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i IRTROLUORION

Good f00d adequate in guantity and quality, is essential
for good mutrision which will ia Sura, stimulate ani msaintain the
growth and healsh of the ehildrea. As Devadas (1975) points ous
the welfare of a nation rests on the health of its people, pare
ticularly, the children. Ueo0d health is the most precious

endowment, pareats and gommunities confer on their childrea,

According t0 the 1981 census estinates in India, childrea
up to 14 years of age constitute 255 millions. This 1 35 per
oent of the total population. The population of Tamil Nadu works
out to be 48.2 millions. Children between two to five years age
group constitute 4,21 aillions and ghildren in She age group of
five to ten, 6.37 millions. Thus chiliren in the age group of
two t0 ten econstitute 10,58 millions,

Aecerding to Oraviote (1981), malnutrition at the community
level is a man-made disorder, characteristie of the under privie
leged segments of the society. MNalmutrition in infants and young
children is a serious problea and an 1npo§'t-at eause 0f 111 health
and high childhood mortality im India. (Indiam Counoil of Medieal
Researeh (ICHK), 1380).

As doman (19682) and vevaias (1982) wara, malaoutrition has
been eonsiderei as the most imporsant single probdlems coatriduting
to higher mortality and mordidity amoag the people of the develop~
ing eountiries. #hile malnutrition affeots the people of

)
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all ages, ehildren are the worst sufferers from its ravages.
I% 410 estimated that as zany as one millicn children die in
India every year as a result of severe malnutrition, About
one fourth of the population in the developiag couniriou are
undernourished, '

Devadas (1973) and Arya (1981) stress thas prot;in
energy malmutrition i- & serious nutritional disabdilitsy affeo-
ting both physioal growth and brain development, Oravioto
and Ueliearde (1773) explain that malnutrition results in
poor school performance and Lov aspiration to higher educaw
tion, ZTherefore only 40/3::t of the pupils entering the
primary sohools reach the fourth grade, whioch is the minizum
$o achieve lasting literaey. ﬁinoo 1% 40 evident that malnue
trition among sehool ohiliren leads to marked physical and
mental growth retardation in childrem who are the aatioa's
biggest investment, equal importance or perhaps more importansce
should be given to the ehildren of school going age, vhen eom~
pared to the pre=school age (Syikantia and Sastri, 1371;
Swaminathan, 1371 and dsvaran et al, 1974).

The causes of malnutrition are, l1ov sogio-economia status,
ignorance, superstitious bdeliefs, harmful traditions and faulty
practices, non availability of food, fiaproper selection of food
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and eooking praotices, pareatal Llliterasy, large family sise
and inequitable distridution of foois among the family memders
( vevadas g% al , 1277).

Absence of policies and appropriate programmes %0 Saskle
the nutrition problems is a serious handicap of the uader prie
viledged( sharmalingam and iuts, 1383). Therefore this complex
problem should be tackled iammeiiately with proper poliey and

progranae implementation.

In order to root out malnutrition among ;hildrcn, A=
merous supplementary feeding programnes are in operation under
the auspies of the Central and 3tate Uovernments and voluatary
agencies (vevadas gt al. 1977). Some of the programmes whieh
were in operation in Tamil iladu vere the ipecial ‘lutrui.on
Programne, Applied Nutritioa Frogramme, Family and Ohild Wel-
fare Frograsse, Child Feeding Shrough Belwadies, and Mid~day
Heals rrogramme (Kothari, 1973).

However these progranme operated in isolation from each
other. As vevadas (1983) points out there was no uniformity
either in their operation or in their evaluat¥ion. ZThose pro=-
graumes were sponsored by the different dopariiom- of thq Govern~
ment an well as voluatz.xry agencies., It was c?rongly felt that
all the feeding programmes should be brough$ umier ons umbrella
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in order %0 ensure uniforaity which would faeilitate projyer
evaluation and improvement in future. Under these circumstances,
the lonouradb le Chief Kinister of Tamil Nadu, Ur, Thiru N.d¢, samae
chandran lauached a uaique autritious meal programme for ehildream
in the state on July firet, 1982 in all the pre=schools and prie
sary schools in the rural areas and extended t0 all the pre= "
schools and primary schools in the oities and towns i’ leptems

ber 15, 1982, There after, on September 15, 1984 the pregramme
vae extended to the high schools aleo, 21l over Tamil #edu, with
the main objective of iaproving the autritional status of the chile
drem, 2+ to 14+ years of age, thereby enadling thom to study well
and become strong oitiszens ( Devadas, 1983), All the different
types of feeding programames in the state vere thus brought udc
one umbrella vhen this scheme was inmtroduced. It is highly commene
dable that the State dovernment has allotted a large sum of 20ney,
nearly 160 crores of rupees for this tremendous prograsme, and it
is imperative to wateh the iapact of this nev venture.

Levadas (1983) has pointed out that the naw prograzme has
proved to be a poat'uuoeon ia Saras of the nutritional status,
Rutrition knowledge and wvocabulary and aognitive development of
the ehildren, However studies are nocessary to assess tho’ avale

lability of nutrients from Rhe nutritious meal. Henee this
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study was designed %0 assess the availability of calories & and
autrients: namely, protein, caleium, phosphords and iron from.
the meal supplied to the primary school childrem and also measure
the outcomes of the programme in terms of the heights and weights
of the children resorded over a period of four months in a fevw

selected schools in and around Coiabatore city.

-
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Review of Literature




I  REVIEW OF LITEXATURR

The literature pertaining to the present ianvestigation
entitled "Availadility of mutrieants and calories from the
Butritious Meal Frogramme and Height and Weight of tl‘u Childrea"
i1s presented under the following headingst )

A, HNutritional pioture of the school going

ohildren in India
B, Role of supplementary feeding programmes in India
C. Operation of the Homourable Chief Hinister's
BEutritious Meal Prograsme in Tamil Nadu ’
D, #valuation of the feeiing programmes and

B, Intake and availability of autrients from diets.

A.

HEutritional well being of a community or nation is an
daportant determinant of 1ts health status (PAG, 1976 and
Krishgnamcorshy, 1980). HNalautrition is widely prevalent 4ia
India partiocularly smong the children of the lov socio economie

groups. About 15 to 20 per ceat of the populatioa im India are
oot able t0 obtain their mitritional requirements (3ukhatme, 1982),
IS is found that as many as 20 per eent of the children of five

t0 twelve years age group often shovw one or more sizns of defi~
cienoy diseases, It is therefore important that these ehildren
receive adequate f00d of good quality (Haque, 1381),
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Protein energy Malnutrition 4in early childhood s a major
health problem (NIN, 1381), Jevere fomms of protein energy male
autrition and even moderate and mild grade whea prolonged, re=
suls in adverse impaet on physical growth and meatal developsent
of the survivors often on a permanent basis (Jopalan, 1376}
Berg, 19681 and Ramalingasvamy, 1381),

Ix.-on defi cienoy anaenia reduces the physical capacsity,
inoreases susceptibility to infeotion and deoreases the learning
adility of ehildren (Basta, 1977)., ZTventy per ceat of the ehile
drea in Iniia suffer due $0 malnutrition, vitamin 4 deficieney,
riekets, pellagra and goitre (Bhosale gt al, 1382).

Kallen (1973) defines malautrition as s condition result=
ing due to lack of suffioient guantity or quality of autrients
to0 maintain the bdody system at soae difingble level of funetione
ing. Alice and Bogert (1774) gave a mere precise statement for
malnutrition as it is defined as a stabe in vhioh either the food
intake is inadequate in some respect to meet the body needs or
in which physiological and eavironmental eonditions are such
that the body is unadle to utilise sufficient energy to prowide
for its proper growth, maintenance and repairs and such deficienscy
is more likely to ocour in youth,

Country wide nutrition surveys carried or a large nuaber
of pre=sghool children showed that for 30 per cent, the heights



and weights were below the tenth percentile values of Amerioan
shildren of corresponding ages. d¢hen olassified ascording to
weight deficit for age, 17 per cent ehilirea were suffering
from grade III malnutrition and 65 per cent ehildren from grode
I and II mainutrition (Uopalam, 1373).

In India ehildren up o fourteen years of age mumber 250
aillion ani constitutes 38 per ocent of the total population.
Among these Swo to three per ceant of children suffer froa
severe malmitrition, wvhile 60 to 70 per cent suffer froa aild
and moderate degree malautrition presenting varying degrees of
grovth retardation (IOMR, 1980). Omen (1980) remarks that 75
per cemt of shild population can be sonsidersd as not healthy
dus to major or mild illness. Jevadas (1973) and Zswaran ( 1976)
state that malautrition is at the base of blindmess smong ehildren.
Vitanin A deficiency is the major cause of preveatable bdlindness
in India, nearly 78 per cent of ohildren belov five yeare and
about ten per cent of ehildren of school age develop ocular signs
of vitomin A deficiency (Hart Mohan, 1382).

Ia predominantly agricultural countries like India, the
main obstagles against procuring evea ainiaum mutritional requie
rements seems t0 be poversy aad the cousequeat low staniard of
living, illiteraay, low production, shortage of food, insreasing
population, unemploymeat$ all accentuate the probtlem and result in
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widely prevalent malnutrition (Jevadas, 1957 and Swaminathan, 1980),
Bajalakshmi ( 1376) states that ignorance is am important contri-
buting faetor for malmutrition. Lao (1983) states that the edue
eational level of mother and father in order are more effective

and correlated with detter nutritional status of ehildren.

drikantia (1973) finde that She primary bottle neek in the die=
taries of ahildren belonging $0 poor insome groups is calories

and not protein. )

Severe malnutrition is accompanied by elteration in beha=
viour such as reduded motor acsivity, apathy, frritabdbility and
loes of interest in social environment, It not only leais %0
inereased susceptidbility %o disesse or to impaired growth, but
aleo has lasting eonsequences on the brain and meatal funetions
(#HO, 1974). Nalautrition can be viguslised as an “ice berg"
that decreases in sige and gomposition according to‘ﬂu doar;o of
evaluation of society from poor traditional $o efflueat modern
ways of life {Leonardonate, 13890),

Biological conaequences of malmutrition result in serioumly
handieapped human resources and there by making diffieult to
schieve the 80010 ecoromic development of community (Agarwal gt a) |
1982).



B. Jgls of supulsasntary Leedipg nrosrasns An. Lndiat

One of the most effeotive means of eombating malmitritiom
is to provide a nutritious meal or a balanced fo0od gupplement
prepared with inexpensive losal foods %o the target groups to
ensure their proper mourishament ( Jevadas, 1384), HNortality
among iafants and young ohildrenm could be reduced by intervention
posgrasnes which improve the autritional status. On physiologie
' oal and humanitarian grounis, supplementar; feeding programmes
therefore secem t0 be necessary (Nutrition Heviews:1383). 3em
(1984) states that a number of nutrition intervention progrannes
have been launched ia developing countries tq combat with wide=
spread malmutrition among vulnerable sections of society empe-
eially children and expestant and nureing mothers. The success~
fal iapleaentation of any nutrition programme is dependant on

several variables.

e appropriate selection of the target group,

-e gffective delivery aysten,

== proper utilisation of services,

- pdeguate community parti&ipntion

= @lose supervision amd

~e monitoring and evaluation.

Chen ( 1982) points out that atleast the role of nutrition may de
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in ameliorating the dedilitating effects of infeotion or phrased
another way, fasilitating the recovery from infection and fose
Sering “ocateh up growth" between periods of infection.

Supplenentary feeding schemes are the most commonly
undertakea intervention for ecombating malmutrition(Choudhry,
1383). Ia India 1% includes Applied Nutritiom Prograase,
Hid-day Meal Frogramme for school ehildren, By;oin Butrition
Programme and Vitnmin A Prophylexis Prograame, Aneais Frophye
laxiz Programme, Integrated Child Development 3Jervices (IC08),
Food for dork Frogramme ete. (duraj and Gupta, 1383),

C.

