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x. iirmoiKJOTioii

Aatrition Is  fuadaaental to human dsvelopaent and 

Influences i t  throughout the l i fe  spaa. I t  has far 

reaching e ffecte  oa ta# physical, in te llec tu a l, eaotional, 

psycho logical and so c ia l dovelopaoat o f Individuals (WHO, 

1972, ahai, 1973). donee national e ffo rts  to laprove 

the quality o f huaaa I l f s  aust a la  a t reducing the 

alaraiagly high death ra tes , hunger and oalau trltlon . fhe 

staggering diaeosloas o f these aaladles have led to wide* 

spread suffering and trag ic Iocs of huaaa potential (Berg, 

1970). Malnutrition, *  a proven k i l le r  of children, can 

wreak haveo with a country* a growth potential. £ho resource! 

that have gone Into then Is  wasted, for aalaourlahod children 

w ill not make any contribution to tho aoolety (fioorna, 1971).

Mooting adequately tho nu tritional requIrenents of 

Infants la  very Important because Infancy is  a period of 

rapid growth and dovelopnent. Juring the f i r s t  year o f 

l i f e  the baby auat gala considerably la  weight and length, 

the teeth auat be out, aad bones alaerallsed  and certain  

syoteae o f tho body aust cookie to tholr growth, ttlladl (1971) 

aad tevadas (1972).
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Various studies (Oopalaa 1971, fevadaa 1972) conducted 

la  India reveal that the infants are aalacnrlahad and a high 

percentage of thee succumb to death la  ths f i r s t  few years 

of U fa* Infanta who do survive malnutrition boar subtle 

mental and physical soars of Malnutrition, for, a ch ild 's  

•atiro U fa la  iatnirislnart to a groat extant by the food 

provided by his mother la  the f i r s t  few years of U fa*

Jerloun dietary deflate—lea la  this period w ill damage 

hie health, in h ib it his growth and rob hie of the ohanoe to 

a tta in  f a i l  physical development ( Jengoa,l973). fence 

lavast— nt la  human rsneaveev dowelspasnt w ill prove a waste. 

I f  ths foundation la  neglected or wrongly la id .

tiholly preventable deficiency diseases are injuring

infanta, k ilU ag  children and aging adults long before their
dtins* duodr^a of mllUons o f ladivld—1 hua&n Uvea with 

a l l  thalr inherent potential are being threatened, narrowed, 

eroded and shortened, and fin a lly  tension ted by aalnutrition 

that degrades and destroys a l l  that I t  touch#a (ftaofeaara 

1973).

A beginning oust bo —doe—awha— ta  i—ill h its aalnutrl* 

tion. I t  la  hear teeing to note that the d—ee—e a t o f  India 

has taken and la  talcing important ee—a—s in  a llev iatin g  

Malnutrition* Per these e ffo rts  to bo eaaaaaafea, I t  la  

■sainTI s i to find out ths sxaot situation In a oc—unity
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with regards to the nutritional statu* and the health of 

tho people.

Jurvelllanos of nutritional health in the young
t

o«n ho undertaken by naans of dietary surveys, o lin iea l 

signs, hiooheaioal teste and an thro pons tr io  near arena ate* 

Ideally nu tritional health in  early childhood aeede * 

monitoring hy measurements of a t least weight, height 

head oirouaferenoe, oheet oirounfarenas, a n  cirounferenoe 

and triosps ekinfold ( J e l l i f f e ,  1973)* Asaoasasnt o f  

physical growth end analysis of the growth rate of infanta 

and children has been sited  ae one o f the most simple, 

inexpensive, re liab le  and inportant tool aval lab Is as an 

index o f nu tritional sta tu s, Oaueaa (1969), Ignores « i  a l  

(197?) and dins £ l  fck (1972)*

afutritional anthropometry is  the applioatioa e f  body 

measurements for the our pose o f aharaeterisiog nan's

nu tritional status^ feredlth (1935), teoeek (1956), Montagu
1

(1960) and Bhadarl (1972)* studies on tho growth and/\ <
phyaioal development of infants and children provide deter­

minants o f a nation's health (Indian Oouaell o f Medical 

Research, 1973).

Anthropometric measurements when roper ly side and 

interpreted are useful la  several nutritional ooatexts.
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ouch as, evaluation 9/ ca loric  requireaeata, as.»eeeeeat 

o f autritors o f Individuals, description of the present 

nutritional statao of d ifferent population* and the 

demonstration of inprovsaeats, resulting fro* better 

eoonoalo agricu ltural or dietary practices.
1

Measure* of physical growth are used la  child 

health to eoaltor growth through (1) detecting 

abooreal!ties, (2) reassuring parents about the noraality 

of their ohlld*s growth, (3) aiding la  assessing suspected 

abaoraaliUes o f growth and la  (4) evaluating treataeat o f  

growth abnormalities or of other dieordors whloh aajr have* 

as y>ldo o ffse t oa aooolsratlen or rotardatloa o f growth, 
(Owen, 1973).

iShe under pssvl lodged ooacnialtles are prone to
ell .

nutrition disorders, a^buch growth retardation le  

coo:-only observed anoag the children of the00 ooaauaitles. 

Nutrition workers la  thsss areas face problsas la  the 

interpretation of the finding* oa growth of chlldrsn, 

bsoauo* no local standards are available for comparison,

( Jwaaiiathan, 1971), 4 ille  the use of dealthjr M rlo a a  

or other ttsstern standards for comparison would fa c i l i ta te  

international comparisons, i t  is  sa ssn tla l to work out 

standards for cash nation and cornualty la  order to decide
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the growth attainable by the partloular ooanunlty la
j

the light of the given geaetlo p o te n tia lities , (Vljayaraghavan, 

1970). therefore th is Investigation was undertaken with 

toe following alas*

1* Tt> record the anthropometric neaeureatmts o f 
infante below oaeyear • In a croae eeetloaal 
sample o f 2039 Infante*

2* JSo record the anthropometric neasurenente of 
100 infants from ta e lr  4th month onwards upto 
th eir  9th aonth toobserve their growth trends,

3* So arrive a t  possible standard values of the
d ifferent aathropoentrlo neasurenente o f infante 
below one year*

' I t  le  hoped that the flndlngajof th is study, although 

U n its ! to a sn a il population of 2039 plus 100 Infants, 

w ill bo of ln to rsst to n u tritio n ists , in  arriving a t sons 

noma fo r Indian Infants with respect to the ee Iso ted 

anthreponetrlo nsaeurenents*

.. <
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I I .  HBTIdif Of U W L& m *

ttw review o f literatu re  pertaining to this topic 

la  diaonaaed undo* the following bead^t

U  Causes o f aa lan tritloa  among infants.

1. Baplioatiens of a a la t tr it lM  on the growth of 
in fants.

d. Iha psehlua of feeding infante.

-B. Aeaeaaneat o f growth of infanta.

d. inthoopMWtrie naasareaente aa an index o f 
nutritional statue o f infants*

*• Ihe normal growth pattern of Infante.

A. a g f W - f i L ^ » * * a » »  HAW *..
)i

fhe nutritional tfntue o f ooanmnitiee9 especially  their 

vulnerable *  yeuag infant and child popnlatlone. le  the end 

reea lt o f many in  tome ting moulding forces which wary greatly 

f*on one part o f the world to another (H ila rJo e  §£  ^  1971, 

SUcrl, 1972). In gener a l ,  heoauae o f poverty, tradition and 

lack of parental undone tend lag , the quantity or quality of 

the foo^hrallahle to the child le  e ith er narglnal or 

H alting ( dsgeted 1972, #S0 1972, doth 1972).

The World health f fw ile etlim (1970) sta tes that on an 

average three per sent of the children under five in  the lew*
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inoetae countries suffer from severe malnutrition (IX I degree 

malnutrition or bo low 60 por cent of standard body weight 

for ago)*

Cultural factors a ffe c t the nutrition of young children* 

Mothers a l l  over the world are Influenced to varying degreea 

by the impact of now cultural moulding forces ( (fatallaaathan 

and VOrgheea, 1969)* The f i r s t  is  the Influenee of 

advertising of nu tritionally , economically and culturally  

inappropriate and unaffordable foods for young children 

( J o l l i f f e ,  1971 )• Another cu ltural stream influencing 

wothers, la  feeding their infanta and children is  the group 

of unscientific irra tio n a l systems and clnaslfloatione often 

oollmetively termed food fhddiSm, ( J e l l l f f e ,  1973)*

Toting (1970) opines that nutrition and infection  are 

two synergistic environmental v riablea* Both, in  their 

turn, a ffe c t  the dynamics of a population* Znfootione art 

an important cause o f malnutrition specially  when infante 

are poorly fod, Uravioto (1970), Mata §& &£ (1971) and Mciarea 
(1979)* Jhrevention and early management of infections 

has a major role in  preserving tha nutritional health 

in  early childhood ( J e l l i f f e l9 6 9 ) .

ioonoiaio eeadlderatioma oporato both on family and 

national level* iurveyo carried out in  10 states in  the
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Unit*a states of jeerioa, * show a strong correlation 

between lnooaes and nu tritional atatua, (tf.d. Department 

of tftalth, 1971). Za addition a nuaber o f children and 

thoir spialng have both economic and biological relationships 

with nu tritional statue o f  young children and also of 

th e ir  authors, ( J e l l i f f o ,  1975).

drUeantiah and Iyengar (1972) point out a clear 

evidence o f aoaio~eoonoaic gradient in  birth  Mights cf 

infante, in  that m Ui>wM o no there tend to have heavier 

babies than poor mothers, laoag other environmental 

faotora, handfooding (iy&oyd, 1971) and house spaoo 

available (Graham 1972) appear to uffeot the growth o f  
Infante.

B* SigU cations_of Malnutrition oft tap Growth of Infantsi

Irrespective of the cause, malnutrition and under* 

nutrition have become problems of o rie ls  proportions in  many 

developing conntrios with A lllioas of people dying every 

year, (Oandau, 1971) (AilasubrananiaR 1971). how and how 

much, childhood nutritional Hfiolanolos a ffe c t adult morphology 

nay bo a controversial question, but one is  aware that growth 

iqbffeoted by nutritional dofloienoioo (d tia i 1972). i t  any 

point o f t in s , in any place in the world, the s t f t s ta  nuaber of 

victims of malnutrition *nd under nutrition is  fofc*td aaong
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Infanta and children, who a n  supposed to bo nation builders 

o f tbo future, (Uni tad Nations Intar national Jhildren'a Fund, 

UNI 0<tF, 1972).

