
Digtracting : g
attention by - - - - - - - -
giving some 3 5 .36 . 12 52.17 , 3 50.00
other work
Active step ' - - -
to correct - - 3% 63.46 21 50.00 - - - - - - - -
the defect :
- 100.00 - 100.00 - 100.00 - 100..00 -  100.00 - 100 .00 - 100.00

Total

LTT
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Good advice seems 10 be the best and mostly used method
for correction of the problem. Punishménts are also given and
treatment is given to children for eaﬁiﬁg clay, chalk etc,

because 1t is felt that such behaviour ig due to food inadeguacy.

7. Dietary intake of preschool chiidren}

Dietary intake of ten children, five from the control
end five from the experimental group were assesseld by one day
weighment survey. Comparisons of the‘diets are made with the
recommended ‘daily allowances of ICMR (1@82).

The average quantity of foods consumed daily by the

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

Table 7.1. Average food consumption ofgchildren.

'Experimental group Control group

Food groups R.Dehepnount Percentage Amount Percentage

taken of RDA met taken of RDA met

Cercals - ~ 200 219.00 189.50 159,00  79.50

Pulses 50 19,70 39.40 1.00  2.00
Green leafy vegetables 75 == - - -

Other vegetables ond 50 26,00  52.00 42.80  85.60
Froits | 50  iimm  am 17.00  34.00
Milk & milk products 200 21.75 10.88 14.00 7.00
Fats and 'oils 25  19.10 76 .40 4.40 17.60
Meat, fish and egg 30 10.40 34 67 22.40 T4.67

Sugar and jaggery 40 15,35 38.38 6.20 15.50
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fable 7.1 reveals that the recomuended allowances is
met for cereals completely and more than 75 per cent is met
for Tats end oils in the case of experimental group. In case
of the comtrol group, cereals, other vegetables and roots and
"nubers and meat, figh and egg are included above 70 per cent .
39,4 per cent, qnd only twe per cent of recommended allowances
of pulses are meb by the experimental and control groups
resgectively. In both ﬁhﬁ cases consumpsion of milk and milk

nreéucus are Lounﬂ $0 be highly negligible.

U Average nutrient consumption of children is calculated
. from the above data (¥ig.6) and the resulis are presented in

table 7.2, . -

Table 7.2, Aversge nutrient consumption of children.

Ll

Experimentéi group. Control group

Amount Percentage  Amount Fercentage
teken of RDA met  taken of RDA net

calories (X.cal) 1500 1106 7373 T13.00 4753

Protelns (&) 22 26,70 121.36 16,90 76.82
Caleium {g) = 0.4%0 0 .25 6175 0.11  27.75
Iron (ng) | 1g520 12.60 84,00 . 8.40 56,00
B.carhone (Mg) 1200, 30.00 2.50 5200 4.33
Thiamine (ag) 0.8 1.10 137.50 D42 5250
Riboflavin (mg) - 0,8  0.46 57.50 017 21.2%
Niacin (mg) 10 9.50 95 00 T40 74,00

Aseorbic scid (mg) 30-50 3.00 30 .00 15.@0 50.00
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| Table 7.2 reveals that all nutrients except proteins sud
thiamine are not met adequately by the experimental group, and
more than 70 per cent. of requirements for calorieg, iron and
ﬁiadin are met. 'In the case of the control group more than

70 per cent of the recommended allowances is met only for two
nuﬁrients namely proﬁeins and niacin. MNore thon 50 per cent

of the recommend allowances is met for caleium end riloflavin
in thexcase sf experimentgl group and iron and ﬁhiamine in the

‘case of control group.
.B. ACCEPTANCE OF A!SUPPmEﬁEﬁTARY FOOD PREPARED WITH RAGI .,

The acceptance of a supplementary food prepared with
ragi wag.Qetgrmined by develoﬁing suitable reééipes for

$reschooi childven and the regulis are presented'under the

.1, Formulation and standardisation of.rec%ipes in

the laboratory using ragi flour as abase.

2+ Acceptability of ragl biscuits.



s
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1. TFPormulation and standardisation of recipes in the

- - laboratory using ragi flour as a bage.

Developing suitable recipes for the preschool children
based on the supplementary food prepared with ragi is the
second objective of the study. A basic mix with ingredients

ragi, green gram or sesame oy growndnut, skim milk powder,

butter and sugar was standardised and six combinations for-

malated are presented in table 1.1.

Table»1.1. Percentage composition of six colmbinations of
ragl' biscuits,

Ragl 3030 30 30 30 30

* Green graﬁ 10 - = 10 10 -
- Sesame | ,<_~P 10 == 10 - 10
“Ground nut- - - - == 10 - 10 10
Skim milk powder 25 25. 25 15 15 5
" Bubter - 10 10 10 10 10 10

Sugar : 25 25 25 25 25 25

Total 100 100 100 100 100 100




Ragi was added in the proportion of 30 per cent in the
different combinations of weaning formulae standardlsed while
‘greengram, seseme, groundnut 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 pércentage preparation loss

assessed for the six types of ragi biscuits.

Table 1.2, Percentage preparation loss for different types

of ragi biscuits.

Percentage

Types AP‘€§§g@t P ?E%ght preggggtion
1 | 120 100 0.17
2 BT %5 0.24
3 132 104 0.21
4 125 30 0.28
5 128 99 0.23
6

132 88 0.33




As indiceted in the table the percentage preparation
loss islhighest~for group 6 which ranks least and this type
score lowest marks for acceptability trials. The percentage
' preparation loss in generael is mainly due to the removal of
skin from groﬁhd nut after purchase and foreign meterialg
and impurities from other food articles like ragli and sesane.

- Percentage preparetion loss ig lowest in type 1 ragi biscuits .

Cost per serving of the different types of ragi

. --...bigevits were worked out and are given in table 1.3.

Table 1.3. Cosh 'per sérving,

Com Cost per
- LIPpE serving (PS)

52
55
54
46
46
49

AWV WD -

As revealed in table 1.3 the cost per.sérving is lowest

for group 4 and 5 end it is highest for group 2 and 3.
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Percentage yield is worked out for different types of

ragi biscuits and the results are giveun in table 1.4.

Table 1.4, Perceniage yield for the different types of

ragi biscuits.

Wei f Wei 1 " F 4
Types Neight before Weight after  Percentage

cooking (g) cooking (g) yield
1 100 84 84
2 90 78 82
5 104 85 82
4 102 3 81
5 94 78 83
6 17 % 81

As evidenced from the table there is no significant
variation in the percentage yield of the bigcuits tried.
Since among the various tests conducted no significant
variation is observed. Type 1 ragi biscuits which gave
the highest value for acceptability, amino acid profile,
protein content, cost of biscuits prepared is selected for

feeding the preschool children.



2. Acceptability of ragi biscuits.

Acceptablllty test of the six tjnes OL ragi blscults
was conducted at the laboratnry level W1th the help of ten

panel members.

BPreference of the panel members for the six types of

biscuits were tested and the resulis are presented in table 2.1.

Table 2.1, Preference of panel members for the six types

of ragi biscuits.

- - - Y - o

Highly Accep- Slightly WNeither Slightly Un~ Highly
accep- - table accep~-. accept-  unaccep~ accep~ unacce-

table - table able nor  table table ptable
wnaccep-
table
10 60 30 -— - - --
2 10 60 10 20 - - -
310 50 20 20 ~= s -
4. == 50 40 10 - — -
5 - 40 a0 20 - — e
6

- 30 40 20 .10 - -
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As revealed in table 2.1, the preférence of penel
nembers was found to be higher in the case of the First

three groups than the remaining.

The. average scores obtained for the overall acceptability
-according t0 rarnking for the six types of ragi biscuits are

presented in table 2;2,.

Table 2.2. Average scores for overall acceptability for

ragi biscuite according to ranking.

- - s ° e . i moe e

Types of ragi Average score
bigcults according to ranking_
1 N 22
2 - 24
3 . 25
4 26
5 25
6 31

The table reveals that there is no significant
difference between the six groups of the biscuits prepared
ag evidenced by the analysis of variance. However, more

preference is given for type 1 ragi biscuit.
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The average séore obtained for the acceptability on

a five point hedonic scale is presented in table 2.3,

Table 2.3. Average score for acceptability on a five

point hedonic gecale.

] Average score according
Type to marks

16.2

15,7
15.3
14,6
RYR I
13.6

2 JENEN TS -G X S WY

As revealed in table 2.% highest score is obtained
for type 1 ragi biscuit, followed by 2, 3, 4, 5 and 6
respectively, The average scores obtained was not signi-
. ficantly different smong types 1, 2, 3, 4, 5 and 6 as

evidenced by the analysis of variance,

- Since among the various tests conducted no significant
variation is observed. Type 1 ragi biscuits (Fig.7) which gave
the highest value for aceeptability,amino acid profile, protein
content, cost of biscuits prepared is selected for feeding the

preschool children,



The nutritional quality for 100 g of type 1 biscuits

calculated and is presented in table 2.4.

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

biscuits.,

Nutrients :  Nutrient content (100 g)
Calories (K.cal) | 394-00
Proitein (g) | 1410
Caleium (mg) o 461 00
Iron (ng) o 3-00
B. carotene (Pﬁ) D 342100
Thiamine (mg) - 0.28
Riboflavin (mg) © 0.49
‘Nigcin (mg) - 0,80
Titamin C (ag) 1.00

Table 2.4 revealsg that 100 g of ragi biscuits supply

14.1 g of protein.

Actually it was decided to supply three bigeuits daily.
The weight of three ragi biscuits are 27 g and the nutrient

content of the bthree bisgcuits are pregented in table 2.5.
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Table 2.5. Nutrient content of three ragli biscuits,

Nubtrient content for

futrients three biseuits

Calories (X. cal) . .106500
Provein (g) | 3 .80

. Calcium (mg) 124,00
Iron (g) ' .80

_B. carotene (M) . 92,00
Thianina (mg) | 0.08
Riboflavin (mg) 0,13
Niacin (mg) 0.20
Vitamin C (ng) -

Table 2.5 reveals that three ragi biscuits supplies

%,8 g of provein and 106 X. cals of calories.,

C. THE FFFECT OF RAGI BABED SUPPLEMENTARY FOOD ON THE
NUTRITIONAL STATUS OF SELECTED PRESCHOOL CHILDRENW.

The results are presented under the following headings:

1. Conduct. of the experiment

.2, Asgessing nutritional status of the preschool

¢children
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1. Conduct of the experiment.