The CANAFP is a major socio-esonomic measure aimed at

estadblishing a hungerlese egalitarian society through promoting
the healthy growth of young ehildrea by nourishing not oaly their
bodies but aleo their minis as well, For Thiru M,9, samachandrana,
the Chief Ninister of Tamil Nadu, hunger and poverty are no mere

theoretiocal possibilifities of abstract dangers. nather they
were a recurring reality and aweful affliietion {n his 1ife 2%

al impressionable age. This is the genesis 0f this progremse,
which, for ite mobility of congeption, firmness of convicsion
daringness of design and smoothness of execution has won the
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hearts and mindis of the masses and generated a groumd full of
g00d will and spoantaneous enthusiasa within weeks of its launeh=
ing (vevadas, 1983).

Om 1st July 1982, Tamil Nadu introdueed this scheme of
historie significance for providing a nutritious free meal %0
lakhs of poor ehildrem in the age group of 2 to 10 years. This
scheme which provides ome third of the iaily requireaent of
ealories and the nutrients, has iaproved attendiance in the school
and cultivated good food habits besidtes imparting mutritioa and
healsh education through pre-school education. Thus 63 lakhs
children living below the poverty line received atleast one
square mean) a day. (Social Welfare, 1982)

The prograame benefits over 8,5 million children in the
2+ %0 14+ age group. At the time of start, 16,930 lakhe pre-
sohoel ohildrea were fod in the OWlS3 and 38.15 lakhs of sehool
going ehildren ;n 36,000 primary schoclas including She schools
under the Audr-ludar and Baekward Class departments, At present,
27,897 OWC3 and 34,084 school feéding ceantres anmd 8325 High School
feeding oentres sre operating the prograame benefitting a tosal
of 2.5 million pre=sshool éhildrea, 4 n!.ul:on sshool going
ohildren and 2 million High School Ohildren totalling 8.5 millions,
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It wvas stipulated by the Goverament, after consultation
with a panel of nutrition experts, that for the under fives, the
mid-day meal should comprise rice 80 gu, 911l T gu, dhal 10 gm,
green leafy vegetables 25 gm and other vegetadbles 2% gm per child
per day. The cost of the meal has deen fixed at 44 paise per
ohild/deay for all the 565 days in the year, The food is cooked
as a mixed rice preparation in the centre and served hot, ZThe
requirements of food commodities for each ceantre are supplied at
the feeiing centre by the Tamil Nadu Civil Supplies Corporation

or the Co=operatives. The supply is done once in a fortnight,

ihe vegetabdles and the fuei are urcaased by the UWO weekly
or more frequently. A permanent advance of Rg.50/= week for this
purpose to/be resouped from the Bloock Jeveloprneat Offise every week,
with proper vouchers kithin the over all sanetion of this items
has been sanctioned to the Cul,

This scheme has generated gainful employment for some
14,700 women, moetly widows and destitutes. This scheme has had
a tremendous impaot on the enrolaent of childrea in primary sshools.
AR sdditional 2,63 lakh ochildren in the 6,11 year age group had
been enrolled in standards § to 5 within 10 wveeks of its inseption,
against sarget of an additional 1,00,000 children in this age
group set up by the Flanning Commission for the year 1382-1983.
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D. Awyaluatichn of She feedling programmsst
Yrahilad Kao (1383) defines evaluation as a process of

measuring progress towards a pre-set objective or goals .

The essential pre=requisites of evaluation are!

1o A clear out statement of measurable objectives and the
strategy employed for achieving them in unambiguous terams.

2. Kknowledge of base line status of target group in terms
of indications used $0 measure the change.

3. Availability and L{Jentification of appropriate fastrue
mente and indioations of change and

4o TFeosible frame work for evaluation,

The assessmsnt of nutritional deficiencies depend on phyei-
cal examination, It should be supplemented by nutritional anthro-
pometry consisting of accurate growth and skinfold measuremeants
(Penchary, 1982),

Greaves and Berry ( 1982) repors that anthropometric measue
remsnts properly taken and proﬁorly evaluated represent a useful
basis for the assessment of nutritional status. ZThe anutrient con~
tribution of the diet of the females is directly dependant on the
food habits. This in turn is reflected in their autritioaal status,
Nutritional status is the out come of interactions of education,
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sulture, customs, traditions and the purchasing powver (Ramesh
Puri g% al, 1364),

Height 13 a very reliable measure of the growth phenomenon.
The ohild's height curve is an excelient u‘cord of previous deve-
lopaent a;xd graphic evidence of his exmiire growth history ( 13982),
As opposed %o weight which is subjeot t0 rapid and redical variae
tion, height is a very stadle measuremsat which ocsanot deecrease
(Chandeck, 1384). Ualike weight, height once gaiaed cannot be
lost and 1t 1s believed that 1% is relatively less affeoted by
aoute ani ghort episcies of malmutrition, but affeeted by ohronio
malautrition of some duration (NIN, 1979). Crispin gt al,( 1968)
report that physical measurements are related to mutrient intake,
WHO (1963) points out that olinical investigations are dased on
examination 0f the sliva, masoulature ani state of the bones and
teoth,

Usha and Devadas (1364) state that diet surveys serve as
important guidelines to know iho sxisting problems with regard to
food intake of individusle and groupe and the ways and means of
iaproving them,

B. Imtake and availability of gutrisnte from diotes

Saloriest
PaC (1963) has estizated that there is a gap of ten per oent

to be founmd betveen the average calorie supply amd requirement of
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the poorer seotions in the Far Bast. ifadha Krishme ise (1367)
ressamanis that children must derive 13 %0 15 per cent of total
calories from protein, 15 to 20 per cent froa fat and 65 to 70
peor eont from esriskyirates.

It wvas reported (Ann., Hep., 1981) that energy intakes of

urban ohildrea froa wallstesds families correspond elosely %o
the smrrestly recommpnded levels of the ICNR, while in pre-
school children froa low income families the average energy
defioit 1is about 30 per oent (NNNB Rep, 75 - 80), It is often
suggested that the low energy intakes of rural poor children
may be due to the low calorie density of their diets., Low
calorie deansity of diets due to lovw fat fiatake appeams to be
one of the reasons for the inadequate energy intakes of rural
poor ehildren,

&xoseinst

Pxtwasbidan gt al ( 1950) state that urinary nitrogen excre=
tion fall between 66 and 160 mg per day per kg with an average
of 114 ng. Pasricha (1765) conducted nitrogen balance in aduls,
Iniian women and found that the urinary nitrogen exoretion gene=
rally desreassd rapidly after the lov protein diet was instituted
and stuxdilieed in three or four daye. "

Bortsman (1972) and Travers snd Compdell ( 1974) and
Rartsrell ¢t al (1990) indicated that whemever an {ndividual
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trains to develop strength amd powver, the daily iatake of protein
aust be inoreased from sn approximate norsal value of 70 to 90 gm
per daye

Studies condusted by Pevaias gt al (1973) on the nitrogen
retention in pre-school ohildren fed ¥ith vegetable protein miz-
ture sujplements proved that the nitrogen retention from the
supplemented diet was sigaificantly greater than that from basal
diet. The apparant digestadilisy of the basal and supplemented
diet was found to be 75 and 85 per cent mespeotively.

Salelun and lhoanioruas

‘Basu 9% al (1939) report that for Indisans 0,388 ga of
caloium and 1,0 g of phosphorus may be considered as maintenanse
requirement. Sathe g% al (1952) observed that milling of rice
to remove the outer laJyers to the extent of four per cent of its
welght improve the rstentiom of caleium., Calcium reguirement of
ohildrea can be oesloulated on the basis of the amcunt of caleium
sesretion during the peried of growvthy, Childrea need oaleium
not only for up keep but also for growth of their dones. ZIhere is
inoreased storage sni use of caloium by the growing body. (Martin,
1970)

dxrens
The single most important cause for the wide spresd irom
deficiensy ansenis in Iniia is inadequate iron intake in the
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habitual dietas, coupled with poor Ddicavailability of dietary iroa.
Iron ah»ill)tion from diets baseddn gereals, millets and pulses
has beer reporyted not to exceed three to five per cent (Nutri-
tion review; 1984).

De (1950) has found a progressive inorease in pesitive
iron balance with increasing iron intake on $ypical rise and
wheat based dietaries and has observe that when the intake exceeds
35 mg/day the balance stabilised itself between 8 and 9 mg/day.
Bslanee studies with girls and women summerised by Joseph ( 1958)
showved the average absorption of .u‘on to be, 3 to 40 per cent,
Average iron absorption from mixed diet is about 10 par cent
(whise g% al, 1971). Iroa absorption from rice based diets vas
determined in aixty apparently well nourished subdjests belonging
to the laboratory staff. Labelled F0804 containing 5 mg of iron
was Bixed with & rice based lunch and retension was determined
by whole body counting. ZThe mean absorption of irom in these
sudjects was found to be 5.5 per cent of the administered dose.
(Ann, Kep. 1375). '

The most suitable method for determining the bloavailabie
1lity of iron from diets is %0 measure iron absorption in human
beings using extrinsie tag technique-using radio traces (Bjorn -
Ansmissen g% ), 1976). OStudies using dual radio iron tag to
aeasure non-haea iron absorption froam foods stsultaneocusly in
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husan subjects have also been couducted by Cook gt gl (1372)
and Layrisse et al (1373).'

An alternate animal model to determine iron availledility

from husman diets has recently boem proposed by Narasinga Rao g% al
(1977). v¥nilegthese invitro methods are accurate these are hovw

ever $imo gonsuming and expensive for acreening large number of
foed materialse.



Experimental Procedure




‘¢ 111  ZXPERINENTAL PROCEJURB

The experimentel procedure for this imvestigation, en-
$i%led, "Awvailability of mutrients and calories fros the
Hutritious Neal Frogramane and Height and wWeight of Children”
are presentei under the following headings, .

A. 3Selection of sochools

B, B3elestien of subjects

C., Cemtusting the e00io economic survey

D, Assessaent 0f the availadility of mitrients

in ohildren and
3., Asseasment of the anutrisisaal status of the
children through
fe Anthropometric msasuressats
2. Ulinical assessmemt and
5« Biswehenisul analysis

f. Salastisan.al ashanist

For earrying out ‘tho present study three primary sehools,
vhere the Heaswuralbile Chief Hintsters’ Nutritious Meal Fregranme
was in operation were selested, Of ;ho three sehools two were
rural sehools and the third was an urban sghool, The three schools
selected were

e 3r4 Aviaashilingam Bagie 8chool = Urbdan School

2, ERammamthapuren Keammtary 3chool amd .

J¢ Thaliyur HKlemsntary Sehool « Rural 3¢hools.
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These schools vere selected for their nearness to the
o0llege and the willingness of the Headmastem toachers and
pareats %o coopornto in the study,

B. jselestion of the ghiliren:

In all the three primary schools put together 310 chile
dren of age 6 to 9 years were participating im the feeding proe
gramme, Of these 310 children, 200 ehildren who vor; the regular
participants of the prograzme wvere selected for the study (<roup
E) based on the following factorss

fe All were participating in the programme from its

stars,

2. All were ro&ﬁlur for the school and

3. Houses of the beneficiaries were nearly, enabdling

the investigator to collect the regquired data froa
thelir parents.

Apart from these, 60 childrea who were no$ partieipating
ia the progranae were chosen as the coutrol group (OGreup ¢) for

comparison purposes.

The :etails of the subjects sslected and their age vise
distribution are presented in Tables I and II,
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TABLE »« I SBX VWISE OISTRIBUTION OF THE CGHILOREN

o W 4 O G 4 T @ B W B G O G O G D O GO O G GO OGO

3,40, HName of the sehool Bxpcri:u?;;l Goatrol growp(C)
&roup
Male Pemale 7ZTotal Nale FPemale Total

- G e W G W DG W WD G D G G GG S DD B WSSOSO

fe 8ri Avinashilingam
Blementary Sabool, ’
Coiabatore (120) 44 17 69 8 12 20

é. Thal Klenentary
dghool, ZThaliywr .
{70) 31 30. 61 9 1A 20
5. samanathapuram ile- | '
mentary Jehovl, .
Ramanathapuran .
(120) _ 45 35 7 10 10 20
- - e e _-n‘t A DEREDIERIY
Total 120 80 200 27 .33 60

.
- e W W D G W W D WD WG S ® S B DSOS ®HS O
8

TABLE « 11 AGE WISR LDISTRIBUITION OF THR CHILURSHE

.-Q-.-----“--.-’--*-‘--------|“‘.