Dsvadaa (1972) points oat that in $ u iil Nadu a Iona 

aa o f 1971, there warn 99*9 lafchs of children below four 

year .to f  ago, and 10.6 lakhs of ohllAron balow ona yaar 

o f ai.;e. Accord in,1? to the 1971 oeaaus report, too a l l  India 

figurea o f Infanta between 0*12 nontba of ago la  169,26, 

l04Cfe*Ww)(inak %roa on Nutrition, 1972). fhia largo number 

constitutes about 19 par oant of the Indian population*

I t  la  a population segment which la  not only tutoroduotiro 

but also nu trit t>naly vulnerable*

■There la  l i t t l e  doubt that malnutrition ia  tba biggest 

single cu lp rit in  the ecology of child nor h ility  in tba 

developing countries, (Food and Agricultural Organisation, 

FAO, 1970)* The proportionate mortality rates aaong 

children below four years o f ago in our country ia  aa high 

as 40 par cent while i t  Is  lass than scran per cent in 

the developed countries, (Oepalan and Vljayaragtavaa 1971)*

Surveys carried out by the National In stitu te  of Nutri­

tion, (NIJI in four Sourthorn states o f India show that 4*9 

per cent o f the Infants and children in the 0*5 year ago 

groups suffer from severe malnutrition* Apart from such
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such a«v«r« oaso* a largs aoahsr of children suffer from 

nild or moderate aa lautr i  tlon , (Heddy 1973)*

Malnutrition during tiie f e t a l  period and in  Infancy 

la  also associated * with in te lle c tu a l impairment. Although 

too significance Is  not fu lly  understood, severely Malnourished 

ohlldren have brains aaaller than average also (Monckeberg 

1969) and have been found to have 15*20 per eent fever brain 

c e lls  than v e il nourished ohlldren, Liang (1967), addle* (1969), 

MoOanoe (1970), Beane *3  «1 (1970), item s (1971), Birch (1972), 

Nttuoeha 0.972), Ouszaan ft tenteng o  (1972) anddobbing (1975)*

fhe Inoidonee of severe ferns of protein calorie 

malnutrition like kwashiorkor and marasmus haa been estimated 

to be around one to two per cent of a l l  ohlldren la  the age 

range o f 0-5 years, (Oopalaa 1972), Protein calorie malnutrition 

is  known to a ffe c t a l l  organs of the btsdy. In acute stages 

of deficiency, sons organs axe affected to a graatei extent 

than others, ( irikantia 1971),

Abnormal behav tour in  la ter years la  also believed to he 

oleasly related with malnutrition In infancy (terlmshaw 1971)* 

rtajainkahai amt daankri bnan (1972) state  that both animal 

and human studies point to thgadverse effeots of nutrition 

on both, behaviour and tba bloohsnleal, h isto log ical and 

slsetrophyslologlenl oharactsristies of the brain. I t  is  

definite that malnutrition Interferes with a ch ild ’ s a b il ity  

to concentrate and to learn (Berg 1975).
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o. arobleas of Ifreeing Itfaa to i

A o caparison of tho growth o f the Indian children 

with that of -Aasrioan ohildren shows that there la $. 

hardly any dlflbrenoe for the f i r s t  s ix  aoatna bat 

thereafter the Indian ohildren f a l l  away froa the aiwritten 

standards and roaob tho 10th preoentlle below tho standard 

weight, (B&o 1 9 W , Ohildren of Boat n ation alities show 

tho ease develop** at during the f i r s t  six  Months* ftetarda- 

tloa  nonea a fte r  that, either vhen the Bother fa l ls  to 

supplenent breast a llk  or when the ohlld Is  weaned 

improperly (Ml to ho 11, 19$7| *dO 1972),

Beoent lovestigitiona have demonstrated beyond any 

doubt that Inman Milk has unique properties nt possessed 

by the a ilk  of a^y other oanaala* fhe hypothesis that follows 

Is  that, *iiumn Milk Is  for babies and oowfe Milk la  for 

oalvee*, (O ellle 1972) and that cow's milk for aulas 

are a t  best lneomptl^te approximate substitutes to breast 

Milk, (Je lU ffe jan d  Je lliffe1971  )• Heoent trends which are 

away froa euooeieful location have aroused In terest In the 

oseparative aerlta  o f breast a llk , cow's a llk  and ether 

fo n u la  feeds, (Jiornateln, 1979), Oldhaa (1971) warns 

th it  a r t i f i c i a l  feeding though very convenient strays away 

froa the basic rules of Infant feeding that la ,  su ffic ien t 

nourishment and the Majority of th is  froa the breast.
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Under certain  conditions, a r t i f ic ia l ly  Did babies 

when compared to breast fed infants ars more prons to 

gastroeateritia ; obesity, respiratory diseases, neonatal 

tetany, eotdeath, in fan tile  eoseaa, and any be prone to 

hypertension and atherosoletosisin la tor years. Calcium 

absorption is  also low and chancea o f dehydration axe acre 

in  a r t lf ie a lly  fed infants, (Oppo 1972, f a i t  a 1972).

fhe advantages that breast milk has over other types 

o f infant food i s  i t s  biooheaieal ooieposition, active-an ti­

in effective properties, low coat, convenience and a hormonal 

contraceptive function as shown in  unsopploaontod lactation 

in  Phillip iaea, (Del Hondo and Adiao, 1970, Jo U iffo  and 

Jo l l i f f o  1971), dhlud, 1972) aM  ihagda Is (1971), however in n  

study of 290 infants in &aulalaapur belonging to the low socio- 

eoonoaie e lass, no benefit was achieved by breast feeding 

which he fe e ls  binds the moshsr to the asms, keeping her away 

from gainful employment.

*■ je t s s m a x j i . g g f t . g g . M w t t t

isoeeoomont of the nu tritional status of the eosmutlty 

may be done through)

1. atreetoK Assessment of human groups which includest

a) c l in ic a l aid-ns, (b) biooheaieal tecta and 
o) nu tritional anthropometry*
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2, Indirect assessaent,through consideration o f 
tea 1th s ta tic tle e

and 5* iaaeaaaent of soological factor a ( Jo l l l f f e  19tt)»
f

1* Jiro e t Aaseae—n ti - ,

C lin ical signs and biocheuioal changes art of l i t t l e  

value la  aoat caaea aa the/ are too la ta , too subjective, 

ate too variable (Je lU ffe  1973)* besides fa c i l i t ie s  for 

o lia io a l and laboratory investigation are usually deficient 

la  arena whore malnutrition la  prevalent, (Dugdale 1971)

Hobson aJ, a i  (1975)* iaeeaaasat of nutritional status la
i

early childhood can be attempted la  v rioua ways but aoat
i

usefully by a e r ia l an thro post try , ( J e l l i f f e ,  1971, Je  l l i f f e  and 

J e l l l f f e  1969).

2 . A f r e e t

Ihe class le a l  public health index of health la  early 

childhood is  the infant a o rta l!ty  ra ta , Mora sodom 

considerations oa ohlld aorta 11 ty la  early yeare of l i f e
i]

have indicated that more iaforaatioa aay be obtained 

concerning the lapaot of nalnutritloa by teaaiag e«looted 

age ranges, (leagoa 1973| J e l l i f f e  1973)*
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Asesaaasnt of eoologieal factors includes auaerous 

considerations sash as cu ltural and aoolo-eooooalo factors 

in roiatlon to actual food eoosuaptlon (Marr, 1971| Jhbry 

1979)* Oils aspect is  particularly d if f ic u lt  to 

Investigate in early ebildbood, especially  daring the 

tran sition al or weaning period, when variable but gradually 

increasing quantities o f  foods and decreasing aaoants of 

breast B ilk  arc taken, (Je X liffe  1979)*

B* in taropoaetrlo aaaeureiaeata as an Indax of Nutritional 
status o f Infants i , .

Anthropometry is  tbs technique used, to express 

quantitatively tbs fora of tbs M y *  I t  oonaista primarily 

of tbs d irect neaourenent, by aeons of tbs anthropeaeter, 

ca llip ers , s te e l tape and seales, o f depths, breadths, 

oireuaferenees and areas including detailed ataeuroaeats 

o f the bead and face, (JeX liffe  1970, Mayer 1972)*

Body aeasurenents serve as guagea of growth or fa ilu re 

of the sane aa related to nutrition* 2bay have the advantage 

of being objective* '2bey need only u lap is  and re la tiv ely  

ebsap apparatus, (ddoslen 1970)* Msasureaente of various 

phyeloal diaensiens r s f  loot tbs lean body axes, adipose 

tissue and bone structure, (d HQ, 1970) and (Iblkner 1972)*
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teight la  the best Indloator for abort t a n  judgement 

of growth and development* I t  fluctuates with illn ess* 

specially  the dehydration of acute diahorreheal disease, and 

d lo ta rj dofloloaolos (Gordon and .ferimshav* 1972) Fryer i l l !  

1972)*

Salgnt Is affected in undernourished infantsjknd 

children* The femur normally grows re la tire  ly faster  than 

other parts o f the skeleton* do that change in leg length 

or e r is ta l  height may provide a sensitive Index of adequate 

or Inadequate nutrition In young infanta and ohlldren( Jwamina* 
than 1969* tekhltc 1972).

Measurements* o f head* chant and arm olrcumferenoe* 

calculation of various ra tio s  Including Ghest/Hiad ratio* 

the welght/deight ra tio  and teight/Ebad circumference ra tio  

and the trloops skinfold* a l l  fora Important anthropeastrlf 

lndloos ( Jo ll l f fo *  1967| Jo l l l f fo *  1970, Gurney 1969* Ioxy* 1971* 

ftallna 1971* Gordon and dcrlmshaw 1972* iabry* 1973)*

Anthropometry may he undertaken corse sectional!/ and 

longitudinally the former by repeated studies and the 

la tte r  by growth curves ( J e l l i f f o  1970)* cross sectional 

studies are esse n tia l In the construction o f standards while 

longitudinal studies are ladIpeusable for the study of Individual 

ilffaranoee* (fanner, 1971). Research has shown that a mixed 

longitudinal survey la more e ff ic ie n t than a cross sectional 

survey alone* (Mather 1969* fanner 1971)*
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• I t  has been the practice to compare the heights and 

weights and otbar measurements of Indian children with 

la ila x  data obtained la  merioa or other advanced oountrlaa . 

iuon a comparison baa an Inherent lim itation* la  that 

ra c ia l dlffaranoea and gsnetlo make up bate not bean taken 

Into consideration* (a ttr it io n  1970)* Jvsn within India 

to# aaae type of growth la  not possible In a l l  regions*

(Ungh | i 1969* Mohanta, 1972). Although comparisons with 

local* national and International tkandarda are neoe toarp 

( irroyava gjt 1970)* International standards bare the die* 

advantages that the data are derived froa a heterogeneous popu­

lation* (Hao 1967)* lo ca l standards are perfect for comparisons 

of anthropoiaetrio data in  that they are genetically appropriate 

for that community i f  collected froa healthy immunised individuals*

(Jfewnann1969* (topalan 1971)*
!

?• dermal Growth o f Infants i
i

*Growth* i s  a foam o f notion and Is  oharaetsrlssd

by tbs

1. Uotanos aohlsved a fte r  a osrtaln period of tins

Telocity during a oertain period of tine

5* Acceleration or deceleration '

4* tools complex curve of growth from birth  to 
maturity (Nutrition Hsviow 1952)*
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Growth la  a ooaplffx process with a widi v ariab ility  

la  i ta  normal manifestations, (Mahta and detkerur, 1973)*

I t  la  a auooesalve changein the magnitude of an external 
physical aeaauraaent* Aiken on the human velocity  of 

rate of growth. I t  naturally re f  loots the ch ild 's  nu tritional 

statue a t any particular time. The oldest published 

record of the growth of a  child was made during the years 

1759*1777 by Count fit 1 lib er t  de tfoatebelllard upon hie eon 

and was published la  the ilato lre  BattureUe, (tanner 1969).

