-—m MAASURDENTS OF INPAN2S BIIOW
"2 ONA YHAR OF AGE

Janaki Nesayammswani

o ———— oy,

/’T\ IRGA Ho.«/fg ‘\

4—8) RJOO (‘tz
LiBRagy

‘Uf% (& h@ﬁ

ol
u; ’°‘ront u

;/\' ‘

/’h
s %\’\\ 4

A Thesis Submissed to she Universitsy of Madras ia
Aartial Mlifilsent of the Requiremeats for
the Jegree of Master of 3cienoe

April, 1974



ASKEEQUNLEDGINENZ

The investigator e.preases her sincere thanks to
Mras. R,Vijayalakshai, P, MsS3c., Ilscturer in Foods and
Hutrision, 3ri Avinashilingam Jdome .Jofiense Collsge for
“omen, OCoimbatore who, through her untiring guidanoce and
help made the completion of this study poasidle,

The 4nvestigator wishes to record her deep sease of
gratitude and indebtedness $o Or.(Mra,) Rajammal 7. Devadas,
MoAogMe 30,, P, D, (Ohlo 3tate), JMrector and Frincipal, x4
Avinashilinganm Home 3cience College for smen, Coimdatore,
for her valuadle suggestions, adle guidance and uantiring
help towards the conduction of this study,

tro

Iartfols thanks axre due %o tne aduinistexs and staff
of the Municipal Materaity Jeatres, The Medical College
Hospital and $he :uppuswami Saidu Memorial Hospital, Coimbatore
for thelir active cooperation ia conduoting the study.

-Mnally the finvestigator expreases her appreciasion

to the 2039 infants and their parents who parsicipated ian this
study without whom tho study could not have been conduated,



Chapter

I,
II.

I11,

Iv.

2A3L3 OF QONDINIS

LI3T OF Ta3143

LI3P OF PIGURAS

LI3P QF APPANIIOZS

INTRODUOTION '

RIVIBY OF LITSRATURS

A¢ Causes of Malnutrition imong Infants

3, Implications of Malnutrition on the
Growth of Infants

3« The probdlems of Weding Infants
Js  Assesament of Growth of Infants
1. Direct assesoment
2, Indirect asses- ment

3. 4issessment of ecological
faotors

3. Aathropomstric Measurements as an
Img:tat datritional status of
In s -

», lNormal Growth of Infants
BIPSRIMINTAL PROCSDURS

Ae 3Jelection of the Samples for the
gro:;-aoatioml and longitudinal
]

B, Assesning she Family Background and
Faeding Aadits of the Iunfants

C, Regoxding the Anthropometric
Moasurements of the Infants

RA3ULE3 AND DI3JUSSION

Ae Oocupation of the Heads of the
faailics and Incomes

B, Anthropometric Measurements of the
Iafanta

1. Mean height

24 Mean woight

5« Hean head ciroumference
4. Mean chesi oircumference
b P Arm gireunference

e

L R4

0

L X J

L X4

( X ]

(X4

e

O O -

"
12
L}
13

14

14
16
20

20



\L

G, lHeights and weights of Infante
as Affeoted by Income of the

fanlly Y
D, Heights and veights of Infants

as Affected by rarity and axes .o
d, deights und Jeights of Breasted

and Comdination ¥ed Infants oo
P. deight/doight Ratio and Chest/Head

Ratio of she Infants

Ge Athropoms

SUMMARY AND QO"IIJSIQ'

BIBLIOORAPAY

- KPPARDYORS

Y

tric Measurements of the
xn:anta u thw Inngumuml 3tudy .o

.s_.,.)ﬁ‘“,

R -
Yoo W3

© ee

L X

e e e .e

43
45
“
52

54

58
61
74

A —

PRt = el il




NO+o

o 94

<

Vi

Vi1

VIl

XX

X1l

X1V

.7 LIST OF TABLLS

AGE AND SEX DETAILS OF 2039 INFANTS
CRO5S SECT IONAL STUDY

OLCUPAT Lutd AND INCOME OF THE FAMILIES
MEAN HEIGHTS OF INFANT BOYS ~ND GIRLS
OF THE CROSS SECTIUNAL STULY

MEAN WEIGHTS OF INFANT B8QYS AND GIALS
MEAN HE O CIRCUMFERENCE OF INFANI BOYS
NE A CHELT CIRCUMPERENCE OF INFANT BOYS
AND GIRLS

MEAN AlM CIRCUMPERENCE OF INFANT BOYS
#ND GIRLS

ASS0CLAT ION BEBTWEEN MEAN HEI HIS AND
WEIGHTS AND INCOME LEVELS

MEAN HEIGHT AND WEIGHT AS CORRELATED
#ITH PARITY AND SEXES OF DIFANTS

THE MBAK HEIGHTS OF INFAHTS AS AFFBCIED
BY TH: TYPE OF PBEDING GIVEN (BREAST
PED V8 COMBIN-TIM FED)

RELAT IONSHIP BETW:EN WHIGHT OF INFANTS AND
THE TYPE OF FEREDING GIVEN (B BAST PED V8

COMBINATION PED)

TYPES OF WEANING PLODS GIVEN

MEAN WEIGHTMHEIGHT RATIO OF INF/ANTS
MEAN CHESTMHEAD RATIO OF INFANTS

ANTHROPOMETRIC MEASUREMENTS OF THE INFANTS

IN THE LONCLTUDINAL STUDY

Page No.

3

8 8

40

42

43

46

48

8

52
53



No.

LIST OF FIGURES

MEASUREMBNT OF - LENGTH WITH LWFANTOMETER

PERCENTILE DISiRIUTIWN OF HEIGHTS OF
BOYS AND GIRLS

PURCENTILE DISTRIBUTIUN OF WEIGHTS OF
BOYS AL GIALS

PERCENTILE UISTRIBUTION OF HEAD
CLACUMFERE..CE OF BOYS ~ND GIALS
PERCENT ILE DISTRIBUTIUN OF CHEST
CIRCUMFERCNCE OF BOYS AND GIALS
PERCENTILE DISTRIBUTION OF ARM

CIRCUMFERENCE OF BOYS AND GIALS

INCREASE IN HEICHT AND WEIGHT OF
INFANIS IN [HE LONGITUDINAL STUDY

Page

34 a

36 a

41



No.