40 preschool children selected as experimenfal group
were given three ragi bigcuits along with their regular

an anwadl feed and hhis exneriment was conducted for six months.

. Table 1.1 represented the avallablllty ox dllxerent
food articles from home diet, angonwadi diet and ragi blscuits

daily for the experimental group-

Table 1.1. Availability of foods for the experimental group,

. ‘ . Angenwadi Ragi o Tobal
, Home dlet ; - dieb biscuits ~ Availability

Pood groups HbA Quan Per Qﬁanr Per Quan~ Per- Quan~ Per cent
. bity  cemb bity cemt tity cent tity of RDA

of RDA " - of RDA of RDA - net
Cereals .'“,29Q5.9§if-48.oo' 115 57,50 8,1 4.05 219 = 109.55
Pulses 50 -2°¢ 4,00 .15 30,00 2.7 5.40  19.7  39.70
Green leafy  op. ... . o o _ - _ -
vegetables - ‘ T T
°§§§§;§e§e' 50 26 52,00 = = = .= 26 5200
roots & tubers e 2
Fruits © . 50 .. = - - - - .

products LT '

Fats & oils 25 844 33.60 8 32.00 2.7 10.80 19,1  76.40
Meat, Tish : , | :

Sugar &

jaggery 40 - 8.6 21.50 ~ -  6.75 16.87 15.35 38.38




131

Table 1,1 reveals that anganwadi diet supplies
57.5 per cent of the recommended allowances of
cereals, 30 per cent of pulses and 32 per cent of
fats and oils while through ragi biscuits
3.4 per cent of requirement for milk and mi 1k
products and 160.87 per cent of reguirements for
gugar and jaggeryAis supplied. However the |
recommended allowances for cereasls is met fully
through home diet and angenwadi diet while

75 per cent is met for fats and oils.

Table 1.2 presents the availability of
nutrients for the experimental group frow home
diet, anganwadi -diet and ragi biscuits daily for

the experimental group in the anganwadi,



Table 1.2. Availability of

nutrients for the experimental group.

. Anganwadi Ragi Total
. Home diet diet biscuits availability
Hubtrients RDA PR PR 7 PR
. . . e .01 A 70 OX - 7w 0OX im0 OX
) Ly met J met J met Y . met
Calories (XK. cals) 1500 474 51.60 526' 35,07 106 7.07 1106. 7373
Protein (g) 22 10.80 49.09  12.10 55.00  3.80 17.27  26.70 121.36
Calcium (g) . 0.4 %o 0.08  18.75 0.05. 12.00 0.12 31.00  0.25 '61.75 -
' 0.5 . - |
Iron (mg) 15 %o 5.60  37.33 6.30 42.00 0.72 .4.80 12.60 84.00
| 20 -
B.Carotene ( ) 1200  16.00  1.33  14.00 1.17 - - 30.00 2,50
Thiamine (mg) 0.80  0.27 33.75 0.70 87.50 0.1% 16.25 1.10 137.50
Riboflavin (mg) 0 .80 0.13  16.25 0.13  16.25 0.20 25.00 0.46 57.50
Niacin (mg) 10.00  4.20 42.00 5.30 5%.00 - - 9.50 95.00
Ascorbic acid (mg) 28 to 8.00  26.67 - - 1.00 3.30  9.00 30.00

-n o oo

¢CT



Table 1.2 reveals that %35.07 per cent and 7.07 per cent
of recommended allowances of calories is met by the anganwadi
diet and ragi bisculits respectiveiy. 55 péi éent of protein is
supplied by the angenwadl diet and 17.27 per cent of protein is
gupplied by the ragi biscuits. Recommended allowances for protein
and thiamihe ére met fully and above 70 per cent for calories,

iron and nlacin,

The details related to the abttendsmee of the experimental
grougireaction of the preschool children towards the ragi

biscuits ete. are presented below.

Table 13represents the dstails related to the attendance

of the experimental group for the six months,

Table 1.5, Details related to the attendance.

e - e L S - e -

After first 22 90.8
After second 24 92.5
After third 2% 84.9
After fourth 21 88.7
Afver Tifth 24 95.2

After sixth 22 98.6
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As revealed in table 1,2after the fourth month
percentage of the attendance increased above 95 whereas

during the last month 98.6 percentage of attendence is noted.

When the reaction towards the ragi biscuits by the
experimental group is concluded; there was no plate waste
at all during the eﬁperimental period of six months and all
the children had taken the three biscuits given daily. MNothers
of the children were eager 0o know about the preparation method
and they concludes that the children like the ragi biscuiis

very well,

2., The nutritiqnal gsbatus of the preschool children.

Nutritional stafus of the selected preschool children ié
assessed by collecting base line information on anthropometric
measuremepté, clinical tests and haemoglobin estimation. The
enthropometric measurements of preschool children both experi-
mental and control before and after the experiment are compared

with standards suggested by Rao et al. (1976).

The weight for age profile of the preschool children

(Experimental) before experiment is presented in table 2.1.
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Table 2.1. Weight for age profile before the experiment.

Age in

Number of Obgerved

Standard
fggﬁgis) Sex children value(kg) Value(kg) t value
3T - 42 M 6 11.78 13%3.40 13 .50%*
7 5 11.14 12.00 5.06%*
43 = 48 M 6 12.67 14.25 7 .90%*
49 - 54 M 5 13,72 15,50 29.672%
® ) 12.85 14 .25 15 25 %%
55 - 65 M - - - -
- P 6 15.03 15 .25 - 0.24

*% Significant at 1 per cent level

Table 2,1 depicts that there is significant difference

in weight between the preschool children selected for the

study and the standards, except for the age group above

55 months,

The weight for age profile of the same

preschool children after the experiment is presented

in table 2.2,
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Table 2.2. Weight for age profile after the experiment.

- - O U P G M W IS TR L D W G W s R () A Y D S T

Age in Number Observed Standard
ranges Sex of value valne t value
(months) o children (kg) (kg)
4% - 48 3 6 14,03 14.25 2.75%
. . R 5 1340 13.50 2.00
49 =54 . M 6 14,90 15.50  15.00%*
o F 6 14,08  14.25 4 ,25%%
55 = 60 M 5 15.88  16.40 14 ,86%*
R P 6 14 .82 15.25 6. 14%%
61 - 72 M - - - , -
P 6 16,88 - 16.74 0.31"

o e e - — - o X -t

¥ Pignificant at 5 per cent level
#% Significant at 1 per cent level

Table 2.2 depicis that even after the experiment, the
weight of preschool children is not significantly comparable
with the standard v@lues. However the trend shown by female
children in the age gioup of 43 - 48 months is found to be

different.

The children are clagsgified bj Goﬁez 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 T5 10 61 per cent as second
degree malnutrition and 60 per cent and below as third degrée
ﬁalnutrition and the results obtained by Gomez grading are

presented in table 2.3,



Table 2.3,
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Yercentage distribution of the children according 4o

their weights in each age group before and after the

experinment .

After experiment

Before experiment

Age ‘in- : ‘18t degree - - st degree
ranges Normal mal- Normal mal-
(months) Eggiz L nﬂtriﬁion Eﬁgif ‘— . nutrition
dren Num Per Tum Per dren Num Per Num Per
ber cent ber cent . ber cent ber cent
37 = 42 11 °7 63.64 4 36,36 =< - - -
43 -48070 %12 3 25,00 9 75,00 11 11 100 .- -
49--54° 11 5. 45.45 6 54,55 12 12 100 - =
55 ~-60 3 1 33332 66.67 11 - 11 100 - -
- 72 3 - 310 @ - - 6 6 100 - -

— ———— D gy Bt e O

T S G B e T T . CHD G G G0 D G T <A O

Table 2.3 reveals that before experiment 36 to 75 per cent

of the preschool children of different age groub were in the

State of first degree nalnutrition.

experiment all the children became normal.

Onc completion of the

Height for age profile of the experimental group

before and after feeding is presented in table 2.4 and

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

—ng ig—_ ' Nnmber- ~ Observed Stéiééiéfﬁ'
_ranges Sex of value value t value
(months) = ~children  (cms) ~ (cms)
57 - 42 M 6 91.30  92.9- 0.16
. . B 5 ‘ 89.76 92.:9 053
43 - 48 M 6 93.05 99,2 3.96%
49 - 54 M 5 96.34 - 99.2 0.97
o F 6 92,58 99.2 1.20
55 -66 M - L - -
e e e F ‘ 6 99-62 9962 : 0006 ‘

* Significantfatfslperfcant'level

As revealed in table 2.4 there wes no significent
- difference between the experimental group and standard
before the experiment exceph in case of male children who

belonged to the age group of 4% - 48 months,

iable 2.5, fHeigh£ for age profile after the experiment .

Age in ranges Sex Number of Observed  Standard

(months) children value(cms).value(cms) # value
43 - 48 M 6 . 96.80 99,2 0.20
F 5 95 .74 99.2 0.63
49 '~ 54 M 6 ' 98.50 99.2 1.35
| T 6 96.07  99.2 0.28
55 —~ 60 M 5 102.06 99.2 1.36
4 i 6 98.30 9g9.2 0.18
61 - 72 M - - - -
B 6 104.70 106 .4 29 ,00¥%*

— o a— > m apcy —— " - -

* Significaht at 1 per cent level
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As revealed in table 2.5, even after the experimenﬁ
there was no significant difference between the experimental
group and stenderd except in case of male children who belonged

t0 the age group of 61 - 72 months.

Profile for amm cireumferegee for the preschool
children before and after the experiment are presented in

table. 2.6 and table,ég7Arespectivelyq

-Table 2.6, Profile of arm circumference for different age .

groups before the experiment.

