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i .  Dimcouorioii

Haalth l i  baalo to huaan happiness tart prnduttlvltgr fid  

nutrition la  tha foundation fo r health (tykrqrd 1964)1* Hood 

nutrition la  aaaantlal not only fo r nalnbalnlng haalth but also  

fo r  pronotlng growth o f otdldran, particularly during thalr oar]/  

fo iaativo jraara o f peraonallty doeelopaant.

Iha Jnited Nations oh lid  ran 'a fund (UNIQgr, 19 96)8 haa 

oatlaated thatjln the dansloping world fcodgjr thorn aro a id U Hai 

children undor 16 years o f ago, Thay oooatltuto 90 to 45 par oant 

o f tho population in .hair roglona. A majority o f than a r» rio tlo s  

o f aalnutrltlon . Sukhatao (1968)5 haa points* out that la  India 

aiona out o f har 612 a i l l  Iona, 26 par oont aro undavtnurlahad and 

wall over h a lf aro aalnourlahad. Iho food and Agricultural 

Organisation (?A0. 1965)4 defines undornutrltlon aa Inadequacy In tha 

quantity o f tha d ie t, that la . In oalorl»#  Intake, whioh I f  oontlnuad 

fo r long periods w ill roault la  lass o f body weight, retarded 

physical growth and dsveloonaat, and raduotlon o f a o tlrlty . On tha 

other hand, aalnutrltlon  la  tha resu lt o f dofiolenoy o f a one aaaantlal 

nutrlenta or baeauao the total quantity o f food taken ty tho Individual 

la  Inadequacy. I t  la  a a u lt l-d a f iolant ayndrone. J e ll I f f  a (1969)6 L

reearka that during the rapid ly  growing period of infancy and early  

ohildhood, tha 1U  affaota o f aalnutrlUon are aora aarlous loading
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to high ■ or hid It/  and Mortality rmtme.

Malnutrition haa now bo an moogilaed aa one o f tha a oat 

widespread problems o f ohlldren in derelopln i countries. Tha 

llftXCEF (1970)® haa estimated that 58 M illion Infanta and ohlldran 

under fiv e  years o f a$a su ffer fron severe o lln ioa l protein oaloria  

Malnutrition. The pfayaioal and aantal daaa^oa oauaad fa/ j  rote In 

oaloria malnutrition ara Irreversib le .

Tha nutritional leve l o f a oonounlt/t especially , that of 

ifea high!/ rulnarabia young ohlldran la related to nueeraia 

interacting ecological fas torn. It  la oMltvely correlated with 

th> educational and economic eonrtltiona o f the community, ava ilab ility  

o f foods o f the right quality and tha adequacy and accessibility  of 

tha health aarrloaa (Oopalan, 1963)7 and (1934)®. Tha *10 (1962)® 

hai alao warned that mm*, tha many faotora endangering the health 

of poor ohlldran in India, Malnutrition la probably Moat viru lent.

Cos tone, poverty, lank of knowledge, unavailability of suits ala foods. 

Usproper feeding of Infanta and ignorance appear to be the causes f 

o f Malnutrition. Tha tragedy of Malnutrition la that besides oausing 

tha prevailing high Infant mortality, it alao eripolee and povnanantly 

dm ages tha growing generation.

Chandra (1968)10, Slwood (1968 )^  and Chattarjee (1967)12 

observe that an mania la tha ocamanest Manifestation o f aalnutrltion  

in India. There la a general agreement that a Majority o f the 

anaMias are of Iron dmfloicney type (Patwardhan, 1965)*®,

Jolllffa (1986)^  xplalna that in naqy tropical oountri a the
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requirenente o f iron Bay' riee beo sue o o f the oueulatlvn drain oauaed 

by continuous loan o f email aeoutfee of blood. 4pte (1987) *® hae 

pointed oat that 10-SO per oent o f the world*a copulation suffera  

fron iron deficiency.

During the period o f rapid growth an inoreane in red e e lla  

and haemoglobin taken place. Therefore a aore lib e ra l eupoly o f 

iron is  neoeaaltated (Cooper ^  1983)**. Ironing children 

absorb larger aaounta of iron than adulfce i f  the diets ara adequate 

to keep up norael body atorea o f iron (Bogart, 1365)**•

Moat o f the d la t aurragra oonduoted in India indicate that 94 

par oent o f the average f  aniline lave a dally  per oaplta dietaijr 

iron intake o f 16 ag^ and aora^ hinet/ per cent have intakes greater 

titan 86 ag . However, tit# sain defect in theae figures, is  that they 

ara derived free calculations and not baaed on aoutal analysts, Iha 

Indian Council o f Medical teaearoh (ICMR, 1684)* 8 and .-Jranaby %1 

1984)*®. Oopalan (1967)*® hao alao raised the -Ideepread oeourtitoa 

o f iron deficiency eneenla, although the average Indian diet aontains 

adequate aaounta of iron. The aaln oaiaea o f iron deficiency ara 

inadequate lattice, interference with iron absorption exeseelve lose 

o f iron frea the body and diaturbaaoea o f iron eetabolliis by in faotlaa  

or othar aaohaniaa.

Woodruff (1961)** and Brock ( 1 9 8 9 ) suggest planning for

batter nutrition ee e remedy fo r malnutrition. Sduaatlon and
a .

productivity, belong with restric t loo of population inoreaee oan
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hslp to  aolva tha problems. Asoordimg to tha UHIC'J* (1966)33 only 

29 paraant o f the enrolled pupils ao* data orlaary education. Thla 

high rata of drop outa oraataa a shortage o f sk illed  workers and a 

surplus o f tha unskilled and unemployed. There are no bettor instruments 

o f aoolal justioe than tha provision o f fa o lllt la a  fo r  nutrition, 

aedioal oara and eduoatloo. Among thaae amenities, tha school lunoh 

serves at an effaotlva ®ediu* fo r footerin^ denoaratio prlnolplea.

Tha importance o f eohool lunch haa boen atraaaad tgr Darartaa 

and Radharukaai (1964)?4, iweainatban (1964)88, Anandaa at a l (1065)86 

Daradaa ^  (1966)87,  (196T )® , (1969)® and (1968)50. 'ro rla lan  

o f wall oalanoad aaala to ehlldron during aohoil hour# w ill aaka up 

tha deficiencies in tha home diata and halp ohildren in oonaentratlag 

on tha lessens.

An and an a i  ai, (1966)33 and hi m ala aL (1968) 51 have shown ' 

green leafy  vegetables to ba good sources o f rltamlna and alnaralo  

in  Indian d iata. the national Institute o f nutrition has indioatad 

that by anoouraging tha consumption o f groan leafy  vegetables, whioh 

ara inexpensive but rloh  source o f >rovitaaln A, tha inoldanoa o f 

Vitas in t  deficiency oan ba lowarad oona Lderaoly anon? tha poor

oomnuititles, Catalan  and tfljqraraghsvan, 1999)52. Oman laaiy  

re go tables bare additional advantage o f being rioh in Iron, carotene,
rv

fo lio  sold and Vltattin 6 . they are available abudantly throughout 

tha year, (Jamas and ‘arfan (1967)

Only a faw Investigations hare bssn oarriad out to alic&t tha

a



soom a of iron frm  low « « t  foodi. This investigation tins at 

aaaeaaing tha ava ilab ility  o f iron auoplsnant froa a groan lsaQr 

vagatahU asaranttas & 1 flavua, in ooopariaa® tilth an iron aalt 

and a so lio ld s i iron aouro* to sdhool ohildran, tiho war* partlajjaatthg 

In  tha a id d ^  naal program *, Tha o ffaot o f tha suv>l«a®nta on 

tha nutritional atatua o f tha aalaotad children waa aaaasaad through 

tha obangoa In cJMlr height, watgit, haaaoglobln la v a l, Hat? blood
3 r

S a il eount and aokad G all Voluaa „



ix . w tm  if UTBfunms

'Dm  literatu re  pertaining to the study la reviewed under the 

follow ing heed Inga,

A, The major nutritional problems prevalent in children 

3, Assessment o f nutritional atatua

C, Paotora Influencing Iron absorption and u tillaation

D. Effloaoy o f iron supplementation

A. The X*3or nutrition a l >>robUni Prevalent In StaJArmi.

Caoar g£ (1967)®* states that malnutrition, oertiou larly  

in young children, la  a major ouhllo health problem In aeoy areaa 

o f the world, UhlCXF (1966) viewa that nalnutrltlon among ohildren 

in  In ’!a  aa a major k ille r , Undemutritlon in infanoy and ohlldhood 

oauses lnevltaole damage and prevents the ohild fro* attaining Ita  

fU ll potential aa pointed by Hein f i  gi, (1987)**, Lmw f i  «£, (1967)®*, 

Swsainathan (1988)®7, berg (1968)50 and Ran (1969 )® ,

The dleta consumed hgr a U rge  majority o f low income groups

o f the population In several tropical oountrl .a are defloient in
cLle-la-S-H

varloua ifcportant^eesentials such aa proteins, n lneraU  and vltaalna, 

FAO (1962)®, Scrimshaw and debar (1961) 40 jYowell g£ ftL (1966)41,  

Tie nutrition surveys eonduotad In several parts o f India fcy Aykroyd

(1942)**, O llr y  (1061)*®, Witra (1953)44, KKR (I9 6 0 4* , and 

Kadhakrlahaa Rao (19&8)4® show the inadequaolee o f the d iet#, as well 

es the prevailing nutritional deflelenolee mang ohildren o f a ll
C

stases, from Infazy.

\
\
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U%mXn A P tn ^ fB B T i

Pefialeaay o f vitamin A Is  widespread anong ohlldren in the
\

trap log and aub-troplos including Southern India, 69103? (1963) ̂  

Mclaren (1964)^  Pate (1969)48 and Haidar (196S)80. i.areyana Kao 

and Joseph (I960)61, Autrst (1963)5* , ilaa (1968)55 and Aykrcyd and 

Doughty (1964)84 not«d that pro tain ee l nutrition and vttanln A 

defialeaoy vara the eruelal proCiena harassing sahool ohJUdratt in  

Asia, particularly In India.