vl

Vil

vViil

XX
X1
XIX1

MJEST IONNAIRE FOR STUDYING FEEJING
HABITS

FRE\JENRCY DISTRIBUTION OF HEICHIS OF
BOYS AiD GIALS

\
PREQENCY DISTRIBUTIUG. OF WEIGHIS OF
BUYS KU GIALS

FRE WENCY DISTAIBUTION OF HEAD CIRCUMe
PERENCE OF B0YS AND GIRLS

PREWENCY DISTRIBUTION OF CHEST
CIRCUMPERENCE OF BOYS AND GIRLS

FREWENCY DISTRIBUTIO. OF ARM
CIRCUMFEAE.CE OF BOYS AND GIRLS
YCHI' SJWARE DISTRIBUTIG: OF HEIGHTS

AND WEIQHTS OF INFANTS aCOSRPISG TO
INCOME LEVEL

ANALYSIS OF V-RIANCE TABLE TO TEST
VARLANCE BETWEEN PARITY & SEXES

FRE UENCY DISTRIBUTION F HEIGHIS OF
B.E~ST FED Al CRMBINATION FED BOYS
ARD GIRLS

FRB JUENCY DISTRIBUTIO. OF WEICHIS OF
BREAST PEL A0 COMBINATION FED BOYS
A GLILS

CALCULATION OF EXGHI/HEIGHT RATIO
CALCUL: T10N OF CHEST/HED RATIO

FRECUENCY DIST IBUT IG- OF Wt IGHTS OF
GIALS IN [HE RONGITUDINAL STUDY

FREWLENCY DISTRISUTION OF Wi IGHTS OF BOYS
IN THE LONGITUDINAL STUWOY

Paé_l

74

82

99

103

i1l
116
119

120

- ‘. FJ

\
e T .=
B T T U K



I. INTRODUCTION

Jutrition is fundamental $o human development and
influences L1t throughout the 1ife span. IV has fur
reaching effects oan she physical, mﬁihctaal. emotional,
paychologionl aml social developmont of fndividuals (¥HO,
1972, Ghai, 1973)., iHonce national efforts %o uprm'
She guality of human life must aim as reducing the
alarmingly high deatsh rates, hunger and malnusrision, The
ataggering dimensions of these mhdics have led to wide=
spread suffering and tragic loss of human poteatial (Berg,
1970). Malautrition, « a proven killer of echildren, can

wreak haveo with a country's growth potential, Ihe resources
that have gone into Shen is wasted, for malmourished children

will not make any contribution to the society (Boerma, 1971),

Meeting adequately She mutritional requiremsents of
infants is very important decause infancy is a period of
rapid growth and development, ring the first year of
Uife the baby must gain considerably in weight and length,
She tesath aust be cut, and dones mineralised and cerxrsain

syateme of the dody must complete sheir growth, Mtladi (1971)

and DJevadas (1972),



Yarious studies (Gopalan 1971, Jevadas 1972) cenducted
in India reveal that the infants are smalmsurisied and a high
percentage of them succund to death in the firs$ few years
of 1ife, Infanta who 4o survive malnutrition bear subtile
mental and physical scars of malnutrition. For, a child's
entire life is &vtarmined to a great extens by the food
provided by his mother in the firss few years of 1iife.
Jerious dietary dafisienstiss in thia period will danage
his health, inhibit his growth and rod® him of the chance %o
attain full physical development (iengoa,1973). Henoe
investmeat in human reasivees develepmsas$ will prove a waste,
if the foundation ia neglected or wrongly laid,

sholly preventable daficiensy diseases are injuring
infants, killing ochildren and aging adults long defore their
time, &mdqua of millions of individmal hHuman lives with
all their inherent potential are being threatened, narrowed,
eroded and shartensd, and finally terminated by malnusrition
shat degrades and deatroys all that it touches (acNamara

1973).

A beginning must bde sndsssmachens $0 enntisad®e ma lnutrie
tion. IS is heartemiag $0 note that the Gevessment of India
has taken and 15 taking important asasmmes in alleviating
malautrition. For these efforts to be sussessfal, it fs
esmsatial to find out the exaot situation in a oommunity



with regards to the nutrisional status and She healsh of
the people,

Surveillance of nutritional health u't the young
can bs undertaken by means of dietary surveys, oliaical
signs, biochenmioal teats and antaropometrio measurements,
ldeally nutritional health in early childhood needs -
aonitering by seasurements of at least weight, height:
head coircumference, ohest cirocumfersnce, arm circunference
and triceps skinfold (Jelliffe, 1973), assoesment of
physical growth ani analysis of the growth rate of infanta
and children has beon oited as one of the most simpls,
inexpensive, nl%abh and important tool available as an
index of autritional ssatus, Cascan (1969), ldnares e§ gl
(1972) and iims 9% al (1972).

Jutritional anthroponstry fa the applicasion of body
measureneanta for ths purpose of characterising man's
auiritional status Mexedith (193%), Brosek (1956), Houtagu
(1960) and Bhfl\da‘rt (1972). 3tudies on tho"igrwth and
physical developmant of iafants and children provide deterw
minants of a nation’s health (Indian Council of Mediocal

Rﬂmﬂh. '97’)0

Anthropomeirio measurements whea roperly made and
interpreted are useful ia several autritional aontexts,



such as, evaluation of caloric reguirements, as;essment
of nutriture of individuals, deseription of the preseat
mutritional atatus of different populations and the
demonstration of improvements, resulting from better
oconofuo agricultural or dietary nractices,

Msasures of phyafcal growth are used ia chiild
health to moaitor growth shrough (1) detecsing
abaorsalities, (2) uauauﬂ.ng‘ parsnts about the normality
of Sheir child's growsh, (3) aiding Lin assessing suspected
nbuotmu;uo of growth and in (4) evaluating treatment of
growth abnorsalities or of other disorders which may have,
as ,m. effect on accelsration or retardation of growsh,
(Owen, 1973),

fhe under previledged communities are prone to
Mutr 18408 disorders, asbuch growth retardation is
conzonly observed among the childiren of these communities.
dutrition workers in these areas face prodblems in the
interpretation of the findings on growth of childrea,
becauae no looal standards axe avallable for comparisea,
(Iwamiiathan, 1971), hils the use of Healthy American
or other Woatern standards for comparisen would facilitase
international comparisons, it is essential to work ous
standaxrds for each nation and community ia order teo decide



the growth attainabls Wy the parsicular ocommunity ia
the light of the givea genetio potentialities, (Vijayaraghavam,

1970), Therefore this investigation was undersaien with
tae following aimss

1. To recoxd tha aataropometric measurements of
infants below oasysar - in a cross sectional
sample of 2039 infants,

2, o record sthes anthropometric measurements of
100 infaats froa taeir 4th month onwards upto
thelr 9th moanth tocbaserve their growth trends,

3¢ To arrive at possidle standurd values of the
d4fferent an pome trio measurements of infants

be low one year,

IS is hoped shat the findingspf Shis ssudy, although
limitel %0 a smll population of 2039 plus 100 infanss,
will be of interest to nutritionisss, in arriving at some
norms for Indian infants with respect to the selected

anthropomo tric measurementa,




ﬂ
I, RBVIAV OF LITERATURE

The revisw of liferatuse pertaining to this topie
18 discuased under tho ro}lmdnz headss

Ade Tauses ‘of malautrition among infants,
3, Implicaticas of malmutrition on she growsh of
infantas,

Js Tho preblem if feeding infanta.
D,  Assessment of grovth of infanta,

2 Anthwopemetrie measursasnts as an index of
°  muteitiosal states of inSants,

P, e norwal growth pattern of infanta,

The mmu&-x satus of oommanities, espeoially sheir
valnerable ~ yeusg infant and child pepulasiems, is the end
result of many i1atemestisg moulding forces which vary greatly
from one part of e werld to anothe» (Villarjos g% gl 1971,
Stkei, 1972), In gemswal, bocause of poverty, tradition and
lack of parental wadewstaadiag, the quantity or quality of
the rooghvaihbh %o the child {s either marginal or
lmiting (Hegated 1972, WO 1972, 3sth 1972),

The world dsalth Omgmnization (1970) states that on an
average three per eeat of she children under five in the lowe



inocome gcountries suffer from severe malnutrition (III degres
malautrition or below 60 per cent of standurd bhody weight

for age).