- Age in : Number - Observed - Standard 4
- ranges Sex “of - value value % value
(nonths) children (cms) (cnms)

37 ~ 42 M ) 1%.62 16.0 34 Q0**
_ T 5 13.44 15.9 24 ,60%%
43 - 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
F 6. 14.20 16.4 12 ,94%*
55 = 66 M - - - -
B 6 15.18 16.5 11 .00%*

¥%* Bignificant at 1 per cent level
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Table 2.6 deﬁiets that there was significant difference
when the experimental group was compared to standard except in

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

Table 2.7. Profile of arm circumference for pregehool children

after the experiment.

- Ll

Age in Number  Observed Standard
- ranges . Sex of value value t value
(months) ‘children (cms) (ems)

43 - 48 M. 6 - 14.85 1643 11.15%%
L B L5 14,80 16.d T 45w
49 - 54 .M 6 15.53 16.3 1.28
, P 6 15.07 16.4 - 3.80%*
55. = 60 .M 5 15474 16.3 1.70
T P 6 15 .28 16,5 4 50%F

61 = 72 .M - - L.
—— ¥ o 16 .35 16..5 0.45

#% Dignificant at 1 per cent level
- * Significent at 5 per cent level

. Table 2.7 represents that except in the case of male
children in the age group of 49 - 54 monthe and 55 - 60 monthg
and children above 61 months, all oﬁher children are signi-

ficantly different than the‘standara.



Chegt/head ratio of the preschool children are also
assessed t0 have an idee about the body build of the children

and presented in table 2.8.

Table 2.8,. Chest/Head ratio of the experimental group before

and after the experiment.

Before the experiment  ~  ‘After the experiment

D m— L] e

Ratio one Ratio one

Age in. | Matal Batd ' :a Rati es T Bmor
_ o Se Total Ratio less  or moxe Tot Les o ore

no.,0f than one +than one no.of - than one . +than one
(mon'tvhS) . ehil- ‘ - s A Cllil" - . ——
dren Num Per Num Per dren- Num Per @ HNum Per
ber cent ber cent "+ ber cenb ber ceni
37 -42 ¥ 6 2 33.33 4 66.67 - .- - .
R 05 - - 5.100.00 = -~ - - -
45 - 48 M 6 - - - 6 100.00 b - - 6 100
_ RS 2 1 16.67 5 83.33 5 - - 5 100
49 =54 M 5 - = 6100.00 6 - - 6 100
L. P 6. 11667 5 83.33 6 - - 6 100
55 = 00, - " - - - - - 5 - - 5 100
: : P 3 - - % 100.00 6 - - 6 100
61 -72 W - - - - - - - - < -
B 3 - - % 100.00 6 - - 5 100

As revealed in table 2.8, 10 per cent of the preschool
children has reported 0 have chest/heéd ratio less than one
and after the experiment all of them had their chest/head

ratio more than one.



The mean anthropometric measurements of both the

experimental and control group is assessed and the test of

significence between the two groups are calculated.

The mean weight status of the preschool children is

presented in table 2.9.

Table 2.9. Mean weight status of preschool children.

Experimental Combtrol

quth group £roup t value
Initial 12.68 kg  12.57T kg 0.28
 After first 13,01 kg 12.80 kg 0.55
Afser second 13.42 kg 1%.02 kg 1.06
After third 13,74 kg~ 13.18 kg  1.54
After fourth 14.06 kg - 13.40 kg 1.880
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

*¥ Bignificant 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 thén the control group after six -

nonths feeding.

‘Table 2,10 presented the mean height status of the

experimental and control group.

Table 2.10._:Mean.height.status'of preschool children,

' Experimental Contrb; 

Monty'- group(cms) . group(cms) b value
 Initial 93.23 93,1 0.08
After first 94 .31 95.55 0,50
After secoﬁd' ~ 94.98 ' 94 .04 i 0.561
After third 95,87 94,48 0,91
After fourth 96,79 95,08 1.16
After fifth 97 .61 195,51 1.53
After sixth 98.88 195,94 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 height status also. There is significant difference in
mean height bebtween control and experimental group after

feeding.
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Table 2.11 presents the average arn circumference

status of control and experimental group each month of study.

Table 2.11. Mean arm circumference status of the preschool

children.
Monsh Expziiﬁgntal‘ C;ggggl t value
o (cms) (cmsd ——
Initial .. 14.18 14,20 0.076
After first 14.35 . 14,30 0.195
After second 14,72 14,52 0.787
After third 14,77 1460 0.68
After fourth  14.93 45T 1,35
CAfber £FEh 15.09 1474 1.33
After sixth 15,39 '_ 14.88 1.99@
Mverage  14.78 144 132

'@ Significant at 10 per cont level

10 per cent level of gignificant difference between
control and experimental group is observed in the case of
mean arm circumference status after six months feeding .

period.
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Average chest circumference status of the experimental

group and control group is tested and presented in table 2.12.

Table 2.12. Average chest circumference status of the
" preschool children.

Experimental

Month Control 4 Jotue
] (gow  gow
Initial 49,72 49,64 0.14
After first 50.16‘ | 49.76 0.73
After second 50 .52 i 49 .97 1.037
Afier third  50.58 50,17 0.77
After fourth ' 50.78 50.29 0.94
CATter Pifth 50,92 50,53 . 0.74
After sixth 51.32 - 50.89 0.81
Average 50.57 1 50.18 1.51

Table 2.12 reveals that there is no significeant

difference between the control and experimental group as

far as chest civecumference stajus ig concerned.

Table 2.13 represents the average head circumference

status of preschool children before end afier Leedlng where

the eontrol and experimental group were compared .
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Table 2.13, Mean head circumference status of preschool

children.

( . Expérimental Control o
Month group (¢m 9 EPOUD (2.ns) t xglue
Initial ' 47.15 47 .56 1.07
After Tirgt 47,27 47 .64 0.97
Afber second 47 .36 47 .70 0.89
After fourth 47 455 | 47 .91 0 .94
After £ifth 47.60 . 48,21 1,65
After sixbh 4770 48,31 1,65

Average 4744 47 .88 2.14

Table 2,13 reveals, that as such in case of chest
circumference there is no significant difference in the
cage of head circumference between the two groups even after

the feeding trial.

Table 2.14.represents the weight/heigh.t2 rasio

before and after the experiment.



Teble 2.14. Weight/Heightz ratio before and aftgr.theAexpériment.

' Before the experiment ' APter the eXpe#imantv

Experimental Control

Experimenﬁal cdntrol

w:weight[ﬂeightz . group .. . group _group group
' §um Per .. Nem Per Num Per Num Per
., ber cent  ber cent ber cen? ber cent
”ﬁ;ibon.oo13 4 10.0 3 :115f 1 2.5 ~ 10
7010013, 46:040015°21 52,5 8 40+ 10 125.0 B 40
“above 0.0015 - 15 37.5 9 45 29 7255 10, 50
A 40 ioo;o_t_ 20 100° 40 100.0 202 100

‘The-table 2.14 réveals that there is a‘pbsitive trend

‘among the children._ The health status 6f'the children has '

improved from undernourished to moderately malnourished and

noderately malnourished to normal'chiidran«

Table 2.15 presents the health status of the

children on the basis of clinical examination concluded

_before and affer the experiment.
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Table 2,15. Prevelence of clinical signs of malnutrition

among preschool children before and after the

experiment.
o Male (N=17) - ~ - . . Pemale,(N=23)
Initial . Final . Initial  Pinal

s M S TG Suy e Becp 208 S8 1w o . -

Num ‘Per Num Per Num Per Num Per
ber cent ber cent ber cent ber cent

Angemiz 1 5.88 1 5,88 = - - -
TSﬁ'dééfeev ' 2 ~11;7é _ | e 8;7 _ -

- malnourished

Dental caries 3 17,65 2 11.76 6 26,09 2 8.7
Mottled ensmel 1T 5.88 1 5.88 =~ - | - -
Discoloured Hair 4 25.55 2 11,76 3 13.00 2 8.7
Pigeon chest 1 5.88 1 5.8 -~ - - -

N denotes sample size

Table 2.15 represents that there is no change in case of
pigeon chest, anaemia or mottled enamel after feeding but there
is a change in the malnourished children and discolouration of

hair is also reduced.

Table 2.16 represents the haemoglobin levels of the

preschool children before and after the study.



Table 2.16.
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}Q G

Grouplng of the children based on haemoglobln

content before and after the study.

RN

Haemoglobin

levels

g/100 ml -

9.5 =
10,1, =
10.6. -
11,1 -
11,6 -
12,1 -

10,

105

11

1.5

12
12,5

Initial readings.

. Finel readings

Experimentel control

“Experimenfalvcontrél\

Kum '?ér "”-ﬁum"?ef. | Num ?érr Num VPér
ber ceni ber cent ber cenj ber eent
- -— 1 _ 5 - - - -

g 20 . 6 30 - - 3 15
16 40 5 25 - 5 12.5 4 20

ak 27.5 lf %5 . 19 47.5 6 50
5 . 125. 1. .5 .12 30,0 6 30

- - - - 4 00 1 s
40 100 20 100 40 100 20

100

Table 2.16 reveals that after feeding there is an

inerease in haemoglobin value of the children.

Only 12.5

per cent of children had haemoglobin value between 10.6 %o

1. o7, 5 per cent of the chllaren had haemoglobin value -

above 11 afser the experlment.
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DISCUSSION

The study on the impact of’ragi based food supplement
on the nuiritional status of selected preschool children is
based on certiain observations on dietary pattern with special
reference to the influence of supplementary feeding and
ecological and soecio-economic back ground. For this purpose
- a survey on the ecological and socio-sconomic 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 (25.33 per cent). Here
75 3% per cenbt belonged to backward caste and 24 per cent
belonged to scheduled caste/acheduled tribe. Earlier studies
have indicated that this section of population is generally
considered as an under priveleged one economically as well as
nutritionally. Nuclear type of families are found 0 be more
commont (74 per cent) aﬁong the families surveyed. These
findings are in line with the cultural set up of rural areas
in the neighbourhood state like Temil Nadp also, where more
than 80 per cent of the house hold ere found to0 be of nuclear
type (Devedas et al., 1981). Compared to joint families, in
nuclear type of families, children was expected to get

better attention.,



The familieg surveyed are found to be either medium
éized with 5 to 6 members (47 per cent) or small sized with
2 to 4 members (37 per cent). Large size families are not
commont in these areas and similar results are observed in
the survey conducted among rural household of Tamil Nadu
by Devadas et al. (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 gize of household is
5.23% (Yijayanunni;A1982), As indicated by earlier giudies,
family size is & major factor inf}gencing the nutritional
gtatus of the family members. In the present study this
factor.plays a positive role in determining nutritional

status.