The pw vtloM * o f defioianei^s o f vitaain A as santfsstsd

cy w roa le , nlghtbllndness, 31to t 'a  spots and kerataaalaeia has bean
*

revealed V  the surtvy o f 3o*e#w»ra tia© (1961)88* Melaren (I960)88 

states that a defioiaaa of vitanin A has boon and jrobahly s t i l l  

i s ,  the soot important nutrlU~u%l disorder affooting the ayes, 

resulting frequently In bilndnaaa* 

protein Oalorla M alnutrition

Jaoksea (1968)87 regard# protaln nalnutritlon as the stoat 

wide spread nutritional problnn in under developed aountrle*. On 

a global aoale two-thirda o f the w orld 'a  population au ffe r fr< * this 

salad?' (Oondau, 1963)88•

Ooi>al« (1957)89 aaitiooe that when tha re is  a shortage o f 

proximate prlnaiples In tha ch ildren 's d ietaries, their growth la  

retarded and ease o f the body functions are impairedJ numerating 

tha aost Important a ig u  o f Malnutrition in young ohlldran, J a lliffh  

(1969)5 anphaoiaas low, stationary, or fa llin g  body weight due to 

growth fa  lum  resulting prinatpally Pran look o f proteins and
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oalorlee, aaeoelated with laok o f other nutrients and with the 

ounulattre a ffec t o f infection and parasitic diseess.

Sopalsn (1983)®^ narks three n*Jo? etio log ica l feotore whioh 

contribute to protein oaJLaria aalnutritiea •  { * )  nm*ayailafaLll<yof 

suitable protein due to soolo-esonoale and agrononloal faotora,

(b ) fea lty  feeding habits arising free S.gnornre^, prejudices and 

superstition, and (o ) additional stress bgr va/ o f iafeotion and 

infestation*

nutritional anemias aonstltute a public health problea o f 

eoaeidaranle iaportunoe In India 3>ood (1907)*lf Oeoalan (1087)1® 

and Indian Pediatrics (1933)®^. In India «uxaaaias result trm  

inaiequsoy o f the haamopoetid nu'rie&ts, iron# fo lio  sold,

Vitaaln 3 ^  and protein* ?iutse anaealaa are particularly ooeraon in  

growing ohlldren and in v a m  in  their wnroduatiw  peri ode o f 

l i f e ,  when the re<guirenanta for the haeeiQjfcoatis autrlenta are 

lnoroased (Ohatterjee 1987)®®.
uCe,

Patwardhan (i966)e i ia  o f ̂ opinion that anoaala aay result 

tram dietary deflolonoy, poor absorption and u tilisa tion , increased 

losaas or increased requirement suoh as that wearing in preipanoy*

Eras M M m vL J rm A a L

Iron deficiency rcoreaente a aajoff publio health >robhea, 

Sstlatats'’ to involve aavaral hundreds o f a illio n  people In the 

world todgr, the inoldenoe of anemia hae tmn reported to vary 

froa 10* to even B0% (Sood 1987)®*.
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ftuaerous hawnatolo’loa i and nutrition surveys oarrisd out 

in  the Inst thro* dadadss hava brought to l i # t  that d ifferen t  

type* o f an on  las o f r&tylu* riegrses o f severity are prevalent in  

India* The oanaooast kind it  iron dofioiaoagr on non la  Patvardhan (1966)** 

Pandit and Saseewara Rao (1080) 86 .  Qoalho <1962)^ m ark s  tost tha 

■oat important causa o f anaania in  ohUdran in India is  in su fficien t 

protein and iron nutrition.

Adamic oan ooour as a resu lt o f prinavy diataxy dafiolenqy 

o f Iron, inoonpiete absorption o f iron fran the gastrointestinal 

tract and iaoreased losses th ra i^  iaiMdlag as noted Jy fay and

Ksndi (1957)®*, fay at a l (i98S)®° # severe iron '-efioianoy during 

early growth a ay lead to a tissue depletion o f iron containing iron 

dependent ensynee whloh may he associated with secondary phancaenon 

including aosorption ( ftutritlon Heviews, 19do)^ .

Gooalen a^ (1989)*^ reports that approjdnately 60 per eent 

o f the several hundreds of pre-school ohil-Ven surveyed la  various 

parte o f the oountr/ ham shown heaaoglobln level lees than 19 g.

per cant. In India and other developing eountriee where there la  

high lnotdenoe o f Malnutrition, gastroenteritis and pareaitlo

diseases,oases o f severe enseaia with h saoglooln lees than 6 ga. 

per oent, are frequently »9 «i in pad Latrias praotlees -  (D alai al, 

19®)w *

la  pointed out iy Sorlaahaw (1982)** the eeeeeaasnt o f nutrltiaael 

statue is  neaessaxy to define huaan nutritional problem end to
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g ild * tha praotioal a ffo rta  toward thnir solution, Am  nutritional 

status o f a population la  infiuonsod lagr nan? factors auoh aa gaograptgr, 

asrioulturn, tranaportalon, aduoation, aoonoaioa, aooial noma, 

infootion and paraaitls diaaaaaa (Sahaafar 1900)73*

Davidson and Paaanoru (1905)** hava listad  tha follow ing  

aathoda fo r  da lam inin  £ tha nutritional statua o f ohildran.

1* Anthroponatris naaanraaents 

g. Sdoohmioal lis m t ija t tn a  , t

3, G lin ioal axmihatlon .

4. Dint aurvagra .

Martin (1903)*5 anphaaisaa tha uaa o f tha ahoto four aathoda 

in  ocnblaatigB* . . .

1. Anthrononatwl  a saauraaantai

J a llif fa *  (190 >)7® atatas that anthropaaatrio aaanurananta ara 

oonoamad with tha asaauraaants o f tha variation o f th* phgraioal 

dinanalon and .̂ noaa ooapositioa o f htjfcm body.

Tha bod/ aaaauraaonta eoaaonljr anoloyad in aathrqpoantrla  

naaaurananta aa anunaratad fagr J iagi and 7ankataohalaa (1902)77 and 

Martin (1909) *& inoluda h a lg it, anight, s ittin g  haight, langth o f

am , indax of ohaat, hip and ahouldara and akin fold thioknass and 

oirounfanmoa of haad. .

Dm  aa rlla st survnsra o f nutritional atatus eonparad raoording

of body m ight oorralatad with haight, ai?a and sax (Albm asa 190O)78. 

Sinoa haight and waight naaaurananta fo r  ags provld* tha aiaolaat 

indax o f nutritional atatus, thaaa naaaurananta aonstitutad tha
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predominant point o f ths physical examination (Kooks, 196T)78.

3ohasfbr (1966)80 asserts that bioohonioal findings ara 

extremely valuable In assessing sub-optieal nutrition where physical 

synptomology cannot bn rcaognlsed. "hsaloal nathodo o ffa r the 

a oat objective naans o f assassin ; tha nutritional status. Unlike 

e lin io a l aa«auraaaotsv they ara not influanoad ty tha parson aaklac 

tho test, as statad by J a lilf fa  (1986) 74 , Schaefer (i960)7® and

Austall (1963)81.

Arrqyave (i960 )82 c la ss ifie s  tha biochemical methods into 

ths d lraot aathods or thosa aaasuring tha supply o f nutrients 

and tha indlraot method which dataot the biochemical changes vhioh

re fle c t the eetabalio alterations.

Krahl end Hedges (1966)05 point out that in general, 

hasmogLobin leve l and haamotorlt hams been s a il aooaptad. However, 

tbs suray  date esaunulated fo r these values present l i t t le  ground 

fo r controversy. Bao ,(1980)30 maintains that estimation o f haemo­

globin and blood aarvaa as a useful index to assess ths nutritional 

status o f s population.

8. S U n losl Asa— ssssti

Oopalan and Sanasvnra ^ao (1981)84 reaark that o lin lo s l 

ssesssaant o f malnutrition has gained particular importance la  India 

due to s ip s  o f frank deficiency. Martin (1963)78 statas that 

physical examination o f a child provides a naans of obtaining as 

ostimate o f his nst stats of nutrition.
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Plough (1962) 85 oonsideres c lin lea l examination a* thcs slap last and 

aout basic procedure to evaluate human nutritional status,

JLtS .SaaMfc* '

lohaofap (1960)^5 oolnas that dietary studies aonatltute an 

essential part o f taagr oaaploto nutrition surveys but Hollinqvorth (I960)86 

v iew  that nutritional ateutus oannot be assessed by dietary aeana alone. 

Dietary atudiea help to evaluate the adequacy o f the existing dint and 

the fundamental oauaea o f aqr tna/'equnqjr (J e lllf fe  1P62)87.

Diet aurwyqbervv* aa Important guld? lines to know the a relating 

and problem with regard to foid lntako o f Individual* and groups and 

tha ways and aeana of i»prevln,< tbs, (tfeha and Devadaa 1966)88.
J e ilif fa  ( 1 9 6 6 ) atresaea that the preliminary planning o f

surveys nuatba done in auoh e way tha^only data that are atrietly

neoeaaary vd ll be obtained, the amount of infatuation to be enquired

la  less important than it s  quality and relevance. The principles and

practise o f household food consunotlon surveys have been very fu lly

covered by Holllntvorth (i960)88, r« j, (1962)8®, Devadaa fti f ll (I964)90

(1988)91, and (1989)®* and ICMR (i960)95. D ifficu ltie s  In the uae o f

food eonsunotlon tables arise fro* variation In techniques o f food

analysis, regional d lffaieno -e In oompoeitlan of food ( Including nolsture

content and method# o f preparation) and thafaot that foods nay ba

Included (Assnjo 1962)®*. Analysis o f foods practicable on samples oheuioally
95preserved and brought back to the laboratory (V ilaon at a l 1964) •
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c* tM tm A fflB M .ttM .lra i A frm ttg M

*• Btoftjpr. F w lffin

Pitrtle told  U  ■ oanson constituent o f n y ito ld M .

D ietaries whioh aw  osreal baaed a on tain large an aunts of pbytatee 

which appear to Interfere with the absorption of iron and thus oaoss 

Iron daflolsaagr (Conrad 1987)®®. iron absorption any f a l l  bslow 

90 par eant In d iats with a high phytate oontent ( lUrnball ^

196*)97, Uokas and Vsssy (1 9 8 5 )" and nutrition Reviews (1987)®®.