Jultural factors affect the nutrition of young childrea,
Mothers all over the world are influenced %o vurying degrees
by She impact of new oultural moulding forees (CGokulanathan
and Verghese, 1969). e firss is the influence of
advertising of mutritionally, economfcally and culturally
mvmlnh and unaffordadls foods for y&ms children
(Jelliffe, 1971). Another cultural etreas influenoing
wothers in feeding thelir infants and children iz the growp
of unsefantific irrational systems and classifications often
collsotively termed food faddism, (Jelliffe, 1973).

Young (1970) epiaes that nutrition and infection are
two synexrgistic environmental v xiablea, Both, in their
surn, affect the dynamios of a population, Infeosions are
‘an important cuuse of mala.trition specially when infante
are poorly fed, Cravioto (1970), iuta g% gl (1971) and Mclarea
(1973)s FPrevention and early management of infeactions
has a major role ia preserving the nutrisisnal health
in early ohildnood (Jelliffe 1969).

conomic condiderations operate doth on family and
national level, 3urveys carried out in 10 states in the



Unites Rates of merica, : show a strong correlation
between incomes and nutristionnl satus, (U.3. Jepartment

of Homlsh, 1971)., 1Ia addition a number of children and
their apacing have doth economic and bilological zelationships
with nutritional status of young ohiliren and also of

sheir mothers, (Jeliiffe, 1973).

deikantiak and Iyengar (1972) point out a clear
evidenoe of tic‘)dlo:-‘oconanlo gradient in birth weights of
infanss, in that we ll=io=do mothers tend to have heavier
babiea $han poor mothers, aimong other eavirommental
faotora, handfeuding (aykeoyd, 1371) and house space
availadls (Granams 1972) appear to affect the growta of
infantas,

B, cations of Malnutritio $..9 Crowsh of Inf

Irreapective of the caiuse, salautrision and uadere
gutrition have dacome prodlems of orisis propersions im many
developing couatriezs with millions aof people dyfag every
year, (Candau, 1971) (Balasudramaniam 1971), JHow and how
much, eoailihood nutritional ®ficioncies affees adult morphology
may be a coniroversial question, bBut one {5 aware that growth
igaffeoted by nutritional deficiencies (3tini 1972), A% any
poiat of time, in any place in the world, the maximum number of
viotims of malnutrition .and uaderausrition is found ameng



infants and children, who are supposed to bo nation builders
of the future, (Uni.ud Nationa Intorntlml hildrea's Fund,
UAtosr, 1972),

Javadas (1972?) points out that in Iamil Nadu alone
aszs of 1971, there were %9,9 lakhs of children In}aw four
yearao? age, and 10,6 lakhs of ohildren below one year
of age, Acoording to the 1971 oensus report, the all Iandia
figures of infants between O=12 monsha of age is 169,26,
104 Gaikchn) (taak Yoroe on Mutrition, 1972). This large number
conntitutes abous 13 per oceant of she Indian nopulation,
It 15 a populaiion soagment whioh is not only uanroductive
but also mutris iinaly vulrexadle,

fhoxe 13 11ttle doudt that ma lautrition 1s the dizgest
single culprit in the 2cology of ohild moritality in the
developing countries, (Tood and Apricultural Organisation,
PAD, 1970). The proportionate wortality rates among
children bdelow four years of age im our country is as high
a3 40 per cent while 1% is less than seven per ocent in
the developed countries, (Oopalan ani Vijayaragh:van 197%).

Jurveys carried out by the sasional Ins¥itute of Huwri-
tion, (NI8 in four 3Sourshera ssates of India show that 4.3
per o:nt of the infands and uhll)rm in the 0«5 year age
groups suffer from severe malnutrition, Apart from uich
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such severe 0ases a large aumbsr of ohildirean suffexr from
nild or moderate malautrition, (Reddy 1973).

Malrutrision during she fetal peried andi in infancy

1s also amsaciqved * with intelleotual impairmens, .lthough
tne significance is not fully understocod, severely ;mulaul
chiliren have dwrains smaller than average aise (Monskederg
1969) and have bean found $o0 have 15«20 per eeat fewer brain
ealls than well nourished shildren, Liang (1967), +inick (1969),
Mouance (1970), Roasae o% al (1970), saxmes (1971), Bireh (1972),
Manocha (972), Gussan & Mmntexg O (1972) andDobbing (1973).

the tncidonce of severe forms of pretein calorie
malnutrision like kwasaiorkor and maraisus a3 beoa estimited
to be around one to two per oenc of all ohildrea ia tho ags
range of 0-% years, (Gopalan 1972). Protein calorie malautrition
1s known %o affect all argans of the adudy. In acute stages
of deficleney, some organs are affected % a graatéx extent
than others, ( willmntia 197%1),

Abnarmal behav lour ia later years 43 also bolieved to be
clogely related with malnusrision in infancy (.orimshaw 1971).
Aajalakahat and Ramakri-hman (1972) state that both antimal
and human studies point to thdadverse effects of autritioa
on both, behaviour and the biochemical, histolegical and
e leasrophyntological charscSaristica of she brain, It is
definite that malautrition intexferes with a okild'a ability
So oconcentrate and $o learn (Bexg 1973),
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O, The rroblems of Mwedinz Infanisj

A compariason of the growth of she Indian ¢hildrea
with that of Amerioan chlldrea shows that there £s a
hardly any difference for the firs$s six months but
thoxeafter the Indian children fall away from the .merican
standardas and reach the 10%h precentils delow the standard
woight, (Rao 196%7). Jhildren of most nationalities show
tho same developmsent during the first six months, Ffetarda~
tion comes after that, eisher hen she mother fails to
supp lament breast milk oxr when the child is weaned
improperly (Mitomall, 19673 w#0 1972),

fegent invessigitiona havo demonswxated beyond any
doudt that hpman milk has uaique propexrties nt possessed
by the milk of ay other mammals, Ihe hAypotheais that follows
i3 that, “dJunan milic is for babies ani cow's milk is for
calves”, (Gellis 1972) anxi that cow's milk formulas
are at bast incomplcte approximate sudssitutes to breass
milk, (Jelliffe/and Jelliff-1971), Receat trends which are
away from suceessful lacation have aroused interest im the
comparative merits of btreast milk, cow's milk and other
formula feeds, (iornatein, 1973). Oldham (1971) waras
th.$ artifiotal feediny though very convenient strays away
from the dasioc rules of infant feeding that is, sufficieats
nourishment and the majority of this from the bdreast,
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Undex cexrtain condicions, artificially fed bdabies
wiwen conpared to breaat fed infants are more prone to
gastroenteritis obdecity, respiratory diseases, neonatal
tetany, cotdeath, infantile ecsema, and may be prone to
hypertenaion and athercsclsrosisin later years, JCaleium
absorption is also low and chances of dehydration are more
in arsifiocally fed ianfanss, (Oppe 1972, Zaitz 1972),

The advantages $hat breast milk has over other types
of infant food 4is itas bilochenieal composition, active-antie~
ineffootive propertios, low coat, convenience and a hormoml
contradeptive function as showa in unsupplemented lactasion
in Phaillipines, (Del Mundio and Adimo, 1970, Jelliffe and
Jelliffe 1971), Salud, 1972)and dugdale (31971), however in a
atudy of 250 mfants in Xaulalampur belonging to the low socio-
economic °m3.-f¢§"; ‘benefit was achieved by breast feeding
which he feels dinds the mo thexr to the neme, keeping her away
from gainful employment,

Ds  Jspsaswent of grgwsh of Infantsy

Asaossement of the nutritional sSatus of the community
may be done Shroughs

1. Director issessment of human groups which includes:

a) oltnioal sidns, (b) blochenical tests and
o) nutritional anthropomeiry,
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2. Indixeoct assessment through consideration of
health statistios

and 3, Assessment of ecological factors (Jelliffe 1968).