Je le n tlfle a lly  growth Is  the natural Increase la  the 

alee of c e lls  by m ultiplication and theirs are certain  

p ecu liarities regarding growths

21* in inpulae to grow la  a b iological ph noaeaoa

b* the younger [he age o f the organist, the mere 
rapid Is  ths growth

c . Sbw types of colls grow throughout I l f s  and few
only upto a certain  age dividing ths growth patters 
into general, neural, genital and lymphoid

and d, tioh type e f  growth is  in terrelated . Growth is  
■ affooted hy sex, geaetiea, oonetitutloa, heraenes,

congenital defbota and la s t  but not the least 
nutrition (Gutta 1959),

the general velocity curve of growth in height 

begins n t a considerable tlae before birth reaching i t s  

peak by the fourth noth a fte r  conception* Growth curves 

alee Indiants that th is  ve loolty decrea ses from birth  onwards, 

but thi& doorcase i s  interupted shortly during adoleaoenoe 

with the narked acoelerat ion in  growth, ( Tanner 1969),
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Growth lo weight of the infants follow* tho 

ana* general pattern an growth in length except that the 
peak velocity  i s  reached much l i te r  a t approximately 

34*96 weeks poet at natural period, fhere la  also evidence 

that about 34*36 weeks onwards, the rate of growth of tho 

foetus slows down duo to tho influsaos o f tho aatornal 

uterus whose available spaas Is  by than becoming fu lly  

occupied, (fanner 1971),

Dobblag (1971) opines that there is  a transient 

period, a growth spurt la  the development of the brain in 

a l l  growing animal* -  in humans i t  is  thought to occur 

about three quarters o f the way through pregnancy and to 

continue during the f i r s t  13 months to 2 years of 

postnatal l i f t ,

fhs rate a t kthleh an Infant w ill grow varies widely 

during early months o f l i fe  depending on the nu tritional 

status, birth weight and maturity of the baby a t birth 

(Jackeoa e t  a l  1970), hr the fourth or f i f th  month, tho 

b irth  weight i s  doubled and by twelve months I t  is  trip led , a t 

the same time i t s  length w ill have increased by a half from 

about 50-75 ems, (Voakataohalam and ft• Cello 1971)* la an adult 

man dove loped as rapidly in the same time would mean a 

weight increase from 75 to 255 kg* and an Increase la  height 

to more than 2 .2  meters* &th increase in age, the infant 

1noreuses 200 g* per week in  the f i r s t  throe months, 150 g*
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par wa«k during tha no"*ond thro* noittha, 100 g. par waak 

duriag the third quarter and 90.75 g. par waak froa 9 

to 12 aontha. After oaa yaar tha rata o f  lnareaaa la  

weight and Haight a Iowa down (a*aaroa and Mtaadar 1971)*
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JSm Kparlasnt was planned to have two aspects • 

oat areas tootiooal and tbs other longitudinal*

The steps Involved in these two aspects werei

A* Selection of the samples for the eross sectional 
and longitudinal study

3* Assessing the family background and feeding
habits of the Infants

0. Recording the anthropometric measurements
of the Infants*

A* is  lection of the samples for the oroas —stlqna1 and 
longitudinal studyi

ilhe following c r ite r ia  were applied for the oo loot Ion 

of the two types of samplest

1* Agt o f infants

2* iooio eoonomio status

3* Oeosral health of Infante

4* 41111ngnaas of parent

1*

All infants below twelve months of age were so looted 

for the study* The age was ascertained wherever possible 

through birth  records or by the number of teeth erupted ns 

suggested by Je lU ffe  (1939)*
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i

2 .

Infanta from the low aoolo acononlo group, that la , 

whoso fa a ily ’ a to ta l Ineoas ranged from  ft* 65*200 par Booth 

woro aeleotad, Infanta ha longing to tbs aaas aoolo scoaoalo 

olaaa war# aalaotad hooause tbs growth pattara la  thla 

aoolo aoonoalo group was to ha studied*
m •

5- Otflagal Jw altii o f tha in fa n ts

Oars was talc on to laoluda only healthy, noraal Infanta 

In tha etudy, Only tho m who had no oontplalnta o f alohasaa 

or o lla lo a l manifest*tione, which night a ffeo t thalr 

anthroponatrio naaonxaaanta warn Included*

*• ja u iA w tf i  j t c  jftffA ti, ,
(0 ̂ OOSG,

. Only InfantaAparanto warn w illing and oo*aparatlaa warn
included In the study*.

Applying tha o rlte r la  nsntlonad shore 2039 infanta 

for tha oroas sectional study and 100 Infanta for tha 

longitudinal study wars selected fraa •
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M o,of infants
1* ftsonataihiaanai Matornity dons 25 infants
2# i.d b i Matornity Cantro 75 «

3* T*T* Ha to rsi ty Csntro 50 m

4* Kaja atroot :4atornity Contra 60 *

5* 3 ,L , Hatornity Contra 30 M

6* Pat tuna Hear a Matoraity Contra 30 «

7 . J a i l  Hoad Matornity Contra 65 •

a * C*2*n*0* Contra 30 «

9 * &*3* -rturan Maternity Contra 70 «

10* fbo Coinbatoro Mtdioal CoXlogo 
Hospital* Children's Out Jfetient
Cepartraont* Coinbatoro 1254 «

11. luppuswani %idu Manorial Hospital 
for abaen and Children, Cbildroa's
out pationt Jepartnent, Coinbatoro 250 »

lbs ooatros 1*9 wsro, tbo ju risd iction  of tbo 

Coinbatoro Municipality and 10 and 11 woro hospitals, 

e m is s io n  mss obtaiaod from  tbs oonosrnsd author 1 tins 

to oonditot tbo study*

.Sab Is I  g its  a tbo ago and sox do ta i ls  o f tbs infants 

in tbo oroas m otional study*

■ f
s ,
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la  addition 100 infanta for longitudinal study 

worn selected from among the four month old infanta 

available a t the following oentjbst

Centre So* of infants

1* 3*1, Maternity Centre 40 infants

2* Pattunulkara Maternity Centre , 52 infants 

3* J a i l  Hoad Jentre 14 Infants
i #

4. ▼*V*M. Oentre 1 12 infants■ i

All 100 infants, 43 sa les and 52 femeleavers 

four eonthe old a t the beginning of the study period 

and were nine sooths old a t the end o f the study*
i 1

I
fhe ablation of these infante were based on their 

regularity in attendance to receive the s ilk  supplied la  

the suniolpal maternity oentres and the willingness of the 

parents to be present regularly during the study.

3. Assessing the family background and feeding habits o f ths 
info i t s >

A questionnaire was formed which e lic ited  infderation 

on the aise of ths family, incuse, parity of the in fant, 

d eta ils about breast feeding, a r t i f i c i a l  feedings, supplementary 

feeds, and illn e ss  suff«re4 by the infant* She questionnaire 

was so prepared as to f u l f i l  the roquialtlee o f n good 

questionnaire aooording to Aaorlao e t  a l  (1965)*
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21mm too quaatiana were r e a l is t ic ,  free tram  

abiguity, appropriate la  terminology and above a l l  with 

no rom  for projection ofopinion** a* could bo ooon la  

Appendix Xm
: ►

0. according the anthroocqotrlo «oaouromonta_3f t h o  
in fant*i .

5

Phe following anthropometric measurement# wore 

recorded on the cross-sectional a* wo 11 a* longitudinal 

study group* for arriving a t  tbs possible growth chart* 

o f Coimbatore infant* and for comparison with th»

A ll India (1971),

1. Jody weight

2* Jody length or height
3, Head circumference

4,  Cheat circumference

3. i n  circumference

6* a&nfold meaoureraent*

Oar* was taken to see that a l l  the aathropoaetrle 

measures* nta wore recor ?d a t regular intervals of one 

month (± 2  day*)* ,

All the recording o f moaeuremente was conducted 

early in the morning ae weight*) are beet recorded in  the 

post-absorptive state and with minimum clothing ae suggested 

by J e i l i f f e  (196$) and the working hour® o f the oontroo 

wore aleo mainly concentrated to the early morning hours*
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i*  M r

dody weight mm recorded accurately Ming a

"deteeto deaa da lance*. Isasareaenlt of weight was
>

md« with alnlaua o lathing aa suggested by ibohuria and 

Marwah (1970)* fell* too youagar infanta wort weighed 

la  a recumbent position* the infanta who could i t s  i t  

up wove aliowod to a l t  up on the balanoo and tnair 

weight raoordad to tbs nearest 10 grass. Urn infanta 

worn enoouraged to aspty tnair bowel and bladder 

whenever possible, before raoording the weights.

2 . Body laiixth or halaftti

Boouabont length of the infant waa taken using 
an in f ant one te r  to the nearest a llU a e tre , Jati® factory 

aeasurenents of body length require the aval lab l l ty  o f  two 

investigators* one holds the infant*a head with 

* Frankfurt plane*(Xhls piano la  defined by a|line joining 

the lo f t  tragi on and the lowest point of the in ferior 

aargin of the lo f t  orb it and la  equivalent to the 'l in e  

of light*) vertioa and applies gentle traotioo to bring 

the top of hia hand into contact witn the fixed head 

board, fbe second pereon hoIdo the infanta legs atraight*
t

toea pointing d irectly  upwards and also applying gentle 

traction brings ths movable foot board to root fira ly
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against ths infanta h sel, 4aerloan AOadeny of P ediatries, 

(1973), shown la  Jigure 1*

dead olrouafOrenoo was aeasurod using a so ft 

taps applied ttm Jy  around the hand above the supraorbital 
>ldg*s or the noat prominent part of the frontal bulge 

anteriorly and over that part of the ooolput which givea 

raaxiaua frontal oooipital oirouaferenoo ae per the 

roooaasndatlons of the laorloan Aoadeay of Pediatrics, 

(1973).

fas onoat oirouaferenoo was recorded with a so ft 

tape with the infant lying in the aupiae position , the 

. recording was taken a t  the level of the nipples aidway
f

between inspiration and aspiration as suggested by
i

jRaohurln and ftarwab (1970).

The ana oiromferenoe wa^Teeorded by doteraiaing 
the aid point o f the upper am  and at cu rin g  the 
oirounferenoe of the am  at the aid point with n so ft 

tape (that i s ,  aidway between the acran ial and oleoranoa 

prooess with the ana hanging freely  relaxed, ia lin a , 1972),
s
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«• aan / frii »*% *'im *A t*i

Jkinfold measurement a wars reeorded ooly for the 

100 infants la  tbs longitudinal stud/ group, with a akin* 

fold oalipars (Harponden typo)* Ib is aoaaureasat was 

raoardad whoa tbs infants eroased th s lr  sixth  nonth* 

fbs technique ossd in  naming tbs nsasttreusotswore la  

aooordanoa with tba raoounandat Ions node by M yra (1973)*

fba collected data was traatad separately for 

boys and g ir ls*  'file oean aathropooetrlc aaasurauanta 

along with tbs standard darlationa and tba 10th, 50th 

and 90th paroantllas vara calculated for tbs cross

saotional as wall as tba longitudinal study groups*
«

A growth chart was thsa arrived ntjwith these data*
I

I t  was coopered with tbs available charts, that i s ,  

ICMS, at Bengal and also tba Boston standards*

A comparison of ttao lapset o f breast feeding and 

eonbination feeding on the growth of infants wort uado 

by vt* ra tio  tost* The pos ib is  role of parity in

determining tbs heights and weightsof tbs infants1 ‘
was also studied by apply lag ’ # ra tio  tost**

The UUght/Hiigbt ra tio  and tbs Obsst/a»ad ra tio  

wore ooaputod and compired with n la ila r  ra tio s  obtained
X C.MR., ,

by the correlation bo twos n height a and woightswas worked 

out and tbs correlation existing between then established*
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1 A ' , •

fhs data pertaining to this study art 

under th t following heeds.

h

) .

1.

2.
3.

4. 

3.

o f tht htadt o f ths fam ilies, and iaooaes. 

aonanroMshs o f tht la fa a ts .

Hhan height 

Mean weight 

Moan htad 

Mian ohost 

Msto arm oJ

Q* heights atd weights o f iaffcats a t a ffttto d  hy 
inoons of tht family

9 . heights and wtighto of In fa n ta s  a ffttto d  hy 
parity and a tx tt  of Infanta

-3* e ig h ts  aud w ights of hrtast ftd  and tfhlnatTnn 
ftd  Infants. - - .

F. iolght height ia t lo  and Ohost/noad ra tio  of 
tht Infants. .

d. inthropoattrlo atasoraatats of th t Infants In 
tht longitudinal study. .

■ -'IT.-Ii

\ >
I

ISabls XX gives th t do ta i ls  o f tht oooupation and

1 noons o f tho fasti l ie s .
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the Monthly income* of the 2039 fa a ilia a  ranged 

fron k , 65 to 200 por Month, As such a l l  the infanto 

In the present study aro froa too lower eoononic strata*

lAJUd XI

o J O O P A n o H  a i u  iM oom  o f  m i  f w i v u a

3*ho* Occupation Number of 
faa lllo o

1* doolie 1200

2* Aaall traders 238

3* White co llar and desk workers 229

4* Mechanics 200

9. AgriouItural labourer 75

6* iiradltloaal c ra fts 75

7 . others 26

total 2039

A Majority of the pare it ta ware coolie-'. *000110* 

indicates a l l  those who oar i their sagas oa a dally 

feaala ami include? nasoas# woodcutters, portora and the 

lik e , *4hlta ooliar and desk *orkern include those 

la  o lerio a l positions* Hraditlonal cra fts  include 

suoh oocupat ons like goldsmiths,weavers, basket makers

and the like.
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3. Aatbroponstrio noasttrsnonta o f tbs I t f tu ili i

1.
fabls XXI prosonts tbs m ta bsights of infant boys 

nod g ir ls  -  in  tbs orssa-asotlonal study, a g s s io s .