The living:éondition of the family reflects the
economic and health condition of the family members. Thatehed
houses with clean surroundings end facilities for disposal
of waste away from the houses are common. TFor %4 per cent
of the familiesg, drinking water facilities are available in
the premisis itself and only 16 per cent of the families have
to travel more than + km t0 get potable water. In‘all the
families mother is responsible for providing drinking water
and average time spent by women for:this purpose in a day is
two hours., Similar results are observed in the survey

conducted by George (1987).



Pacilities for the disposal of human 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 plaée"is used for this purpose. Even in families
where such facilities are available wany of the family
members (57.45 ?er cent) ére not in the habit of using this
piobébly-because of diffieulties in collecting water. However
this ﬁnhygienic habit is inculcated in children. Added 10 this
ié the congested living conditions which are mainly responsible

for the prevelance of infectious diseases.

An analysis‘of the family population surveyed iundicates-
that more than 50 per cent are adults. These findings match "
with the observations of Sadasivem et al. (1980), who found
that adult and adolescent age group ig more in number than
other groups in rural population in Temil Nadu. The vulnerable
section of the population in the families surveyed is composed
of 26 per cent with preschool children (22.28 per cent),
pregnant mothers (1,08 per cent) and nursing mothers
(3.37 per cént). The declined number of pregnant and nursing
nothers among the surveyed population may be mainly due to
the popularity of famlly planmning operation after the second
child, However the higher per cent of vulnerable section
(27.33 per cent) indicates the need for special attention

for their welfare in all respects.



+ The literacy level of male and female in all the age
groups indicate that literacy level of male (71.54 per cenp)
ag well ﬁs female (72.94 per cent) is more or less the game
whereas the findings of 1981 census reveals that male.
literacy (74.13 per cent) is higher than the Female literacy
(6425 per cent) in this state (Vijayanunni, 1982). About
14 .17 per cent of males and {3.58 per cent of Temales are
found to be illeterate when the population of 508 as & whole
excluding small children not attending school. Only D.39 per cent
of male and 1.%8 per cent éf femalé are educated upto college
level and this Observat}on agrees with the findings of
Sadasivam et al. (1980), who indicates that only a negligible
percentage of rural population had came upto the College level
in a survey conducted in Tamil Hadu. It can be assumed thét
majority of the adult members in the families surveyed have
moderate education 10 realise the significance of various

factors which is needed to improve the quality of life,

- 48 per cent of the Tamilies surveyed have their income
below Rs.400/- and they are to be categorised under poverty
" line as' per the norms suggested by Adiskshiah (1987),
; Major éharacteristics of this type of families viz. unemployment

and underemployment arc also prevelant among these families.



Analysis of the occupational status of the families surveyed
indicates that majority of the adult members of the families

are mainly agricultural labourers or coolies,

Media playé a very important role in improving the
quality ofAiife of,individual eépéeially if he is moderately
or vell educated. However in the present study different |
media such as newspaper, magazines, T.V etec. are found to be
not'very popular among the families sﬁrveyed probably because
they have not realised the practical significance Qf such

-media in improving quelity of life. Data related to the
frequency of exposure to diiferent media indicate that radio
is found as the most popular media probably pecause of its
entertainment value, However in earlier situdies conducted

-in sinilar areas in Trivendrum district have indicated that

printed media and radio are found to be used frequently by

the rural families (Prema and Menon, 1978).

A glimpse on home production of food may indirectly
enlighten the food consumption pattern., Among the families
surveyed home p:oduétion 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.



- 34 families are in the habit of using the home produced foodsg
by themselves Qhereas 57 families use or sell the  products.
Anong the‘various types of food products sold, milk renks firsy
éﬁd average inéome obtained for 10 families from this sale is
nearly Re.548/—lper.month. . Next to milk, poultry keeping is
found té be’poﬁular amohg these families. This'is-probably
because of lack of space available around the houses. Further
OESéfvaﬁioﬁ indicates that costly foods like milk and egg are

sold to purchase cheaper foods like tapiocz.

An analysis of the expenditure pattern indicates that
all thé»families spend mo?e then 100 rupees per month for food.
The expénditure incurred for various other items as well as
gavings are comparativelyllittle. Average food expenditure
of'families surveyed is Rs,100 to Ra.A00/- per month. IThis
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 femilies.

Among the families surveyed rice ig the oﬁly cerecal which ig
consuned daily by all. HNext tb rice, tapioca is popular as a
staple food (37 per cent) of the faﬁilies 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 that emong cereals rice, among
- roots and tubers tapioea and among flesh foods fish forms
the staple food for the poor rural keralites. Expensive
food items such as mutton, chicken, pork, egg ete, are

rare items‘consumed_by thése families. Most of phe foed
preparations are made once in a day eventhough three meal
ﬁattéxn is the most‘accepted form among thege families.

. Further observations indicates that this systen is edopted
mainly to save fuel,andgthe women are generally unaware of .
the-diéadvantage of storing éooked food for a long time.
Food consumﬁtion'pattern T found.to be not affected by variation
in season.

Among the family.meﬁbers, gpecial attention is giveﬁ
mainly for school going children because these children aré
cansideied by the mothers as less fortunate when compared.tb
preschool children who are getting two meals daily from |
enganwadl. 46.51 per cent of the mothers surveyed opinioved
thét the preschool chi1dren éfter—returning from the anganwgdi
are not in the habit of eating any food and will go to‘sleef
-very early at six or seven, .A probable reason for this
| negligence mmy be mainly the unnecessary importance given

to the supplémentary diets in the anganwadi.



Culinary practices is an important factor which may
influence the availability of nutrients from the foods
prepared., As per the conventional practises dry food articles
such as cereals, pulses etc. are washed priof to cooking by
50 per cent of the families while in 36.67 per cent of families
cleaning, followed by washing is practised. Washing several
times may affect water soluble nutrients present in these food
articles., Reasons 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
‘habit. This indicates the lack of awarness aboubt 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. Earliér
studies had indicated that constant use of boiling method for
preparation cf'food may result in loss of water soluble vitanmins
and may lead %o nutrient deficiency symptoms (Devadas et 21,1975).
Constant use of one method of cooking will result in lack of
vériety,in the daiiy diet, This is also a common defect in the

dietary pattern of the families.



Earlier studies have showﬁ that conventioﬂalsmetho@ of
storage popular in rural areas can cause nutritional leaching.
An ngsessment on these liwnes have indicated that different
mnethods are. %dopte& for storing different types of foods.i
Dry foods such as cereals and pulses are stored as such or
as flour or after roasting the flour for one month. Sun
drying ié practiced by a small number of femilies to prevent
inse@t attack. In 14,67 per cent of families roots and bubers
are also éﬁéred after sundrylng. However many of the zamilies
are not aware of the significance of proper storage of food
artlcles. nAmong perlshable food arulcles green leafy vegetables
and other?vegetables especially banana are immersed in water
“and stored upfvone veek. 43.33 per cent of the familieas%are
ayare of processing Banana into powaer_form and using it fbr
infént‘mixes. Milk is'siored only for few hours (as such ér
after boiling) or converted into curd or butter nilk, Fleéh
foods especially fish is stored and used in the following éay
by 12 per cent df the families. Containers made of aluminium,
mud, glass, tin and steel sre found to be commonly used. ﬁhis
containers‘are kept in open piace by majority of the familfes
(70.67 per cent) while only very few families have safe -
cupboard for this purpose. The rural families are unaware of

the advantages of proper storage method.



A major post harvest problem faced by the rural
families are surplus brd&uction or avéilabilitytof nerishable
foods at lower cosis during seasons. In the present study
mango - end lime are the only two fruits most commonly used and
: preserved upto one month. Reasons suggested for using these
two frults is that they have better shelf 1ife, avnllabxllty,
1ow cost and quality at seasonms. Other fruits such as aack
qre not commonly preserved and kept probably because they'ére
unaware of cheap processing method for these Lrults. Glass
contalner is commonly used for preserving pickles by 60 pef cent
of the famllies Iollowed by mud pot (57 per cent)and steel-
(34 per cent). |

An.assessment of the health condition of the famlly
members indicate that nearly three fourth of the adulis had
no ailments and health p;oblems. Among the various treatmeénta,
-allojathy is found to be the popular tieétmenﬁ followed by
ayurvedic treatment. Very few families are found to negleét
such ailments for old persons due to0 economic reasons. Coﬁmon
reason felt by these families for the occufrence of such
ailments are genetic, digest;ve disturﬁanee, clinate, faulﬁy

food habits and gmall vices like drinking or smoking., -
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Very few children are found to be normal and healthy one.
Others ‘are found to be affected by fever (21.41 per cent), res-
piratory diseases (15.14 per cent), dlnrrhoea and dyseﬁhmy
(1%.05 per cent) ond scabies (3.66 per cent) etc. Skin infections,
respiratory diseases, idiarrhoeal diseases, fever, eye infe¢tian
and ear discharge are generally reported as ailments among,
winfaﬁts and preschool children/(@u@ta and Walia, 1980). Tor
children firét allopathy and next homoeopathy treatments are
preferfedg Motyers are generally unaware of ﬁhe reason for the
occurrence of iilness qmcng ohiidren (29.5 per cent) Unheélthy
surrounﬂlngs and change in climate are generally suggested as

“reagons  for lllness.