Age in years droup Male Female Total
6 B 27 17 44
¢ 5 1 13
7 B 46 15 61
(4] 8 9 17
8 3 28 2% 54
e 7 8 15
3 24 20 41
’ ¢ : ] 6 13

- O W G e add B W W B T WG WD S G e B ® B oS e e

3 = Bxperimental
¢ « Gontrol
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A sinple soeio=economie survey was conducted in randomly
selested 40 and 20 families of the experimental and eontrol chile
dren respectively. Ia the urdam sochool alone, a guestiommaire
was evolved and ueed for this purpose (Appendiz « A), The ine
vestigator visited sll the families and the data was eolleoted .
from the mothers. ZThis survey was earried out in the urban
school alone mainly %o facilitate selection of the chilirea of
six to eight years old for assessing the svalilability nt nutrioniu.

Do Asaamamant 9l the avallaRility o2 mutrisais ia shildreps

in the present imvestigation, utilisation of proSein,
caleium, phosphorus, iroa and gealories was studied on a selected
group of five experizeatal and five oontrol ehildren., These
ehildren were selested from 3ri Avinashilingam Elementary 3School
for its eonveniense to earry out the talance study. Ihey were
selestoi from the groupior whom the 8c0io economic survey was
carriedbut. They belonged t¢ the saae s0cic 90onom: @ etatus.
The houses of the children were very near tc the ooclleze and the
c¢hlldren and their parents were willing to co-operate im this etudy,

1 ™ E‘mmm’._m .nsﬂm i i ‘xﬂx t
Por the mstabolie study %0 be conducted 10 ehiliren vere
solected, five from the experinental group snd five from the control
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group. The subjeots and their mothers were oriented adout the
procedures 1nvui;od in the conduct of the study and what wvas
required of them, iash subdject was provided with gontainers to
urinate and defaecate. Zfhey were instruoted well %0 colleot
the whole day's urine snd faeces.

2. gallection and uressrxaiion of samplest

The metabolis study was earried out for a period of six
days, vith three days of adjustment and three days of collection
periods., For food weightment a double beam balance was used to
resord weight aosurately up to one gram. After weighing each
item 0f the diet consumed by the ohild, one tenth egquivalent of
the food oconsumed ®as wveighed separately and collected for the
yholo day from early moraing to night on all the six days. The
total weight of the colleoted food vas Momogenised im the labo-
ratory for each subject separasely, 10 ml of the 6l ACl was
added to She samples ac the ﬁrclervativa and stored in the F¥efri-
gerator. 7Thia was done for three days cf the collection peried,
At the end of the three days the food ranples were pcoled and
stored.

The urine and faeces exereied Iy, the children were colleo-
ted for six dapy:. The first three days samples were disocarded and
the later three days samples were taken for analyais. One tenth
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of the homogenised samples were preserved with 1,0 ml of toluene
in She case of urine andA0 ml of I8 HCL in the ocase 0f faeces.
At the and of three days the faeces and urine samples of each
subject was pooled separately and used for further analysis.
Charecal tablets were used to identify the faeces of the three
days of colleotion period,

J¢ Analxsis.of 3he ssaplasi

The sample of food, faeves and urine were analysed for
their nitrogen, caleium, iron, phosphorus and calories and cale
culated the totzal intake and exsretion. The balance or retension

for each nutrient was then caloulatedl,

The nitrogen conteat ¢f food raeeez amd urine was estimated
by 4uero Kjeldahl's method (HIN, 1371). The food and faeces vere
ashed and the ash uae dissolved in concentrated HC1 and aade wp
to 100 ml with distilled i 0, The ash golution as well as the
urine samples were used for the eetination of mimerals (NIN, 1971).

Calcium was preoipated as calseium oxalate and titrated
against permamnganate., Phosphorus was estinited by the method of
Finke and Jubba xao (1925). Iron was deternined colorimetrically
making use of the faet that ferrie iroem gives a blood red colour
with thiooyanate, Calories wvas estiuated by using bomb calorimeter,
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B. Asassameni _ef the nuiziticnal afatns of $ho ehlldrent

1« Anthropometrie neasureaents
2¢ Olinical assessment and
3. Bio-cheamiosnl analysis

fo Agthrozomaixis _mssasursasatet

Anthropometry was used in the present investigatioa since
it provides a very conveniont tool for monitoring the anutritional
status of the population. Anthropometric data taken ameng childe
ren, im particular provide informaSion om their growth, develop=
ment and nutritional status (Magbitang g% 3l, 1983).

The measurements namely height and weighybf all she experie
sental afid the control children were taken iaitially as well as
finally, that is at8 the ond of the four aonths. The age vas re-
corded as given ia the sshool records,

8. gelglbs

A non-streichable Zidbre glass tape was used for height mea~
surensnt. It was fixed vertiocully on a wall and the subjecta were
madie 50 stand on the floor with the feet parallel and with bultoeks,
shoulders ami bagk of the heal touching the wall, 1he head was held
comfortably with the arm hangimg at the sidas in a natursl =enner,
A wocden seale was plased genily over the head perrendienlar o the
wall and the height was measured from the tape correct to 0.1 om
(Jel11s2e, 1366).
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2. Hsighk?
A bathroom veighing balance was used for thie purpose.
The subjects wore made to stand on the centre of the platform
vithout tSoushing or holding on to any object. The weight was
ssasurai correct to 0,1 kg The sudject was wearing minimum

olothing., The agsuracy of the balanse was checked after every
five measurements, using a standard weight. (Jelliffe, 1965)

5« Slinlesl asseasments

PAO ( 1970) states thas ¢linioal examination is the most
esseatizl part of all the nutrition eurvoys, since the ultiwate
objostive is to aaness the levels of health of fmdividuals amd
population groups as influence by the diet they consuase.

The clinical nesesament was carried out om all the experils
mental and aontrol sudjects in this investigation, both initially
and £iaally at the end of four menthe., A schedule was spesially
evolved for this purpose and it was administered (Appendix - B),

4 Slo=gnemigsl snalisiai

Hasmoglobin estimation was doue with fiager prick samples
of blood for 25 and 20 children of experiaental aad guatrol groups
respectively, by the modified cyanmethaemocglobin method. idaemo=
globin wag eati:ated from the finger prick blood samples 9010ri=
motrically using vrabkin's reagent as par the procedure of Varley
(1364).

The data thus collected were processed to detaraine ithe
utilisation of mutrients from the NMutrition Meal Frogranme and
the nutritional status of the children.



Results and Biscussion




IV RESULTS AND LISCUSSIOE

The results of this i.nvutipt}on entitled "Availablilisy
of mutrients and calories from the Nutritious Meal Prograsme
and height and weight: of ehildren"™ is discussed umder the
following heads: ) |

Ae Soeio~essnonic back ground of the ochildren

B, Availability of nutriemts from the diets and

vOe Hutritional status of children

A, jsaio-90030niS besk grousd of the childrens

The so0io=econonio background of the families of 40 childrea
in the experizental group and 20 ehildren in the ocoatrol group
o? the urban school alons, assessed by administering a simple
questionnaire is presented bdelow, '

1o Wﬂ.&mt

The caste, community and the type of the families studied
is presenteld in Iadle - lil,
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TARLE 111

GASTE, COMMUNITY ANU TYPB OF THE PAMILIES STUDIRD

- e W @b e W B W @ W T B W ® > @ P e S TS e W W®G S ®S
.

d.¥0.

te
2
3,

‘. .

5e
6.
7.
8.
9.
10.
11,

e
2.
Je

e
2.

Detaile Pergentage of families
droup B Group C
| Sasts
cﬁottxyar 15.0 25.0
Boyar 12,5 KIL
Gound ex 12.5 1%.0
Naidu 10.0 10.0
Muelin 10.0 10.0
Christian 7.5 t2.0
, Mudhaliyar T.5 8.0
Pillal 7.5 10.0
AMidravida 7.5 KIL
Yadavas 5.0 KIL
Nadar 5.0 10,0
20TAL ‘; 00.0 . 100.0 -
Compmunity
Bagkward community 62.5 70.0
Seheduled caste T.% NiL
Forwvard comaunity 1 29:0
TOTAL 100.0 100,0 e
i¥ne
Huelear 87.5 75.0
Joint 12.5 25,0
- — e
100.,0 100.0

- e G W A s B S B DD DWW S ®EED® PO e e S
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1% wvas found out that in both the groups studied people
from different castes were distriduted. However a majority of
them, about 70 per cent in the experinental group and ia the
gontrol group belonged %o either backward or scheduled caste
while the remaining fev belonged to forward community,

Nuolear families predominated in both the groups (87.5
por sent in the experimental and 75,0 per sent im the control
group) while 12.5 and 25.0 per cent of the families in group B
and C respectively bolon-god to joint famillies.

2 Qequeation of the parentgs
The oooupational status of the parents :“ presented in
Table IV,
" TABLE IV
OCCUPATLON OF THB PARRNTS

.‘“‘.‘Q.‘.-“-------—-‘ﬂ------“.

d.Mo. Qocupation . Fercentage of parents in

- ;;oup B.. ‘* G:Otlp a..:
e CGoolies 25.0 15.0
2. Nill worker 20,0 25.0
Js Smployed in workshops 15.0 .. 10,0
4 Clerical job 15,0 25,0
Se Others 25.0 5.0
100.,0 100.0

W d W W W G BT o W W TR D WD S S e
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it was clear that mere number of families in the experimental
group ( 25.0 per cent) were coolies while only 15.0 per eent of
the parents were coolies in the ocontrol group. In the control
group more numbers ( 25,0 per cent) were sngaged as clerks. In
both ths groups, more than 15 per gent of parents were mill
workers. Im both the groups 25 per cent of the parents were
drivers, tailors, barbers, slestrioians, eote,

3. Jdusasion.of paxsnts atudieds

Zhe educational level of parents in the two groups is
presentei in Tabdle V,

TABLR Y
BOUCATIONAL LHVRL OF THR PARENTS

- G @ W DY W B B WD WS W B NGB GBSO

3,004 Bducational level Percentage of parents in

Pather Nother

Grou drou
] ’0 3 P

- o» Gh O WD G gy G W © G W W & G @ G ® W W B D B G W® W W WD DD
te Priaary school 275 30,0 25.0 2%5.0
2 Niddle school 27,5 40.0 20,0 40,0
3. High echool 20.0 20,0 S0 15.0
4o Illiserate 25,0 10,0 50,0 20,0
_ WAy ARYPEREs Shun
TOTAL 100,0 100,0 100,0 100,0

@ @D W W B W W e W R O w P OO G P W W PO G % T e W e
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. Among the 40 families of the experinental group oaly
25 per cent were illiterate while im the control group 10,0
’ per eent wvere illiterate in the case of fathers. In both the
groups, 20 per cent of the fathers were educated upto high
school. In the case of mothers only 20 per caent were illiterate
in the control group while 50 per sent were illiterate in the
experizental group, Only 5 end 15 per cent were educated wp
to high schools in the case of mothers in the experimental and
gontrol groups respectively. It was surprising that none of the
pnronta’stro educated upto college level in bdoth the groups
studiea,
4 income level of familiest
The moathly income level of the families studied in two
groups is presented in Tadle VI,
TANLB V1
MONTHLY INOOME LEVEL OF THE FAMILISS 8!09133’

@ ar @ G W e W B G W W D WS W PED S W PG O

S.H0 Income level in rupees Feorgent b ¢ ies
Group 3 Group C
1. 1 =« 200 12.9% 5.0
20 20' - ‘00 . 5000 ‘500
’. 40‘ - 600 25.0 3000
4o 601 and above 12.% 20,0
100,0 100, 0

G @ @& B W W W B G WP BT OB - e o e " e e e e o
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The fanilies in the two groups wvere from slightly diffe=
reat s00io=esonomio back grounds. It was noted that 62,5 per
cent of families i the experimental group and 50 per.eent of
families in the oontrol group had a meagre monthly income below
g, 400/~ por'nonth. Cnly 12.5 per cent of lamilies in the expe~
risental group and 20 per eent of families in the control group
had a monthly income o0f above Re.601/=,

It wae observed that the socio=economioc background of
all the families studied was poor, Hovever, the control fami-
1ies stood slightly better than the experiasental families in

teras of the monthly income,.