Clinteal simms and Blochemical changes are of little
value in mos$ cagea as shey are too late, too sudjective,
and too variable (Jelliffe 1973). Besides facilities for
clintoal and ladoratory investigation are usually deficient
in areas where malnusrition is prevalsat, (Dugdale 1971)
Robson g al (1973)e Asesssnment of nutritional status ia
early chilihood can be attemsted in v:rious ways Wt most
usefully by serial anthropometiry, (.ioxum. 1971, Jelliffe and
Jelliffe 1969).

2. Indirect issesomenti

| The ¢lassioal public health index of healsh in early

 ohilihood is the infant mortality rate, More moderan
oonsidexrations on ohild morsality im early yoears of 1life
have muoau;x that moxew iaformation may e obSained
concerning the impact of mlmm.'iu.on by teaming scleeted
age ranges, (Bengoa 1973; Jelliffe 1973). '
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3o

Asseassnent of ecologieal factors includes numerous
conniderations asugh a3 cuitural and soclo-economic factors
in relation so actual food coasumption (Marx, 1971; Jabry
1973). This aspeots i3 parsicul.rly difficult ¢o
invessigate in early ohildhood, especially during She
tranaitional or weaning period, wtﬂnn variable but gradually
inoreasing quaantities of foods and deorea:ing amounts of
breast milk are taken, (Jelliffe 1973).

B, Anthroponetrio measurenenta as an Index of eiututtggg

38a3tus of Infantes.

Anthropometry ia ths techanique used, to express
quantitatively the farm of the dody. IS consists primarily
of the direct measuvenmsnt, by moans of the anthropemeter,
oaliipers, steel tape and soales, of depths, breadths,
oircunferences and areas including detai led measurements
of the head and face, (Jelliffe 1970, Mayer 1972).

Body measurements serve a3 guages of growth or failure
of the same as related to nutrition, ey have the advansage
of being objeosive, iIhey nead only simple and relatively
cheap apparatus, (idosien 1970)., Measurements of various
physical dimensions »eflso$ the lean body mass, adipose
tissue and bone ssructure, (¥ H0, 1970) and (Malkner 1972),
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weight is the best indicator for shors term judgements
of gro+8h and development, IS flucsuates with illness,
apecially the deaydration of acute dishorreheal disease, and
dietary deficiencies (Gorden and 3orimshaw, 1972; Fryer g% al
1972).

Hoigat 1s acfected in undernourished infantsand
children, The femur normally grows relatively fastsr than
" other parts of the skeleton. 3o that change ia lsg length
or existal height may provide a acnsitive index of adequate
or {nadequate mutrition 4in young fafants and ohildren(swaminae
thin 1969, @xhl. 1972),

Measuremants, of head, ochest and arm oircumference,
caleul:tion of various ratios including Chest/iead ratie,
the weight/deight ratio and Jeight/Head circumference rasio
and the trioeps skinfold, all form important anthropomesris
. 4ndioes (Jelliffe, 1967; Jelliffe, 1970, Curney 1969, lesy, 1971,
Malina 1971, Gordon and Serimshaw 1972, 3abry, 1973).

Anthropome try may be undertaken corss sectionally and
longitudinally the former by repeatsd studies and the
lattexr by growth curves (Jelliffe 1970)., Creses sectional
atudies are essential {n the construction of ssandards while
longisudinal stuiies are indipensadble for the study of fndividual
iiffexrences, (Tanner, 1971)., Research has shown that a mixed
longitudinal survey is more efficiens than a cross sectional
aurvey alone, (Mathem 1969, [anner 1971),
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It has been the practioe $o compare the heishts and
weights and other asasuremsnta of Indian ohildren with
Jimilar data obtained im amerioca or other advanced countries .
Suoh a comparisen has an inherent limitatiom, in thas'
racial differences and genetic make up have not deen saken
into consideration, (Mustrition 1970), :ven within India
the same type of growsh 1s no$ poasidle in all reg ions,
(3ingh g% a) 1969, Mohanta, 1972). Although comparisons wish
lecal, national and international s#andards axe nooe.sary
(arroyava gt gl 1970), international standards have the dise
advantages that the data are dexived from a heterogeneous popu-
lation, (Rao 1967). Ilocal standards are perfect for Compariseas
of anthropometric data in that they are genetically appropriate
for that comuunity if collected from healihy imaunised individuals,
(llewsann 1969, Uopalan 1971).

. Normal Orowih of Infants;

"Growth? 135 a form of wotion and is characterised
by the

1« Motanoce achiaved after a osrtain periad of time
2, Velooisy during a oertain perfod of time
S¢ Acoeleration ox ddcceleration

4o /hole complex curve of growth from birth %o
maturity (Mutrisioa Heview 1952),
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Growth 13 a @oaplex process with a wide varfiability
in its normal manifestations, (Mehta and Detkerur, 1973).
IS s a sucoessive changein the magnitude of an external
physical measurement, Tuken on the human velooity of
rate of growsh, it niturally refleats the ohild's nutritional
status at any parsicular time, 7The oldest published
record of the growth of a ohild was made during the years
1759=1777 By Jount Philibert de 'ontebeillard upon his soa
and was published in the diatoire Hatturells, (Tanner 1964),

Sczantincanr'uowth 18 the natural iacrease in the
aize of cells by multiplication and theire are certaia
peculiarities regarding growth;

de An impulse %0 growvw is a dbiologiocal ph.nomenon

Y. The younger /he age of tas organism, the moxre
rapid La she growth

6. Few types of oells grow Shroughous life and few
oaly upto a osrtaln age !ividing the growth pattera
into general, neural, genital and lymphoid

and d, @ach type of growth {s interrelated, Growth is
affected by sex, genetica, constitusion, hormonss,
congenital defects and last dut not she lesass
autrition (Jutsta 1959),
Tas general velocity ourve of growth in haight

begins at a consideradle time before bBirsh reaching its

peak by the fourth motn after conception, 5rowth curves

alse indicass that this ve ooity deorea:es from dirth onwards,

but tails deoxvase 48 interupsed shortly during adolescence

with the marked acoelerasion in growsh, ‘( Tanner 1969),
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Growth in weight of the infaats followse the
same goneral pattern as growth in length exceps that the
peak velocity is reached much l:.tver at approximately
34-36 weeks post menstural period, There is alao evidence
that about %4-36 weoks onwards, the rade of growth of the
footus slows down due to the influenoce of She muternal
uterus vhose available space is by thea becoming fully
oscupied, (fanner 1971),

Dobuing (1971) opines that there L8 a transiens
pariod, a growth spurt in the devel-pmens of the brain ia
all growiag anin:ls « {n humans it is thought to ocour
about three quarters of the way through preganancy and to
continue during the first 13 months %o 2 years of
postnatal life,

The rate at Which ar infant will grow varies widely
during early months of life depending on the nutritional
#tatus, dirth weight and smasurity of the baby at odirsh
(Jackson et al 1970), By the foursh or fifth month, the
birth weight is doubled and by twalve months it is tripled, at
the samo time 1its length will have incressed by a half from
abous 50-75 omas, (Vonkatachalan and Redello 1971). Ia an aduls
man developed as rapidly in the sawe time would wean a
weight inoreass from 75 to 25% kg. and an increamse in height
to wmore than 2,2 meters, JAth inorease in age, the infant
inoreases 200 g. per weedk in the first throe months, 150 g.
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per wesk during the as~ond three months, 100 g. per week
during the third quarser and 50,79 g. per week from 9