- Nearly 75 péf cent of thé fémiliés are in ﬁhelhabité
of attending primary health éare'faciliﬁiés. 19.33 per cent
of the families are utilxsxng the prlmary health care fncilltles
‘along with other loecal facilities also, Transport problem”‘lack:
of service facilities in primary health care centre, prefenence
for privatg-doqtqps_and allergic to injection are the common
‘iéasons guggested for not preferring the primaiy health care
facilities. Observations on health condition of preschool |
children as assumed by mothers ‘indicate that 62 per cent of
chlldren are having satlschtory growth and development whlle
- 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 found to be satisfactory
whereas 14 per cent are not immunised. The reasons suggested

are attack of fever and other allergic.reacﬁions if immuniged.

The siﬁuation of child health care practises in Kerala is

entirely diiferent from other paris of the country where only

39 per cent of children below five years were vaccinated (Sahu

et al,, 1985). The reasons generally attributed to such

situations are ignorance and indifference of parents, nonavailabilit

of facilities, fear of complications and ill=-health of the child.

Mothers are found to be well conscious about the need
for supplementary feeding, Foods like cow's/goat's milk, ragi
or rice porridge, fruits, tea, bun, vegetables and fish are
found to be included during infancy. Similarly spicy  foods,
hot foods and flesh foods are avoided. Fven though food taboos
care not present in infant feeding practises it is prevelant
‘during pregnancy and lactation. As in other parts of the country
papéya is avoided during pregnancy. ©Similarly certain types of
fish and gas producing foods are avoided for 41 days after

delivery.

Only 5%.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



and vegetable, green soup and boiled egg are included as
special foods by these mothers. Coconut, jaggery or suger
are included in the preparations. Among the various foods,

banane is found to be the most popular suppleuentary food.

Food habits of children are generally influenced by
parents and elder members at the household level and by
doctor ér‘nurse outside the house. At home mother is
responsible for feeding the preschool children (44.67 per cent).
In certain cases children manage by themselves (28 per cent)
end instead of mothers they are helped by elder members (18

ver cent).

_ Rice based preparations are mostly preferred by the
preschool children followed by confectionaries, tapiocca with
fish, groundnut and milk and curd. FEven though the children
have preference for these foods it was explained that they
cannot offer these foods because of economic problem, An
obgervation on three days meal patiern indicates that
cereals Torm the staple food for breskfast, lunch, tea, and
dimmer 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 child care activities
(32.6?-per cen£)~and agsisted by father (15.33% per cent) or
by gny otﬁer_member'of the family (12.67 per cent) in certain
ééses, or by grand pafents (12 per cent) etc. Child care is
qonéidered'aslsupreme responsibility of mothers by these
"féﬁilfes. However absence of women for a long time from
hpﬁses and poor'health'condiﬁion are responsible for entrusting

‘this work with others.

. Fighting with others, nail biting, bed weitlng etc.lare
the comuon behqv1ourQl problens found among the preschool children
'and correctlon for the Saie are oral adviee and punishmen® of
the teaﬁher/ﬁarent., Mothers are reported to take adequateﬂcare
ﬁb Cprreci,bed wetting hebits. In certain cases children are
pre#eﬁted to drink wéter in the evening. Application of péste
ﬁade of bitter leaveé on hands to prevent neil biting is l
practised. .Treatments are given in some families for eating
clay,-chaik ete. According to Singhal eb al. (1988)-thumbu
succking may be associated with hunger,and teething. l

One day food welghment 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-

tatlvely inadequate in all the food groups for control group.
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The percentage of recommended daily allowances (ICMR, 1982) of
cerenls met by the‘control groups is nearly 80 per cent partly
because rice islthe staple iten in the daily meal. Pulses,
wilk and milk products are the major gources of protein a

are far below the recommended allowances, Inadequate intake

of pulses .13 observed in both the groups where 39.4 per cent-
and 2 per cent of the allowances are met by the experimental
andAcéntrol group respectively. Fruits are not at all consumed
by the experimental group whereas 34 per cent of allowances

for ffuits is met by the control group. Devadas gt al., 19%0)
reported that the consumption of fruits is low even among the
preschool children of highly educated mothers. Only 10.88 per cent
and 7 per cent of recommended daily allowances for milk and
milk products is met in the case of experimental and control
grouﬁ respectively. The findings are in.agreement with earlier
studies 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 teken
only in the form of tea or coffee. Thimmayamma et al. (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 consumption of green‘leafy,vegetables 'is noted in
the control and experimental groups. Lina and Reddy (198{)
in‘fufal people of Trichur found thgt greené are found tojbe
' egrare'iteé and similer results are sﬁown by Puri et al. (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
respectively. These findings are in agreement with the findings
of Devadas. et 21. and Puri et al. (1983) who had stated that
the consumpbtion of green leafy vegetables, fats and oils ahd
‘_sugarAand jeagsery is less than half the requirements. The
food consumption pattern of experimental group is eomparatively

better in many resyects.

LAn assessment of averagZe nutrieph consumption of tﬁé
children indieate,that.nearly 50 and 75 per cent of the
Irecommended allowances for calories and 75 and 121 per cent
of recommended allowance for proteins are met by both contfol
ana'experimental group respechbively. With regards to nutrients
like calcium, iron, thiemine, riboflavin nisein and ascorbic acid,
the position of children belonging to experimental group is
better than children of control group. The better intake of
‘children may be mainly due to the food suppleﬁents included
in their diets. Puri et 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 gt al. (1982) stated that in a survey in Hyderabed
all the members of all the age groups are grossly defieient in

" ghe inteke of iron.,
Accepiability of a food supplement prepared with ragi as a:bage:

"'Ragi'b15¢uits selected as a supplementary food is a.
mixture of ragi, green gram and/or sesame and/or. ground nut,
skim milk powder, butter and suger. Six types of regl biscuits
with different combinatibng of these ingredients are formulated

aﬁd;standafdised.

The percentage preparation loss is highest for type?
6 followed by type 4, type 2 and type 5. Type 1 had the-laést
perqentage'preparation 1loss wmay be due to the germination of

greengran where the loss due t0 skim removal is reduced.

The cost per serving are worked out and it is ighest
for type 2 and type 3 biscuits followed by type 1 biscuits.
The higher cost may be due t0 skim milk powder whereas in
the other three types, 10 per cent of skim milk poﬁder is

re@l@ceﬁ by other cheaper-ingredients;
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The percentage yield is calculated for all the 8ix
types and it is found that there is no sxgnxflcant varlatian
ln the percenxage yleld. Eventhen the higheat percentage

preparation yleld is observed in type 1 biscuits.,

The flrst three types of ragl blscuits where sklm mllk
g powder occuples 25 per cent of the nmix 1s preferred mostly by
_the panel members. The type of blscult where sesame and

groundnnt are added together is preferred least.

. Evenfhough nosagnlflcant dlxzcrenee is obtained among
_tne six types, accordlng to ranklng type 1 ragl bigeuits
vOGGuples the first place of pre;erence for the overall

acceptability.

When the average scores obitained for the accept%blllty
on a five point hedonlc ‘acale, highest marks are scored by .
type 1 eventhough tnere is no significant difference among‘g
the six type of ragi biscuits,. | o

Assessing from all the above characters tyye 1 biscuits
having ragi, green grom, skim milk powder, butter and sugar
in the proportion eof %:1:2,5:132,5 is selected for the supple—‘

mentary feeding for preschool children.
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The protein content of 100 g of biscuits is found fb
- be 4.1 g.and 11 biscuits can be made from. 100 g.qf mix. -ﬁence
it is decided %o supply three biscuits daily. The protein
éontent of the three biscuits are 3.8 and it supplie§ 106 K.cals

of calories., '

Effect of ragi based food supplement on the nutritional stétus

' of ‘selected preschool childrens'

' E - Undexr ICDS; there are two types of feeding at the |
angahwadi level., Rice (50 g) and greeﬁgram (15 - g) are given
as a noon feeding while a preparation with bulgar wheat |
(65 g)>and 0il (8 g) are given as a snack. Food articles like
green leafy vegetables, ofher vegetébles and roots and tubérs,
milk and milk products, fruits, meat fisﬁ and egg, sugar aﬁd

Jjaggery ere not included in the anganwali diet,

An attenpt was made %o replenish the deficiency of
angenwadl diet by including ragl biscuits which is made fro@

a mixture of ragi, greengram, skim milk powder, butter and sugar.

Forty preschool children selected as experimental group
were regular beneficiaries of ICDS Progromme and they were given
three ragi biscults along with their regular anganwadi feéd,
These biscuits are prepared on alternative days where 120 I

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 wonth of
study may be due to the prevelence of diarrhoea, wmumps and
fever in the village during this month, The percentage of
attendahée 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 lagt month of study. Ragi 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 gtatus 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 children are
classified on the basig of Gomez system of classification.

A notable context is that on completion of the experiment
children who were in the first degree of malnutrition became
normal, in earlier studies a decreasing trend in the third
degree malnutrition is reported in similar supplenentary

studies (Chandha, 1980).
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Height for age profile before and after the experiment
reveals that there is no significant difference between the
experimental group and standard except one group of children

in both cases.

Profile of arm circumfierence for preschool children
before and after the experiment, reveals that there is a
positi#e trend towards the standard value after the experiment.
Chest/head ratio of the preschool children before and after
the experiment Qas anelysed aﬁd it waé found that all the
éhildren became normal aiter the experiment whereas 12 per cent
of preschool children has reported to have cheét/head ratio
less than one before the experiment. Similar results are

reported by Devadas et al. (1983),

The mean anthropometric measﬁrements 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 gfoup ig significantly better than
the control group after six months feeding at five per cent
level.  The mean height status of the experiment preschool
ghildren after gix months feeding is significantly different

at 10 per cent level when compared with the control.
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Similer resulis are found in the case of mean arm circumference
: q
status. However there is no‘signifieant.differencegbetweeg the

control and experimental group before and after the experiﬁent

as far as the chest end head circumference status are concerned.