(Appsndix XX).

u $ m  m

MiA» liic iia s  Of iar?A*T 3013 AB9 8IH13 OF ?3S 0RQ8S 3AQXI0IAI
S f i l O T

Ago la  
aoath* • "

Nsan hslgbt (on)

Boys standard
A viation

All India 
to  bios
(1971)

Olrls
standard
Deviation

All India 
▼aluos
(1971)

ihw born 49.05 * 0.54 48.91 * 2 .3 8
1 52.40 X 5.98 — 52.20 * 5 .0 7 —
2 ' ijfjj-

... 57.10 X 4.02 54.2 55.40 * 9 .5 3 55.0
5 40.44 X 1.54 - - 57,1$ * 5 .4 2 —
4 41,40 X 1.27 — 40.29 * 5 .8 4 —
5 44.59 X 4.05 62.7 61.35 * 5 .8 4 40.9
6 45.21 X 4.41 — 64.25 * 4 .1 7 —
7 45.80 X 2.94 — 64.84 * 9 .8 4 —
8 48.22 X 9.08 64.9 65.00 *4 .0 7 64.4
9 49.09 X 5.89 68.16 * 4 .6 9 —
10 69*75 X 9.92 — 68.61 * 4 .6 9 —
11 71.00 X 4.14 69.5 <9.24 * 2 .9 4 66.7
12 71.20 X 3.16 73.9 69.30 *9 .4 7 72.5
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flw mean height of the Infant boys ranged froa 

49*05 oa for tno newborn to 71*00 oa for the 12 aonth 

olds* increasing nearly by half the b irth  length
tk«.

during 12 aontho* About 22 on hare boon added to the 

birth length in the f i r s t  year of l i fe  of the infant 

boys* With regard to the infant g irls* the corresponding 

increase was 20*59 oa in the f i r s t  year* Janewhat s la lla r  

finding:* hare been reported by Oaaeron and Hofvander (1971) 

who recorded an increase of 29 on in height in the f i r s t  

year of l i f e  for boys and g irls*

4 ooaparison of the aean heights of th is study with the 

values available IJWH (1969) All India (1971) for the 2nd*

5 th* 8th, 11th and 12th aonth* indicate that the mean 

heights of the infant boys in  the study are s lig h tly  

aigher than the values o f All India (1971) except a t  the 

12th aonth* where in there i s  a decrease by 2*7 on* Ihe 

aean height of infant g ir ls  ooapare well with All India 

(1971) values except in the 11th aonth where the infants 

of the present study registered s  height 2*5 en* higher 

than the All India values and in the 12th month* a lower 

value by 3*2 on* 4 d ia lle r  study conducted by oevadas (1972) 

in Jo in ba.ore indicates that the aean height of the infant
4

boys was lower by 1.9 on* in  the present etuy In the 7-9 aonth 

ago range* and by 0 ,$  oa in  the 10-12 aonth age group* 

tilth regard to the infant g ir ls*  ths asan height o f tho 

present study is  in close agree laent with the study is  in



34

eioao agreojaont with tho- study o f avadaa ( 1972) ,  oxospt 

a t 10*12 aoaths where la  t  he In f a at g ir ls  o f tho proooat 

study had registered lower Taluss by 1aS oa« th is la  

understandable la  tha light o f the faot that both la
i

tho data of tho I  OMR and Davada*f tha iuaplis were drawn
j

tram a l l  laooas levels* tfhera as, tha saapl* la  thvs 

study wae Ualtod to tho lows at iacoao hraeket* Za 

general lnfant~boys worn ta ilo r  than infanW glrls right 

from birth  to tho f i r o t  yaar of U fa*

Uigurs 2 glvaa tho peroentlle height dlatrlhutloa 

of 114 infanta*

fho 10th peroentlle of tho doston standard la  clearly  

osar tha 10th and 50th paroaatlla of tho present study bat
buh

the 90th portion t i l *  coape tea with thv Poston 10th fa i ls  to ^
A

overtaken by tha 12 th aonth.

fhe d»at Seagal average heights llo  la  botwsan tha 

50th and 90th peroentlle of tha present study*

*• at*q

labia IV present.; tha aoan weight of tha ia faa t boys 

and g ir ls  train birth to 12 aoatha of ago (Appendix I I I ) *
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AN WlOfWS 07 ISfAJft BOYS A»D GIRLS

teya * i * a t (k g .)  Olrla
Asa In aontha • » • • • • • • •  • • • • • • • • • • • • • « • •

Sumter 3.D. All India tenter 3 ,0 , AU
India

a n  m mm m m  m  m  m  mm am  mm m • • • * • • •
Haw bora 2*65 * 0 .4 9 • 2.65 ± 0 .5 2 -
1 2,96 ±*•00 - 3.32 ± 0 .6 7 mo

2 4*06 ± 3 .4 0 4.5 4.36 ± 0 .7 7 4.2
3 4*94 ± 1 .0 9 am 4.40 ± 0 .8 8 -
4 5.33 ± 1 .0 3 - 4.90 ± 1 .12 « a

3 5.89 ± 0 .9 3 6.7 5.27 ± 0 .99 5.6
6 6.01 ± 1 .0 3 - 3.73 ± 0 .87 «»

7 6.39 £ 0 .9 4 - 5.96 ± 1 .05 mo

8 6.31 ± 0 .3 4 6.9 6.12 ± 1 .02 6.2
9 6.96 ± 0 .9 5 am 6. 48 ± 1 .07 -
10 7.10 ± 1 .0 9 am 6.58 ± 0 .29 mo

11 7.20 ± 1 .27 7 .4 6.60 ± 1 .07 6.6
12 7.39 ± 1 .07 8 .4 6.85 ± 1 .09 7 .8

2te naan waigbt inoraaaa a t  Infant Soya for 12 montha 

la  4*7 kg.t with a donbl* fold Inoraaaa aran by tfta fourth 

month and thraa fold inoraaaa by the 12th moots* fhaaa art 

in  agreement wits tSa viawa of Tanka tneSa lam and Rate Ho 

(1971) and Jaaaron and tefrandar (1971)*
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fbe mab Might of Infant boys in the present study 

was s lig h tly  lower than the All India values, the 

difference ranging fron 0*09 to 1*1 kg* In the eaae of 

Infant g lr la  the values eoapared well with tha 2nd* 8th*

9th and 11th aonth olda trillla for tha 3th and 12th nontha 

a decrease of 0*4 and 1 kg* respectively were nofcloed*

Also the Infant g lr la  oould reg ister a double fold 

Increase In the naan weight only by the 5th aonth and 

did not tr ip le  a t the end o f one year* .

Aooaparieon o f the present study with that of 

Jsvadas (1972) reveals that the values of tha present 

study ware lower* the difference varying froa 0*47-1 *13 kg 

with respect to both infant boys and g ir ls*  fhla difference 

any be due to the faot that the present study was Halted 

to lower eoolo-eoonoale status while the afore said Included 

both high and low eoolo-eoonoalo status* The general trend 

Is  that the infant boys are heavier than Infant & i*ls* figure 

3 shows the percentile chart o f weights of infant beys and 

g ir ls  la  the present study* fhe Boston 10th percentile is  

not conelatently higher than the 90th percentile o f the 

etudy In bota the beys and glrlo* but fin a lly  overtakes 

I t*  £he 90th poroontllo o f the ribst Bengal study registered 

e la ila r  values as the present etudy but overtakes I t  In the 

12 th aonth*
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labla^prnaanta tlw nsan bead oiroaKfarsaoaa o f tha 
in fa n t boys and g ir ls  f r o m  b irth  to 12 aontbo (Appandix I T ) .

TAB LI T

maas &iao  a z s s a R m s M s  o f  i s t a b i  s o t s  a»o o ir l s

Naan bead 3jtsnnfsrsass in  oa.Ago in  Months «
Boys 3 .0 . A l l  India O lr la 8 .0 . A l l  India▼a bios raluss

Saw born 33*70 t 2 .6 9 1 - 33.09 1 .9 5 * m

1 34.40 2.69^, - 34.78 2 .1 2 * -
2 38.00 2.82 ± 38.6 36.40 2 .2 0 * 37.7
3 38. So 2 .5 9 * m 37.08 2 .5 1 *  ̂ -
4 40.09 2 .0 6 * m 33.88 2 .5 5 * -
5 40.90 2 .4 9 * 41*3 40.31 2 .7 8 * 40.6
6 41*40 2 .4 9 * •  ' 40.31 2 .7 8 * m

7 41*60 1 .8 7 * - 40.31 1 .3 6 * -
a 43*20 2 .4 5 * 42.6 41.34 2 .6 7 * 41.7
9 43*60 2 .4 5 * m 41.69 1 .7 2 * -
10 43*60 2 .4 9 * m 42.30 1 .5 6 * -
11 43*90 1 .6 6 * 43.7 42.73 2 .4 0 * 42.4
12 43*90 3 .5 5 * 44*4 43.29 3 .1 8 * 43.6

Tba naan inoreaoa in  bond olrfun^sraaoa o f both boys 
and g ir ls  was 10 .2  oas over tbs 12 » Month pariod. 2ba aaan
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liaiKl cirotmfersmoe o f Infant boys and g ir ls  a rt la  oloso

agresasnt with the findings of the AH India studios (1971)*1
Aw Infant boys seemed to roeord a blgbor bsad o ire  (inference 

tha* tMilr female counterpart* as lndloatsd by tbs lab2s T, 

?lgtar« 4 gloss tbs porosntlls chart for tbs bsad eireuafsreaoo 

of Infant boys and g ir ls *  sines no pereentbl* charts worn 

available, comparisons oould not bs made * Coaparlaon of 

moan bond airconfersnos with tbs values of obtained by 

Ghosh gj| gj  ̂ (1971) reveal that both for boys and g ir ls  

tbs values of tbo prosoot study are blgbor but, lower than 

M r  loan values pointed out by tbsn*

4. o U * n f t n  na> t .

*»»1» TI reoorda the a heat olrouaferenae a t  1 of ant
l

boys and g ir ls  froa blrtn to twelve non tbs (Appendix 7)*



2 4 8 1 4  tz

mj& a&saf am aoifm iJia j of tau n t aoxs xno girls

II Cbost olvauafsroao* la  on.
Ags in -  
aontba Soya 3*0* i l l  India G irls slo . A ll

Moans Moans India

JEsw born 52.37 ± 2 .8 7 • 32.20 ± 2 .3 3 •

1 35.50 ± 3 .1 2 m 35.10 ± 2 .4 9 *
2 57.90 ± 3 .2 4 36.0 37.50 ± 3 .7 5 34.7
5 39.10 J.2 .4 9 s» 37.70, ± 3 .0 0 •
4 40.10 ± 2 .2 9 m „ - 38.84 , ± 2 .8 7 m
5 41.80 ± 4 .3 8 59.4 40.80 ± 3 .25 38.0

42*08 ±2*99 S» 40.87 ± 2 .24 •
7 42.97 ± 2 .5 0 so 41.38 ± 2 .5 4 -
6 45.70 ± 2 .9 4 41.1 41.09 ± 2 .47 39.5
9 43.70 ± 2 .65 - 42.15 ± 3 .99 -
10 43.72 ± 3 .17 so 42.42 ± 2 .45 m
11 44.80 ± 2 .5 9 42.2 43.83 ±2.91 40.5
12 44.80 ± 2 .59 43.3 43.45 ! ± 2 .93 42.3

fits onost oirauafsrsnos o f infant boys lnorsassd 

by 12*45 „o« wbils tits increase for g ir ls  was 11*45 on i s  tbs 

f i r s t  ysar of li| s*
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Oeaparisoa with AH India ealues indicate that for 

both infant boya and g ir l*  la  tha present atudy tha man 

ohaat oirottaference was higher, dlfferenferaaglng froa 

0 .7 -2 .6  ob aad 1.3 -  2 ,3  oa respectively. figure 5 giroa 

a par eon t i le  ch irt for tha ohaat alrounfavaaoa, of la faat 

boya aad g lr la . fcwaver no comparisons vara available.