$0 12 months, After one year the rate of inorease in
weight and height alows down (Cameron and Hefvander 1971),



ITI, 4&X?3RIMINTAL PROCSDURE

e experiment was planned to have two aspects -
one oross sectional and the other longitudinal,

The ateps involved in these two aspecta weres

Ae Jslsotion of the sanzplea for tho cross sectioaal
and loagitudinal stsudy

B, Assosaing the family background and feeding
hadits of the infants

O« Recording the anthropometric measurements
of the {nfants,

Ao Jelection of tho samples for the oross sestional and

}ggg!. tud;ual ltugzg

‘he following criteria were applied for the ssleotion
of the two types of samples;

1. Aze of infants

2, 30040 economic status

3. Ueoaneral health of infants
4. Willingneas of parent

1. 4o of infgntsg

All infants below teelve months of aze were selsoted
for the study. [he age was asocertaine i1 wherever possidle
shrough birth recoxds or by the number of teeth erupted as
suggested by Jelliffe (1969).
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2. 3a9ie economio stammey

Infants from the low 30cio economic group, that fs,
whose family's total income ranged from M, 65-200 per moath
were selsoted, Infants delonging to the same soole economic
class were avlooted because tho growth pathrn' in shis

s00io economic group was so be studied.

of

Jare was taksn to inoclude only heaslthy, normal infanss
in the study., Only thoss who had no complaintes of sickness
or olinical manifessations, which amight affects their

anthropometrio measuremenss ware included,

4. Millingness of parents

w‘nos(’,

Only infanta,parents were willing and cowoperasive were
included in the atudy,.

Applying the oriteria mentioned above 2039 infants
for the oross sectional study and 100 infanta for the
longitudinal atudy were selected from «
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Jentre Bo.of infants
fe Heenakshiammal Maternity dowe 25 {afants
2, 2R.K.3ai Materaity Contre % *

Je V.V, Materaity Jontre 50 ¢
4. Raja 3treet Maternity Uentre 6 *
S. 3. L. Maternity Ceatre 80 %
6. Pattunulkara Maternity Centxe 80 *
7. Jail Road “aternity Centre 68 *
3. Je TeMeOs Vsntre 3 *

9¢ ReS. furam Maternity Centre 7 "

10, Ihe Coimbatore Medical Jolls
doapital, Shildren's Qus Patient
Jepartment, Coimdasore 1254 *

11, Kuppuswasi Jaidu Memorial Hospisal
for Women and Children, childrea's
out patient Jepartmeat, Coimbatore 250

e oentres 1-9 were he jurisdiction of the
Coimbatore Municipality and 10 and 11 were hospitals,
fexmission was obtained from the concerasd authorisies
to conduot the atudy,

Inble I gives the age and sex details of the ianfante
in the coroas sectional ssudy,
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}
In addition 100 infants for loagitudinal study
were selsoted from among the four month old infants
available at the following dentes:

entre Ho. of infants
1o 3.lL, Haternity lentre ‘ 40 infants
2. Pattunulkara Matexraity Ceatre @ 32 infants
3. Jail Road Jentre . 16 infants
4, V.V,M, Ountre Cow 112 infante

All 100 iafanss, 48 males and 52 femaleowere
four months o0ld at the beginning of the atudy pexiod
and were nine months 0ld at the end of the ytuty.

He asldtion of thess infants were be;sod on their
regulaxity in attendance %o receive thu milk supplied in
the muniocipal maternity centres and the williongne.is of the
parents %o de present regularly during the atudy,.

B. jsgessing the family background and feeding habite of the
infaitss . |

A queationnaire was formed which elicited iafdmrasion

on the sise of tiw family, income, parity of the infang,

details about bdreast feeding, artificial feedings, supplomentary
feeds, and illness suffcred by the infant, Ihe gquestieanaie

was 50 prepared as to fulfil the roquiaisies of a good
questionnaire acoording to .merine_st al (1965).
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Thua tho queations wore realistis, free from
abiguity, appropriate in terminolozy and above all with
no room for projection ofepinions, as 0ould be seen in
sppendix I,

C. Regording the anthro
infante,

The following tmtm'opmtuo- noaaﬁrinnt- wore
recorded on the oross-seotional aa well as longitudimal
ssudy groupe for arriving at the possidle growth charts
of Joimbatore infants and for comparison with the
All India (1971), valices.

1. 3dody wight

2. Body langth or helght
3. desad ocircunfersnce

4. Cheat circumforendce
5. Airm circunference

6. 3Xxinfold measurenents

Care was taken to ses that all the anthropometrie

mossurens nta were recor:d at regulax iatervals of one
month ( 22 days).

All the reaording of measurements was conduated
early ia the morning as weighto are bheat recoxded in the
posteabaorptive state and with minimum clothing as suggested
by Jelliffe (1966) and the working hours of she centres
were also mainly concentrated to the early morning hours.
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1. Body weigh$si,

dody weight was recoxded accurately u-m; Q
*Dstecto 3deanm Balance®, mumn;mt of weight was
made with nu-ma oclothing as suggested by iachuria and
Marwad (1970). &ile the younger infants were weighed
in a recumbens position, the infants who could Seis
up wexre aliowed to ai$ up on the balanca amd taeir
weight recordesd to the nearsst 10 grams. Ihe iafants
waye encouraged to—om'ty their bowel and bladder
wvhepover ponsible, before recording the weights,

2. Bady Jlongth or Rolghl:i

Rocunbdent longth of she infant wa2 Sakea using
an infantomcter to the nearest millimetre, Jatisfaetery
measurenents of body length require the availablity of two
faveatigatora, one holds the infani’s head with
* Prankfurs plane' (This plane 1s defined by alline joining
she left tragion anxi the loweat poiant of she tfaferior
margin of she left orbit aud is equivaleant So the 'iine
of 3iight') vertioa. and applies gentle traction to bring
she top of his head into contaot with She fixed head
board. Ihe second peruon holds the infansa legs straight,
toes poianting directly upwards aol also appi.ﬂng geasle
traction brings the movable foot boazrd to rest firaly

.




againot the infants heel, American Acadomy of Pediasries,
as
(1973), showa in Pigure 1,

3. Sead clxousferenees -

dead oiroumference was measured using a soft
tape applied firmly arouni the head above she supraorbisal
<idges or the wmoat prominent part of the frontal bulge
anteriorly and over tha$ part of the occiput whioh gives
maximun frontal oceipital circumference as per the
recommeniations of the hoyioan Aoadeny of Pediatrics,
(1973).

4. Lhest eircunfe

liw 0iwad circunfereuce was recorded with a sof$
tape with the infaat lying in the supine position, fhe
. Yecording was taken at the level of the aipples midway
betweon inspiration and sxpiration as suggessed by
Machuria and Harwah (1970). |

5. Ama _cipcumferencey

The ara oiroumference waijrecorded by desermimimg
the mid point of $he upper arm and mezsuriag the
circunference of tihe arm nt the wmid point with a sof¢
taps (taat 1s, midway between the aoromial and olecranoca
process with the arnm mct\ng fyresly relaxed,  Malina, 1972).
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6, infold “easurementsy b

3kinfold mmﬁi’iﬁnﬁ?a were recorded ealy for the
100 1afants in the longitudinal study group, with a skine-
fold calipers (Harpenden type). [fhis measurement was
recorded when the infants erossed their sixth moath.
The techninue used in maiing the MaaWntanu in

acoordance with the recommendat ions made dy Myers (1973).