B, Ayailabiliky of nutrients Lrom the diets

The results of the three day balance study on calories
and other nutrients is Jisoussed under the following headings.

fe Availability of omlories

2¢ Availability of nitrogen

3. Availabdility of ocaleiua

4 Availadility of phosphorus and

5« Availabdility of iron

1. Avallability of ealoriesi

Table VIl presents the availability of calories from the
diets consumed by the two groups of chiliren., The individusl
values are presented in Appendix O,
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TABLE VII
KEAN AVAILA*ILI?! OF CALORIBS IN TWU GROUPS OF OHIL . «&E STUJIRD

----.--u------------Q-'-Q-'-----QQ

Group Caloriea RExoretion of Calories -Jigestible
intake ealories in retained energy
faeces per cent
K,cal/day K.eal/day K.0al/day
-----ﬁ‘-----“0-*----------¢ - e & »
Bxzpericen
=tal 1560,08 530,24 1229.87 788 2. 2.3
Control 1215.79 341,95 873.81 T1e9 2 1.5

P e et e e cre e s e e crcr et e e e e e e
'$' value on comparison between the groups B and O = 4,97 (Jignte
ficant at one per cent level)

“sigestivle energy per cent = distary/R.cal (bomb) = faeosl k.oal
(bomb)/d1etary k. cal X 100.

The mean oalorie imtake of the experimental ehildren was
found te be 1560 while that of the ocomtrol ohildrea was found' to
be 1216, +#hen compared with the ICNR (1981) recommended auomo
of 2050 k.cal all the chndroa vwere gonsuaming inadequate on.oriu
only.

“he total faecal excretionm of omlories in children in
groups B and C were recorded 0 be 330 and 342 respectively, The
digestidle energy percentage wus founi to be 78.8 amd 719 per

1
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eens for the groups E =nd O respsotively. Thé findings showed
that when the nuirition meal wos consumed by the children the
availability of energy w:s inoreased signif foantly as one per
goat lawvel.

2, Avallsbdlity of nitrosen;

Table VIII presonts the findings of the b.lanes study
regarding the avoalability of nitrogen with the individusl velues
in Appendix C.

TABLE VIIX
MEAN INTAKE{ EXCRETION KD REBTENTION OF NITROGSN IN CHILDRSH

o Ay W WG R W e O B ® G DWW D G WD D WS B W o @

Group N inteke Exoretion of nitrogem Apparent Pereentage
g/ any ¥ reten=

retention
Urine TXaeges Totsl tion
g/duy &/ day

badiadi L B I I B I I N I I I ey
Bﬁor!.un- .
t T.87 20480 0,2%2 2.T12 5,147 65.64 ¢ 7.8
Control 5417 1.912 0.097 2,009 3,166 61.29 ¢ 2.5
Al G A B S B B IR IR g T
'$' value on compirison botween the groups & and C = 1.06

The wecn nitrogen intake of the experimental children vis
found to dbe 7.8 vhile thut of ihd control children vas found teo
b 5417 g+ When compured with the ICYR (1981) reorvmendd sllo-
vénees, all the children oconmumed grester quemtities of protein
than the requircment. However, sinoe the diets were highly
deficiont in gulories a oonsider=ble portion of the protein vould
be utiliszed for emergy purposes. The urinary exgration of nitrogen
voes greater thin the faegs]l nitrogen in both the groupse The
ap -aront nitrogeu retention in the expertmentsal greup vas
5117 g vhile th:t of the contrel group whs 3.166 g with the
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percentages being 65,64 and 61.28 in groups B and G respectively.
However the difference between the tw groups wvas not statisti-
oally significant.

3¢ AYallability of caleiumi

fhe results of the calcium balansce study are presented
in ZTable IX with the individual values in Appendix C,

TARLE IX \ !

MEAN I4TAKB, BXORETION ANy REXBATION OF CALCIUM 1IN OHILJREN

@ W W W D W B E W A WD W WD G W D S GGG GG e

Group Caloium Excretion of caleium Caleium Percentage

intake ;g/dq 2ot retention retention
ng/day Urine Faeces Total mg/day
Experie
mental 334,82 107.19 201,40 288,60 2%5.93 7.78 £ 0697
Control 248.5) 86,03 146.47 237.9% 15.62 6.2 2 0,33

W WP W G WD AP G G W B W PG W W W G TG W GG DS D

'$' value on comparison between the groups B and C = 2,91 (Signie
h&ant at one per cent level)

The mean daily intake of oaloium in the experimental chile
dren vas 334.8 ng vhere as the intake of the oontrol childrea was
found t0 be only 240.% mg. <1he intake of all the childrea was
defioient when compared with the IJMX recommendation of 0,4 to
0.5 g for this age group. dimilar deficient intakes have been
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reported by Jevaias (1983). The mean faecal exoretion im groups
Rand C was 201.4 and 146,55 mg respectively, recording an abdsore
ption of 39.9 and 41,0 percentages.

The mean retention of c¢aloium in group A wvas 25,93 mg
(7.8 per sent) and in group B was 15,6 mg (6.3 per cent) re-
vealing that the consumption of autrition meal has ixproved the
availability of calcium in children to a significant exteant

(P 0.01),

4. Avallahility of phosphorus’

Tadle X presents the results of the phosphorus delance
carried out on the selected experimental amd control children,
with the individual values in Appeniix =G,

wuak 1maks, s CPFUE Mo wspasrIoN OF PHOSPHO.US 1IN CHiLOREN

" & O & B® dp W G G W ® W WD W G D W A TG BT WS e S Y OO

Group P intake dxorevien of phosphorus Aprtrm Pereentage
ny/day 'P' re= retention

Urine Faeces Total tention

ag/aay ng/day

- O W PG B WD NG WSSO WD W O E TGO e

Expori~
mental 351.67 119.60 200,40 320,00 56,79 93.088 £ 1.84

Control 262,06 108,10 135.20 243.30 18,76 7170 2 0,44
e R e R e Pe e e Be B e ee R e e e e Ee®®
'$' value on oomparison between the agroups B and ¢ = 2,02 (3ignie
fioant at one per cent level)
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It wvas observed that the experizental and the eontrol
‘ehudron consumed 351,7 and 262.1 mg respectively of phosphorus.
The total exeoretion of phosphorus ranged from 283 to 340mg in
the experimental children and 232 %o 263 mg in the control ehile~
dren. The mean retention of phosphorus was worked out to be
56.8 mg in the experimental group and 18,8 mg in the control
group. The percentage retention of phoaphorus in the experimen=
tal ehildrem (9.,09) was found to be significantly greater than
that of the oontroi ehildren {(7.17 ) at one per cent level.

5. Availabilitry of irom?
fable II presents the availability of iron %0 ehildrem

fxom She school lunch in ocomparigsoz with the control ehildren,
wish the individual values im Appendix C.

TABLE X1
ReAll INTAKB, BACRETION AN. KETEJ42ION OF IR0N IN OHILURRN

@ B A W g @& G W W @ ® > G W@ B W A W G B G W W W W DB W G

Group irom intake  Mxoretion of irom I”f,_::‘ 2= Fercens
ag/day tage re
| ag/day Urine PFaeces Total mg/iay «tension
Ixporie
mantal 22,65 0.83 20,36 21.20 1.8 6.35+£ 0.34
Coatrel 17.114 0.59 19.76 16,37 0.73 435 .13

- O @ W W W B D W W B WD T OGN T PO OO0 e

'$* valve on comparison between the groups B and C = 3,38 (3igai-
ficant at one per cent level).
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The ohildrea participating in the Nutritious Neal Frogra=-
mne had & mean intake of 22.6 mg vhere as the control childrem
consumed 17.1 mg per day. Aecording to ICHR (1981) all the ohil-
dren in the control group had a deficient intake of iron, Iroa
retention was found $0 be 1,43 ng (6.35 per cent) im group ¢
and 0.73 a3 ( 4.35 por oent) ia group 8, The difference between
the tw groups vas significant at one per cent level. SBizilar
results have been reported hy Sarojini (1375).

Jiets of the poor segments of population in Inuz; are not
only predominantly cereal basei, containing high phytate, but
they are also lov ia oslciuam and asoorbiec acid, Iroa adsorption
from such diets may, therefore he expected %o bdbe poor, Chemical
Balance studies uﬁlonng such diets gave values for iron adsore
ption ranging from 7 to 26 per cent with an average of 13 per
cent (Apte 1968). Uopalam (1370) has suggested that for all
practical purposes the average net absorption may be considered
ot to exceed 10 per cent, The present study revcordied an sbeor-
ption level of 9.7 eni 7.8 per cent respectively for groups A
and B, The percentage retention of All the mutrients studied
is presented in figure 1,
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G. Judritionsl sintum of ebildrent
4. Hed o
The uan height o; the girls and boys recorded over a
poriod of four months is pr’untcd in Tadles LIl and XIII and
tigures 2 and 3, The individual wvalues are presented in —

Appcndi: e
TARR X1I
MEaN HAIGHT 14CaXM3iE3 OF THE BOYS STULIRY
age draudp asdhusber Height in oms, Jifference
studied Initiel PFinal
6 B(27) 105.4 107.1 1.7
¢ (S 103. 4 104 4 1.0
7 8 (46) 109. 4 110,68 1.4
o (8) 107.9 108,7 ~ 0.8
IEMA 3%d. 109.5
8 B (28) 115.9 117.9 2,0
8 (7 1135.4 114.6 1.2
IoMR S¢4, 116.3 : S
9 B (21) 120,9 122,6 1.7
0 (7 11841 119,0 0.9
-9 Mean £ 112,91 114.93 1.68_¢ 0,09

'4' value on comparison betveen the groups % and C = 19,72
(Bignificant at one per cent level). . :



TABLE XIII
MEAS HBIOHT INCILEENNPS OF PHE GIALS STUDIRD

- ® W W S GO WS B WSO O B PG GG O e G S G ®w

Height in cms
initial

Age éroups amd

pumber gtudied

™ M G B W W B WD B B W DG WG WD GG e > WGP WO

é B(17) 108.2  109.1 1.2
¢ (10) 106.5  107.4 0.9
IONR 3%d. 108,2
7 B (1%) 112.2 114.7 2.5
¢ 9) 1.6 112.7 1o1
ICHR Std, 12,3
8 8 (26) 119.5 .120.,8 ted
¢ (8) 118.4  119.3 0.9
IR Std. 120, 4
9 B (20) 121.1 122.8 Yo7
o( 6) 199.6  120.8 a2
IOMR 344, 121,7
6§-9 Nean & 115,25 116,91 1,66 2 0,43
¢ 114.0 115,02 1,02 £ 0,14

Pinal

Diftevense

Q- aw

- @ ®» W WO - @ @ e @O ® B G G e WSSO O e

'$' value on comparison between the group B and C « 10,7S.