5 . « a  a lro ja farcac .t .

Sable f i x  praaaata tha am oircuafare nee of tha 

la fa a t boya aad g lrla  of tha present atudy (Appendix TX)

TABLS T il

Hdju ahm oirouHfdhitfOd o# ix#A«f Bora aid girls

42

Am OiretUBferenoe(om}
Age In months

Boys 3 .0 . G irls 3 .0 .

haw boro 9.70 ±1 . 4 4 9.89 ±  1.48
1 10.90 ± 1 .49 10.30 ± 1 .7 8
2 11.94 ±0.004 11.41 ± 1 .37
3 12.34 * « • « 11.79 ± 1 .35
4 12.73 ±1.41 12.40 ±1. 34
3 12.93 ± 1 .47 12.58 ± 1 .8 0
6 12.80 ±0.01 13.00 ± 1 .32
7 13.15 ± 1 .39 13.00 ± 1 .38
8 13.40 ± 0 .05 13.00 * 1 .4 8
9 13.40 ± 1 .95 13.34 ±1.47
to 13.40 ±1.51 13.34 ± 1 .49
11 13.03 ±1.01 13.34 ± 1 .48
12 13.40 ±  1.34 13.37 ± 1 .38
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According to iofeander and Earneroa (1971) tho am  

circumference a t birth should bo around 11 oa and about '

16 oa. a t tho end of 12 months, with an incrsase of 5 oa 

in tho f i r s t  yaar of i l f s *  Xn tho preasnt study, tho 

infants star tod isitn a lower ara oirouaforsno# of 9*70 

and 9*89 cm, respectively for hoys and g ir ls  who oould 

roach only 15*60 and 15*57 oa* a t tho sad of ooo yoar of 

l i f e .  Dm increase was 5*9 and 5*48 oa* respective ly, 

which is  lower than tho values reooaaended by dofrandor 

and Caaeron (1971)* Figaro 6 gives tho poroontils 

d istribution and mean ara oireuaforoaoo* Comparison of 

tho noon ara oirouafereaoe of the present study with two 

othsr Indian s tu lle s  indicate that, tho values for both 

boys and g ir ls  was hlghsr la  ths present study as ooapaxtd 

with s tu lls s  of daaik (1970) and Qupta (1971)*

*  ^ ig h ts_ a ^  wsigbig_ai,j|^ootsd by lnoqaajnvels

As has already been stated, a l l  the infanta for tho 

orose*stotioan 1 study wore drawn froa the lower sooto* 

econsole a sta ta  with their fam ilies on an incoao of 

It* 65~£00/aoath* However to find out differences 4 f  any, 

botween tho heights and weights of infants and ths dlffsreaoss 

in  income, in terns of less than t .  100/aonth and mors than 

hm 100/aonth, the data wars analysed s ta t is t ic a lly .



Pe r c e n t il e  D is t r ib u t io n  of A r m  C ir c u m fer en c e  and M e a n  A r m  

C ir c u m fer en c e  c o m pa r e d  with o t h e r  J L w d ian  s t u d i e s .
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Babl* T i l l  prsssnts ths association bstwssa man 

ha igh ts, wo is  tits and incoas 1st* la .

t m s  T i l l

4J3oaunOJf 3£Pf£U aJI(?;IT3 A3ff9 VSIONTCS AND 1900KB
l?fSL3

AgS ffeaa Assooia- Moan Assooia-
bsigbt

ora
3.0. tion with 

inooos
wslgbts d.0.

kg*
tion with 

inooMS

J&xa

itw bora 49,05 0.56 6 .7 * 2.65 £ 0 .5 0.95
1-6 nontbs 60,79 £ 3 .7 2.06 4.67 £ 1 . 4 5.07

7-12 nontbs 69.10 1 3.5 1.26 7.2  £ 1.1 0.87
wlris

Bsw bom 48.91 £ 2 , 9 0.11 2.65 £0«52 3.45

1-6 aontbs 59.9 £ 4 . 2 2.97 4.8 £ 0 .9 9 0.95

7-12 Months 6^.7 £  4.1 0.53 6.7 £ 0 .9 9 1.07

# sr3v>i j-i* c.o> n -t O- t S |3«. r  c e n t X-t VC.-1-

Xhsr# wao no association bstwoea tbo two groups* la 

otbor words, whsthar a particular family belonged to tba 

iaoons group of bolow k* 100 or aboro b . 100 did not asks 

any dlfforonoo with rsfsrsnes to tbs moan bsigbt and wslgbt* 

This i s  but rsasoaabls sines ths diffsrsnoe eetwssn ths two 

groups in taras of 1 noons is  to ry is as ( Appendix ? I I ) .

a. gilahto Ml w l* te  a f U ta h  m  tor a t lt t  —*
asxsai

'■Cabin XX pxosants tbs rslationsbip  bstwssn asan bsigbt 

and wslgbt msasursMsats of tbo infants and parity and ssxss*
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7 ABU ZZ
V

NSAV H8I0HT abb tWIOHT AS OORBSUfSB WITH PARITY
abb brass op imparts

Aum la  Marianne between Tarianee between 
lk .aurM .ata aontfui P " 1*  * * ”

!4iaa aua • J?' Mean sun •P1 
of squares Ratio of squares Ratio

Heights In Bow
oa born 0*96 1.95 1*15 1*964

1-6 0.745 57*20 0*02 1*000

7-12 0*11 1*00 5B.5 3500.00*

Slight in kg* hew bora 0*0408 100.00* 0*0004 1.00

1-6 0*015 1*00 0.135 9.00

7-12 0*055 1.00 1.04 19.01*

*Sigaifieaat a t 5 por coat level

ttaro was ao oignifioant U ffor east (applying *P* 

toot -  Appendix T il l )  duo to parity with regard to  the 

mean height of la fea ts  of both s e n s , ao for the aoan 

weight parity oooaod to Influence only the birth weight of the 

Infante* The difference was s ta t is t ic a lly  sign ificant a t 

5 por oont level.
f '

The d iffero ’ioe between tho d eexss war also found to 

bo o ta tis tio a lly  oignifioant only for tho 7-12 nontho ago 

group a t  9 per oont level for both heights and weights*
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*• wlufato a t  tn m m tfi  «a4 «artla»U a> t r t
in fanta« .

£abls I  preseats the asaa heights a f in faats breast 

fad and ooabiauUea fad (Appendlx XX),
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Table X r m it la  tho foot that although the aean 

toight o f tho breast and ooabinatt©i*»fed infanta o f both 

sexes differed ( Ooabloat ion-fed, toolag higher) tho 

difference wan not ea tis tio a lljr  significant* A higherA
aean height la  tho oaoo of tho coahinatloa fod group najr 

ho attributed to tho foot that tho coablnatlon fod lafaoto 

hare tho advantage of othor foodo In addition to tenant 

a i l * .  ..........................

Table XX ooapamo tho weigh to of toroant fod To 

ooahlaatlon fod infant horn and g lrlo  (Appendix X).
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Although the aeon M ight* of breast fed and coabi nation 

fod infanta o f both aese* d if  farad (eonbination fad being 

higfcir) the d if fe r e n t  la  not s ta t is t ic a lly  a lg n ificaat.

iiabla XII presents the various types of weaning foods 
given for the infanta.

• ' • •' ' ' ' ' f i l l s  X I I

m m  o f  mjwiM o to o o s  a i r m
t

S* Wo* Waning foods Nuaber of infants
fed

1. Hagi Koolit J «32
2. JUoe ioolu 138
5. IddU * . . , Y ’' . V . '  . , . 96
4. Bread 1 ■ J v 80
5. liao u lts 55
6 . Ooaessroial Waning foods 20

(fhren# Bagett and lik e) m

‘ fe ta l . , 1071

fable I I I  reveals the ohksoa foods used for wanning 

Infants, fhe foods listed  wore used by infants in the 

eaobiaation fed group of 1071 in fan t*. H*gi Jcoolu seese^ to be 
the noet popular ltea  o f weaning.
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JfeblS XXIX ths 8*118 felght/litlght Hatlo

of infant hoys and girlu  with tha correlation betwasn 

Slights and wsights (jkppandix X I).

S U L *  x x i x

tCSAM 4 i i o i U / 3 i x a a x  a i x x o  o x  x x x x s r x s  »

flight/ Jo a ff i-  flight/ Cosffloiant of 
_  Slight e lsa t Slight Oorralatloa
**• Ratio of ooxra- ra tio
, Boys latloh g ir ls  Qlrls

Sew horn 0*0$ ' 0*05

1 - 6  maths 0*09 ♦0.7905 0.06 ♦ 0.4082

7 -12 months 0.08 0.09

Xhs valus of fr v for hoys was ♦O.TQOS and la  tho 

easa of g ir ls  I t  was +0.4802t thus indicating that thara 

was a position aoxvalatloa hotwaaa halghts and walghts la  both 

asxss la  agraaraaat with tha XOHX study (1972).

iahls iXT glass ths aaaa 0naot/8iad ra tio  o f ths 

Infant hoys ant g ir ls  la  ths prsaaat study.
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U»XM XIV

HA AN OitidX/gSAO JUflO 0? IN? AN £3

Ohsst/dsad ra tio

, Noya 3.D. Girls S.D.

New bora 0.87 X 0.21 0.87 *0 .2 1
1-ft oontha , 0.94 X 0.48 0.95 * 0 ,4 8
7*12 oontha 1.00 X 0.21 0.98 *0 .2 1

fable CIV indicates the Cheet/tfead ra tio  ia  the 

Infant*, Om aev born infanta boro and g ir l*  bad a dheat/ 

Bead ra tio  o f 0.87* fh* Ghost/'toad ra tio  of M  sooth 

infant boya waa 0.94 and that of infant g ir ls  was 0 .95 . 

fbr tbo ago group of 7*12 nantbs, tha ra tio  waa 1.00 for 

boya ; whlla i t  waa 0.99 for g ir ls ,  bvioualy thsra ana a 

defin ite increase in tb# cheat/bead ra tio  with inoraaao in 

ago. 2he 3b*ot/Hiad ra tio  o f Infant boro m a  olightly 

higbar than tha g ir ls .  the Qhest/ifead ra tio  ia  tha praoant 

otudy eorrolatoa well with ma values of Gaoeren and 

dofrandor ( 1 7 1 )  who have orproaaod that tha Jhsst/lfead 

ra tio  ahouli s ta r t exceeding ooa in  tha f i r s t  year o f U fa 
(Appendix X II) .