. ¥When the weight/ﬁeight?~ratio before and after the ..
experimeﬁi.is found put, there is a positive trend among é
the children of both the group. The improvement is more in

i
i

the case of experimental group, when the level of normal

children increase from 45 per cent to 50 per cent. _ :

| Clinical examination conducted before and after thei
experimeﬁﬂ ieveals,that anemia, first degree malnutrition,é
‘dental caries, mottled enamel, discoloured hair are the co%mun
defiéiency.symptoms.preﬁélant among these preschool. child%ene~
| . i
Haemoglobin level of the children showed that beforg
the study 20 per cent of children in the experimental graup
' are below 10.5 and 30 per cent, in the case of control grouv.
After the experimen$ all the children in the experimental ;

group~have haemoglobin value above 10.5. ;
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SUMMARY

A study on theAimpact 6f ragi based fdod supplement

on the nubritional staﬁus of seleéted preschool children is

an assessment of their dietary habits and accepﬁability of

an in-familiey food. qut of the famiiies surveyed are hindu
backward, nuclear type and of gmall size. Eventhough majority
of the families are below poverty line housing, potable water
and latrine facilities are aveilable 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 and egg are food

products produced at the household level by 50 per cent of the
families and more than 38 per cent of the families are selling
the food articles thus produced to purchagse less costly staple

food items, .



AN

o 173

Nearly 50 per cent of the families are located under
poversty line. ZRice and fish are the common food consumed by
all the families and tapioca ig used 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 groups special
attention is found to be given %0 school going children over
prescheol children who are getting supplemeﬁtary foods from the
anganwadi. Culinery practises observed by these families are
not satisfactory due to gcarcity of water. No variety in
cecking is found, since only steaming and frying are commaniy
epplied. Fost harvest storege 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 Ffamilies,

Fifty per cent of the mothers are conscious about the
need for supplementary feeding. Food habits of children are

influenced by parents, elder members, doctors and nurses.
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However mother is responsible for feeding and other child
care activities. ZFconomic constraints prevent the introduction

of foods according to the preference of children.

One day welghment survey data reveﬂls that the home
dlets 01 control children are quantitatively inadequate in
all the foods. ¥Food articles such as pulses, green leafy
végetables;Afruits and milk and milk products are found %o
be rare itemé in their deily diet. Analysis of average
- nutrient coﬁsumption éf ﬁhe children reveals that nearly
75 and 50 per cent of the recommended daily allowances are
met for calories by the experimental group and control
group respectively., TFurther anelysis of the anganwadi diet
indicated that nutrients such as calories (35.07 per cent),
pfoteins (55 per cent) iron (42 per cent), thiamine

(87.5 per cent) and Niacin (53 per cent) are supplied.

Since ragi is found to be a well accepted cereal
for a toddlers diet, an attempt was made t0 prepare ragi
biscuits of six combinations with a mixture of ragi, greengram

Oor sesame or groundnut, skim milk powder, bubtter and sugar.
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The amino scid composition of the different combinations
are worked out and comperisons were made among these combi-
nations. Type 1 ragli biscuits are found to be richer in

Lysine, Tryptophan, Tyrosine, Leucine, Isoleucine and valine.

The percentage preparation logs, 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) greengran (10 g) skim milk powder (25 g) butter (10 g)
and sugar(25 g) is selected for the supplementary feeding. The
provein 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

2.8 g of protein.

The experiment is conducted for six months among
forvy preschool children who are regular beneficiaries
of ICDS. Major 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 cenit of protein are met by
the anganwadl feed and 7 per cent and 17.21 per cent of calories
and proteins are met by ragi biscuits. Ragi biscuits are well

aceepted by all the preschool children.
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The inllnence of ragl blscults are evaluated on the
ba51s of changes in anthr0pometrlc measurements. clinical
examlnatlon and biochemical investigations. Weight for age
profile reveals that there is en increase in the weight status
except chlldren of a partlcular age group. According to Gomez
classxfleatlon all the children became normal after gix months
of supplementary,feedlng, Profile of arm circumference reveals
a roeihiventrend, From the chest/head ratio it is found that

all thé children became normal after the experiment.

The test of SLgniflcance of the mean weight of both
expevimental and control is conducted and the mean weight was
SLgniflcantly higher for the experimental group. The mean
helcht 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.

The weight/Heighxz ratio before and after the experiment
shows that there is @ positive trend among the children of both
the groups. However the improvement is wmore in the case of

experimental group.
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Clinical examination conducted before and after
the study reveals that in malé and female children all
the 4 éhildrén who were graded as first degree malnourished
recovéred complétely and become normal. One male and 4
female children recovered from dental caries and 2 male and

1 female children recovered from discoloured hair,

Haemoglobin level is below 10.5 for 20 per cent of
children prior %o the experiment and it increased from

this value for all the children after the experiment.,
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APPENDIX 1

Initial determination related to the anthropometric measurenent
’ of preschool children

S.No. Height in onm Weight in kg

1 o 2 ‘ 3

- - ——e e o - — .

Experimental group

T, 96 .6 1446

2, 104.7 16,7
3. 94 .0 12.0
4 95 .0 113
5., 96 .0 13.5
6, A 96 .0 12.5
7s - 99.8 13.7
8. : 86 .6 11.0
9. 96 .3 11.8
10. 90 .4 12.8
11, 9%.0 13.1
12, - 94,2 12.8
13. 94..0 14..3
14. 94.5 13,3
15. , 94.2 o 13.4
16. 92.7 1.4
17. 97.6 13,7
18, 96.9 12,2
19, 90 .0 13,7
20. 96 .1 135
21, 94 .4 13.3
22, 87 .6 1.4
23. 88.6 12.0
24, 87 .3 12,0

25, 98.9 15.0
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1 2 3
26. 104.5 16 .8
27. | 90.0 11.%
28. 93 .5 . 10.9
29, 86.8 11,2
30. 88.0 12.0
31, { 92.4 . 11.8
32, E 96 .4 . 13,5
3%, 7 89,0 . 10.5
34, o 97.0 . 13.6
35. ; 88.2 S 12.5
36. 100.6 . 12,5
37, | 89.5 1.2
38, 5 94.0 . - 12.0
. 39. , 85 .0 . 10.9
40. | 90.9 S 11.3

gontrol group A

1. : 84.4 - 10.4
2, : 102.4 13,0
3, : 101.0 © 13.6
4. : 97 .9 12,5
5. - 97 .4 - 13.5
6. : 106 .0 137
8. - 95.7 - 13,0
9. : 98.0 " 14.8
10. ' 98.8 12,7
1. ’ 0.0 ‘ ©11.8
12. : 85 .0 ©11.0
13. : 84 .9 " 11.6
14, | 83 .3 . 10.2
15, 93.0 1443
16. | 98.2 15.0
17, 88.3 : 13.0
18, ah 0 14 4



Amino acid composition of the different combinations ( in mg )

APPENDIX II

'Ingredieﬁﬁé Amount Nitrogen Arg Hist Lys Try Phe Tyr Met Cis Thr Ieun I.Leu Val
Ragi 20 _ A
Green gram 10 A L C N .o ' S
Skim milk powder 25 1.96 . 524 296 759 150 562 524 279 124 441 1187 645 724 .
Butter R 1 ¢ ' o - S T N
Suger " 25 ‘

Ragi . 30 , ,
Sesame 10 . - o : o , ' i
Skim mill powder 25 167 550 280 631 150 535 459 301 136 431 1036 584 685
Butter- 100 4 : g
Suger 25
Ragi , 30
Ground nut 10 : . |
Skim milk powder 25 1.78 608 287 674 141 552 482 273 133 432 1051 581t 713
Butter 10 B .

Sugar 25

Ragl 30

Green gram ’;Q o . _
Sesame 0 . | A :
Skim milk powder 1i5 1.64 651 272 607 137 542 368 260 138 402 974 570 635
Butter 10

Sugar 25

Ragi . 30

Green gram ;0 : P _ o

Ground nut . 10 - _ ' : . .
Skim mi ik powder 15 1,75 709 279 650 138 559 1393 232.‘135. 443 989 . 593 . 663
Butter 10 ' :

sugar 25

Ragi %0 .

Ground nut 10 , ,
Sesame e o P - = T s e e - T T )
Skim milk powder 15 1.66 T735. 263 522 138 5%2 426 254 147 353 940 5%2 624
Butter 10

Sugar 25
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Ragi
Bengal gram

Skim mllk_powder '

‘Butter
Sugar

Hagi -
Bengal gram
Ground nut

Skim milk power

Butter
Sugar

Ragi
Bengal gram
Green gram

Skim milk - powder'

Butter
sugar

Ragi =
Bengal gram .
Sesame

Skim milk powder
Butter

Sugar

Ragi

Bengal gram .
Green gram
Ground nut

Skim milk powder

Butter
Sugar

Ragi

Red gram dhal
Skim milk powder
Butter

Sugexr

1.65
Jj,64'

1.62

€

1.6%

1.74

488

673

589
837

- T75.

462

. 275

258

267

254 -

249

321 -

703

594

679

498

570

155

141

129

128

124

‘115

141

527

524

534
539
531

594

435 -
208

350

541

325

433

271
“p24

230

175

186

271

123f

134,

125
150

137

564 -

o - -

424 1050
386 952
L
355- 875 ;
348 éagf
436 1653

599
54i
585 ¢
519
s34

601

7€6

625

636

576

577

695




APPENDIX III
Different types of ragli biscuits formulatédA

Diet Ingredients - . % of the various

ingredients

1 Begl 30
Green gram 10
Skim milk powder 25
Butter 10
- Sugar ' 25
Sesame . 10
Skim milk powder 25
Butter : 10
- Sugar ! 25
- Ground nut , 10
Skim milk powder 25
Butter : ' 10
Sugar 25

Green gram 10 -
Sesame 10
Skim milk powder 15
tter _ 10
Sugar : 25
5 Ragi _ 30
: Green gran 10
Ground nut 10
Skim milk powder 15
 Butter 10
Sugar . 25
6 Ragi o 30
Ground nut . 10
Sepgame : 10
Skim milk powder 15
Butter 10

Sugar . o5
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Procedure for standardisation of ragi biscuits

‘1’ Butfér and sugéf were creamed. To thet the
sieved:powder ot ragi, skim milk and baking powder
with green giam/grcﬁnd nut/sesame were added .
according to the combination and these were kneaded
thbroughly aﬁd a douvgh was prepared, It was made
into rounds of desired weight. These were kept in-
greased aluminium trays end baked in the preheated
oven at 50°C for two hours. Two batches of biscuits
of each combination were baked, cooled and gtored in
tin containers. The biscuits were subjected to

sensory evaluation within four days of preparation.