- -~

(Signifiosms at one per eent level),
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All the ehildren in the experimental as well as the som-
trol groups registered height increments over a period of four

months. However the ehildren im the esxperinemtal group regis= .

tered greater heights tham those im the control group., The
mean height inerement of boys was founi to be 1,68 oms. wvhile
that of the girls was found %0 be 1,66 oms. It was found that
both in the case of boys and girls She mean inorements in the
heights of the experimental childrea was sigal ticantly greater
than that of the control ohildren at ome por ‘cont leval. When
the fiaal values were compared with the ICHMR (1376) staniard
wyalues for the childrem in Madras Staie, all the experivantal
children were having greater heights while the control shiliren
had lower heights tham the standerd valueg,
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. Melghisi
The mean body weights of the girls and boys recorded over
a period of four months is presented in ZTables XIV and XV and
figares 4 and S5, The individual values are presented in

Appendix B,
TABLE XIV

KEAN WXIGHT IHORBMRNIS OF THE BOY3 3J1UDIBY

Age Group and aumber ¥eight in Kg., Jifferencs
studied Imtbal PMaal
6 B (21 15,76 16,18  0.42
¢ (5) 15.18 15,52 0,34
IOK& Std, 1609 .
7 B (46) 16.64 17.16 0.52
¢ (8 16,55 16,71 0.36
. ICKR S%d. 1704 o
8 . B (29) 18.12 18,72  0.60
= e(n 17.85  18.28  0.43
i IONR 3%d, 19.7
9 ~ s(21) 20.2% 20,76 0, 51
¢ (1 20,0 20.34 0,34
oM 544, 2149
6=-9 Nean B V7.7 18,2 0,51 % .06
LS SO S 1ot

'$' yalue on comparison between the groups % and G = 3.00
(5ignificant at 1% level)

e ed

- — mm e
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TANLE XV
MBAN WRIGHT LiMOCARHENTS OF THR GIALS 8TULiRDd

cpuocoﬁnocooqooﬂooao---‘n--»-o-ﬂo-

Age  Uroup and numbers studied [y Sl 1A Kg  sitterence
R kR g g s N
6 B (17) 1475 15,24 0.49
¢ (10) 14,55 14,89 0.34
I0MR 84, 15.6
7 2 (15) 16,96 17.50 0.54
o( 9) 1614 16443 0.29
0N 3, L 19
s 3 (26) 18.68 13,12 0.4
0(8) . 178 18,03 0. 23
I0NR Sta, C o190 ,
9 8 (20) 19.54  19.85 0. 31
c(6) 18.2 18,35 e 13
lomasvay, 203 —
69 Nean B IS . 17.9 O d5_2_
- 0,08
¢ 16.6 16.9 g;.gs

't' value ca comparison between the &roups E and C = 2,94
irsiuimm at 1% level),
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All the children in the study had registered weight

" inerements over gperiod of four months. The mean inorease in

girle vas 0.45 kg and for boys was O, 4] kge Though in heights
all the ehilu.on had exceeded the staniard heights, they had
slightly lesser weights than the ICMi standards. However the
mean increase of weights reg.stered by the experimental group
was siguificantly greater than that of the coatrol group.

oS3 R
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i (san hasmoslobin levels of ahildrens

iable iVI presents the mean initial and final blood hae=
woglobin level of the selected experinental and control ehildren,
Zhe individual values are presented in Appeniix - P,

TABLE XV1

MBAN INITIAL AdD PLHAL HAZMOULOBLI LBVELE OF TWO GROUXS OF
CHILu BN STUDIRY

" W U W W O @ @ B W W B WD W S G W o W S @ P G N WG

Uroups Haemoglobin level Jifference
(g/100 =1)
Initial Fina)

Rxperiasental 8.36 9433 0.97 2. 0.166
Control 8,32 8.96 0.64 2 0,790

4 wvalue on comparison between the groups E and C = 0,375

2he mean initial blood haemoglobin levels of the experie
mental childiren was 8,36 g/100 ml while that of the control
ehilipen was 8,32 g« At the end of four months atudy period the
hasmoglobin levels reached to 9.33 and 8,96 g/100 ml respectively
in groups 8 and O, However none reached the 11 g/100 =ml level
whieh is the standard presoribed by the WHO (1976) for shildren.
Ig the experiazental ehildrea contimme to participate in thol pro=
gramme their Dblood pieture may reagch the desiradle level in the

gcourse of time,
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4. Slinieal pisture of the shildrenl »
The clinical picture of the experimental and control chil=
dren as observed in the deginning of the study and at the end of

the study period is presented in Iable XVIiI,

Table XVN
INIPIAL A% FINAL CL1IHNICAL PICTURE OF CHILUREHN STULIRS

‘Q‘--"--‘-‘---'*..O“C"‘-‘.--".

S.Mo, Clinical signs Fercentage prevalense

s VP o

sxperiaental Control
Initial Pinal Initial Qontrel

‘-‘-“----‘--“O“-O-‘----"----".

te Hoslthy and free from de-

ficiencies 45 65 2% ‘29
2. Angular stomztitis 30 25 35 32
3+ Anmaenmia 35 .20 42 4
4 Bleeding gums 27 19 30 27
5« Poor musoulature 23 15 2% 28
6. Leficient subcutaneous fat 22 14 27 25
7. XZerosis of the cornea 12 10 20 20
8. Dry rough skin ' 17 15 20 25
9. Caries 19 14 17 19
10, . Crasy pavement skin 12 9 s 31

‘-“-Q--’-‘--‘---‘--.‘----'-‘--‘-"
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Inisially 45 per ceat of the experinental chilirea and
25 per ceat of the gontrol childrea were healthy and free from
diseapes., It was observed that the experiaental group children
vere particijating from the start of the prograsme and this had
helped them t0 have better iaitial eliaisal pioturs. However
towvards the end of the study 65 and 29 per cent of the suilirea

in the two groups respectively wvere free from diseases.

Among the different deficiency ailgna observed, angular
stomatitis, (30 and 35 per cent) and anemia (35 ani 42 per cent)
werd highly predominating amoag the experinental and gsontrel
children respectively. After a period of four monthe, all the
signs reiuced consideradly in the experimental children. ina
the case of control group children, the signs either inoreased

or decreased slightly over a period of four months.

From the foregcing dissusaeions it may be concludod that
tha Honournble Chief Min.ster's Nutrition Neal Programme in
Tamil Nadu has paved way for the growth and over all well being
of the future citliszens of the ocountry, when the ohiliren cont.ie
nuously partidpated in the programas, ot oaly their growth ratos
iaproved bdut aleo the availadility of calories, pretein, eiloium,
picspoosrus and iron from the 4iets iwrroved ia sghildren,
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V  SUMMARY AND COMCLUSION

The present investigation entitled "Availability of
nutrients and calories froam the Nutritioa Meal Prograsme and
height and weight of the children® was carried out in three
elementary schools. All the three schools put together 200
children of 6 .to 9 years participating in the liutritious Meal
Frogramme and 60 ohildren not participating in the programsme
were selected for the study. -

in one of the three nhobh aamely 3ri Avinaghilingam
Basio Sohool, after sondusting the 800i0 economic survey, five
ehildren from the experizental group andi five ghildren from the
coatrol group were seleoted for the metabolic study, Hetabolie
study was carried out for e period of six days, with three days
of adjustment and three days of eollection periods. One tenth
of the total food consumed, ani the $total urine and faeCes ex-
ereted during the collection period were collested ani analysed
to deteraine the availability of calories, nitrogen, caleium,
phosphorus and iron. ZFor all the experizental and the control
ehildren selected fwom three s8hools, the initial and final
heights, weights and Glinical picture are redorded. Haemogzlobin
estimation was done for 25 and 20 childirea of experizeantal and
gontrol groups respeotively.
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fhe results of the study revealed the followings

t« The socis=esonom.¢ background of all the families was
very poore Ia the esperimmmtal aroép 62,5 per ceat of families
and in the gontrol group 50 per cent of families had a meagre
monthly income below ke, 400/=,

2. The mean calorie intake of the childrea in groups B
and O wvers found to be deficieat namely 1560 and 1216 respecti~
vely. The mean digestible energy peseestage vas 78,8 and 7.9
tgr the groups B ani G respectively.

3, Wwhea gompared with the IONR (1381) ressmmended sllow=
ances, all the children consumed greater quantities of protein,
The apparent nitrogen retention in ehildren delonging to groujps
B and O wvere 5.117 g and 3.166 g respectively with the peroen~
tages deing 65,64 and 61.28 for the two groups.

4. The mean caloium intake of children in groups A and B
was found to be 334.8 and 248.3 mg rewpectively, The asan sbdeor -
ption vas 39.9 and 41,0 per cent with the retention rates of T8
and 6.3 per cent respectively for groups A and B,

S. In the case of phosphorus the mean retemitisa was worked
out to be 56,8 mg in the emperimemial group and 18.8 ag in the
eontrol groupe.

6. The ochildrea partisipatiag in thfesiing yregreame had
a mean iron intake of 22.6 mg where as the control shildrem
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sonsumed 17,1 mg/day. Iron retention was found to be 1e4 ng
(6.35 per cent) in group ¢ and 0.73 83 (4.35 per geat) im group O,

Te The ohildren in the experimental group registered
sigaificantly greater retention of calories, oalcium, phospho=
rus and iron than the chilirea in the sontrol group.

8. The mean height inorements of boye was found to be
1.68 oms while that of girle was found %o be 1.66 om over a period
of four months. The inorements recorded for the doys and girls
of the control group were 0,95 cm and 1,02 om respectively, 7The
diifference observed between the groups B and C was significant
at one per cent level,

9« <The mean final weights of both the groups of children
were slightly lesser than the ICMR norms, However the increments
registered by the children in the experinental group (0. 57 kg for
boys and 045 kg for girle) wes significantly greater then that
of the chiluren in the sontrol group (0. 3tkg for boys and 0, 45kg
for girls).

10, Initially 45 per cent of the experimental ohildren amd
25 per ceant of the control children wvere healthy and free f:om
disease. However towards the eni of the atudy 65 and 239 per cent
of the experizental and control chilirea respectively were free
from eliaical sysptoms.
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11, Though all the ohiliren had less than the required
level of.blood hasmoglobin level, the ochildrem in the experisen=
tal group had ro.dotorod an ingrease of 0,97 g/100 Al while the
ohildren in the control group had registered an inorease of 0064
8/100 ml. The difference was significant at one per cent level,

‘ 1% eould be concluded that the ionouradle Chief Minister's
;utri;uon Meal Programme for ohildrem has resulted in good

physical development of children, The balance study has revealed
that when the chiliren consumed the nutrit{p&s meal the availa= v

bility of calories, nitrogea, caleium, phosphorus ani iron : !
iaproved to an appreciable exteat than the control ehildren,

Further studics along this line under the controlled condie
tious may throw more light om the subject. Studies could be also
resommended in future con the cost lnnoﬁf analysis of the programme,
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APPRIVIX « A

SRI AVIZASHILINGAN HOME SCIBMCE CULLHGE FOR WOMEN
: GUIABATORE

wmﬁonuu T0 KLICIT INPORMATION ON KOKOU&AMB CHIBF MINISTRH'S
BUTRITIOUS MEAL FRO&M

&QKBBULB 20 SLICIT 30CI10«3C0LOMIC BACKQROUN, OF CHILORRN

fe HName of the interviever '
2. HName of the intorvzlmc ]
5. Hame of the v!.nago |
4. Name of the head of the family 1
5. Address: " GCastes
Community
B8, ( ) »nc. ( ) B,C./8.2, ( )
6. Nature of the fanmily: ‘
Josms ( ) Nuclear ( )
7. Mucation level of pareats:
Father ( ') Kother ( )
8. Ooocupation: '

Kain Ocoupation s
Subsidiary decupation [ -
9. Loand in possession (im aores) o
pey ) ' |
Jary ] ‘
3

1 Q Nonthly income BRee




;o

v

“*

Y

o D70 APERNOIK = B

8RI AVIKASHILINGAM HOME SCIENCE GOLL3GE FOR WOMAN
QUINBATORE = 641 043

8CHBOULB POR CLIAXCAL ASS:9SKBRE

Age PR

Sex (M/7) o e s
Height (in em) s

Weight (in Kg)
Nane of the father or guardians

Address ! s

Ooeupation . .
Insome/month (ids.) . :
S1ze 0f the family ' '

) ..n;.‘. I;?' '

r - " s
. '

Jatel

"

Birth.ordorl . :
31ibes Bpyes o
dirles o

=



-2w
CLISICAL A38E33MNBHT

--------O----‘---n---co---.---QQ

Healthy and free from any
deficiency symptoms

-----.QQQ----C-’-O--OOQQQOCQ-.--

IIZ o)
b)
¢)
4)

0)

Poor musgulature
Jeficienat subcutanecus fat
Bilkd anaemia

Lack of interest in
surroundings

Mild eigns of not more than
one of the specific nutri-
tional disoriers of deficien~ -
cies mentioned unaer (3) of III

-’-----OO--‘--“-“ﬁ----ﬁ--- - % W o

1x (1)

(2)

(3)

(a)
()
(e)
(a)

(a)
()

(o)
(a)
(o)

(a)
()
(o)
(d)
(e)
(2)

Nutritional cedema
Gross muscular wasting
HMarked ansemia

Xerosis of the cornea

Tenderness of the ocalf

Red and/or Raw tongue/Glased
tongue

Angular stomatitis
Bleeding gums
Angular oonjunctive

Zerosis or pigmentation of econjunctiva
Bitot's apots

Caries

Jry/or rough skin

Crasy pavement skin

Hyperkeratosis

dpecial remarks!