Ihbla XV presents the anthroponetrle osaeureseata of 

tha infanta in  tha longitudinal study. over a period of a ir  

•oaths for boys and g ir ls  (Appendix XXXI and XIV).
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U2LJ XT

justm ioFom m io n u w sL w m $  o f m i xafAxe* iff ttu
JOMlTJmMJkL JWOT

Aathropoaotvls
WMttNiMBtl -

«ga o f tha infanta In arvthe 

M o n t h s
-

4 5 4 7 8 9

Maf t t
>

t

length on* 59*8 60*8 41*0 42*5 44*2 44*88

Wight kg* 4*91 5.19 5.55 5*98 4. 34 4.52

Head airouafoxeaoe 
an 3S.43 58*45 53*80 40*52 43*92 43*02

Jhaat oireumfer-
«BM Mi 34*83 57*10 37.10 57.10 41*0 41.4

Arm olxeunfaronoa 
an* 15*10 15.1 15*5 13.5 1-15 15.5

Ikioopa aklafo&i i

- 9*5 - - —
4 *

langth la  on 59.25 40*50 40.77 42*22 42*78 43*58

Wight kg* 4*87 5*06 5.23 5.41 5*50 5*48

Mead elroiinfamaoo 
an 57*59 58.24 39.02 40.0 41.20 41*93

Ohaat oiroanfannoa 
on 54.0 54*23 39.70 40.72 40*81 41.00

An oii9ttnf«ir»M9 
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ma jsaai M a n  la  tae height o f Infant g ir ls  

from tha 4th to 9 th «oath of l i f e  la  tha longitudinal 

study was found to bo 4.15 on fo r a period o f s ix  month*, 

and 7*08 on fo r boys* Hbo sean weight iaorease for g ir ls  

vats 0*81 kg. and 1.61 kg. for boy*.

Rin bind tiam m & m m m  laersosed by 5 os la  tbs 

oaoo o f lafant g ir ls ,  and by 4.3 ua la  tas case o f infant 

boys. ‘ * ■ . ' , .t
i

4TB oircmJwonoo iaorvasad by 1.90 on for g ir ls  * 

and by 0 .4  on for boys. • . . .

rha Inorsaso la  height ard weight over s ir  months 

Is  U lnstcated  la  figure 7 . fhe iaoreoae la  tbs asaa 

weights of infants compares well with tbs vee—unnilnfl value 

of 1 kg. inoroass la  tbs 4*9 months. Caneroa sad &fvander 

(1971). fhe tricaps skinfold rooordsd 9 .9  na la  tho east of 

boyo ?ad 9 an In tbs oneo o f g ir ls  which la 90 par cant 

atandard(Ja lU f f t . 1966) for s ix  months old Infants.

The value* ob alood for tho various anthropomatrie 

aimn— — nta la  tho longitudinal study oommreewull with tho 

values of the or mm —stimuli study revealing the general

pattern of growth. '
*

Phs mean increase psr month of a l l  tbs uatOravomstrie 

miatutoitintawora not uniform, ninoa tha Infants la th is  group 

f a l l  la  tha 4-9 month ago group, whs a a t  sons stags weaning
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would have has a in s t itu te d  w ith tna in tro d u ctio n  o f  weaning 

foo-la, the adequacy at ottor-rtfise o f whloh la  not known* 

fheee t ra n s it io n a l adjuatiaeiits could  be tha answer fo r  

tea non u n ifo rm ity  la  the naan in crea se s par aontfe*



▼* Alfa oom m sm n

fhia study on anthropomtrio msasursmats of 

Infanta uniter om  yaar of ago wa carried out la  sight 

nualoipal raataraity oantrsa and two hospitals la  Coiabatora 

oity* Two thou an rid and th irty  nine infantower# studiad 

cross aaattoaally and 100 Infanta longitudinally fo r 6 

aoath ^ iha laootoo larai. of the fu n lllas  o f a l l  tho infanta 

ranged froa h* $5/- to ftu 200/- par roabh* The whole 

aanpla was thus representing tha low seoio euooouio group*

Tha findings of tha study a rat

1* Both Infant hoys and g ir ls  increased tholr 
birth length by a half in tha oouxanjof tha 
f i r s t  j t i f *

2* Tha infant boys and g ir ls  registered a tweJfold 
luorsaaa in waight by tha 4th and 5th maths 
respectively. A da f in ite  threefold increase la  
b irth  waight wa« achieved by tho infant boys in 
tho twelve moths white tha infant g irls* laggod 
u lightly  b&hind*

5* Tha o n  oirouafOranoa of tha infanta a t tho and 
of tft* 12 ooath pariod waal3*6 om* for boys and 
13*37 on for /?irio* although thaaa were low 
whan ooatwirad with tho >*stern standards of 14 oa 
tha nr re oirounfOranoa neasuremuta ooapaxe wall 
with thoa# of Indian studios*
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4« Thera w»a no sign ifican t d lfflw aee with
regard to the anights and velgnta of infants 

duo to their parity, income level or type of 
feeding (breast feeding alone or eeabinatien 

feeding).

5.  i?iM eewbia*tloi»-»fed in f  an ti, who constituted 
about 50 per sent of the to ta l eaaple were 
fid en rag i«' Teofffctt r is e  kooshu, id d ii, 
bread or b iscu its la  addition to  breast milk. 
Uomeroial weaning foods ware net popular

.boeauee e f  th eir prohibitive cost, barely 
one per sent of the to ta l ma^le unla^tben,

6.  The mean weight and height ra tio  had a 
positive oerr«L»tlen ia&loating that weight 
and height correlate well with each other,

7 .  The Ohe.it/-iiad ra tio  indicated that the ra tio  
was 1.00 a t  the end of 12 souths in  the oaee 
o f infant beys and 0,96 in the oaee of infant

' g ir ls , thus eonferaing the -'atwron and u6fvaunder*s 
(1971) reeoanendat lea,

9,  The swan inoreane in a l l  the ant bropoae tr ie  
aiaaurefsonts o f a l l  the infante in the longi­
tudinal study were not very uniform, possibly 
due to the tran sition al nature of the weaning 
period,

9.  Infant boys were heavier and ta l le r  than infant 
g ir ls ,  They also had a higher head, sheet and 
ara eiroumfirenoie than the infant g ir ls ,  
which is  in  tuae with i l l  India (1971) standards.
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0a the bad is  of those findinga# the investigate* 

raeonmends that*

1.  ?urtter stadias on tte  anthroponstria
■M sitftatalc of loffluitnar# to te teda in  
d ifferent moons loos is  to arrive a t 
geretioally  suited Is standards fo r comparison 
of growth.

2# Oonpuisovy reoording of weights and aolghto 
of ia fm ta  do snaured by ths municipality 
n̂A o tter  Ooveranante 1 todies a t  aonthly 

intervals oo that tho growth o f tea infanta 
oa2i ho monitor ad along tea dosirablo channels*
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6th Math
I

37.5 -  42.5 -  48

42.5 -  47.5 -  21

47.5 -  52.5 -  1

70



89
1 "

32.9 - 37.5 - 3

37 .5- 42.5- 53

42*9 —47.5- 22

47.5 - 92.5 - 3
11 91

1th mcnth

37.5 -  42*9 -  2ft

42.5 -  47*5 -  44

70

9th arnth ' >

30.5 - 39.5- 1

35*5 - 45.5 - ft

40.5 - 45 .5 - ftft

49*5 - 90.5 - 5
78

j

•̂ nth arath 1
38.3 -  43.3 - 95|
43.5 -  49.5 - ft7

' - - 1 132

11th ■oath

39.9-40*5 ,- 3

40*9 -  45*51- 49 

49.9- 90*9l-  4 

92

12th aonth

39.9 • 44.5 -  42

44.9 -  49*5 -  34

75

i1

• - .< '•. "v3sth
n
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n w w o r  distributich c r  a m t  Q im m m aQ &  a n u s  («■ )
V

19.9 -  24.9 -  1
t

24.9 -  29.9 -  19

29.9 -  34.4 .  92

34.9 -  39.9 • 29

201

28.9

33.9

38.9

30.9 -  35*9

39.9 -  40.9

40.9 -  49.9

13

33

4

t

32.9 -  37.9 -

37.9 -  42.9 -

42.9 -  47.9 -

27

24

3

4th aoath

29.9 • 34.9 

34*9 • 39.9 

)9 .9  -  44.9  

4*.9 -  49.9

1

32

I
2

91

9th aonth

32.9 - 3 7 . 9 - 4

37.9 • 42.9 - 90
i

42*9 * 47.9 -
1
14

47.9 - 92.9 -| 1

7 ?

ftth aonth

39.9 -  40.9 -  44 

4>.9 -  49.9 -  4ft

49.9 .  90.9 2

92

94

i



33.5 -  38.5 *  5

38.5 • 43.5 -  39

43.5 -  48.5 -  9

53

*th unth

35.5 -  40,5 -  23

40.5 • 45.5 -  92

45.5 -  50.5 *  4

79

t̂*> *nwth >
37.5 -  42.5 -  41

42.5 -  47.5 -  45i

' E- * 1 '

|

' ' I, - i

1 1 th aotith

37.5 -  42.5 -  22

42.5 -  47.5 * 21

47.5 • 52,5 -  2

52

9th JEHU* -

''■■V.'i.'.'T 33.5 -  38.5 -  1

: <> .-v? - 38.5 - 4 3 . 5 - 5 9

c % *  .. 43.5 -  48.5 -  19

" Y -  ■

■h- . , t :

79

.■r-

, 12th Month

. 36.5 • 41.5 -  U

41.* * 4 .̂5 -  47 

46.5* 51.5- 9

< 79
. ' mm mm mm

k " *

I

,|V- r

■ )
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25.5 - 30.5 • 49 4th scoth

30.3 - 35.5- 144 31.9 -  3M  - 1

35.3 - 40.5- 20 36.5 -  41.5 - 44

4D.5 - 45.5* 1 41.5 -  46.5 - S
4

2U~
•

40

I t  —nth

24.5 • 29.5 *  1

29.9 -  34.5 -  21 

34*5 -  19.5 • 24

39.3 -  4 4 . 3 -  4

■ t ” ■£

2nd taenfth

25.5 -  33.5 -  3

33.5 -  3B.5 *  25

35.5 -  43.5 -21

43.5 — 4B.5 -  1
K T '

5th icnth 1
I

3M  -  41.5 -  32

41.5 -  4M  -  33

46.5 -  31.3 -  2 ,

67

33.5 -  4D.3 -  20

40.5 -  45.5 • 43

43.5 -  50.5 -  ^

70

3rJ aenth

34.5 -  39.5 -  30

39.3 -  44.3- 20

44.3 -  49.5 • 1

~3^
wees*1

1'



34.5 -  39.5 -  7 

39*5 -  44.5 -  

44*5 -  49.5 -  16 

49*5 -  54.1 -  0

5th aontfa ^tV -

37*5 -  43.5 -  33

42.5 -  47.5 -  41 

47*3 -  53.5 -  6

J;"' '■■■ '• 70' ' M' ’ m»mt
v ■

9th acr.tft .