APPENDIX T
Procedure for the triangle test
In the triangle test three sets of sugar solutions of
different concentrations were used. Of the three sebs
. two solutions were of identical concentrations and the

women were agked to0 identify the third sample which is

of different concentration.
Evaluation card for the triangle test

Name of the product

[T

Sugar solution

Note

(1)

Two of the three samples
are identical

Identify the 0dd sample

- s

Code No. Code No. of Code ¥o. of

5.No, of samples the identical +the o0dd sample
samples
1 X, Y, Z

2 A, By C
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Secore Card

1. Apoearance
Very good (5)
Good (4)
Fair (3)
(2)
(1

Poor
Very poeor

2. Playour
Very pleasant (5)
. Pleagant (4
" Neither pleasant
nor unpleasant (%)
Un pleasant (2)
Not at all pleasant (1)

3, Texture

Very erisp (5)
- Crisp (4)
- Slightly soggy (3)
Soggy (2)
-Very scggy - (1)

4, . Tagie
Very tasty (5)
_ Moderately tasty  (4)
Slightly tasty (3)
Not taste (2)
Mot at all taste (1)

5. Overall accepbtance
Highly un-
acceptable (7
Unacceptable (6)
(5)

Slightly un-
accepbable
Neither acceptable
noy un=-
acceptable (4)
Slightly acce-
ptable (%)
Acceptable (2)
Highly acceptable (1)

- o o o - - - o




APPENDIX VII
Schedule to colleet Soci~-economic and food consumption survey

Impact of Regi based food supplement on the nutritional
gtatus of selected pre-school children

An ecological and Socie-economic data of the fomilies
selected for the study

1. Neme of the head of the family:
2. MAddress: |
'3, Religion and Caste:
4. .Type of family:
(a) Nuclear/Joint
Reason ' _
(b) Small/medium/layge

5. Details of housa:

(a) Rented/Oun: :
(b) Pukka/Kucha/tiled/thatched/terrace/others

6. liater availability for use at home:

(a) Source of water ‘
frivate well/Public well/Private tap/Public tap
Public tenk/river/canal/ponds/others:

(b) Distance from the house:
(e) Person responsible for collecting water:
- (d) Time spent for this work/day:
7. (&) Datrine facility at home Open place/
. Flush latrine:
(b) Tocalities of the latrine if available:
‘ i. in the premisecs: o
1i. distance of the latrine from the house:

iii. Did the facilities used by all the
~ family members? Yes/No
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1. If no, details of members who are
not using the facilities:

2. Reasons for not using the facility:
8+ Details of the premises of the house:
i. Well kept and clean s
ii. Very dirty:
9. Digposal of gabage from house:

Adequate facilities availsbles
Adeqg-uate facilities are not available:

10." Pemily income (in fs,)

Income from

sources such as "Daily Weekly Monthly Annua;ly Total

Tiand
Animals
Farm |
.Trade
Others
Total




11. Pamily pattern

APPENDIX- VII (Contd.)

Sl. Relation-
No. ghip with

head

Educatidnal status

Age ©Sex  Occupa- Thy- Veg. _

status con=- nomn Aol .
e terazvexui write
: ~dition Ve te Mala- Mala-

Pri- ~Middle High

nary
level

Coll-
school sehool ege

yalam yelam




12 . Expendituve P&.‘U(.e.vn_

APPENDIX VII (Contd.)

Ttem

Expenditure (im Ra.)

Food

Clothing
Shelter
i, Rent

1i . Maintenance

iii, Repaying loan

Health
Eduecation
Travel
Reéreation
Gifys
Cerenmonies
Others

13 .. Home production:

Quan- o Oriarie _ Income by selling

Sowrce BB fity tiay vagien __ theoe products

' laple Used sold method Daily weekly Monthly
Coconutb
Vegetables
Tapioca
Pepper
Cattle

Poultry
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14.A. Morbidity data of the family

Treatments Reasons for

Type of
Members disease Symptoms token gebtbing the disease

1

B, ﬂonrd\t3 data of fhe C.\'\loL

" Age et which Symptoms Treat= Reagons for

S , —— of the ments getting the
Disease the'dise-- the child disease taken disease :

. asge occurefl recovered

-

13. Do you go t0 the uqucent PHC for treatment? @
it not, why?

‘ |6 Has the child been immuned? If yes, give details:
17. Frequency of exposure t0 different media

‘ Twice Occatio-
Media Daily WG @ yeekly a month MO naliy
Newspaper
MagaZines
Cinema
T.Ve .

Training programme
Radio
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18. Digtance between Anganwadi and home:

Distance of

My - e i i
Lrime 4 ne from school Mode of moving Time taken
Morning Within % km Less than 15 mts
Afternoon Within 1 kn Less than 4+ hour

. Within 2 km Less than 1 hour
Evening Moxre than 2 km More then 1 hour

19, Ffequency of use of different food materialg by the femily

Frequency of use of different food stuffs

Food groups Quan- ge—— —————————
commonly ity Lesgs than Yore than Once Onece Occa~-
used used Daily % days a % days a in a in a :sion-
' vieek week week mnmonth ally

2) Cereals

b) Pulges -

c) 0il gseeds & Nuts

d) Roots and tubers

e) Other veg.

£) Green leafy veg.

g) Fruits
h) ¥Milk &

i) Meat & Figh
3 Bz
k) Favs & 0Oils
1) Sugar/Jaggery

milk products

¢a
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20, Pood consumption according o’ season

v
t

Seagon . Foods taken Foodg avoided = Reésons{

Summer : . .
Winter

Spring
Autumn

21« Meal pattern of the xamlly

One neal Two ‘meals, lhree ‘meals Four meals Five or more
..a day | a dqy . .a day a day neals a day

‘v.Members

N S Sa 0 e I el

22.. Any special foodg cocked for the child:
If yes, detalls.

a1 once/ One , Once TLess Once ﬂcca—

. o Food cef/ Twice/ in than in a =-sion-

No. Freperation used day - day two thrice week ally
days  per -

: week

- o

2%, Who influences the food habits of your , - ’
child, yourgelf/your husband/older : ‘
mcmbers/nelghbours/xrlends/relatives/
his friends/doctor/nurse.,
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24 .(a) Meal pattern of the preschool children: I day

Feeding | Tinme ?reparatieﬁs Ingredieﬁts

Early wmorning

Breakfast , {
Midmorning

Lunch

Tea

Dimner : _ _ :
Bed time

- 24(b) . - Meal pabtern of the preschool chiidren:‘II day

Peeding . Time Preparations Ingredients

Early morning

Bregkfast ,
Midmorning ' -
Tuanch '

Tea

Dinner

Bed time

24(c) . Meal pattern of the preschool children : III day

Feeding Time Preparations 'Ingredients

Farly morning
Breakfast
Midmorning
Lunch

Tea

Dinner
Bed time
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25, Meel serving pattern Reagons

a) 1. Meals taken together by all
family members

2. Meals taken by the head of the
family first end then by others

3., Meals taken by the male members
first and then by female members

4, Hean taken by the children first
- and then by the parents

5. Heals teken last by the housewife
6. No such rules
b) 1. Meal for the preschool child is given’

by the mother herself/by the elder
children/by the father/by grend parents

2. Meals taken together with the adult
- members & elder children of the family Yes/No

Reason

26, Pavourite foods of the femilys

Members ‘ Foods }Reasons

27. Poods preferred by the preschool children

Foods Preparations if any Reasons

28, Foods given and restricted during special condition for
~ the young children: |

. Family meumbers Condition Foods Poods Reasons:

of growing stage given avoided
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29» Who is responsible for the child care activities

Detalls of members Time spent for child Reagons’
care activities

- - - -

'.30 Inlyour 0p1n10n in what state of health is your chila?
Poor/Palr/Good/Very Good,
- Reason for this condition:

.31. Methods of preparing various food articles prlor to cooklng.
i) Dry food article (liKe cereals) -

a) Cleaning/winnowing, washing
and drying (soon after purchase)

b) Cleanlng/wlnnow1ng and washing
(just before cooking) - -

‘¢) Any washing just before cooking

d) Washing raw rice before cooking
1) Once ii) Twice iii) Thrice lv)'Mbre , |

11) Fresh food items like fruits & Vegetnbles
a) Washing soon after purchasing
b) Washing just before eating or using
¢) No washing at all

Size of Materlals used Washlng beiarehqshlng after
cutting ior cutting : cutting cutting :

Itens

Fruits
Vegetables
Meat

Figh
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52. Methods employed and frequency of cooking

[y - o - — <=

Method of cooking Frequency

Boi— Absorb-Steam- Fry- Fresh Once Twice Thrice
‘ling ing ing ing

Food items
y & Stra-

o m. s o — - e . - . — -— e aoren

Cereals
Pulges

'Green leafy
vegetables

ther veg.

Roots and
btubers

Oilseeds
and Nuts

Flesh foods

- o - ' J - : Ll L S ——"

- 33. Method of storage of food:

Food item Method Period Used Sold Conta~ Place Reason
of of at iners of
storage shtorage home used Storage
for
storage

- T v T Gt e G e - aras = - g -

Cereals —~
Pulges

Green leafy
vegetables

Other veg.
Fruits
Milk
Flesh-
food
Others

— e W o v o s - e T S 2 TIED e SN s> M SR WD A WY W T, <D em LT YRS W T 4y T g -
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34, Pood preservation at home

Food Methods Period for Methods of Containers Reason

items used which it is using these used
preserved items
Cereals
Pulses
Green leafy
vegetables
Other veg.,
Truits

Milk and
milk products

Flesh foods
Egg
Others -

I1., Details to be collected from the nursary school teacher
and mother.