Jatet

ﬁi@aﬁuro of the Examiner



AFIBNJUIX » O

IMtiKR, BXORETION AN KBIBSTION OF CALORIES IXN CHILJREN

'aa-no-ooo-n-oomo-ooopnbn-oo-oo--ooaun

Growp Calories intake KExoretion of Calories # retention Mean
Saloxries 4in reteined

Kooal/day  Keostfuay  ronl/de
8:2;{1&“-; 1412.4 312. 4 1100, 00 77.88
1445.5 35062  ° 1095.3 5. 78 .
1721.32 ~ 390.29 135103 TI.32 «78.73
1530.86  295.38 1235.48 80,70
' 1690.32 302.94 1387.38 82,07
Gontrel 1190,8 314.5 | 876.3 73.63
1050, 2 a7l 72,92
125,75 ' 325.38 800,47 71,10 =71494
1300, 00 345.8 954, 2 T340
1412.20 432.0 9800  €9.40

‘--’Q“----"‘-‘--‘-‘“ﬁ‘Q“---'“‘.“‘
*

IR .4___“:

A ;.‘
Sigan g ;



_ INRAKE, BXORSPION ANy RRTRATION OF MITROGEN X8 GUILDABN

+
.Q-Q--Q----0-0-----Q--Q-------------

Group N intake axorctioa?of nitrogen K retention : N re= Mean
&Y ay ension
8/48Y  grine Faeces Total

'--.---‘-‘---‘--“--.-“--C-----‘---“

sxperi- 8,181 2.7 0.277 3.166 5.015 $1.30
mentel 5 080 3,420 0.466 3.886 5e194 57020
Te 457 2.1 ‘D 130 2,23 5. 227 70,09 - §5,648
7.852 2,88 0,185 3,065 4. 787 60.90
64810 1,341 0,106 1,447 - 5,363 18.7%
Control ‘0‘7‘ ‘07 0007 '077 2070‘ 600 "
464 1,5 0,04 1,54 2,924 65.50
5,902 2.4 Ot 2.2 3.702 62,72 = 61.28
6,039 2,34 0.159 2.499 3.54 58,61
$.004 1,92 0,12 2,04 2,96 59.18

‘---".-“"“‘---‘-‘«-"‘0“‘*-’.‘-“’

INPAKB, BBOuilION ANu R SaTION OF LKON IR CHILULREN

.-‘Q“”Q‘-"--‘-Oﬂﬂd"ﬂﬂﬁﬂ.bﬁﬂﬂﬁﬁ~-‘

Group Irom in~ Exzorstion of iron Iron reten~ % reten= Mean
take ng/day sion tion
ag/day Urine raeces Total =ag/day
dxperi- 23,11 0e35 20,79 21.74 136 5.83
mental ,,.25 0.87 21.82 22,69 1456 6.43
23,05 0,92 20.74 21,66 139 6,03 = 6,39
22, 46 0e74 20,21 20,95 1+ 51 6.72
20.31 0.68 18,27 18,99 1.36 6.69
Control 17.82 0.83 16,02 16.85 0.97 1 Se 44
14.54 0.64 13,08 1{3.72 0.82 5,63
15.76 0456 14.62 15,18 0.58 35.68 = 439
17.97 0e49 16,68 17,17 0.8 4. 45

19.47 0.67 18.50 18,97 0.5 2.56

.O“-‘“O‘Q“““-‘----Q“-OQ-‘-'“-QQ‘---



INTAKB, BXCASTION ANJ RETBN2ION OF PHOSPHORUS IN CHILUREN

.-qOoﬂnﬂnn---‘-OQ-----—----‘---‘--‘-.

Oroup 'i' intake Excretion of P - mg/day 'F' reten~ % reten- Hean

nyday Urine FPaeces iotal tion tion
Bxperi- 360,60 120 210 330 30,61 8.48
mental 453,21 103 180 23 . .21 . 12,44
1 36’07& ‘25 2’2 },7 26079 n 703‘ = 9.@8
368,02 150 210 J40 26,02 7.61
342.75 120 130 310 - 32.7% + 9495
Jontrol 250,86 110 122 252 18.86 7.518
280,90 108 155 263 17.90 6.372
262,68 109 ’3’ 244 18.‘3 Tl = 70170
265.37 197 138 245 20,37 . T.67
250,50 106.9 126 233 18,00 T.18

.-Q’Oﬁ‘-"--'-’-‘.‘ﬂ--.-----...----O-’.

IMPAKB, BXCH:ZION AMO RBiBRIIJE OF CALCIUM IK CAILUREN

.-Q‘.-O-QO----Q----Q‘-.“--O---Q-O‘-“

Group Caleium Bxoretion of calcium Caloium % reten- MNean
5&7&5’ . ag/day . raten= sion
rine Faeces otal siom
Experi- 359.84 108,25 221.25 330 29.00 8.059
mental 324.62 110,35 183.65 300 24,00 7393
345.56 109.42 213.58 325 22.56 6.528 7,778
303.72 102,56 172.44 275 28,72 9. 456
340.38 105. 4 209.6 315 25.38 T.456
Comtrol 259.75 98,56 144 242956 15.19 5.84
230,60 89,42 125,58 215,00 15.60 6.76 w6 29
265,95 82,45 167.55 250,00 15.95 5.99
246.00 T78.69 151.31 230,00 116,00 6.50

240. 38 81,05 143,95 225.00 15.38 6.39

- @ - o @ EF G) GP WD @ G G WD W B W G @ @ G G W W G W W G B B B SO S S~



AFFRAVIX - D
INDIVIVUAL HRIGHTS IN OMS OF 6 YBAR OLJ RXPRSIMENTAL BOYS

"-.--‘--"------‘-"‘----‘-“‘-

3.0, Initiad PMinal Jifferenee
te 105.5 107.0 1.5
2 105.0 106.5 195
Je 105.5 107.0 1.9
4o 105.5 107.0 1.5
Se 104.5 106.5 20
6. ] 105.0 107.0 2.0
T 105.0 107.0 2.0
8. 105.5 107.0 1.5
9 105.5 107.0 1.3

10, 105.5 107.5 2.0

11, 106.5 108,0 1.5

12 105.0 107.0 2.0

13, 105.5 107.0 1.9

14 105.5 107.0 1.5

15, 105.0 107.5 2.5

16, 105.0 107.0 . 2.0

17. 105,5 107.0 1.5

18, 105.5 107.5 2.0

19. 105.5 107.5 290

20. 104.5 106.5 2,0

21, 106.0 108,0 2.0

22. 105.0 107.0 2.0

23, 105.0 107.5% 2.5

24, 106.0 107.0 t.0

25, 10%.5 107.0 1.9

26, 105.5 107.0 1.5

27, 105.0 107.0 2.0



S
IHLIVIJUAL HEIGHTS I CAS OF 6 YXAR OLO GOATROL BOYS o

crceceme et e a e ae s e e e e ...
B.Mo, Laisial Pinal ¢ Differense
ceeccemecemaennracceeme e,

1 104.0 104.5 0.5

2, 104.0 105.5 1.5

.. 103,0  104,0 1.0

4 10440 105.3 1.3

s 1020 103.2 1.2

- G W G G T W W W S W W P e TG W e O O T e
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INDIVIUUAL 48IGHTS IN CM3 OF 7 YBAR OLO BXPERIMABNIAL BOY3

.‘----‘----------““’-‘--Q--.‘

8.0, Imisial Masl Difference
1. 108.0 109.5 1.5
2 108.0 109,59 1.5
3o 109,0 110,5 ' 1.5
4 109.0 110.5 1.5
e 109.0 110,5 1.5
6. T 109.0 110.5 1.5
1. ‘1000 - 1".0 1.0
R 111,00 112.0 1.0
9 110.0 © 112.0 2.0

10, 108,5 110,5 T 240

1. 103.5 111.0 1.5

12 109.0 - 111,0 2.0

13. 110,0 112.0 . : 2.0
14. 109.0 110,5 - 1.5
15. 109,0 110, 1.5
16, 110,0 - 111.0 1.0
17. 109.0 110.5 1.5
18. 110.0 11,0 1.0
19. 108,0 109,59 1.5

2. 109.0 11,0 | 2.0

21, 109.0 f11,0 C 2,0

22, 109.0 110.0 1.0

23. 108.5 110.5 2.0

24, 110.5 112.0 1.5

2%, 109.5 111.0 1.5

26, 108.0 109.0 1.0

Q-----‘----n‘------ﬂ-ﬂ-.-".-Q..



- e G W S WD A G W @ W w W G G W G e WD DG WSS

8.80. Inisial Final viflerense
27. 110.0 115.0 1.0
29, 110,0 111.5 1.5
2. 110,0 111.5 1.5
30. 108,0 ., 109.5 1.9
31, S 10,5 N 112,0 1.5
32 . 110,00 T 11,0 : 1.0
33, 110,0 111,0 1.0
34, 10,0 | 111,0 1.0
35 10,0 110.0 1.0
36, .. 109.0 110,0 1.0
37 110,0 111.0 ‘ 1.0
%8, 111.0 112,0 | " 140
39, 109.5% 111.0 - 1.5
40, 110,0 112.0 2.0
at. 110.5 112,0 .5
42. 110,0 111,0 1.0
43. 109.0 1100 1,0
44 109.0 110,0 1.0
45. 110.9 112.0 1.5
46, 110,0 11,5 1.5

- W W W BB WG TS W W WP WY S s TGO e




INDIVIOUAL HEIGHTS I OMS OF 7 YEAR OLO CONPROL BOYS

----OQ-‘-‘----O---Q--Q-----QOO‘.O

S.H0. Initial

Pinal

Litferenace

--’.Q.‘Q-o-oﬁu-udoﬁo-O-n“--o---nn

1. 108.0
2. 107.5
3. 108.0
4 107.0
5. . ~ 108.8
6. 108.0

7. 107.5
8. 108, 2

109.0
108, 2
108,08
108.0
108.5
109.0
108.3
108, 7

0.
0.7
0.8

1.0 .
0.7 °
1.0
0.8

0.5

¢

.-"----Q------‘---ﬁ‘-‘"‘------‘



IXOIVIOUAL HEIOGHTS IN CHS OF 8 YSARL OLy RXPERIARNTAL BOY3

- e e T G U W W W W o W W T B W o G G WP VW W OGP GG e

8.Mo, Initial Final Ui fference
fe 116,0 117.9 1.5
2. 116,0 118,0 2.0
3. 116,0 118.0 2.0
4e 115,59 117.0 1.5
56 117.0 . 118.5 1.5
6. - 11545 118.3 3.0
T 116.2 118.% 2.3
8. 115.9 118.5 3.0
9. 117.0 118.5 1.5
10, 116,38 118.3 1.7
11, 116.0 ’ 118.0 2.0
12 116.0 118.0 2,0
13. 1158 118.0 2.2
14. 1152 116,53 13
15. 115.5 116.9 1.0
16, 116,0 118,0 2,0
17. 116,0 118.0 2.0
18. 115.5 118,0 2.2
19 116.0 118.5 2.5
20. 116.0 118.5 2.5
3 N 115.5 117.0 1.5
f2. 116.0 113.0 2.0
a3. 116.0 113.0 2.0
24. 1153 118.0 2.7
2s. 195,2 17.% 2.3
26, 116.0 116.0 2.0
27. 115.5% 117.5 2.0
28, 116.0 - 118,0 2.0