The ecollected data was treated separately for
boys and girls, The mean anthropometric measurements
along with the atandard deviationme and the 10%h, 50th
and 90th percentiles were calculated for the cross
seotional as well as the longisudinal study groups.

A growsh ohart was thea arrived atiith these data.

|

It was compared with the avaliladle charts, that {is,
ICMR, mnt Bangal and also the 3oaton ssandards,

A comparison of the impact of breast feeding and
comdinatsion feeding on the growth of infants were made
by '$' ratio test, The pos 1bDle role of parisy im
dohrluiuyg She heights and weighwof the infants
was also ssudied by aplying '2? ratio tess',

The veight/Meight ratio and she Ches$/Head ratio
were computed and compared with aimilar ratios obtained
I CMR, '

by the eouo{ht.‘.on between haights and weightawas worked
out and the correlation eoxisting between them established,
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IV, RSSULES AND DITSUSSRION

Ihe dasa pertaining %o this atudy are dissuased
under she following heads.

Ao .

3,

Ostupution of the heads of the families, and iacomes,

ntiEppenetwis masurements of the infants,

i« Mean hoight

2, Mean weight -
. Mean head eirtunfumeuee

4. Mean chost clissumleSeude

S5« Mean arm om

" Heights and weights of infants as affected by

iacome of thw family

deights anl weights of infantsps affected by
parity and sexes of infants

‘doights and wuht- of breass fed .ml om:

fed infanta,

oight Height #atio and Ohut/ﬂud ratio of
the f{afants,

inthroponetric measurements of the infants fa
the longitudinal study.

Table 1II gives the details of She occupation and
income of the families,
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he monthly incomes of the 2039 families ranged
from N, 6% to 200 per month, As such all the infaats
in tho prasent study are from She lower sconomic strata.
2aBld II
OJIGIPATION AND I&UOMA OF A3 PAMILIAS

Numbexr of
3.0, Oooupation families
Te Coolie 1200
2. Jmall traders 239
5. white collar and desk work:rs 228
4e Mgohanics 200
s. Agxicultural labourer 75
6, lIraditional orafte 75
Te oshers 26
lotal 2039

A majority of the parents were coolies. 'Uoolle’
indicates all those who ear : their wages oa a daily
baaia and includes wa sons, sooicutters, porters and the
iiks, 'aite collaxr and desk worker:s include those
in olerical positions, DIraditional crafts include
sueh occupat ons like goldsmiths,weavers, bdasket makers
and the lile,
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B, Anthr st measurensits of ihe iafaate:

1. Meaa nalghte;

lable I1II presents the mean heights of infans boys
and girla « in the oress-sectional atudy,age wise,

U813 IXX

MSAN HIIGAT3 OF INFANT ”gusgb GIRLS OF THS CRO3S 320TIOEAL

Mean height (om)

Age 4in ]
HONLAS o w o cwone scnscneswe s e e e e
Boys Itandard ALl India Standard Al India
eviation values Gixls Deviation values
(1971) (1971)
Saw dora 49,03 £ 3 0.56 b 48,91 22,38 -
1 5. 52060 g 5438 e 52,20 13,07 -
2 s+ 57410 3 6,02 56,2 55.60 £3.%3 5%.0
s 60,66 5 1.56 = 5712  25.42 e
b 64.%9 5 4 4.05 62,7 6159 $35.84 60.9
6 65.21 2 de ¥t L 64.25 2 4.17 b
7 65.80 b 4 2,96 - 64.84 23.84 -
8 68,22 kA 3.08 64.9 65.00 2 4.07 64.4
9 69,08 2 3.89 - 69,16 24.69 haad
10 69.75 & J.92 - 68,6 24.69 -~
11 71.00 b 4 4.16 69,5 69,24 22,94 66.7
12 | 71.20 2 Je16 T3.9 69,30 23.47 72.%
B M WO W ESE S AN E NS00 0 NS00 8T DSBS



The mean hoizit of the infant boys ranged from
49,03 on for tae newborn %o 71.00 om for the 12 month
0lds, increasing asarly by half the dirsh length
durmﬂ\;a months, About 22 om have been added $o the
dirth length in the firss year of life of the {anfans
boys. With regard to the infant girls, the correspoanding
increase was 20,39 om in the first year. omewhat$ similar
findings have deen reperted by Cameron and Hofvander (1971)
wio recnrded an increase of 2% cm in haight in the first
year of life for boys and girls,

4 comparison of the mean heights ol this study with the
values available [WR (1969) all India (1971) for the 2ad,
S¢h, B8th, 11th and 12%h month, indicate that the mean
neights of the infaat boys in the study are slightly
nigher than the values of All Indsia (1971) except at the
14%h month, whore in there is a deorcase by 2.7 om. e
mean hdeight of finfaat girls compare well with All India
(1971) values except in the 11¢%h montih where the tiafants
of the present study regissexed a height 2,5 om. Aigher
shan tke All India values nnd in the 13th moansh, a lower
value by 3,2 ca. 4 gimilar study oconducted by Jevadas (1972)
in JoSmdasore indicates that the mean height of the infant
boys was Jlower by 1.9 cm, {n she present ntugy in the 7=9 month
age rangy, and by 0.6 om in the 10«12 meath age group.

With regard to she infaat giris, the asen height of the
presang s‘tndy is in closo agreewsnt with the study ie in
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e¢losy agroezent with the study of evadas (1972), exoept
at 10-12 months where in $he infant girls of she present
study had registorsd lower values by 1.8 om, This is
undersfandable ia the 11zAt of the £a0t that both in

the data of the ICMR and Devadas, the samples vers drawm
from all income lavels. 'here as, tho saaple ia the s
atudy was limited to the lowes$ incoms bdraekes. In
general infant-boys werw Saller than infansegirls right
from birth to tha first year of life.

2iguxs 2 gives the perocentile heighs diatsribdustion

of sne infants,

™he 10tk percentile of the Soston standard is clearly
over the 10th aad 50th perceatila of the preseant atudy dut
buf'
the 90%h poreentils competes with th+ 3oaton 108k fails o be

overtakea by the 11th month,

The 48t Jengal average heighte lie 4a botween the
50th and 30th psrcentils of thz present study.