Hussain and Patwardhan (1 9 5 9 )^  found that absorption o f Iron 

was loss than 78 whan dlataigr Iron intaka was 22 ■£. and tha phytate 

In tha d iet was 408. Apts and '/snkataohalaa (1982) observed 

that tha oafs leve l of Iron in taka on a osraal d la t 40l pijrtate would 

appear to bo sonawtaars batwasn 17 > j .  -  21 ag./day.

In huaan studies absorption o f Iron In food was found laprovad 

bgr the addition o f asoorhle sold Carton and Bradley (1969)*^®, Braise 

and Hallberg (1982)*®5* Apta and 7«nkataohalaa (1986)*°® and 

dothawall t i  41 (1984)108.

tha ro le o f aeeorbie M id la  the aetaboiiaa o f Iron an Interpreted 

bf various work*re Is as foilswsi Aooording to Moore and rubaobe (1852)*°®,
>“o

I t  lnareasaa the absorption o f iron fron the gaatln tistlnal trsst. It  

Is  ssssn tla l fo r  lnoorporstion o f iron into fe rrit in  (Masur 1 9 8 ) )^ ,
LoiffC Uii,

I t  is  eonoeaned 4a- transport o f iron soross rstlou lo  endothelisl o a lis  

(Bothwell f i  iL  1969 108, 1984)10®.

Iron absorption nay be lnfluenoed by tha protein intake, and 

dietary protein o f lean than 16 to 18 par oent has bean shown to
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resu lt la  iapalred iron Absorption In rats and i t  «gy also  its 

Influenoad tgr tbs saino sold oaaposition o f ths dietary protein*

S k r lo  at a}. (1962)^® and Relmann (1 9 4 4 )^ *

There art many food erldenera that Iron Is  oottar absorbed 

In the ferrous stats than fa rrlo  la  nan as shown by Apts (1 9 6 T )^ , 

drown (1943)1121 Duka worth (1B0})118,  Janos and Pad an (1937)3S. Though
iS

ths mount o f Iron In the body In m a ll Its  fm a t ia a  Is eery 

laportm t (Shaman 1965)114.

Iron defiolenqr anasnla probably plays an Important role  

la  produotlon o f ssoondaiy fo lio  aold deflo leasy. The dsfsot la  

fo ists  nstabollsa was ths resu lt of the doorsasad activity la  l lm r
115

o f ths Iron dependant onayse, foram ina transfers** (Y lta lla  j ^  1966) •

t. Iron Lassost

I t  has basn aassooad that a single book worn In grata fraa

0.S8 a l  to 0.84 n l o f blood dally  representing a great loss o f protsla 

and Iron, Radioisotopic studies with ehrasius togged red blood o s ll 

hare shown that patients with heary hookworm Infestation oan lose up -  

to 250 n l or a quarter o f a lit r e  o f blood da lly  and up to 2<7 ag o f 

iron in  the gastrointestinal treat leading to d irect iron deficiency 

anasnla (Patwerdhan a l  a l  1969)**®

The lass o f Iron through sweat has been olained to ba one o f 

ths factors la  deselodaentjoff iron deficiency la  the population an 

stated ty Pcy o l  f ll  (1968)®® end Parekh (1909)11* .

Flneh (I960)11® carried out a study using Fe33 sad Fe5® on the 

absorption o f Iron fron the intestine la  51 non s i hue an aubjeots end 

la  54 aubjeots with Iron deficiency using wheat tagged with rad lo t*t ire
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Irm  laballad  haaaoglobln. Hu Iron absorption in noraal subjaota 

svalaatsd fcgr aoourata laotopio Mthod ahwtd a constant and aarkad 

variation batwsan one anothar, whioh oorralatas with variation in

th ilr  Iroo atoras whan oaadad. ,
, \

SgglffAar o f Iron S u zm a n  tatloni 
„ .118

MaOurdr (1965) ooaparad tha affbstlvanasa o f oral and 

parantaral Iron theraplaa In pailanta aavaraly daf ioiant la  Iron

In  tha fom  o f farroua aulphata and intravenous adalniatration. Ha 

fo.*ad no advaroa reaction to o rally  adal^latarad Iron, although one 

patient apparently fa ila d  to absorb Iron fros gM tlolnteatinal tract 

and la ta r  responded to parentally atelnlsterad Iron.

Pritchard (1906)**® has shown that farrous galphats, farrous 

fusarata and ferrous gluoonate In supplying 180 to OKS ag. o f Iron 

psr d v  rasultad in Increase In haeaoglbln ooaoantratlon whioh was 

I gn/1 0 0  a l .  psr day#

Farrous gluoanate and othar s igp U  farroua sa lta  o f organic 

rsd loa l ora lass aonoantratad sou~o*s of iron <nd ara aald to prodnoa 

fa w r  aids e ffects, suoh ss gastrlo Irrita tion , Ohalatsd iron whioh 

is  tha la tsa t fora studlad has baan shown to be lass toodo ttan 

farrous aulphata • Various looal aide affects Xlks skin dlsoolouratloa9 

lo ea l ln flw sa tio a , with lowsr gradient abdoslnal pain have been noted 

with lntrm usoular Injection o f iron oxidation oonplex igr Ooodnan and 

CHUlaan (1965) m 9 Chandra (1965)109 and Sood (1967)81. Wilson and 

Rasanwangr (1906)122 report ayaptama o f nsuaaa9 vw  I t  ting, snoanslvn 

starvation, a noising, pain In aaok and bank follow ing parantaral Iron 

tha rap/.



Barn « t  a l (1903)125, Qarlton (1904)124 ?lh»no* * t  4L (1906)128 

HlMfta»lna and Wal tanadtaln (1904) 128 suooea's fu lly  oaad alngla doaa 

o f isfcwavnnaia iron daxtraa in seating iron defiolenoy anaanla.



XXX. IXPSUXESSU* PRX3DURE

I

Ths aid o f this study la  to oonpare tha contribution o f iron 

hy aeeranthua flavus, co llo ida l Iron and Iren a a lt aa daily  auoplenente 

la  a sohool lunoh progre■ « ,  Tha experimental prooedure had the 

follow ing h atapai-

A. Selection o f tha aohool 

a. Saleotlon o f tba subject!

0* Fa—ulatiun of tha aaou

D. Standardiaation o f oocklng end nerving procedures 

X. Selection o f eupplooents 

F. Analyala of tha hone d l«t  

0. Xveluntlsn o f the nutritional status.

*• ..S ttasW g ig f gttareU

S ri Sarada rov l Sasic Jo hod  was aalootod because e a rlie r  

nutrition stadias had beau carried out la  that aohool. Tha s t a f f  

and tba authorities wars fM ilia r  with tho restric ts . Thflgr aad ths 

ohlldran wars w llliaic to cooperate.

b« a t iw u w  x f j y »  jia ig gh u .

Tha as*, baight, weight and haemoglobin leve l o f a ll  tha 

children In tha aohool ware recorded. Search fo r tho presence o f 

hookvexe cysts uao oarrlod out In order to selaot ohlldran without 

thee. Thosa ohlldrea who took lrcn tonic at home ware also ewluded.

Seventy two ohlldran oonearable in age, eex d istribution , height, 

weight, haemoglobin level end freedom .from hookworm infee tat ion were 

aelaoted and divided Into four groupa o f eighteen children eaoh. A j

ooaparable group o f eighteen children who wore not participating la
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th® toluol lunoh wore selotad at the oantrol group. Hut* fire groupe

mr• *t««l0Mtad at 3 ,̂ 3«>, 3g, 3̂  and 0 and had thajriioto at opeoifled 

In Tabla X.

thhle X

OQOE3 AM) DXH1S I f  TH% 3Ji!0r?P OHXUMUUI

Code
Nub bar 

of children Diet

18 Sohool lunsh ♦ Anamnth SupolaamtatloB

»2 18 Sohool lunoh ♦ 3 ell id al Iron SuppleBeete-
ti«B

8S 18 Johool lunoh ♦ Iron s a lt  aupplsaaBt^tlon

U 18 Sohool lunoh f3asal D iet)

0 18 Non school lunoh (Control group)

°*  toam lntlon o f the Hanui

the aaaut were planned on the baaIt o f the existing luaoheo. 

fh»y sontltttd o f a oereal preparation, a dhal and vegatable 'Kootu* 

a fru it  and 'Ptirasw* which It a tweet preparation Bade out o f 03M 

and jaggaiy as shown In Table IX.
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Table I I I  presents the ooat and quantities o f foods seed fo r a lunch.

mau* i n

^BAM7irEJ3 AIR) COST Tf FO DStJFFS US3) PSR CHIU) PER MKAL

fs o d it if ft  quantity dost
(* ) ( i » . )

Rice 76 1 7.5

Jlugar wheat 76 donated ty CARS

Red gran dhal 20 2.S

Jaggs jy SO 1.1

Oarrot 20 8.0

Skin n llk  powder 6 -

Salad o il 10 donated by CARS

3.S.M. 80 donated by CARS

Pap-wa 20 1.8

Total 15.0 pc.

Hm  ooct o f the Ingredients was calculated on the basis o f the 

existing prices In the super narket,

Rioe was glean fo r three days and bulgur wheat on three days. 

The total cost cones to 48 pe. fo r fire  days. The cost o f one neal 

per day Is 10 pe. fhe menu was planned to neet on third requires*eats 

o f the ch ild . The nutrlente supplied ty the lunch in oosocrlcan with 

the dally  allcwancea reoocReaded by IGHR (1968)*** 

and deta ils  In appendix I .

are given In Table IF
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D. atandnidlantlcn o f Sooklag and ta rrin g  ’roeedurasi

the wal ght of the raw fool fo r tho nunber o f children present 

was reeorded* Then th» tota l weights o f the oooked food was recorded*

In ordor to fa sU lta te  easy serving the asount given ts  sash child  

use standardised la  seasirlng cups.