Behavioural problemg Period from which Steps taken t0
the child is having solve the problem
that behaviour

—— = cze g - o

Nail bit-ing
~Bed Qetting'
Thunb sucking
Day dreaming

Fighting with
friends

others if any
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Diet survey - One day wéighment

Panily No. Name of the head of the family:'

Village : District: : State:

Dat es

Age and sex compos1tlon of those who have pﬁrtaken the meal.

o -

_ Age Below 1=3 3=5 5«7 7—9 Q- 12 12-21 Adult Guests

17. Others

1 (ages)
M
w
 Food stuff ' Weight in  TFood stuff Weight in
grams grams
1 2 1 2
Cereals _ . Leafy vegetables
1, Bajra | 18. Drumstic leaves
2, Jouar | ' 19, Amarenthus
3. Maize=-dry 20 . Chekurmanis
4, Régi , Other vegetables
5. Rice . 21. -
6. Wheat flour ‘Rooits and tubers
7. Broken wheat 22. Carrot
8. Maida 23, Onion, big
9. Others 24 . Potato
Fulges 25. Tapioca
10. Bengal gran 26 . Others
11. Black granm Nuts and oilseeds
12. Green gran 27 . Cashewnutb
13. Lentil 28, Coconut, dry
14. Red gram 29, Groundnub
15, Soybean %0 . Others
16. Cowpea
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cheese.

1 2

Fruitg =~ .

31, Amla Fabts and oils

32. Apple . 49, Butter

33, Banena, Ripe 50. Ghee

34, Lime and Orange 51. Hydrogenated oil

25, Mango, Ripe . 52, Cooking oil ,
36, Melon, water ' L

37 . Papaya,; Ripe Other food gstuifs
‘38.3Toma£o, Ripe 5%, Betel leaves -

%9. Others 54. Biscuits, ‘salt !
Figh - 55. Biscuit, sweet |
40 . Fish fresh 56 . Bread, white

41, Fish, dry 57, Sugar ’

42. Prawns 58 Jaggery

Other flesh foods 59, Papad

4%, Meatb | 60,"Sago ,

44. Chicken 61. Alcoholic beverages
45 . Liver, Goet 62, Horlicks

46 .. Egg, -Hen 63. Parex '
Milk and milk products 64, tmml /

AT. Milk SR " Amulspray

. curds . 65. Sweets
e buttermilk ' , 66, Others
'48. skimmed mllk, liquid o |
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Dietary information

o .. Bype. of Ingre- Raw = - -Total cooked
Meal pattern prepa- dients amount auount
-~ retion used used g/ml g/ml

'

Barly morning
Ereakfast e
Midmbrriing

Evening Tea - .
“end snékcs o . S o

Dinwer o . o .

Others g | - : ;}
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Procedure for height measurement

- The subject was made to stand erach on & level
groﬁnd with heels together and arms henging. He was
méde t0 1e_aa.ﬁ on a2 smooth wall on which merkings up to
0.1 ém accuracy were made. The occipit  shoulders,
buttocks and heels were made to be in the game plane
and perpendicular to the ground. A rod was held on
~the back o:f.":’che sﬁbject end it was held perfectly ver-
tical and p’é.ralle]_. to the mid - gsagittal plane. The
reading was taken by keeping a wooden head piece gently
on the head (vortex region). j.‘he line coinciding with
the woaden piece was read and the reading was recorded

accurately upto 0.1:1 Cli,
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. Procedure for weighing the child

A spring balance was used t0 take the weight of
the children. It was hung and the child was made t0 sit
on it with minimum clothing and the weight was recorded

in kilograms: with an accuracy of 0.1 kg,
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Procedure for measuring head circumference

F‘or t"t.cz.ng head measurements, uhe chlld s head was
steqdlecx and the greates’ﬁ clrcum.cerence was measuz'ed by
. 'p ac:.ng ‘ahe tape .u.rmly round the J.I‘Ollual bones JUSu '
superlor to the supra orbz.tal mdges, nasmng it round %o [
the head at the same level on each s:.de ond 1e.y1ng 11‘.
over max:.mum 00011‘)1'138.]7 promi_nence at the ;back._ Measure-—

ments were .. made to the nearest 0.1 cm..
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Nutritional agsessment schedule

National Institute of Nutrition

State: Distriets

Taluk: _ Village 3

Jerial No.
Name of the subject :

Sex : MalefFemale

Name of the Father/Guardian:

Ocecupation s
Income (Pei year):

Age - Years

~ Family No,

Dates
Block:

’

Date of birth:

Months

~ Source : Present/recorﬁ

Bread fed/BF + ‘Supplementc,/l\sot BI‘/Pregnant/

locatlng

Anthropometry

) m‘tS.

Heights (cms)
Weight (kgs)

Avm circumference (cms)

Fat fold ab triceps (ums)
Head circumference (cms)

Chest eircumference (cms)

Clinical Examination:
Hair sparse
Discoloured

Easily plucked

' Moon face
Parotid enlargement
(bilateral, painless)
Oedena
Imaciation
Marasmg

iy o o —

Pellagrq

Crazy pavement dermatosxs
Piguentation at
knuckles/fingers/toes
Phrynodermna

Koilonychia

Gums~spongy bleeding
Craniotabes

Epiphyseal enlargement
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Conjunctival xerosis Beaﬁiﬁg of ribs
Bitots Spots Knock-knees/bow legs
Corneal xerosis/Keratemalacia

Corneal opacity . Frontal Parietal boosing
Night blindness . : Caries
‘Photophobia ‘ Teeth : Mottled enamel
' Angemia ) ' Enlargement of spleen
Nagolabial dyssebacea . Inlargement of liver

Angular stomatits Soft .

Cheilogis ' firm .

reéd & raw hard o,

Tongue: Papillae - atrophic Tyroid enlargement

Papillae ~ hypertrophic

Others

‘For children below five years only’
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Estimation of haemoglobin - eyanmethaemoglobln method

Principle: Haemoglobin ls converted into cyanmethaemoglobln by
the add;nlon of pOtaSSlum cyanide and 1errlcyan1de. The colour
of cyqnmethaemoglobln is read in a photoelectric calorlmeter at
540 n.n, against a standard solution. Since cyanide hasg thq
naximum affinity for hasmoglobin, this method estimates the
total haemoglobln. |

iReagent: Drabkin's solution;: Dissolve 0.05 g of potasium dyanide,
0.2 g of potagsium ferrieyanide and 1 g of sodium bioarbqnaﬁg in
1 1itre distilled water, :

frocedure' 20 FQ.OI blood are measured accurately'fr‘ h&eﬁo—
globln plpette and delivered on 0 a whatman No.l terPuFC(dlSC.

The filter paper is air dried, labelled and can be stored upbo

one wesk, The portion of filter paper containing the blood is

cut and dipped on 5 ml Drabkinsg solution taken in a test tube,

walt for 30 m;hutes and mix the content on a vortex mixture end
take the readings. ' |

Congtruction of standard curve: If the blood drawm from the.
subject conbain haemoglobin 15 g/dl after estimation then |
prepare three reference standards as follows: .

1. Reference Stondard Az

4 ml of blood in 1000 ml Drabking 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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3. HReference standard C:

200 ml of reference standard A and 300 ml
Drabkins reagent contain a haemoglobin
concentration of 7.5 g/dl,

Thus we have three reference standards at three
levels of haemoglobin concentration. Use 5 ml from
each’ standard whenever haemoglobin estimations are
done. |
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ABSTRACT

| Alstudy on the impact of ragi based food supplement
on the nutritional status of selected preschool children
wag conducted in the rural areas of Trivandrum district.

As é‘first gtep, & survey %0 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.

. Begides 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 dysentery and scables are
found common among the preschool children. Nearly 25 per cent
of the femilies were found t0 negleet primary health care

facilities due to various reasons,



Food taboos were not generally found in infant
feeding practices and mother were mainly responsible for

child care activities.

The preschool chlldren gselected for the supplementary
study (40) were attending anganwadies run under Integrated
Child ngelOpmeni Scheme, The supplements regularly received
wder ﬁnganwadieé'were rice, greengram, bulgar wheat and oil.
- Bagi biscuits were‘seleéted as a supplementary food for the
angﬁnwadl dlet with a mixture of ragi, greengram, sesame,
groundnut, skim milk powder, butter end 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. From these six types, btype 1 ragi
biscuit wag selected for feeding, after calculating the
percentage preparation loss, cost per serving, percentage
yield and acceptability. Overall aéceptability was assessed

on a five point hedonic scale.

The selected type 1 ragi biscuits have ragi, greengran,
gkim milk powder, butter and sugar in the proportion of
3:1:2.5:1:2.5. The protein content of 100 g of the biscuits
is 14.1 g. It was decided to supply three biscuits daily

¢rie biscuit weighing 9g.



40 preschool children were selected for the gtudy
and the feeding wasg conducted for six months. Biscuits were
prepared on alternative days. Attendance of the children and

plate waste during the feeding period were recorded.,

Anthropometric measurements were btaken each month of the
study and clinical and biochemical tests were carried out
before and after the study for both experimental and countrol
group. Weight for age profile of the preschool children
indicated that there was an increase in the weight status
eventhough the same wag not significantly different for the
experimental group. . According to Gomez system of classifi-
cation after the expsriment children in the experimental

group became normal.

Height for age profile revealed that in general there
was no sighificant difference between experimental and
gstandard. Profile of arm circumference revealed that there
was a positive trend towards the standard. Chest/head ratio
wag found 40 be normal for all the children after the

experiment.



The mean weilght status waslsignif;cantlyvbeﬁter forl
the experimental group than'the‘Qontrol_and was significant
at five per cent level. The mean height 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
‘'positive trend in both the groups when weight/heigh.t2 was
' calculéted. The improvement ls more in the case of ex@eri-

nental. group.

‘Clinical examinabion conducted before and after the
experiment revealed that anemia, first degree malnutrition,
dental caries, mottled teeth and discoloured hair were
~common deficlency symptoms prevelant among these preschool

children.

Haemoglobin level measured before and after the
-experiment showed thatb there was a positive trend in both

the grbups and more in the case of the experimental group.
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