2, MNean wejghts of infants
Pable IV presens: the mcan weight of the infant boys
and girls from birth to 12 monihs of age (ippendix III),
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TASI8 IV
M2AN WIIGKES OF TAPAN? BOYS AND GIRLS

doys W ight(kg.) Girls
m“.ﬂnth’ - WD BB B®®R R G W GG e® B> e e

Humbey 3.0, All India dumder S,D, aAld

India
New barn 2,65 30,49 = 2,65 30,52 =
1 2,86 321,00 = 3.32 50.67 =
2 406 23,40 4.8 436 30,77 4.2
3 494 31,09 = 4.40 50,88 =
4 5.33 £1.05 - 4.90 1.2 =
S 5.89 20,93 6.7 5,27 20.99 5.6
6 6.0 $1.03 = 5,75 30.87 -
7 6.39 £0.94 = 5,96 31.05 -
° 6.1 20,84 6.9 612 31,02 6,2
9 6.98 $0,95 = 6,48 31.07 -
10 7.10 2£1.09 = 6.58 30,29 =
11 7¢20 $1.27 7.4 6.60 $1.07 6.6
12 7.39 $£1.07 8.4 6.85 31,09 7.8

The mern weight increase of infant boys for 12 months
18 4.7 Xgoy with a doudle fold increase even By the fourth
month and thwee fold {norease by the 12%h month, These are
in agreemsns with she views of Venkatachalam and Redello
(1971) and Jameron and Jofvander (1971),
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Ihe mean woight of {nfant boys in the preseas study
was alightly lower than the 4All India values, the
difference ranging from 0,09 to 1.1 kg In the oase of
infans girls the values eompared well with the 2nd, 8%h,
9%h and 11sh month olds while for the Sth and 12th months
a deorease of O,4 and 1 kg. Fespectively were notioced,
Also the infant girls could register a doudble fold |
increase in ths wmean weight only by the 5th month and
did not triple at the ond of one year,

Acompariscn of the present study with that of
Jsvadas (1972) reveals Shat the values of the present
study were lower, the (ifference varying from 0,47-1.13 kg
with respect to both infant boys and girls, T[his differsnce
may be due t0 the fact that tho present study was limited
to lower aooto-cc‘anouc status wiile tae afore said included
both high and low socio-economic status, Ihe geusral tread
i3 that the infant doys are heavier than Mdnt gizls, Fgure
3 shows the peroentile chart of weights of iafant boys amd
girls in the pressns study, [he Boston 10tk percentile is
not oconsissently higher than the 90th percontils of the
atudy in bot: the boys and girls, but finally overtuces
1%, he 90%h peroeatile of thw Weat Bengal study regissered
similar values as the preeent study but oversakvs it in the
12%h month,
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3. Iead oixewnleenssi

Table, preaents the mean head ouwnon of the
infant boys and girls fro- birsh to 12 monthe (Appondzx ),

TABIR V
MAAN H34D CQIRCUMFERANQE OF IAFANT BOYIS AXND QIRLS

Mean head Oiveumferense in onm,

'1\8.tl.ﬂn'h'---o-o-onounon-'---o----.-

Boys 3,0 4All India OGirls 3,0, All India

va hues va lues
Hew bora 33.70+« 2,69 - 33,09 1,953 =
1 36,40 2,694 - 34.718 2,123 =
2 38,00 2,82, 38.6 36,40 2,209 37,7
3 38.80 2,594 - 37.08 2,51y =
4 40,08 2,06 ¢ - 38,88 2,552 =
b 40,90 2,492 41,5 40,31 2,783 40,6
6 41,60 2,492 <« = 4031 2,793
7 41,60 1,87 - 40,81 1,36
8 43,20 2,45 42,6 41.34 2,67 47
9 43.60 2,452 - 41.69 1,722 =
10 43.60 2,494 - 42,30 1.56s =
1 43.90 1.664 43.7 42,75 2,40 42.4
12 43,90 3.35 ¢ 44.4 43,29 3,185 43.6

The meaa increase in head eir e of doth boys
and girls was 10,2 cms over the 12 .5 month period., Ihe mean
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head cirounference of iafant boys aad girls are ia close
ummu-nt with the findings of the All India ltm}u- (1971).
The infant boys seemed S0 ¥ecord a higher head oircunference
thak $aeir female countexparts as indicated by the Iadle V,

Pigure 4 gives the percentils chart for the head Nouountoioncl o

of infant doys and girls. 3ince no percensile charss were
available, comparisons could nos be made , Comparisoa of
nean head circumference with She values o7 sbtalned by
Ghosh g% a) (1971) reveal that doth for boys and girls

the values of the preseat study are higher bdut, lower than
Anoriean values pointed out by tham,

4. Shast olxdunferences .

Tadle VI records the ocheat oiroumference of infant
boys and girls from dirsa %o swelve months (Appendix V),



RRER ‘ PASLE VI
Mif CHS3? CTROUMPERINCA OF ISPANT BOYS AND GIRLS

v
S 0 % 8 N U 9 8 9 S 68 8 W O O SN N800 9 8 S 908 ® 8w sae

Chest circumferencs in om,

moaths  Boys &b, | A1l Indta Girde - S0 AL
Means Neans India

How born - 32,37 4 2.687 - 32,20 322,33 -

1 35.30 3 3.12 - 35.10 92,49 =

2 57.90 ¢ 3.24 36.0 37.50 2 3.75 34,7

3 39,10 4 2,69 - 57.70, $%.00 «

4 40,10 £2.29 o . 39,86 , 22,87 -

5 41,80 $£4.%8 39.4 40,80 $3.25 38,0

3 42,08 2,96 - 40,87 22,24 -

7 42,67 22.%50 - 41,38 22,54 =

8 43.70 $2.96 41.1 4,09 22,67 39.5

9 43.70 4 2,65 - 2,15 23.96 =

10 43.72 3 3.17 - 42,62 $2,45 =

11 44.80 32,59 42,2 43.35 22,91 40,5

12 44.80 $2,59 43,9 43.65 ' 32,99 42,3

L 2 BN AR BE BN BE BF BN BN BN B BN M N I N I N N N N N N NN N EEERELE

The cheat ciroumference of infant boys Lnoreansed
by 12,43.0m waile she inorease for girls was 11,45 om in the
Lirst year of ufe.
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Comparison with All India values indicate that for
both infant boys and girls in the prasent study the mean
chess olroumferance was hAigher, differeagcranging from
0eT=2.6 om and 1,3 = 2,8 om regpevtively. Figure 5 gives
a paxrcentile chyrt for the oheat sirounfereance, of ianfans
boys and girls, Jowever no comparisons were available,

5. Am oirqupforence;

fable VII'prnonta the arm circumferencs of the
infant boys and {mm of the preaent atudy (aAppendix VI)

TABLE VII
M2AY ARM CIRCUNMFAREHOS OF INFANT BOY3 AND GIRLS

» 8 B B 2 % 8 8 % S5 % 98 28 WS NS A% 9B 8w O 80
L

An Civounference (om)

M.mmﬂthﬂ L I T W SR R RS N IR I B I B R NN

‘ Boys 3,0, uirls Se e
Hew born 9,70 2 1.64 9,89 gt1.48
3 12,36 41,49 11,79  21.55
4 12,75 &‘061 12,40 &'o,‘
6 18.60 3050' ‘3.00 :‘;32
7 13.15  21.99 15,00 31,98
8 13.60 30005 13.00 &'045
9 13,60 &"095 13.56 &1047
10 13.60 3105‘ 13.36 &‘0‘9
12 ’30‘0 &'.’4 '3037 t'o”
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aA00ording to dofvander aund Jaweroa (1971) she axm
ciroumfersnce at birth should be around 11 om and about
16 om. at% the end of 12 months, with an increass of 5 oa
in the firass year of itf.o. In the preaeat study, the
{nfants started with a lower arm ciroumfezeaces of 9,70
and 9,89 om, respectively foxr boys and girls who could
reach only 13,60 aad 13.37 cm. at the ead of ene year of
1life, Me increase was 5,9 and 3.48 oa, Iespective ly,
whioch 13 lower thaa the valuos recomssnded by Hofvander
and Cameron (1971). Pigure 6 gives the percentils
distribusion and nean arm oircumforence, UCemparison of
the mesan arm oiroumfersance of the preseat study with two
sther Indian stuiies indicate that, the values for both
boys and girls was higher in the preseat atudy as compared
with atuiies of Baaik (1970) and Gupta (1971).