* •  Selection o f awaulmaptai

the basal school lunch was controlled la  such a war that i t  

supplied cal/ 7 n«* o f Iron par seal par child par <Ugr which la  

on third roqulrenent of iron as rwanaonded by ICMR (1908)1***  lha 

mount o f Iren provided th ro a t the eujalm entatlon la  19 eg* o f iron  

and together this mount o f Iron aeeta thajaverafa iron require***te  

par ahild par da/ fo r children o f this age grattp.

1. taflUHtfMf ttC T H  '

the groans ohcMien was aaranthus Oavus, because o f lta  /ear round 

avallabU .lt/* cheap sources o f Iron and could be eaall/  ueed In the 

dletarlea o f ohUdron. Ho sign ificant d l f f  omasa on p ro te in , oalolun, 

phosphorous and Iren a on tent o f mrantbue on seasonal variation was 

nctloed tr roved as (1889)1,9. The anaraath selected was analysed

fo r lta  iron content and was found to  be 29*09 ag* par 100 p *  rfuloh^ls 

approxlaatal/ the saaa as the resu lts given tgr BMR (1908)129, therefore 

92 jig* o f fresh aaranth waa cooked and aupplaocntad to each child with 

the lunoh, la  order to got IS ag* o f iron* Weekly anal/ala o f the 

oaaranthua flavus fo r Iron o on tent waa oarrled out fo r quantitative 

•ontrol*

2. Iran Tonic SaoalanontatlflBi.

For iron tonic aupplsnentatlan *Q d liom *v a e d lc id a l Iron 

hjr reside with oopperv cobalt and nmgansse which la a non Irritan t

. ' .f" ' ■
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fo r* o f Iron van aalaatad. It  ha* a plaaaant flavour, aaaUjr 

asaiallafcad aod non eon* tlpatlag. Tha foraula la  given to Table V*
/

?A&1 V

riRHdyt ran ra: mo* tmm

Caapeeltion Amount

C ollo idal Iron hydroxide 5.75 g.

Coppar Sulphate 6 mg.

Cobalt eulphe.fee 9 mg.

Manganaa* aulphate 9 mg.

Absolute aloohol 88 -  78 v/v

Tha Iron tonlo waa analjraad fo r lta  Iron a on tan t. It  was found 

to o on tain 990 ag. o f iron par 4 a l o f tha tonlo. Four ml. o f tha 

tonlo warn dllu&ad to 80 ml. with watar, o f whleh 1.7 a l war* given 

dally  fo r aaoh oh lld .

1 ml o f tha tonlo a or tain* 97.8 mg. o f Iron. 

4 ml o f tha tonlo oontaina 990.0 mg o f Iran. 

4 ml la  dilutad to 80 ml.

890 mg. o f Iron la  praaant In 80 a l. 

•# IS mg of Iren la praaant la  1.7 ml.

Ionia waa wide up du ll/  with fraah water.

2.

fo r Iron aa lt 

aulphate with eoopar and

•Fwaolate1 tablet* o f forroua 

waa aalaotad. Tha tablet waa analyead
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• *

to sstlaata l t «  iron content, and was found to son tain 61. W  ag. o f
*.■ .

elemental iron. Iho tablet was powdered and tha quantity required to 

sup ulement IS  ag o f iron was calculated, asourately weighed and 

posies tad in buttsr pops r .  This was given along with water to tha 

children after tha lunch. the soaposition o f the tablet is  given in  

fable V I.

VI >

-  CCKP03ITIQM >F SiWM UdUST

Composition 

Dried ferrous sulphate I.P . 

Copper sulphate X JP. 

Manganes aalpha to a.P.C .

Amount

0.196 g.

2.6 ag.

2.6 ag.

F. Analysis o f the Hons 31eV

Four days f>od w îghaent survey was sarried out ?orf*/vi.«» 

randomly selected shildrsn from eaoh group. One tenth of thatotsl 

food oolleoted froa eaoh group for the &>*** days waa used for

analysis (E#HM>) (IM S)110. ,

yotelnL
Protein uss oaloulated froa Nitrogen estimated by Kjeldhal

aethod (A .O .A .C ., 1960) *

Ira n
1S2

Iron was estlaated by Wong*a aethod (Hawk st al 1954)

ialolum was estimated by the aethod of (Hawk et a l 1964).
162

I t  wes estlasted ty titrem etrlo aethod. (H a *  g& &  1964)
162. /
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a,

tha improvement in the nutrlti *ial etatoe of tha ohlldron was

evaluated using the following arlteria.

a. Height

b. height

e. Haemoglobin estimation

d. Peeked sell volume

•* Red blood oell oouat

f. Glinioal Assessment,

The height o f a l l  theehildren were reooried by •sans of a  

vertlo le M ^aurlng soala fined to a w all, A fter renoving|the shone* 

tha subject was node to stand an a f la t  f lo w  It/ thojaoala with foot 

p a ra lle l and with heols* buttooke, shouldsr and book o f head touohing 

tha soala, Ih» a m  hanging at tha aides la  a natural nan nor (J a ll lf fe  

1988)76.

Walahti

Haight was recorded fortnightly fo r a l l  oh il ’ ran by naans o f a 

portable weighing Soalas, V a ilin g  should not be dona a fter a fu l l  

se a l, tbeoritteally  the bladder was anptisd prior to neaauromont, Tha 

subjeets were nada to stead in the oantre without touohln? anything, 

bare footed with minimal olothing (J a lllf fe  1986)7®«

B«npfl9frkflLft.Tik .s m s ** ? tu  **m ** j k . * « a .u

The haemoglobin leve l was dataminsd fortnightly ffos  ths finger 

tip  blood by oynaeeths haemoglobin method( l  OHM) 1965)180, J o llif fe  

(I960 )198 qpiotas that f i l t e r  papor nethod is  one of the hast applicable 

method in fie ld  erase.



, Two ml. o f eenoua blood drawn froa s ix  onlldran randoaly 

sslsoted froa osob group was used fo r those sstlaations. POT was 

do tern load using wiatrob* tu b *  Z 3 * »  (I960)190 sad RBC ocunt h m  

datsnalaad by using Nawbsuer ruled shunting ohmbsr (asst and Ihylor 

These astlnatlona were done both at the beginning and end 

o f the stud/.

C lin iosl assessaeot o f the ohildrsn was oarrled out at the 

bsgLnnlng and end o f the study period with tike help o f a J^hyelolan 

using the sohedule preparad fcy ZOflt (Appendix I I ) .



W. K33J-IB A®

Hm  results o f the lm rM ttpttoo "ocnparison o f the mrtrlbuMim  

o f iron hr MMiwtiHBt eoU oM el Iron and Iron sa lt as dally  aupplerwnta 

in  a school lunoh progranso* are pro son tad and discussed under ttan

follow ing handings.
t.

A. Nutrient? intaka of children.

1. PrataiB

2. Iron

9. Oalolusi '

4. Asoirbia Aoid

<3, Nutritional status o f tha ohildran,

1. Haight

2.  tfeltfit
? ‘V"

5, ITaansi ill ugl sal Iodises
i1

, 4, C lin ica l ■— 1a»H in

Tha naan protein, Iron, oaloius and ascorbic sold intake o f 

tha salactad ohldlran fron eseh *raup obtained f r »  tha analysis of

the four dayo pooled saeple Is presented in fable VXI asd the deta ils  

in Appendix I I I .

1 .  B rtifa

' the whole d «rs d iet in a l l  the f ir e  groups provided 21.94 g.

to 41.77 g. o f protein (Slgure 1 . ).  The whole day's d iet of 

aipsrtsanf al groups S i resolving greens, provided 41.77 g, of protein

vhloh wee the highest anoag a ll the five groups. The groups Sg 

reoeiving iron tonic with school lunoh obtained 50,62 g* o f protein, 

whioh was higher than the mount o f »rotein raoeived by the Miras
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groups 3g, 3 4  and C receiving school lunoh plus s i lt ,  only basal

d iet and nan aohool luaoh respectively. The group 0 whloh was not

partlolpating in tha aohool luaoh received only 21,64 g. o f pro ta la

which la  laoa than tha a o u t a  rooelve'i hr a ll  tha other four groups

3j,f $2> and 84 • Tha protein obtained froa the whole day 's d iet

hgr the troupe S j and 8 3  ast the allowances rseoawwnded tapr E?MR 

ITT(1988) hut group $4 and C did not aeet the allowanoe o f protein.

The hone diets were found to oontela protein whloh ranged fran 21,64 g, 

to 29,SO g.

The whole day'a d iet provided 9.43 eg to 29,80 Bg o f Iron

(figu re  2 ,),  Iroup 8 4  reoelved 6,47 ag and 5,5, ng, of Iron tvm  tha

hone d iet and aohool lunoh respectively, The ohlldren in exports mtal

groups Sjj and S3  received 11,90 agt 10,54 ng, and 7,66 ng fmn

their hone d iet respectively, In addition they reoelved 6,5 ng o f

Iron fron basal d iats and IS ng o f iron fran the supplanenta, Oroups

3 ^, 3g and reoelved tine naxlnun aaouat o f Iron, The anoint Is
127oonparable with tha 20MR (1968) reoonaended ailowanoea fo r Iron, 

ihe whole day's Iron, and- Iron contentAgroups 8 4  and 0 wee found to  

be 11,97 ng and 9,43 ng, respectively whloh wee lower than that of 

tha E3MS resonasadsd allowanoes fo r  Iron,

Bona dlota o f children in a l l  five groups provided ealoiun 

whloh ranged fron 0,393 g, to 0,639 g, oonparable with the
t

187reoonaended allowanoes o f X3MB (1968) (figu re  3 .),  Ihe ssoerlaental 

group received greens aupploeents obtained the highest naount o f

11 
11
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oelolun 0.689 g. out o f which 0 .2 2  f ,  m o  provided by the school 

lunch. Xhe groups 3 j, 3gf Sg sad G not the « U o m m « i  for- calcium 

reoonaanded by the ICMR (1963)**^ oncost the group Sg, baoause tho 

amount o f oolalun provided by tho hone d ie t woo very low.