O.Q“.-‘.‘--.-‘.-ﬁ-‘-““““~‘ﬂ‘

= (O



A

© 0 [EOIVILUAL dsSIGHTS IN OMS OF 8 YBAR OLb GUMTROL BOYS STUJIRD

4
“’-----'----‘--‘-‘---‘ - e e o " e e
v .
i

3,80, Intsial Pinal sAfferense

R 14,0 115.0 1.0

2, 113.0 114.0 1.0

3 13.5 115.0 1.5
s 14,5 115.2 0.7

5 115.2 150 1.
S 112.0 113.0 1.0
A 113.8 ng.i 1.0
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IMUIVIOUAL HKIQHTS I& OMS OF 9 YRARLOLD RXPRRIMEMIAL BOY3

o T e @ T & B > o - W G W B W WD WS G DG oo

3.0, Initial Final uitfersnse
fe 119.5 120.5 1.0
2. 120.5 121.5 1.0
Je 122.0 124.0 2.0
4. 121.0 123.0 2.0
Se 121.0 123.0 2.0
6. 120.5 122,5 2.0
Te 120,59 121.0 0.5
8. 120,95 122.0 1.5
9 122,0 124.0 2.0

10, 121.0 125.0 2,0

13 N 122.0 123.0 1.0

12 121.0 123.5 2.9

1. 12290 123.% 15

14, 123.0 124.0 1.0

15 120.0 122,0 2.0
16. 121.0 125.0 2.0

17. 120.5 122,0 1.5

18. B ’ , 120.95 122.5 2.0

19. o 120.5 122.5 2.0

20, 121.5 123.0 1.5

21, 119.5 121.5 2,0



IRVIVILUAL HBIGHTS IN CHNS OF 9 YBAR OLy CONIROL B80X8

- e T aG W S W W D D G W W W W W WD WD WG YW WS e

8.N0. Inttial Fioal Jitferense
1. 119.0 119.9 0.9
2. 118.0 118.8 0.8
3. 117.5 118, 0.6
4. 118.0 119.0 1.0
5e 119.0 119.8 0.8
6 118.5 192 -~ -~ 07
. . 1170 118.2 1.2

L
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IEUIVIOUAL HEIGHSS IN CA3 OF 6 YEAR Oku EXPRRIAENTAL GIRLS

---n‘-*u----no----nq‘ - @ gy T G W B ® ®

d.80. Initial Pinal iifference
1. 108.0 109.0 1.0
2 110.0 111.5 1.5
- 110.0 111.0 1.0
4o 108.0 109,0 1.0
S. 108.0 109.% .9
. 108,0 109.0 1.0
T 108.0 109.5 1.5
8. 108,0 109.5 15

. P 107.0 108,95 1.5

10, 106.0 108,90 - 200
1. 110.0 111.0 1.0
12 106.0 107.5 1.9
3. 110.0 111,0 1.0
14, 1070 109.0 2.0
15 110.0 111.0 1.0
16. 106.0 108.0 2,0
tT. 109.0 110,0 1.0

™ W W W W BSOS - e . Q-Qn‘i'nu----u-n-d

IBJIVIDUAL HBIGHTS IN ONB OF 6 YBaR ULV COMROL GIRL3

."‘-“--Q-’-.’-.-.Q‘ﬂ’.‘-“-‘.Q‘

g.!ﬁ‘---"x.nizi -----!"M.----Qifs.iwgno-

1. 106,0 107.0 1.0
2. 1060 106,5 0.5
3o 108,0 109.0 ﬁ 1.0
4 107.0 ‘1075 048
Se 10%5.0 , 10640 ' 1.0
6. 106.0 107.0 1.0
7. 105,0 106,0 1.0
8. 107.0 108.0 1.0
9% 106.0 107.0 1.0

10. 109.0 110.0 1.0

.--“----Q‘-----‘-‘.‘---‘-‘-‘-‘.

£



INUIVIUUAL HEIGHTS IN CM3 OF 8 YRBAR OLJ BXPBRIABNEAL GISL3

Q-.-"-Q----"-.‘“-‘-0““---“““.

8.!0: Initial Fioal Difference
fe 119,95 120.5 1.0
2. 119.5 120.5 1.0
Je 119.0 121,0 2,0
4o 120,0 121,90 1.0
Se 1209 121.5 1.0
6. 120.5 121.5 1.0
Te 119.,0 120.5 1.9
8. 11).0 120.0 1.0
9 120.0 121.0 t.0

10. 119.0 120.5 1.9

11, 119.5 121.0 1%

12. 120,0 121.0 1.0

12 120,0 12,5 1.5

14, 119.,0 1205 1.5

15« 120.0 121,0 1.0

'60 ‘1900 120.0 1.9

17. 118.5 120.0 . 1.5

18. 120.0 121.0 1.0

19, 119,0 120.2 1.2

20, 120,0 t21.5 1.3

21, 118.5 120.5 2,0

22 119.5 121.0 1.5

23 120.0 i21.2 t.2

24, 120.0 121.3 13

25. 120,90 121.0 1.0

26, i19.0 120.5 1.5

- e s o ® > e '-“‘-'Q--ﬂ..‘--‘--‘.“‘

’
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S.Mo. Inistal Final vifferense

1, “ 116.0 118,78 " 0.78
2 119.0 119.5 0.5
3 119.0 120,0 1.0
4 117.0 CNTS 0.5
Se 118.0 119,0 1.0

-

6. 119.0 119,75 Oe 75

v

Too 119.0 1205 1.5
8. ) 118,0 119.0 1,0
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IHUIVIJUAL HRIGHTS IM OM3 OF 9 YRAR ULJ BXPEBRIABNEAL GIRLS

‘--“““‘C-'Q “--‘ﬂﬂﬂﬁ“‘.--“

S.H0. Initial Pinal Yifferenss
1. 121,0 122,59 1.5
2. 121,0 122,5 1.5 |
3. 120,0 1220 2,0 " .[
4o 121.0 122,9 : 1.9 "
L 120,0 122,0 . 2,0
6. 1210 122.% ° | hS
1o '2000’ ‘2200 200
8. 122.0, 123.0 1.0
9. 120,0 121.5 1.5
10. 121.0 122,5 1.5
", 122,0 123,0 1.0
12, 122,0 123.5 1.5
3. 121,0 122.5 1.9
14, 122,0 123.5 1.%
15, 120.0 122.5 . 2.%
’6. '2200 ‘2305 - ‘e’
17. 123.0 124.5 1.9
18, 120,0 122,0 , 2.0
19. 123.0 124.5 1.9
20, 120.,0 122.5 2.5

-‘“‘.‘Oﬂ“-“‘-“- “'“0‘--‘“"‘..

INUIVIOUAL HBIGHIS IN UM OF 9 TBaR OLv COMPROL GIHLS

- e @ - » -‘--O&OOO-“QQOQ-OQQOQQ-‘.--

Selo, Initial Fins) vifterence
Te 119.0 120,90 1.0
2¢ 120.,0 121.0 1.0
Je 120.0 121.0 1.0
4 A 120,0 121.0 1.0
Se 120.0 12,0 1.0
6. 119.0 121.0 2.0

- e o e “--‘-~"Q-¢Q"’*ﬂ"-"‘--~-



APPENDIX - B

IBLIVIOUAL WRIGHTS 1IN Kg OF 6 YBAR OLJ RXPRRIMERTAL BOYS

- @ o B g N DG W BTGP D G D G D e

8.Mo. Initiel Pinal Difference
1o 16.0 16.5 0.5
2. 16,0 16.5 0.5
3. 15.5 16,0 0.5
4 16.5 17.0 0.5
. Se 16.5 16.9 0.4
T © 15.0 15.6 9.6
LS 14.5 15.0 0.5
8 15.6 16.0 0.4
! 9. 15.3 160 0.7
[ 10, 15,5 16,0 0.5
" ", 16.5 16.9 0.4
12. 16.5 16.8 0.3
13 15.5 15.9 0.4
140 1641 16,5 0.4
15 16. 4 16.8 0cd
16. 1549 16. 4 0.5
17, . 16,0 16.5 0.5
18, 16,0 16.5 0.5
19, 16,0 16.3 0.3
20, 15.5 16.0 0.5

“ e e W W W B WD G P SN G G TE TGO e



““-‘----------‘-Q--"-‘-.“-.

.00, Inisial Final Differenee
- D BB BB GG ® WG E®G® D DGRBS S BN ®e®eSe e
3 IS 16.5 - “‘07 . o 0.2
22, . 16.5 . 16.7 0.2
23, 15.0 15,2 . 0e2
24. 14.5 15.0 0.5

25. 15.6 16.0 0.4
26. 15.3 T 155 0.2
K 1595 | 15.7 0.2

‘--“-.-’-"9-‘----"'.‘-‘.-Q--
. r N 4

IESIVIOUAL WRIGHD3 IN Xg OF 6 YBAK OLD CONTROL BOYS

. 1 LN
]
------"‘-.‘-‘-----..---‘----.‘

' SJies ' Imitiad Pisal sifferense

-‘OQ-O‘-‘--"--“-‘------‘-----
T

1e P 15.5 15.7 Oc2
2 , 15.6 159 0.3
) 14.5 14.9 " Ouéd
4 e 15.3 = 15.8 . 0.5
. 15.0 C 153 0.3

£ N 3. -,

N ) L

3



INDIVIUUAL WRIUVMTS IN Kg OF 7 YSAR OLU RXPERIMENTAL BOYS

--‘---O"‘--“-Q--'-‘-“.-‘-'.----

3.No. Initial - Pinal uitterense
1. 17.0 17.4 0.4
2. 17.0 17.4 0.4 -
3. 16.5 17.2 0.7 T
4.‘_ 7.2 17.5 03
50 ‘10‘ '70‘ ks OO‘
6o’ 17,0 174 0.4
Te 16.5 17.0 0.5
8. '6.4 '100 S O.‘
9 16,3 17.0 - 0.7
10, 16.5 17.0 0.9
TR . 1649 17.2 0.3
12. 16,8 17.4 - 0.6
13 16.3 16.9 0.6
14 16,4 16.9 0.5
15 16.5 17.0 0.5
16, " 16.8 17.4 0.6
17, 16,4 17.0 0.6
18. 15.9 16.5 0.6
19. 16.8 17.4 0.6
20, 16.7 17.9 0.6
21, 16.% 17.0 0.5
22. 16.4 17.0 0.6
23 16,3 17.0 0.7
24. 16.% 17,0 . 0.5
25, 165 17.0 ° 0.9
26, 16,6 17.2 | 0.6
27. 16,6 17.3 * 0.5
6. 16.5 17.0 ° 0.3
29, 17.0 17.4 0.4
30, 16,3 16.9 0.6
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SeNoe Initsial Final #ifferense
e 16.4 , 16.9 UeS
22 10.8 . 173 0e5
22 169 R Y Y . 0.5
34 , 1Ge 6 o 11e2 ' 0.6
30 ' 17.0 17.4 ‘ 0.4
330 16.5 17.0 ! 0.5
37, 16.3 17.0 : Oe7
23e 0.4 - 17.0 ' 0.6
’30 '6.9 ' ‘7.2 ¢ 0.’
40. 16.4 . 170 - 0.6
e : 17.0 o 174 © Oud
‘20 ‘508 . ‘7.‘ - O.C
43 16. 4 . 1649 I 0.5
dde 17.0 17.4 o 0.4
45. 17.0 1735 0.5

O+£.QQ-~--‘C-s-‘--‘-‘ﬁo“-“-ﬂ‘-o“-ﬂ‘

IN0;VIDUAL Wh1GHTS8 Id Kg OF 7 YRAR OLJ CONIROL BOXS

‘s
-----‘-‘----‘ﬂ-ﬁﬂﬁ--‘ﬂﬂ - e W s W e W W

S.M0, Initial Finsl Uifterence
PO Y E E EE IR BN R B SR B R - s W W WS> S ’
fe . 1642 16.5 | 0.3
2. 17.0 17.3 " 0.3
16.5 16.9 , 0.4
4o 1602 16,5 0.3
Se 16.0 16.5 0.5
6. 16,3 16.6 0.3
Te 1644 16.5 0.4
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INUIVIVUAL WBIGHTS IN Kg OF 8 YBAR OLv BEFRRINRNTAL BOY3