34.5 -  39.5 -  4

39.5 -  44.5 -  &

44.5 -  49.5 — 35

' ? 78
- • ' t7.... ‘ ____‘ mmmm*

10th aonth

35.5 -  40.5 - H

40.5 -  48.5 • 95

45.5- 9 J.5 - * 1

“l32

- *  t i

11th acotb -

31.5 -  34.5 -  V

34.5 -  41.5 • 9
* I

41.5- 44.5 • 34

44.5 -  51.9 — ’ 8

"53

12th aenth

38.5 -  43.5 -  23

43.5 -  48.5 -  53

48.5 -  5 3 .8 -  3

■ji

y . . ■ . - ’■, ' r> V . *
: K M ^
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fanfare
3rd icatt

5»5 • 7*5 • 8
7.9 -  9.9 -  4

7.9 -  9.9 - 70
9 .8 -1 1 .9 -  17

9.8 .11.9 . 99 „  e

11 .5-13 .9- 27
11.9 -1 3 .9 - 23 <

13 .5-15 .9- 4
13.9 -19.9 - 1

/■' • . S>1 , 9̂4
r;’S *

aonth
«M>th ' ■

5.5 -  10.5 -  *
6. 9 .  8.9 - 3

10.4 • 12.5 • 20
3.9 -10.9 - 27

12.5 -  14 .5- 22
10.9 -12.9 - 17

14.9 -  14.5 -  3
12.9 -14.9 • 3 s — ——

2BdLlB2Sk 5th ccath

8 .5  -  10.9 - 11 7 . 5 -  9 . 5 -  5

10.5 -  12.5 - 24 9 . 5 -  1 1 . 5 -  11

12.5 -  14.5 - 11 11.5 -  1 J . 5 -  29

14.5 -  14.5 - 2 11.5 -  1 9 . 5 *  22

19.5 -  17.5 -  2



ftth jacafch a&_acn

7 .3 - 9.5 - 2 8.5 —10.5 - 4

9 .5 - 11.3- 10 10.3- 12.5 - 27

11.5 - 13.5 - 45 12.5 -A ’* i* 14.5 • 43

13.5- 15.5 - 33 .14.5 •
. T ' V 1 .̂5 - 4

1%5 - 17.5- 2 ■- ; . . 1 M -■ _ ' j_ r
_ • ■ V t ' ' ' 18.5 - 2

. 'i ,

i ^ 92 ' ' -J . * i "S ’

•; 2, . . hT- U*- 1 "
< A ’ . ■ M. '

TBL.SKH& Sttuasa^

7 .5 - 9 .5 *  1 9.5 - 11 .3 - 4

9.5 - 11.3 -  « 11.5 - 13.5- 37

11.5 - 13.5 -23 13.9- 15.3- 32

13.8- 15.5 -20 13.3 - 17.5- 4

15*5 - 17.5 -  1 79
- $ r ~



I • v

13th ncnth

9.5 • 11.5 • 13

11. 5 • 13.5 • 45
I

13.5 -  15.5 - 25

15.5 -  17.5 * 2

17.5 -  19.5 - 1

86

nth keirth

9 .5 - 11.5 • 10

11.5- 13.5 -  25

13.5- 15.5 • 16

15.5- 17.5 • 1

17.5 • 19.5 • 0

52

12th ■ottth

9.5 • 11.5 - 9

11.5- 11.5- 29

13.5- 15.5 - 32

15.5 - 17.5 - 0

17.5 - 19.5 -1
0

n r
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ra^JKNOi DiaiaiBOTicH c r  arm Q m a m m a a z  bc©  (m )

gw.-Brn

3 .9 -  * .5 -  2

6.5 -  9.5 • 9*

9.5 -  12-5 *113

12.5 -  15.5 -  3

~2U

1st iaroth

5.5 • *.5 -  1

8.5 -11.5 -  33

11.5 -14.5 -  1*

14.5 -  17.5 -  0

50

acpth

8.5 -  18.5 • 25 

11.5 • 14.5 -  24 

14.5 -  17.5 -  1

3lfl imttL
« .5 -  11.5- 13

11.5 -  14.5- 34

14.5 -  17.5 -  2

**51

Ath Bcniti

7.5 -  10.5 -  3

10.5 -  13.5 -39 

13*5 • f4.5 —18 

fo

5th acRth

1 5.5 • 11.5 -  12

11.5 -  14.5 -  47

14.5 -  17.5 -  «

67
50



n

(ttfejKiltti.
I

9.5 *12.5 -  30

12.5-15.5- »

15.5 -18.5 -  2

70

7th m a t h

9.5 -  12.5 -  2&

12.5 • 15.5 -  52

15.5 -  19.5 -  J

, 91
8th wt-iith ——*

8.5 • 11.5 -  J

11.5 -  14.5 -  r*>

14.5 -  17.5 -  17

70
•  • M M

9th pynth

7.5 • 10.5 -  4

* 10.5 -  U.5 -  35

> 1 3 .5 *1 4 .5 -3 9

14.5 *  19.5 -  1

n th  nccth

9.5 -  12.5 -  30

12.5 -  15.5 -  95 

15.5^-18.4- 7

132

11th Mcnth

7.5 -  10.5 -  3

10.4 -  13.5 -  28
13.5 -  19.5 -  21

52

12th acntii

9.5 - 12.5 - 20

12.5 - 15.5 - 51

15.5- 18.5- 6

18.5 - 21.5 - 1

*78*

78
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ftfth MUfftft
B 0

B«l • Mil • JU1 

$ U  *  M il -  7*7 - - 

80*6 • 64*6 •U»M 

. 04.6 -  60<*6 -  fr»U 

, 60*4 -  74*6 -  0-0 

. 74*4 • 79*0 -  0*0

06-16

lih $ Q
47*6

J
- 60*6 m 0 • 9

66*6 - 57*6 m 0 * 6

57*6 m 62*6 • IB 4* *

«S*6 m 67*6 m S - et

67*6 m 76*6 m 6- 6

76*6 m 77*6 m 6 i

lfck,MB&6 # 0

47*5 • 6 M «  U  0 
50*5 • 67*6** M  

57*5• 52 .5 * 6- • 

4X*1 «* 67*i *» 4 «SS 

I M «  R 4  < 1*1i "
7 ««*» 77.B *» 0 •  «

v .
I

Qfch math

« I 4  -47*6 m Irn  S 
57«f -60*6 •  2*«10

M 4 -67*6 -  6*60

67*6 *?2«6 «  ! - »  

75*6 *77*6 0* t

26*67
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12th month

BS*ft*Bf«B
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1 * 0

4M  * I M * 0 *0 b?«b *§ 8 «a m 8. B
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174 • M 4 •i 0 * 4 67 #§ -  72*6 m 0 *  90
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' f1
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x t
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8 *  0

1 *  0
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i
' < r.

ft» u

Iflth Month
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u 4 * t y « i « o *  x

U  8
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77.0 • 98*6 -  0 -  X
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•■ u.
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8ft «ft -  40«ft • ft *  ft 
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la t  fcQQtb

0*6 - 1 . 5 - 1
1 .5  -  2 .6  -  4
8 .5  -  3 .5  -83
3 .6  -  4 .5 -  16
4 .5  - 5 . 5 - 8

C
0
0
£
8
0

frttuaqgy*, • B -  C
1 . 6  — 8 . 6  — 1 - 0
2 . 6  — 3 . 5  — 0 - 0
3 . 5  -  4 . 6  - 8 - 1 0
4 . 5  — 5 . 6  — 7 - 1 2
5 . 5  -  6 . 5  - 2 - 6
6 . 6  — 7 . 6  — 3 - 0
7 . 5  -  8 . 6  - 0 - 2

82TT35

1 .5
8 . 5
3 . 5
4 . 5
5 .5

B -  C
8 . 5  -  1 - 0
3 . 6  -  4  
4 . 5  -80

-18-  6 . 5

-0
-3
•1

3rd couth

5th month
B -  C

2 .5 — 4 .5  - 6 - 1 0
4 . 6 — 6 . 5  — 1 6 - 3 0
6 . 5 — 3 . 5  — 1 - 6
8 . 6 -1 0 .8  * 0 -  1

• 1 -1

4TTS------

6th  nonth
B -  C . . *

> 0 - 2 B « C
> 6 - 3 3 . 6  — 4 . 5  — 3 - 5
• 1 4 - 1 1 4 . 6  -  5 . 8  - 1 8 - 1 5
• 9 - 7 6 . 6  *  6 . 6  — 13.  -  26
• 1 - 2 6 . 5  -  7 . 6  - a -  »9

7 . 6  -  3 . 6  - 1 - 0

2 9 - 8 6 3 7 - 5 5



7th month

3 *6  •  4 *5
4 « S  • 6 * 0  
0*6 • 6 .5
6 .5  -  7*6 
7 * 5  *  5 * 5  
5*5 — 9*6

dStijjgfttfc

3 * 5  -  4 * 5  
4 * 5  — 5 * 5  
5 * 5  -  6 * 6
6 . 5  -  7 , 6
7 . 6  -  3 * 5

9  th  co u th

3 . 0  — 4 , 5  
4 * 6  *  0 , 6  
6 ,6  -  6*6 
6 * 0  -  7 * 6
7 . 0  -  3 , 6  
0 * 5  *  9 * 6

M *

B -  C 
- 3 - 2  
- 3 - 1 0  
- 6 - 1 6  
-  0 -  10 
- 0 - 4  
— 1 — 0

1 2 - 4 1

B -  C
3 * 0  — 4 * 6  — 0  -  g
4 * 6  -  6 * 6  - 1 - 3
5 , 5  -  6 * 6  • 3 - 3 1
6 , 6  -  7 * 6  - 6 — 1 3
7 * 6  -  3 * 0  - 8 - 1 2
3 * 6  — 9 * 5  — 0 - 4

1 1  -  7 0

a  -  c
- 2  — 4 B -  C
- 4 - 1 2 4 , 6  -  5 , 0  - 1 - 1 0
- 1 - 2 6 5 , 6  -  6 * 0  - 3 - 1 0
— 4  — 2 0 6 * 6  -  7 * 6  - 3 - 1 4
- 1 - 6 7 * 0  — 3 * 6  — 0 -  1 0

3 * 6  -  9 . 3  - 0 - 1
1 2 - 6 7

T H !

12 th  Etonth
B -  C

- 0 - 2 a -  c
-  1  -  1 1 3 . 6  -  4 . 6  - i * i
- 3 - 2 6 4 , 6  -  6 , 5  - 3 - 3
- 1 - 2 0 6 * 6  — 6 * 6  — 4 - 1 2
- 3 - 1 2 6 * 6  — 7 * 5  — 7 - 1 3
- 0 - 1 7 * 6  -  3 * 5  - 1 - 1 3

3 * 6  — 9 * 6  — 2 - 0

3 - 7 2
1 3 - 6 2



Boss

1 st aonth
B — C

1 .*  -  1 .7 -  0 - 0  
. 1*7 -  2 .2 -  4 - 0

2 .2  • 2*7- B -  0
2 .7  -  3.2-14 -  1
3 .8  -  3 .7-11 -  0
3 .7  — 4 .8 — 4 — 0
4 .2  -  4 .7 -  2 - 0
4 .7  -  6 .2 -  2 - 0
5 .2  — 6.7— 0 — 8
6 .7  — 6 .2  — 0— 1
6 .2  -  7 .7 -  0 - 0

46 — 6

B -  C
3 .2  -  3.7 m 8 - 2
3 .7  — 4 .2 m 2 -6
4 .2  -  4 .7 m 7 * 5
4 .7  -  5 .2 m 6 — 6
5 .2  -  6 .7 m 3 - 1
6 .7  -  6 .2 m 8 - 2
6 .2  -  6 .7 m 2 - 4
6 .7  -  7 .2 m — m 4
7 .2  -  7 .7 4» -  1

8 4 - 2 7

2nd month igL/BQflto
B -  C

8 .4  -  2 .9 -  1 - 1
2.9  -  3 .4 -  10- 0
3 .4  — 3 .9 -  18— 0
3.9 — 4 .4 — 6 — 3
4 .4  —.4 .9— 4 — 0
4 .9  — 8.4— 1 — 8
5 .4  — 6 .9 - 1 — 1
6.9 • 6 .4 -  1 - 0
6 .4  • 6 .9 — 0 — 0
6 .9  — 7 .4 — 0 — 0
7 .4  -  7 .9 -  1 - 0
7.9  -  8 .4 -  0 - 1

3.4 -  3.9
3 .9  — 4 .4  

• 4 .4  — 4 .9
4 .9  -  6*4
5.4 -  6.9
5.9 -  6 .4
6 .4  -  641
6 ,8  -  7 .4  
7*4 -  7 .9

B - C
• 8 - 1
-  4 - 6
• 8 - 6
• 8 - 1 1
-  2 - 9
-  6 - 2
-  0 - 3
-  0 - 0
-  1 - 4

1 9 - 4 1

)
4 2 - 8



1

H ii1, . '
V

f. ‘ .' ■

E ifc * :-♦ ■ I ( -i f

r  > ■

I t e t
£ t . ' ;

5th aoath
B -  C

3*8 • 4*3 • 1 - 8
4*3 — 4*8 — 3 - 4
4*8 -  5*3 - 3 - 3
5*3 -  5*3 - 5 - 1 3
5*8 -  6*3 - 7 - 5
6*3 • 6*8 — 4 - 4
6*8 — 7*3 — 8 - 1
7.3 -  7*8 - 0 - 8
7*8 *  8*3 — 1 - 0

8 6 - 4 1

6th ttoath

B -  C

3*3 -  3*8 - 0 -  1
3*8 — 4*3 — 0 - 5
4*3 — 4*8 — 1 - 1
4*8 • 5*3 - 3 - 5
5*3 -  5*8 - 8 - 7
6*8 -  6*3 - 4 — 3
6 .3  -  6*3 - 6 - 6
6 .8  -  7 .8  - 3 - 6
7 .3  -  7 .1  - 8 - 4

B *  C .