*• M O fa sC  ..toi& kte. JxM*

Tho ascorbic acid provided by tho hano diets fo r o il tho 

gruupo rangod fran 5.2 ng. to 6 .6  ng. (Slgure 4 . ).  In addition tho 

groups 3^* Sg, 3^ and 3^ resolved 9.57 ng o f oooorbie ooid Trm 

oohool lunah. The analysed fuluoo obtained verejt low whioh ney bo 

duo to oobklng looooo.

Though tho aeoorblo oald provided hgr tho whole dagr'o d lot
127dooo not noot tho roeanoondod *Uowono >o of B3HR (1963) tho 

groups S^t 3gv 3g and 3g received o higher Mounts of necerbio M id  

tnnn tho group 0 .  '

b . Ito  A t n U m l

1 . Holahti

Tho noon height o f ohildron in  tho fire  groups io given in  

foblo 71 n ,  end! tho details o f tholr holgbto ore given in Appendix 17.

Inereeee in height woo registered tgr ohildron in mil tho 

group#. Tho highoot lnoreeee in height woo registered by groupo 

3^ and 3g and the lo M t by group G. Groups3j  and 3^ rogletaxed 

almost a in lla r  increased in  height. Tho 'F* veluoe fo r tho increase 

in  heights for e l l  the five  groups coopered is  given in Table T U I.

The d e ta ils  o f o tatio tioe l appraisal are given Appendix 7.
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tkHLE XX

•p» vaujb for u a m m I K  MUM H S I O R T TF C8 U >iB 8 18 ? m  3R0UP3

Code
H S X O H T  I K  C M .

Variance
Teat fo r groups ra tio '? 'In it ia l Final Iaoreaaa

S 1 118.9 ♦ U 6 . 3  ♦ 8.47 ♦ 3 ^  vb C 20.98**
0.85 0 .8 8 0.880 3g r e  0 80.48**

a* 118.9 ♦ 119.44 ♦ 5.44 ♦ S3  v a  C 10.48**
0.60 0.49 0.449 3 g  v »  C 18.44**

* 8 118.8 ♦ 118.5 ♦ 5.85 ♦
m m

S3  va S4 0.9997
0.65 9.48 0 .2 1 1 * i " s * 1.084

®4 118.8 ♦ 117.0 ♦
MS

8 . 8 6  ♦ h  ” s » 1.188
0*91 0.17 0.15 3 g  va 84 1.108

C 115.8 1 118.8 1 2.40 ♦ 3 j va Sg 1.1184
3.48 0.44 0.149 3 j va S3 1.135

*• 3 ifl»ifioan t at 0 .0 1  level

Tha aean inorfaeas la  height m m  sign ificantly  greater f->r a l l  the 

four group* 8 l f  Sgf 3S am) S4  than the group C, not psrtloipatiag la  the school

luaah. The raaaon fo r the higher inoreasa la  heights of the groups 3 ^, 3{ ,  3  8 

and 3 4  aar ha due to the heigher Intake o f protein than the group 0 . The {group 

3 j, 3 gaad 3g also received higher anouata o f oaloiuB. 

t . Weight.

the seen weight o f the ohlldren la  a l l  the five  groups la  given in 

Table X. Die fortnightly record o f weight is  given la  Appendix V I.

Die highest increase in  weight was registered tgr group and the 

lowest increase la  weight was registered by group 0. Dm  'F ' values are 

presented la  Table XX. and the s ta tis t ic a l appraisal is  given in Appendix XV.
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TAiLE XI

•F* VAWI8 FIR INCRAS IN KSAN f  OHIiDRSN IN FIVE GR0JP8

3odo
Weight in X ilogrw

•F* tost fa r
group#

VNrlanoA 
ra tio  «?»In ltlA l fin a l Inorease

8i 18*66 ♦ 80*07 ♦ 8 .1 2  ♦ 3X v» C 6.588**

1.166 0*899 0 .8 6 8 s8 wc 1.840**

3 2 18*97 i 89*80 t 1.83 x S3  w C 5.188**
9.661 9*700 0.718 8 4  r »  C 1.959

s 8
19*85 ♦ 80.70 ♦ 1.47 ♦ 84  vm 8X 3.866**

0*581 0.718 0.580 8 3  ▼» 8 3 8.418**

*4 18.77 ♦
m

19*97 a 1 .8  ♦ **"*» 1.967

0*644 9*504 1.005 S1  ™ S2 1.316

0 18.89 ♦ «• 19.78 ♦m 0 .8 8  ♦ «• s«” ss 1.884

0.588 0*367 0.187 *4  ** sa 2.418

•• S i f t l f l « « i l  At 0*01 l « t » l
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Dm  d ifftrem e  tw tw «a tha mean im n a n  la  v il^ itc  in n  

i lp i f t s m t  at 0*01 l m l  fo r  the groups 3 ^  Sg aaS 8 g m r  (Its group C. 

®»**gh the lnoreasa In wslght fo r group 84  was higher than tha %raup 0, 

tha iaoroaaa vaa not ita ttatlda lljr a lp lflo a n t*  Tha increase la  weight 

registered Hr group 3^ uaa aigalfioant at 0 .0 1  leve l whan umpired with 

groupa Sg and 84 ,

tha highest Increase tn weight ragiatarad fcg group 3j  ova? tha 

other groupa a * 7 b» due to tha higher In taka o f protein «rt  oalolun 

raoalrod tg this group from tha whole dag's d lot whloh includes tha 

hoaa d ie ts, sohool lunoh and the aa&ranthua annulment* Studies 

oonduatod on suppleaentaxy feeding Hr Tonsil ) (1945)l5\  Moore (1966)1M, 

Sdward gfc A  (1368)1S6,  du bran any *n g£ &  (1980) 1ST# Doralswmg g£ g^

(1961) i88t Shurpalekar (1964)13®, Dorslsmagfel, g& (1984)*®°,

Parthaaarattgr (1984)1*1, Do rad as and Rslhaauhnaal (1984)**, Rao sk  fl1 

(196S)142, Devadac at a l (1066)*®, (1967)28, (1968)99 and (1989)90 

have shown that addition o f extra nutrlenta In tha d iet lnoraaaea the 

growth o f ohildren.

*• B w i ^ a i t o n  Brttetti

tem a sk tiW

Iha aaan increase in hemoglobin registered ijg the ohildren 

in a l l  the five groups la  given in the Tdbl* XII* the fortnightly  

record o f haauogLohtn la  given In Appendix V II.

tha ohildren In tbs groups 3\p Sg# agand 34  roglatersd a 

a higher haanoglohin leve l then the gprou > 0 ,  but the hlgbsat Inereaae 

In hasegglehln was registered tg the group 3^ receiving anaranthaa 

supplement*
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71m  h itter ln o n tM  la  hemoglobin nay be do# to tha h ig isr
i

lataleaa o f Iran ffron tha hoaa d iets, aohool luaoh and iron supplanentation. 

The study conducted by K eln ller and Walntraub (1969)**® has shown 

that tha absorption of iron lt a a lf  w*y be re lative ly  Impaired as a 

resu lt o f low intake o f iron previously* Iha higher lasraaaa la  

haeaegLobia raglstarad by group 3 j, Jg, 3S s 4 *«y  ha dus to 

tha adequate aaouats o f d lataiy protein whloh Is  aaoassary to iaoroase

to* haeaoglobln leve l (tathas and Stone 1967)***. Plataxy asoorble 

aaid onhanoss Iron absorption as shown by Sratse^nri Hallbnrg (196?)

Apta and Vankataohalsa (1966)*°* and Rajalakshal a t a l (1967)146 and

tha higher Intake o f aaoorolo a id  by tha groups Sl# Sg, S 5and 84 a«y 

be oausa fo r tha higher Inoraasa la  haaaoglobla lavals by thaaa groups*

Aaong ths experiaental groups receiving Iron suppleaentatlon froa 

aa area thus, Iron tonlo (o o lilro n ) and Iron sa lt (ferrous sulphate) 

tha group 3^ receiving w a r  an thus registered tha highest lnoraaaa la  

haaaoglobln and tha reason fo r th is agy ba as put forth by Klnanan (1966)**® 

and Nutrition Ha view (1967)147 that tha absorption o f Iron, oalolua and 

phosphorous Is dependant upon relative an xints o f aaoh o f these 

substances in the d ie t, and eletated leve l o£ oral iron therapy only 

(as la  tha oasa o f Iron tonlo end iron s a lt ) decreases the ava ilab ility  

o f Iron due to the abaanoe o f other au'jpartln^kuwrlente. Iha banaflolal 

a ffao t o f extra dlataiy oalolua la  Iron absorption In huaan being has 

basn stressed by Apia and 7snkataohalaa (1964)**®* Iha *f* values 

fo r the groupa ooaparad is  presented In Jfeble XXII and ths details o f

s ta tis tic a l analysis o f Is  given la  Appendix V.

\

\\

\



&ULS X III

• f * VAUff FOR IfCREASK IS HsAB HA^MOO^BIti Of 03GDRSH IN 1HS FIFR GROUPS

Haaaoglobln in g/lM  n l.
(Lodi fc lt la l Final Itw m ai

*1 10.31 * 18.08 ♦ 1.78 ♦
. 0.19 0.187 0.16ft

®8 10.4ft ♦ 18.00 ♦ 1.86 ♦
0.4ft0 0.114 0.186

a* 10.60 ♦ 11.96 ♦m 1.86 *
0.081 0.084 0.064

*4 10.3S ♦ 11.60 ♦ 1.88 ♦
0.308 , 0.7U 0.186

C 10.5ft ♦ 11.70 ♦ 1.18 .♦
0.186 0.108 0.08ft

IiudgB lfloM t

Varlano* ra tio  'F*

t . n



. flu  a«aa I m n m  la  hemoglobin  registered tgr group 3^ 

over that o f tha othor group#, was not statistica l!/ - s iga ifloan t.

3»

As tha In it ia l distribution vaa dona on a ooapletaljr 

randaaliad hlaok design, thalr d lffereoaes within groups la  hoped to  

ba unifore la  a l l  tha sxpsrinental groups. Ihe Iron ooatant o f tha 

whela daps d la t o f tha supolmeated subject la  la  tha rang* o f 23.15 ag. 

ta  29.00 ag* no a tw  I f  one o f tha aauroa la  not u tilised  croperljr, 

thara la  a supply o f sore titan adequate quantity par da/ whloh m aid 

aaka tha poor quality Insign ificant.