3.He, Inisial Final . Jitference
1 18,0 18,5 0.5 -
2. 19.2 19.7 0.5
3. 17.4 17.9 0.5
4o 16.6 17.2 0.6
5e 18.2 18.8 0.6
6. 19,0 19.6 0.6
T. 17.0 17.5 - 0.5
8. 16.0 16.6 . 0.6
9. 17.0 7.5 0.5
10, 6.8 17.4 | 0.6’
11. 19,2 19.8 0.6
12, ) 18.5 19.0 0.5
13. 18,0 18,8 0.8
14, 19.5 20,0 0.9
15, 17.0 17.8 " 08
16. 18.5 19,0 0.5
17, _ 17.8 18.4 o Y 3
18. . 19,0 19.8 0.8
19¢ o 18,5 19.3 0.8
20, 17.8 18.5 0.7
21, 19.0 19.5 0.5
22, 18.2 18.8 0.6
23, 19.2 19.8 0.6
24, 18.0 18.8 0.8
25. 17.0 11.8 0.8
26, 19.0 19,5 0.5
27, 19.0 19.6 0.6

a8, 19.0 19.5 009
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IMDIVIJUALS WBLIGHT IN Kg OF 8 YidAi OLy COMIROL BOYS

Q-—Q-Q.-‘-------.-OQU0-0QQOOQ‘-

8,00, Inivial Pinel Differense
o‘d'-c----»--.--o- ----;.---........-..---

1 17.2 17.8 0.6

2. 18. 4 18,9 0.5

3e 18.5 18,8 0.3

4 1844 18,9 0.5

5 18.0 1846 0.6

6. 17.0 1746 0.6

Te 1709 17,4 0ut'

t
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INGIVIDUAL ¥BIQATS IN Kg OF 9 YBAR OLU BXPERIENTAL BOY3

o W W @ B W B B B W W W T W GG WSS e e S

S.M0. Iritial Pinal Jifferenee
t. 2045 21.0 © 140
2 20.0 20.5 T 0e%
3. 2044 20.8 * Oed
de 2042 20.7 A 0.5
Se 196 20.2 0.6
6. 20,6 ) 2V.0 0.4
T. 2045 _ 21,0 ' 0.5

_8. 200‘ B 210 ) 004
9 . 20,8 o 2143 Qa8
10 20.9 S e c 0e3
1. 20.8 ¢ 219 0.7
12, 2.2 296‘ ! Ced
13, 20.4 22.8 0e4
14, 27.0 20,6 | 0.6
19, | 22.0 T 2965 * 0e%
16, 2940 209 0.5
17, 20. 4 . 20,9 S 0.5
18, 20,2 : ‘ 20,8 ‘ 0.6
19. 20.4 20,9 ST 0.9
20, 19.5 0 20,0 © 0s8
21, 19.4 20,0 0.6

Quﬁﬂd.-d’nnnoo-ooobﬁouoﬁaoanwﬁo

INULIVIOUAL WEBIGHIS IK Kg OF 9 Y2AR OLO CONTROL 3013

3
- e O e ™ O e e e e - - - ™ @ B S WB ST O HeT e Pe N

8.Xo. Initial Pina)  Differense
- G W W T T B B G A W MW G W T E@®® N e
fe 195 19.7 : 0.2
¢ 20,0 20,3 - 0.3
3. 20.2 20.5 ) 0.3
4 19.9 20,3 0.4
Se 20. 4 20.7 0.3
6. 20.6 21.0 0.4
T. 19.4 19.9 0.5

.“---"‘---'“-.'-Q--'--‘--'--‘.



INJ1V1JUAL WEBLGHTS 1N Kg OF 6 YBAR OL. BXPERIMENTAL GIRL3

- WG W AN D B ® W TG W GG WU WG S B G WG O

8.0e, Injtial Pinal Jifference
1o - §4e% 15,0 0.8
2. 14,8 15,2 L. Ok |
Je' 149 15. 4 0.5
4’ 15690 155 o 0.5
S5e 15.0 15.9% 0.%
6. 145 15.0 0.5
Te 140 14.5 OeS
8. 145 13.2 0.7
9 150 15.6 0.6
‘o. . ’5‘2 '5.’ o"
fl. 15.0 15.5 0,5
12 14.8 153 0.5
13 14.5 15.0 0.5
V4o 146 15. 4 0.5
15 14.8 15.2 Ocd
fe. $14.8 15.2 Océd
17. 149 13.4 0.8

S @ W ® ® o B GG TG S GO WS DD W W PP WP NP GG B

INVIVIVUAL vwEIGETS IB Kg OF 6 Y4AR QLU CONTROL JIRL3

- & & B B B S O W TG O TG WO B OO G PG GO GG e OO

8.00. Inisial PFinal Lifferense
te 14.5 14.8 " 0.3
&e 147 14.9 0.2
3e 143 14.8 0.9
b 14.2 14.5 0.3
Se 14.0 T 1464 oA
6 147 15,0 0.3
Te 15.0 + 15.4 0.4
8. 14.8 " 151 0s3
9. 1406 T 1540 0cd

10. 14,7 T 15,0 0.3



INUIVIDUAL §8IGRHIB IN Kg OF 7 YsAR OLJ BXPRRIKENTAL GIRLS

B W® o B W G S P D DS D O G WD W WS W B m -

5,50 Initial Final Difference
R 17.0 1704 04
ze 17.2 1746 Oud
e 17.2 1.8 0e6
4:. ic?. 4 17.9 e 5
50 "700 ‘7;5 E 905

6, 16.8 1.3 0.3
7. 1649 17.5 0.6
Be "70 o 175 0.5 -
Je 17.2 17.6 0.4
10, . 1\6.0 10,6 Oo‘
1, 16.8 " 17.4 0s6
'20 '6.9 ‘(’05 ‘)o‘
15 16.8 17 4 0.6
14, 17.0 17.6 0e6
”0 1'702 '7.8 006

- W g @ W G @ @ O @ G W @ G G B W G- S WS WD GG GG S

INDIVIDUAL <3IGHT3 IN Kg OF 7 YEAR OLJ CONIRUL QGIAL3

o o @ O B B B W P P W W OGO VDY O ® PG G SO @

d.M0, Inisial Pioal Differense
L 16.0 16,5 0.5
2e 15.% 15.8 0.3
3. 15.9 16.2 0e3
4 16.9 171 062
Se 16.5 16.8 0,3
6. 1‘00 ‘603 003
Te 16.5 16.7 0.2
8. 16.0 16.3 0.3
9 16.0 16.2 0,2



IMDIVILUAL wBIGHI3 IN Kg OF 8 YRAR OLD BXFRRI ENTAL GIRLS

3,80, . Initiad Final Lifference
| Y 18.5 19.0 0.5
20 18.2 ) 18.6 0.4
Je 18.4 18.7 03
4 17.4 17.6 0.2
Se 18,2 18.4 0.2
6. 18.0 18.5 0.5
Te 18.0 . 18.2 0.2
8. 18.0 i 18.3 0.3
9 18.0 18,5 0.5

10. 17.0 17.4 0.4
1. 17.6 17.7 0.1
t2. he 18.5 19.0 0.5
13. 16.8 17.0 0.2
14 17.4 17.8 0.4
15, . 18.0 18.6 0.6
16, 18.0 18.5% 0.9
17. 17.0 17.6 0.6
18. 17.4 17.9 0.5
19, 18.2 18.7 0.5
20, 18.5 19.0 0.5
21, 18.7 19.2 0.9
22. 18.5 19.0 0.5
23, 18.7 ' 19.1 0.4
24, , 18.8 19.1 0.3
5. 18.0 18.5 0.9

26. 18,0 18.6 0.6

- o W O O e e S e O TS TG WGBS



LMU1VIDUAL WRIGHTS IN Kg OF 9 YSAR OLO BXPERI ASNTAL GIRLS

W W W W P D W B B e BWw TG e WG e

d Mo, Initial Pinal Vifference
te 19.5 19.9 0.4
e 19.2 19.6 O d
3. 19.3 19.7 0.4
4 19.4 19.8 0.4
5. 19.5 19.9 . Cod
6. 19.9 20.2 0.3
7. 20.0 20.3 0.3
a. 19.0 19.4 Osd
9. '19.5 19.7 0.2

10, 19.6 19.8 02
1t. . 19.4 19.6 Q.2

12 19.6 19.8 0.2
1%, 19.8 ‘20,0 0.2
14, 19.7 19,9 0.2
15, 19.6 19.9 0.3
16. 19.5 1949 0.4
17. 19.4 ~ "19.7 0.3
18, 19.5 ' 19.8 0.3
19, 19.9 20, 1 0.2
20, 19.6 199 0.3

.-------.--Q---------‘-u-‘.---.ﬂ.



INLDIVIOUAL wBIOHDS IN Kg OF 8 YSAR OLU CONIROL GIRLS

- G W W @ W B W W WP SO G B BW GG T WG S-S

8.M0. Insitial Pinal Ditfevence
1e 175 . 17.7 0.2
e 17.2 17.4 0.2
e 173 17.5 : Oe2
4o 18.0 . 18,3 0.3
5e 17.9 18.2 - 03
6o 18.0 §¥ 18,3 0.3
Te . 18.5 18.7 0.2
8. 18.0 18.2 . .0.2

i
@ G 4 W G W WG 9 G S @ W W @S WP W B P WG TGS
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LERIVISUAL WRLGHTS IN Xg OF 9 YEAR OLO GOATROL @IRL3

- B ?
® B WP W A A MG W S Wy W W WS S P G e GG %W S S

3.M0. :ut:m Final Differease
- un W% W o O B W W ® W © @ P W O @ D P G WG DTGP
Yo 18.5 18,7 - 0e2
2. 19.0 19.2 . 0.2
S 1645 16.6 00 1
4 17.5 17.6 Ol
5. 1849 19.0 Oat
6. 18.8 19,0 0.2
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APPREVIX = P :
IBLIVIJUAL HABMOGLOHIN LiVELS OF BAPARIAZNTAL CHILLOR:SN STUOIRD

- G G D B W B W W W T S @ W @ W S WG W B W B TS LW

.,Mo0. Initial Pina) Jitferemae
’ §/100 ml €/100 md &/100 ml
1o 8.4 9,07 0467
2¢ 8.25 9.75 1.52
b 9.28 9.95 0,67
4o 7.05 8.96 1951
Se. 2,01 9.8 0.79
6. T35 8.65 1.3
7. 8,059 9.7 1.68
8. Te 2V ’ 859 i 1.38
9 T7.75 8,92 , 117
10, 8.16 8.46 03
 § PO 8e52 9.67 175
12 9. 27 9.53 0,26
12 8.4 J.6 1.2
14 8.6 2.8 1.2
15 8.16 9.6 1«44
" 160 9¢3 95 Oec2
17 9.82 9.9 0.08
18, 8.75 9.8 1.05
19 8.2 9J ’ fef
20, 8.4 9.5 ‘ . tel
21. 8.7 9.8 1ot
22. 8.9 9.0 0.9
23, 8. 43 | 9.0 0,57
24. 8.21 9.02 0.99
as. T.45 8.6 1.15

W W W G W D W G D WD G WD D WG T WD W W S B W e®




IRBIVIAUAL BARMNOULOBIN LEVELS OF CONTROL CHILURBN STULIB

S.¥0, Initial Pinal 4ifterense
&/100 ml d/100 al 8/100 ml
1. 8.38 845 0e12
\ 26 8.85 9.0 - 0,15
3. 3,003 9.2 04197
Ao 8.65 9,0 0.35
S 8.52 9.0 0,48
6. . 5035 9.1 " ) , 0.7%
7o 8.63 8.75 . . 0492
8. 8.54 8.9 0.36
9o B+ 45 3.6 0e1%
10, 9.01 9.2 . L, 0e19
1", 9.2 9.3 X
12, 8.4 8.5 0.1
"0 9.5 9‘1 W " 0.2
14 8.65 8.8 0.15
15, 8.01 8.2 0.19
16, 8.6 8.7 0.1
17 8.15 8.3 0.15
18. 9.85 9.9 0,05
19, 9401 : 9.2 0.19

2°. 9.2 9.‘ 002