4*4 — 4*9 — 8 •5
4*9 — 5*4 - 1 -6
5*4 — 6*9 - 5 -4
5*3 -  6*4 « 6 -18
6*4 — 6*9 — 8 -10
6*9 — 7*4 — 8 -14
7*4 • 7*9 - 1
7*9 -  8*4 - m 1
3*4 -  3*9 - m 1

19 -68

3 th laonth

B -  C

4.86— 5*0 — 0 - 1
6*0 -  6*5 — 8 - 8
6*6 — 6*0 — 0 - 3
6*0 — 6*6 — 3 - 1 7
6*5 -  7*0 - 8 -  U
7 . 0  -  7*6 - 6 - 1 0
7*5 -  8*0 - 0 - 6
3*0 -  3*5 - 3 - 3
8*5 «  9*0 * 0 - 8



9 th  month fiigatn
g m c

4*4 • 4*9 - 0 - 3  
4*9 -  6*4 - 0 - 3
5.4 -  5*9 -8  *  8
6.9 -  6.4 - 1 * 7  
6*4 • 6 *9  <4  • IX 
6*9 -  7*6 -2  -  X4 
7*4 — 7*9 -3  — 6 
7*9 -  4*4 -3  -  6 
6*4 • 6 .9  «0 • 3 
8*6 • 9*4 *0 -  X

"SS" • i a

XQth month

B -  C
4*4 • 4*9 «0 • 6 
4*9 -  3*4 -X -  3 
5*4 — 5*9 "fl • 4 
6*9 • 6*4 *4 • X4 
6*4 -  6*9 -3  • 88
6 .9  • 7*4 -3  -  12 
7*4 • 7*9 <4 • 21 
7*9 *  8*4 -8  -  16 
8*4 — 8*9 »0 • 9 
8*9 — 9*4 —0 — 4 
9*4 -  9*9 -0  -  0 
9*9 -10*4 - 0 - 0  

10*4 -10*9 - 0 - 0

a x  -  x x i  ***

*** to f a t  the dlff«r*ng«

B -  C
9*6 -  3*1 69 0 -  X
3*1 -  3*6 6 9 0 - 0
3*6 • 4.X — 0 - 0
4.X -  4*6 49 0 * 8
4 . 6  -  6*1 69 0 -  X

•** <r 5.X — 8*6 m 0 - 3
6*6 — 5*X 49 6 - 8
6.X -  6*6 6 9 X -  7
6.6 -  7*1 — 0 - 6
7. 1  -  7*6 49 4 - 8
7*6 -  3*1 49 8 - 5
8*1 v 3*6 m X -  4
8*6 — 9.X 69 0 • X
9.X -  9. 6 — 0 -  X
9 .6  -10*1 - 0 - 8

lath  month T T * i

B -  C
4 .9  -  5 .4 — 0 -  1
6 .4  — 6.9 49 X -  3
5.9 *  6*4 49 X -  8
6 .4  — 6 .9 49 3 - 8
6*9 -  7*4 69 5 -  XX
7 .4  -  7 .9 69 6 - 8
7 .9  -  3 .4 m 3 -  10
8 .4  « 8 .9 49 -  -  6
8 .9  — 9*4 49 -  X
9 .4  — 9.9 m X -  0
9*9 -10*4 49 -  8

• 10.4 -10 .9 6 9 -  X

9 0 - 6 8

vhere x , & jl , are the meant of the breast fed end combination fed 
1 *  infante

3 $ .  382 the square of the etandard deviation of the 
two group e



Am *DXX xz

«a x x v la t z o n  o r YszoR r/m zanr r a t io

- «*%; a  la s ts t asst
CA1CUIATXOH OT OO0 T 2C IM T  OF CORRRLATXOT BBTVMM 

HEIGHTS AMD VBZOMTt OF OIRL ZMFAWTS

39*5 * * . 3  *9 *9  5 *.3  
* * • 9  *9 .3  5 *.5  99*9

59.3
0 **3

0 *.9  09.3 7 * .3  
09.9 7 * .5  79 .9

79.3
9**9

0*9 •  1*9 3
1 .3  -  * . 3 11 99 0 3
2.9  -  9.9 t 0* 90 12 a

3.3 -  * .3 t 97 09 29 10 1 1

*• 9  -  9.9 3 0 31 09 39 9  * 1

9*9 -  0.9 S t 13 09 100 3* 3 0

0.9 -  7 .3 t 89 90 * *  0 0

7 .3  -  9.3 1 1 9 20 13 10 1

0.9 -  9*9 1 3 *3  *

1 0  1 1 3  1 2 0  1 3 0  1 9 * 2 * 0  1 3 9  2 * 1



H7

CALCULATION OF CONFUEIMT OF CORNNLATION 

BETVXEM HBXGHTS AID VCXCHRO 00 BOT 
IMP AMTS

39.3 66. 3 «9 ..5 3 * .J 59.5 66.5 69.3 76
Ml •5 69. 5 56. 3 39.3 66.5 69.5 76 .3 79

1 .0 4 .0 10 •
a . o .3 *o 9 97 * 7 5
3.0-6 .0 1 *9 36 31 3 3
A .0 .3 *0 a • 39 66 1 * 6
5 *0 .6 .0 1 3 16 76 69 9 1

6 .0 -7*0 3 10 36 97 30 5
7*0 n-« .0 1 3 *9 6a 63 16

• .0 -9 *0 1 7 13 60 H
9 .0 -10 .0 a 1 10 7
1 0 .0 -1 1 .0 3 , 3

10 13*  1*6 1*1 **7  *63 159 *7



CMffivlM il « f c w r tU ttw

x » V «lfht of tfe« O irli «r I t f i

y m k t ifk t  t f  tfc* o&rla «  M yi

r  •

■ ■ Tmtml — fcir « f • b a tm llM S .



APFDTDZX XXX

CALCVLATXOM Of CHUT HEAD KA.TXO

C lw rt^ lM K  f « U *

Dai fa r aaaH a f tha IO J>  m p U i

aaaaa



| 3jp

IlfttD XX XZZZ

fkbquxmoy dzstuztotzom or weight or g ir ls zh the lohbx-
TUDXHAX STUDY

v«i«ht to AttfM-
I t

s
b«r

o « *» .
b«r

K m a-
b#r •s

i 
• 

• Ja a p *
•rjr

k .o  -  %.5 11 k 0 3

*.3  - 3.0 SO 22 13 5 T 3

5.0 •  5*5 18 13 sa S3 18 10

' 3*5 -  0.0 3 11 13 IS 8S 31

0.0 -  4.5 T 5 8



t*l

FltBQtfmOT DZSTRZBOTZOlt OF HEIGHT OP OZRU I *  THE 
LOHGITUDIHAL STUDY

I » i| k t  Aa a h - Sap ta w - O a la - K o v aa- B aa— - Jam a
awa* « a t b a r bap bap b a r a r y

3 3  -  < 0 3 6 26 IE 3

0 0  • 65 IE EE 36 6 9 6 9 6 3

6 3  • 7 0 • • m • 3 9

fTtEgUEMCY DZETMZHUTIOH OP HEAD CIRC BMP EREHCE OP OZHL8 
ZH THE LOMOXTCmZMAL 8TUDT

Hand C ip aiaa* AUf- S l p t a a - O ala- Horaa- D aaaw - Jama*
f a r a a a a  iaa awa* o a t bap b a r bap bap ap p

3 3 - 6 0 51 66 3 6 3 6 13 7

6 0  • 6 5 1 E 16 86 36 66

6 3 - 5 0 m • a a m 1 1



m

FRIQI7SMCT DZSTHZBUTZOIT OP CHRST CZJCDMrXRXMCB OP GIRLS 
DV THE LOROmiDDUL STUDY

Chaa* O irm a * 
faranea ia  oaa*

Aug-
mat

Saptaa*
fear

Octa- 
fear .

Mi t w  Daeee- 
fear fear arp

33.3 -  38.3 3* 1* * a G»

38,3 -  *3 .3
»

3 31 *8  30 3*

Fki^fCiXCY DXSTBIBUTIOH OP ASH CIKCUWPiJtelK’* OF liXRLfi 
XR THE LOWIZTUDHILL STUDY

AM  C lV M i*  Att|« 8 t p t W -  OAfea* X «V M - M « « i*  J« M I- 
l a  u a t  fear b a r fear fear a rp

Caa.

8 .3  - 10.5 1 m

10.5 - 18.5 *8 3*

U .5  - 1*.3 3 18

1*.5 - 18.3 m a s

a s
•

a s a s

21 89 - as

31 2* 31 *8

a s m 1 *



AFtSKOXX i n

FREQUENCY DZSTUXBUTZON OF WIGHT OF B0T8 ZK THE 
tOMOXTUDlHAL STUDY

V « l« b t l » A «|* o o to - N m - Dm m i .
X l U c r o w « * t b « r b « r b « r b#» « F

fc.o  -  * « £ 1 - m • A 4»

* • 3  -  5 * 0 3 0 12 m m m •

3 .0  -  3 .3 H 3 0 2% m m 1

5 .3  • 6 « 0 - 6 21 « 3 k 11

6 * 0  • 6 * 3 - - 3 2 3 8 9 k

4 * 3  • 7 . 0 m - 13 23

7 . 0  • 7 .3 • • m m «• 7



I**

r i u q o i m c t  b x s t r ib u t y o iv  o r  h m d h t  o r  b o y s  x x  t u b
LOBQXTUDXXAL STUDY

i b i c h t  i s  
C ss*

Attft-
•1 I s r

O o t o -
b * r

K e rrs *
b t r

0 S C S B -
b t r

J u u -
mry

3 5 - 6 0 S S I T 1 3 3 1 m

S o  -  S 3 2 a 3 1 33 s t 1 3 9

S 3  -  T O • - m 3 18 3 S

T© -  T 3 m • m « s - 3

fhtqumwcy d x r t u iw t x o ii o r  brad  cx ic u M ra u n c B  o r  bo ys
XU TUB LOMBXTUDX1IAL STUDY

it s s d  e i f n s * A s« - f i r p t w - 0 « to » I s s * D t t lS * J a m
f e r e m i  i s  

C ss*
u s t S s r b t r b t r b s r •mj

3 3  -  S O 3 9 3 9 3 3 1 9 a 2

S O  • S3 9 9 1 3 * 9 3 9 3 9

S 3  -  3 0 *» SB s» m T T



\ 1 <

TOIQUEWCY PXSTIUOBUTTOW OF CHEST CXHCUMrERE9CB OF
worn xm tm *  Low orrw jvnttL stu d y

C h ttt Cireua- A««- Sept— - o«t«* Wot— - Doe— JOSMB
la  Cm * MS b«r ber ber ber •V#

3 3 .3  -  38*3 80 38 38 18 99 99

38 .3  -  8 3 .3 8 10 10 30 88 87

83 .5  -  83*3 * m m — m 1

rn^USliCY DXSTEIBUTIO* OF JUIW CXHCOMFBiUnmC or SOYS 
19 THE LQM9XT90XMAL STUDY

A n  Clrcwa- 
f e r e a e e  la  

Cm *

Aag-
••1

S e p t— -  
b e r

Oe fe ­
w er

Wer—-
U r

Dee— • 
b t r

Je —
•*y

1 0 . 3  -  1 2 . 8 32 32 2 8 2 8 m m

1 2 . 3  .  1 8 . 3 18 18 20 2 0 8 8 8 8