S ia lla r  a tody based oa Iron supplementation vaa aarrlad out 

la s t  poor la  tha a ana school. Moat o f tha ohlidran aalaotad fo r  tha 

present study had bean receiving around 20 ag. o f aupplmentatlon o f iron

par dap fo r a period o f s ix  non tha. This would have aaturatad thalr
\

iron stores* and lngasbed Iron la atorad and ratalaad In the bod/ unlike 

protalns and vitm ins whloh ara excreted.

lla m iit ta B J iim L

The aouroa o f Iron supplmontotlon haa bean Ignored and tha 

hypothesis that tha lnoraaaa in hemoglobin values (prorldad thara la  

an adequate or above requirmenta supply o f Iron froa aq/ aouroa) la  

dependant on the In it ia l hemog lobin leve l l .a .  Iron nutritional atatua 

o f tha aubjaot haa bean Hated lap thA oaLoulatlon o f a ragman inn 

equation and the calculation o f a correlation ooefflo len t. The deta ils  

o f a ta tistie a l analysis la  given In  Appendix V*

figure 5| Indloatao that tha oorm latlon between tha 

lnoraoenta In hemoglobin and th s la it la l haanoglebla leve l waa gocd 

( r  «  0 *5 ) and la  nagatlva In ehareoter, Indicating that /1th higher 

In it ia l hemoglobin la m i f »  tha ama mount o f iron supplementation
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lnoreaae in haanogLobln la o f a saa lla r nagnltud*.

w h e  .%*4 m l  J j f t im i

fha othar Indio#* were calculated no lag hemoglobin le v e l, 

haaaotoerlt and 5180 to evaluate ths e ffec t of iron aupolmantatitn in 

th# hsaaotologioal picture.

Tb# naan in c re * *  in rod blood os 1 1  count is  given in the 

Table XI7. tbs In it ia l and fin a l rad blood c o ll count raluaa are 

glean in Appendix VIH,

XA3Ut XIV

MEAN INITIAL AST PINAL H30 VA*J*3 07 OHtUHUH STUDIED

lode Particular* about luneh In it ia l Pinal Mean
Increase

S i School luneh * groans 4.08*0.138 4,33*0.147 0.30*0.057

8g School lunoh ♦ Tonic 4.05*0.114 4.31*0.170 0.86*0.263

H Sohool lunch ♦ S a lt 3,74*3.158 3,95*0,188 0 . 81* 0 .0 8 1

Sg Basal Diat 3.530.058
a *

3,75*0,058
«* »

0.88*0.898
mm

0 . Nan school lunch 3.61*0.113 3,74*0.118 0.13*0,068

3ba group resolving greens shooed the highest increase, in  

the rad blood e *U  oount while the group 0 registered the lwsaat 

increase in r*d bio*? c e ll count, the groups 3^, Sg and 3S ragiatafed  

s ln ila r  inoraaao la rad blood o a ll oount but a higher inoraaa* than ttaa 

grcuo G.
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Ite Man inoraasa la pasted sa il M u n  la glran la  TahLa XV* 

fte In itia l and final raaord o f pasted sail voluae is { l tw  la Appandix

IX .

TkSLZ XV

nu& n n u u  akd fisa l  i’gv v ju m  op ohildrss st -j d i^)

Oraap
sods Particulars about lunoh In it ia l Final Inoraaaa

S1 Softool lunoh a groans 54.4 ♦ 1.964 56.0 ♦ 0 .8 6 6 1.6 ♦ 1.38S

®2 Sohool luaoh ♦ Tenia S1.8 t  0.876 55.7 *  0.728 1.9 2  1.864

®s Sohool lunoh ♦ Salt 85,3 ♦ 1.096 54.8 ♦ 0.837 1 .6  ♦^0.898

*4 Basal D ist 53.7 ♦ 2.189m 54.1 ♦ 1.952m 0.6 ♦ 0.948

6 Son sohool lunoh 52.7 ♦ 1.683
m

52.7 ♦ 1.688 M l

Im raasa la  POV valuaa uaa ahovn ly tha groups 3^, 3g, S3  aai S3  

and tha aaxlaua Increase was shown hr sroup S3, • tha group 0 did not 

regia tar soar 0 hangs in thalr PCV raluaa.

M i  Q jftM na .s ite

rot
Standards psroantags

Praaant atudf 55.4

teatan and Kshsoqr (I9B4) 140 8 8 .0

J a lllf fa  (1966) 58.0

The P.O.V. raluas of tha praaant study la  SS.4 par eant w h i r l s  

ooaparabia with the standard sat hp J a lllf fa  (1966).
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The Mam Soipmonlar Hemoglobin ScaoMtnttoB n lim  o f tha flw  

group* ea loa ltM  using the hemoglobin locals and PGV percentage 1* 

glow  In febls Xft

*dLB  IV I

MEAN IRI7AL AHE FIMAi, M.O.H.O. OP OHIi£llltf

Qroopa
oodo Particular* about lunch In lta l Pinal Incraaaa

31 School lunch ♦ drowns 80.0 ♦ 0.748 84.8 ♦ 0.680 5.3 ♦ 1,493

• t School lunch a Tonic 88.8 ♦ 1.571 56.5.* 1.186 8.1 ♦ 8.331

* * School lunch * Salt 51.9 ♦ 1.851on 88.1 ♦ 8.889m 4.8 ♦ 8.801

8« Basal DUt 51.9 ♦ 1.861 «» 86.1 ♦ 8.889 4.8 ♦ 8.801

8 Ron school lunch 81.8 ♦ 1.547 35.6 ♦ 1.467 8.7 ♦ 8.187

as

Tha noiaal raluss fo r th* naan OTrpuacular hem oglobin 

concentration values 1*  34 par cent and the ranga la 58 per oant to  

88 par aaat (Banter t|  £ , IM S )1*0, ft*  nem In it ia l and fin a l M.O.H.O. 

value* o f the child ran obtained la  this etudy were 58.4 par cent and 

86 par oant respeotlvaljr both o f nhieh ara within tha m m al rang*.
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n au i a n

MEA8 lUITUi, At&'riHAu M.O.M. ?A*0:5S Of CH USEES 88©18®

Oroapa
eoda Partioulara about lunoh Ih lta l Final Inoraaaa

8i School lunoh ♦ Oyaana *8,1 ♦ 1.171 88.1 ♦ 0.9167 8.0 ♦ 1.818

St Jahool lunoh ♦ Ttelo W.1 ♦ 1.147 87.8 ♦ 1.080 1.7 ♦ 1.448

S8 Sohool lunoh ♦ Salt 87.9 • 8.019 S1.8 ♦ 1.009 8.3 ♦ 8.611

* « daaal Diet 89.3 ♦ 1.817 88.0 ♦ 1.660 3.8 ♦ 3. 336

0
/

Mon aohaol lunoh 88.7 ♦ 1.086 30.9 ♦ 3.888
v- ,

8.8 ♦ 1.563

lb* in itia l and final naan Oorpuaoular h^aagglobin raluao o f this

•todjr m r* 87*8 ag. and 38.1 ag, m  a tU va ljr whloh era ooeparabla 

with tha noraal Taiwan auggaatad tjy Hmtmr ^  (1968)

H.O.y. V'alaaat

. Tha aaan oorpuaoular tqI u m  fa r  a l l  flan  graupa «a iau l«tad m lag 

PC? raluaa and .iaO riluaa la  glraa la  Thbla X?XU.
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rnaus m i l

KKAK m xrtA- AHD 7IH4L M.C.V. VAUJ3S OP OHIJJRSH 3IUDD®

Oroap*
code Particular about lunch In lta l Final Xharaaaa

Sohnoi lunoh a Jreene 84.9 a 3.026 82,0 a 2.733 -2.9  a 2.498

« » School luaeh ♦ Tbnto 76.6 a 1 .6 6 6m 78.6 a 3.026 a 7.111m

* 8 School lunoh a Salt 89.2 a 3.570 8 8 .8  *  1.196 - 0 .6  ♦ 8.163

*4 decal Diet 85.3 t  3.962 91.6 X 6.014 •3.7 28.153

0 Hon aobool lunoh 94.6 a 7.033 88.3 i  7.066 -6 .3  a 6.928

Tha naan oorpuaeular valuae obtained In thin study waa 86 oublo

alorona vhioh is  c»;>arable -to with the nomad values auggaeted Jar­
ir . .

Huner ai. tk  (^968)*

Bit lo o m  detained fa r a lln la a i i » i n a t l »  bgr individual children 

in a ll  the five  group# era given in Appendix X* Tha aaan in it ia l and 

fin a l aaoraa ara given in Table XXX.
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TA3LS XXX .

XKIYIAi. AMD FUJAi. SOQaSS FCR Oi.IMI8Aj, riXAHISATIOiB

Oad# Partloular# o f school lunoh In it ia l Final Dlfferonoe

* 1 Sehool lunoh ♦ ireen# 86,5 87.8 2 .8

s * Sehool lunoh ♦ Houle 83.0 85,0 t.o

H Sehool lunoh ♦ Salt 80.0 81.2 1 .2  ♦ 1.8 6 6  m
®4 Masai Diet 79.4 81,0 1.6 ♦ 1.429

0 Mon Sohool lunoh 80,0 81.1 1 .1  ♦ 1*288

Bwr# uo# In inoroao# in tho o lin loa l oeoroa fo r a l l  th» f ir #

group#, Tho l n n u e  m  higher fo r group# 31 and S* reeo lriag grtene 

•nd tonto, vfaon ospared to group# S8, S4# and 0 .

In#ld#nao o f Daf loioaar Srnatq— ^

TUbl# XX presents th# lnoidsnoe o f deflol#nqy pyaptoe# la  tho 

boginnln; on<* end o f tho study, Tho inoldeaoe o f d « f l 4 eaey aymptoee 

ha# d&oreaood In a l l  tho group# but to a groat exteat la  tho group# 

rw o ir la g  Iron eusplmont. Ihl# ##gr be due to tho overall o ffoot o f tho 

adequate Mount# o f a ll  tho nutrlonto rooolrod frcu tho vital# d ^ *#  d ie t.
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V. 3 JMMA1T Am aomunsioM

Ol
Urn ocapariaan of the contribution o f Iron by seranthua flavua, 

co llo ida l Iron and In n  a a lt  aa dally  auppleaeute in a aohool lunoh 

program  waa studied osar a period o f a lx  soothe. Fire groups of 

IB aohool child ran each, ooaparaole in height, weight, age aoolo
r

eoonoaio baokgroand and feed on froa hookworm infestation and hasao^Lobfa 

l i i l  ware selected,

Ib ed e ta ils  o f grouping were aa fo llaw a i-

•  3ahool lunoh ♦ waranthus floras

s j  -  Soh<K‘1 ^  ♦ 3« U 1 ™ ‘ <i ~  * « * • >

8 j  -  Sohoal lunoh ♦ Iron Salt

3 . -  Sohool lunoh
*  «

0 »  Mon aohool lunoh group

Indioea euoh as height, weight, haemoglobin la  vela, red blood 

o e ll oount peeked o e ll roliaae, warm used to eraluata the nutritional 

status,

The findings o f the study rerealed thati

1, The nean increase in height and weight aere a tp lflo a n tly  greater 

fo r  a l l  the four groups 3^, 3t , S5 and 3g reoelving sohool lunch than 

that registered by the group 3, reoelving hone lunoh only. The

group highest increase waa registered by the group 3^ receiving aaaraath 

aupplaaont fallowed by the group reoelring in n  tonlo,

2 , The mean inorease in weights fo r group 3^ reoelving aneranth wea
I

slp tlflo an tly  higher nt 0 ,0 1  leve l when con pared to the group 3 j and 3^.



y

8 . The nutrient Intake aa determined ty the direct analysis o f the 

whole days d ie t fo r a l l  the groups* wae highest fo r the group 3^ with 

amaranth fo llow  >d by group 3g with Iron tonic. Theee higher nutrients 

were correlated with sign ificantly higher increases in height and 

weight fo r theee groupe.

4. Children In a l l  the four groups namely 3 j* Sg, Sg and Sg receiving 

school lunch registered a higher increase In haanoglohln la  eenparisom 

with those who were on hone d iet (Croup 0 ) .  The highest increase was 

registered by children in group 3^# receiving amaranth* those In

group Sg on iron tonic ooalng next. The Increased Intake o f Iran 

through the supplements had thus influenced the haemoglobin leve ls .
i

Although both the gro ipa 3^ and Sg raceivM  the sane quantity o f Iron 

through supplementation* the Increase is  greater la  the oase o f amaranth 

perhaps due to the preeenee o f other hamopoletlo nutrients ouoh as
i

ealaltai and asoorbio sold.

5. Tha correlation between the Increments In htimggl rrhln leve l and
e

tha in it ia l haemogLobln leve l was good* (  r  *  3.5) and negative 

la  character* Indicating that with a higher In it ia l haemoglobin leve l 

fo r  the same amount o f iron supplementation, increase la  haemoglobin 

lo o f°e *a lle r magnitude.

6 . The 333 oouad and PC? had increased In a ll  the groups receiving 

so hod  lunch and not in the group on home lunch.

7. The nutritional status o f tha ohlldran aa judged by the c lin ic a l 

scores was higher fo r group 8 j  and Sg supplemented with amaranth and 

iron tonic respectively followed by group Sg receiving school lunch with 

iron ce lt and 3^ an sanod lunch only.

48
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frm  a l l  angles this studj has brought oat ths superior 

supplementing <*ualltr o f s«>aath as a soaroa o f iron to  ths 

sehooi luneh. this finding deserves ajp llootian  la  a l l  ths autritiooal 

feeding e ffo rts fo r ehildron and other vulnerable groups la  AMP and 

other ooeposite progranees. >.

I
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appridix i

am iss©  supple© dr ihk m m u  u rn

Calo- Pro- Cal- h
Dv* Pood •tuffs Aaaunt rlaa tala OlUB Iron Vital m . i Vlt.c

pa pa pa apa I.u. ■pa ■pa

Monday Bolgar wheat 76 887.00 6.185 87.75 8.875 m 0.5550 •
Uadaaadqr Radgraa dhal SO 67.0 4.46 14.0 1.19 44.0 0.0900 -
Prldv Carrot SO 10.0 0.18 16.0 0.44 •80.0 0.0080 0.80

Pappqra 
Skta allk

80 6.0 0.18 9.4 0.10 888.0 0.0840 94.80

powder 6 18.0 It 90 68.5 0.007 - 0.0860 1.90
Jagpip 10 38.0 0.04 8.0 1.14 4.86 0.0080 -
8.S.K. 80 78.0 5.77 84.8 0.761 61.00 0.0967 0.06
ou 10 80.0 - - • «• • m

Total 668.0 17.28 168.05 7.88 951.66 0.8007 95.85

Ttoaadap Rioe(parboiled 
Milled) 76 859.0 4.8 6.75 3.0 0.1578 m
Pod r̂aadhal 80 69.0 4.46 14.6 1.16 44.0 0.0900 -
Carrot 80 10.0 0.18 16.0 0.44 889.0 0.0080 0.60
Pappepa 
Skis allk

80 6.0 0.18 8.4 0.10 888.0 0.0840 84.80

powder 6 18.0 1.90 68.5 0.007 a* 0.0880 1.00
Jaggery 10 96.0 0.04 8.0 1.14 4.66 0.0080 -
S(3tX« 80 78.0 8.77 84.8 0.761 51.90 0.0967 0.05

Total 500.0 15.87 148.05 6.608 951.66 0.4088 55.86

Thunder Rloe(Parboiled 
Milled) 75 859.0 4.8 6.75 8.0 0.1575
Redgraadhal 80 67.0 4.46 14.6 1.6 44.0 0.0900 m
Carrot 80 10.0 0.18 16.0 0.44 680.0 0.0980 0.60
Pappapa 
Skia allk

80 6.0 0.12 8.4 0.10 288.0 0.0840 84.80

powdor 6 13.0 1.90 68.8 0.007 0.0860 1,00
Jaggezy 10 96.0 0.40 8.0 1.14 4.86 0.0080 m
C.S.M. 80 78.0 5.77 84.8 0.761 51.00 0.0967 0.05
HI 10 90.0 w « - — «a «•
Liao 5 8.0 - • • • • •

Total 568.0 15.87 148.05 6.608 951.66 0.4088 87.46
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SRI AVWASaii.IM:lAK UOK£ 3013*02 03^.301
oonaA iasut.il

Date o f Surveys

fi«w i

Heights

Hip width (la ta r  o r ls ta l)i

I,

4 Good 

3 Fair 

*  Poor 

1  Very poor

I I .  STOSS

t-C U a la ii Aaa— mant

Seria l Htaabsr of 
the fs a lly  t

3 m  A«it

deig lti 3lood pressuret

4. Absent -  glistening sod so ls t

8. JllghtJy dry au exposure fo r $ eunute look o f lustre

2 . Conjunctiva w iy  diy

1 . a llo t soots present.

3" g lu iw H t t m

4. Boreal colour 

8. S light discolouration  

8 . Moderate orowning la  patohes 

1 .  Severe earthy dlaoolouratloQ

o. rJLî frau
. Absent4,
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8. tfetery, h m h Iv i UHugm llM  

t . Hieroparulaat 

1* Purulent '

D* t o U  g ro w n

4. Absent

8. Slight dvyness and diminished sensibility

2 . neatness end diminished transparency 

i*  Uloeratian

*• jC araris^bV igLgC  ffwffiftt*

4* Absent

3. Vsecularisation present

2. Severe Tsaoulsrleati on present 

1. Severe
i

4. Absent

3. Slight ibraerlation 

2* iljyh sritls

1 . Severe

3* *olliouioala»

4. Absent

8 . A few granules

2* lid s  covered with extensive granules 

Hyper trophy1 .
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I I I .

4. Absent

3. MUd 

t . Moderate

1* Jeeere
y

i*  fflnfn l l n f f im n

4. Absent

5. Mild

2* Moderate 

1« ierere

*• S s i£ & s& J tL U a p

4, Romal

» .

2 .

1 .

3.

4#

8.

Angilar stanatitts* s lid  

Angular sti— t it le , nederate 

An f i la r  a teu itlttti saeere.

Roma!

Pale but not ooated

2. Red

1. Red and raw

c « * u tm  t f  \m am
4, Romal 

8. FIaeured 

2. Jloered

1. Olased and atrople



D* flgrimw m m

4. K o m i

3. dloatflac and/or g ln g lrltlaa

2. ^ o n t e t  

1 * Hattaotad

, R. Tattei

4. Flouroaia

5* Chalky taath  '

2 * fitt in g  off taath

U  Hattlad anabaal mod dlaoolourad teatfc

*• SltiSBL  

4* ftbaant

3. 311**.!

2* Modarata 

1 .

lawpUB q U rg «rM H  

ft. Abaant

3. .Slight 

2.  Moflarata

1. Havana

Hair

4. Noraal

5.

2.

1.
l*a s  of luatra 

Dlaoolourad and dry 

Sparaa and O rlttla
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?• Skint

A. fltfiir t l  AagajgftftML

4. Nonial

8. Lons o f luatra

1 8* Oqr aad rough or ora«r pawwant

1. Kyparkaratoala, phxynodama

8. Maatloltari 

4. Somal

9 . Dlnlalshad

2 , tfrlnklsd

2 1, ciasaraJgr vrlnklad

▼ X. F sa n i
4. Sontal

i

8. Maarlabtal ssborrhoea 

2* Synratrioal-aub-orbltal 

l .  Plgrontatlon

n z .  P t is a n

4. Aoi-int

5. Oodan on dapandanta parts 

2« Oadaaa on ftao

1 . ian arai oadana
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VIIX. AU—nt«ry mrmUmi 

A, AaaoUtoi 

4. Hemal 

3« Anorexia n&ld 

2. Moderate 

!• !av>n

SstVuft

Sxoellantj 

Vsijr foods 

3ood|

F a in

t^oori

foigr Poori



APPIHDIX i n
PROTBIH, IROH, GAHHUM AMD ASCORBin AO ID IKTAKS Of lUMJOMil

SSLSCtBD CHIiDRXi 
(AKALT3W VtaJJ*. 3T HONi DIET)



TlnUr

PRO'S a  IH7AK'. 0? fHR ttAMDOMtf 88L307D
QiiimM m vm  cmaum

31 S2 3S *4 0

1 . 27.94 24.48 18.00 18.14 13.80

t. 84.41 28.42 34.82 18.84 14.96
8, 29.04 w.oo 28.55 14.89 28.42

4. 24.07 38.47 29.17 18.49 28.80

8. 83.40 20.72 17.40 22.37 19.62

Awaga 29.42 27.45 25.48 14.29 21.64
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fUrlHITl
ZROK IRTAKK Or XHS fUMDOKU SSî CTED QHXJKUM 

ZS FZV8 CROUPS

S iIo «
0  ft 0  U P 3

* 1 s * 38 ®4 C

1 . 11.80 9.44 4.05 8.89 11.28

2 . 9.10 7.28 12.87 8.89 9.94

8. 1 8 .1 0 14.40 8 .2 0 8.72 8.78

4. 9.80 18.21 7.68 6.78 9.77

5. 10.60 8.44 8 .0 0 8.80 8.48

A w rtft 11.40 10.54 7.86 8.47 9.48



xstaus

CALCIUM INTAKE Of a s  RANDOKuZ $iUKSM> 
CHIiDREtt IN ? m  ORCKJPS

®1 « t ®8 «4 0

1. 0.74ft 0.908 0.512 0.149 0.528

2 . 0.22ft 0.168 0.141 O.lfift 0.848

3. 0.13ft 0.14ft 0.12ft 0.210 0.687

4. . 0.340 0.290 0.180 0.201 0.265

&• 0.66ft 0.092 0.104 0.148 0.432

Av»r*§» 0.419 0.S18 0.22ft 0.178 0.428



A3dOR4JB AO ID IS m ti 0 ?  7118 RA&D m X  3EU0M >
oaiumsN in  t m  sroops ,

i

3 R 0 3 P 8

 ̂• . 1 - ■' i_ ».

S.Mo.
S1 H H H 0

1 . 6.3 4.9 6.3 4.6 7.4

2 . 7.4 5 .« 6 .8 5.3 6 .2

3. 6.4 6 .6 4.9 6 . 1 4.3

4. 5.9 6.7 5.5 6 . * 6 .8

« . 6 .8 6 . 1 6.7 4.8 6 .8

A n n p 6 .6 5.7 5.4 5.8 5.9
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A ? P E ® « 1 C

AM1UCSZ3 Of VAKIANCE AND SON OBStaSOE#. 0DNMR2SNN 

tony obosrrsd valuta l *  ths sun o f thrw  p artsi- 

1 )  an o w r -»U  moan,
I

i t )  *  trsstnsnt darlatU n

i l l )  a rmdcm elegant fraa •  normally d la t ^ M i  

standard darlation .

with M ta and

Vv
Hm follow ing table show a sjraboilo table o f data fo r  p groups 

with a data la wash groups

3roup I 3roup I I 3roup H I

*1 H *»i

*2 r t *»a

a it s * * n i t m n itsas

9 t i t o f data PB ■  a

Tho salsa 1st Inn and analysis of varlanoe are show in  tho

follow ing tables

Variation L>*greas of dua o f
duo frsadan Squares Moan square Vartanoa Ratio

ra ta l *  -  1 ( « )
Aaong Moan 
Within Snap

P -  1 

S -  P ■
< ») 7 9

(n -  1 ) (4 ) 8
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1 . &UB o f « U  dot* 3x *  My n  • * 3

2• Slot o f a q u im  3x^ *  x| -  jr| • p|

9, Conreotion torn 0 • 3®/a ^

4. Total cm* o f square* 3x* -  C ' \

5. Aaong a«an x j -  /| . P* /n •  o ' (

6 . Within naan 1400 4 -  ulna 6 .

7. Asoog i «U |  aoan square lino 5/(P -  1) . '
\  -

8 .  Within group* lino  6/(n -  P)

9. IU b 7/ltoa 8 •

The am lyels o f rarlanoo and non orthogonal comparison aBong the 

naan v u  dona according to Modal !•

S'M-dzu&xr*, Q) .CO . , afaZLiVLcoJl >~£e!fco JU.
£ \Q Q j. 0_s=k 'P c x c X ^ tc . Thri u c d re  1--Tr> , <£>Otm.b \R&1
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AP ’SNDIX V

«U SIii*ft38  OP 3TASDAHD SRROR

The sample ataodar^ erro is  ayapallseri iy 3X and i t  la  

aq ia i to S where S la  a tan lard deviation o f the sean, a la

the auaber o f sbaervxtloea. Standard error waa oaloolatad aa fo llo w  i

Standard erro «  Sx •  S

fo r exon plat

fi.Ho* *1 at*

1* 1 1 .0 10 2 1.0 0
2. 10.91 . 118.01
s* 10.51 110.25
4* 1 1 .1 2 125.21
5. 10.71 114.48
0 . 9.71 94.09
7. 11.15 125.21
8 . 9.50 90.25
c . 9.5C 90.25
10 . 12.74 181.29
u . 11.52 127.69
IX. 7.68 57.78
15* 10.51 110.25
u . 12.04 144.00
is . 8 .0 0 84.00
16, 8.89 75.89
17. 9.90 98.01
18. 10.71 114.49

Total 185*50 1^58.74
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a «  f  8 ,1 8  -  "<K « 1  > V »
(*» - 1 )

uhara a a  18

* »  i j l j l  - a a & ^ a
a 18

a 1 0 ,S1

(?  I  1 ) !  ■ 54459

*  *  i a •  1898.74

u iiag th » aoov* fm w la  

SS a 1896.74 -  94498

(18 -  1 )

1.4108
1.8804
0.1802

17

9 a 0.0801

3x a 0.0901 
0.6277

1.4324

a 0.2900

Maaa ♦ atandard arror • 10.51 ♦ 0.280

âuwkl aa tfala o alau latlaa othar standard arrors wora oalsulatad
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Oaloalatlon o f the m l n n  llU rtt8*  * *  gorrelatloa aa-e ffla len tt

Za the simple lin ear regression situation i t  la postulated that 

the relationship between tha and X* 1* o f tha form

•  £  ♦ fl Xj ♦ a^

where Use lnteroept <f~ and the elooa 3 aro unknown sesametere an* Oi are 

random variates fro * an unlvore with a *  0  end the variance <r*~» fhere 

la  in the regression content, a very important distinction between X and X.

The variate X in regarded aa being measured without **rpor* la . ita  

standard deviation la  aero. In fa st, that I *  need have no parent distribution  

in the a te tia tlaa l sense.

The investigator seleatad subjects with varione hemoglobin levels  

(Xt ) in the eraerlnentatlon Mid etudldd their response in terns o f increases 

in  haemoglobin leve l ( 1 ^) when the aw e anount o f iron supplementation was 

provided.

tn oantrast with the Xlt  tha are aubjeot to rend cm fluatuatlon  

Ct which are assumed to arise from an universe with aero seen.

The regression oompulatlona are srfon w d  as fo llow si-

I t  is  worth noting that (a ) tha mnber o f dato Is tha nuahara

o f pairs XiXi rather than the total number o f entries (b ) unlike SXj* or 

8X|St SXjI^ swi have a negative sign indicating that tha regression lin e  

has a negative gradient 

I  *5 4  

3X *  583.3

31* «  8938.67 

9T -  88.56 

ST* •  165.8708

3X1 •  841.915



cz (56S.5)8/M •  M75.nO 

CZ a (8f.55)*/54 ■ 125.5000 

Sj£ -  5982.67 -  5876.00 *  57.67

31* a 155.2706 -  126.500!) *  28.9706 

0X7 a (593.5) (62«5S)/54 •  861.200 

SXjTt *  841.916 -  861.200 »  -19.S 

ME *  10.45

Wf a 1.529

6 •  -19.3/57.67 *  -0.3547 a Si^r|^X(

*  a 1.529 -  (-6.3347) (10.45) a 5.020 

•  ay — tax. 

r4 a 5.080 -  0.3547

Oaioulatloa o f ttw oorralatlon ooafflo iant

■ 3 Xl rl/ ^ (S X f ) (S lT )

■ ”a9*5̂ (87.67) (28.9704) 

a -0.4725

Iba oorrelation oo-o fflo ian t was us ad as a nasauro of tha 

dagraa o f aasoolattoo batwaan X and X.
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4.32 4.73X
2. 3.57 3.83
8 . 4.01 4.19
4. 4.03 4.52

, 5. 3.98 4.38
1 6 . 4.52 4.67

a . 1 . 4.31 4.38
2 2 . 4.14 4.28

3. 3.74 3,78
4. 3.74 3.88
» . 4.38 4.83
6 . 4.00 4.74

SS 1 . 3.93 4.14
2 . 3.71 3.77
3. 3.02 3.21
4. 3.88 4.19
6. 4.11 4.38
6 . 3.93 4.01

S4 1 . 4.03 4.08
2 . 5.60 5.88
3. 5.34 3.40
4. 3.15 3.95
6 . 3.05 3.19
e. 4.00 4.18

0 l . 3.93 3.96
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In it ia l Pioal
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3 »

Si
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1 . 34 36
2. , 34 34
s. 51 35
4. 34 36
s . 35 35
6 . SB 40

1 . 33 33
2. . 34 34
s. 29 . 31
4. 31 36
0 . 32 36
6 . S3 . . • 33

1 .
■ 1

32 34
e. 34 : 56
s. * 3D 32
4. 30 38
5. S3 36
s . 33 > 34

1 . as 56
2 . 36 87
5. 37 37
4. 39 30
6 . 25 27
6 . ' 39 39

1 . 34 34
2. 32 32
5. 4 40’ 40
4# . #' 28 . 28
5. 30 80
e. 32 32
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