As has already been stated, all the infuntas for the
orssseneational study were drawn froa tha lower 50010~
economic . s¥ata with their faomilies on an income of
h. 650200/wonsh, However to find out differeaces 1f any,
vetween the heights and weighss of infanis and sae diiferences
in inocome, in terms of less than ¥, 100/month ani more than
M. 100/month, the data were analysed statissically,

jh P
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Tabdle YIII presents the asaociation between mesan
heights, weigiats and incons lavels.

TABIE VIIX
A330UIATION 3379835 MIAN BRIIGATS AVD WIIOGHTS AND INOOMB
LIVELS
3N I BN BN NN B B I BN BN BN BN BN NN K BN O BN BN BN BN N BN NN O I BN R A B
AR Hean Associa- Hean AssoCia=
hoight 3,0, tion with weights 3,0, tion with
on incone kg income
Jew born 49,05 0.56 6.7 2.65 ‘005 0,8%
1-6 months 60,79 3 3.7 2,06 4,67 21.4 5,07
T7-12 months 69,10 z’.’ 1.26 T.2 2.“1 0.87
sixle
New born 4,91 22,9 0. 11 2,69 20452 3.45
1«6 months 59,9 &‘02 2,97 4.8 30059 0.9%
7«12 nonths 63,7 4 4e1 0.33 6.7 20489 1.07

| E N WS % S O &g N B Y GG 8 % % 9N 2 8 0SS & Y S A
* S'-Sh;f-l'cg;nb at ) Pgrcen&? '(.cve,l__

There was no assooiation detween the two groups, In
othexr wordas, wvhether a parsicular family delonged $0 the
income group of below ke 120 or above B, 100 414 not make
any difference with reference to the mean hoight and weight,
fhis 49 but reasonable since the difference between the two
groups in terms o° inoome is very less(Aprendix VII).

Tabdle IX presaats the relationship betwoen mean height
and weight measurements of the in‘ants andparity and sexes,



8183 IX

MBAN REIGHTZ AND WRIGNHT A3 CORRSLATED WITH PARITY
ARD 33438 OF IdFANTS

I I I I R R R R N E R E R Y
Are in Varianoe between Variance between
Measuremsnts months parity L HeXee

Mean sum P & Meaa gum 71» -
of squares Ratio of squares Ratieo

o % O W W P ® WH W G W S W WD S A WS W W WD W W WSO

Heights 4in Jew

on born 0,96 133 1.13 1,964
1=6 0.745 357.20 0.02 1.000

T=12 0.11 1.00 38,5 3500,00*

veight in kg. New boxn 0.0408 100,00* 00,0004 1.00
16 0.015 1,00 0,135 9.00

7=-12 0,055 ~ 1.00 1.04 19,01*

*3igaificant at 5 per ceat level

fhere was no significans :lifferenee (applying ‘P
test « Appendix VIII) due %o pority with regard to the
mean hoight of tafants of Lotk sexes. A8 for the mean
welight parity seemed to ianflusnce only the birth weight of the
infante, The difference was statiatically significant as
S per cent level,

The d4ffaxece b;tmn $ha 4 sexss was also found to
be statistioally aignificant only for the 7«12 months age
group at 5 per cent level for both heighps and weights.



Zable X precsents the mean heights of infants bhreast
fed and combinution fed (Appendiix IX),
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Table X reveals the fact that although She mean
heighs of the breast and comdinasion-fed infants of both
sexes differed (Comdination-fed, being higher) she
'difforence was not saviesically significant. A higher
mean height in the case of the combination fed group may
be attributed to the fact that the combination fed infants
have $he advantage of osher foods in addition to breast

nilk,

T™adle XI compares the weights of breast fed Vs
combination fed infant boys and girls (appeadix X).

RN NI T STE o L ey i BT R ."7.:7
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Although the mean weights of breast fed and condination
fed infants of both sexes differed (condinastion fed being
highoxr) the ‘Gifference ias not statistically mwncut.

a;bh xxt proaontu She various types af wuuag foods
given for she infants,

'24BL8 XIT SRR
2IPE3 OF WRANING 20023 GIVaN

4
.
.‘..“.ﬂ.‘“‘.‘.0.“‘.&‘.‘....

8. %o, Jeaning Foods o .'iunbort:i infants
t. Hagti Kool ° | o 632
2, Rioe ool ' 188
. T4 L e
4 Bread T 80
3. 3isouits S 55
6o OComnercial weaning foods =~ = 20
(Parex, Ragott and itlke) -
‘ e .
Zotal - oM

Tabie XII reveals the cemon Loods used for weaning
inTants, The foods listed mro used by infants iz she

eamdination fed group of 1071 infante. Hagi koolu seemcs 8o be

the mos$ popular item of weaning.
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Zable XIII presents the nean dight/Height Ratio
of iafani boys and girls with the correclation besween

Hoignts and weignts (Appendix XI),

2A81L3 XIlI
MBAN 3162/ HITGHT RALIO OF IHFANTS %

daight/ Coeffie 4ighs/ Coerfioient of .

Age Hoight odent Hoight Corre lation
Ratio of eorrve- ralio
Boys la:d.?n girls Girls
4
New borna 0.06 0408
1. » 6 months 0.09 «0, 7805 0,06 + 0, 4082
7. »12 moaths 0,08 0.08

1
S
w W W Wmw B NSNS e RS N 5 BES NS SO WS e e

Mme value of '»' for boys was +0,7805 and ia the
caso of girls 1% was +0,4802, shus indicasing that therxe
was a positive correlation between heights and weights in both
sexes in agreement with the IOMR study (1972).

fable (IV gives the mean Cnest/Hend ratio of the
infant Boys ang gixls 4in the present study,

[ — — . A S _ = = e I - S o _mm LTo T =
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TABLR XIV

K3AN CHIST/HEAD RATIO OF INPANES

B 8 8 8 & 8 % 9 8 D 8% 8 9T T NE W WY WU I SR
.

Chest/Hsad ratio

m LR B IR A R N I RN EEXS
, Boys 3. D, Girls 84 Do

B & W W W W AW W W W WP B EG DT G DWW N S ® GO D

New bora 0.87 2 0.21 0.87- &0‘2'
1-8 moaths . Q.94 5. 0.48 093 ;00“
7-12 months 1.00 3 0.21 0.98 0,21

Table {IV {ndicates the Chest/Head ratio in the

infants, The new born infante Boye and girls hai a Ghest/
Head ratio of 0,87, Me ‘hest/:mad ratio of 1«6 meath
infant doys was 0,94 and Shat of infant girls was 0,93,
Tor the age group of T.12 months, the ratio was 1.00 for
doys : while 4% was 0,98 for girls, ’'bviously shere was a
definito inorease in the chests/head ratio with iaorease in
age. 2Ihe Jhest/Head ratie of infant boys was slightly
higher than the girls, The Chest/Hsad ravio ian the present
study correlates well with the values of (mmeron and
dofvander (1-71) who have expressed that the Chess/Head
ratio should start exceeding one in the first yoar of life
(Appendix XII),

Tadle XV presents she anthropometric measuremeass of

the infants in the longitudinal study, over a period of six
monthas Lor boys and girls (Appendix XIII and XIV),
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LABLS XV

ASBEROPOMSTIRIO MBASURAN TS OF i3 [APARTS IN 143
INHQGITIDINAL 3PYDY

Anthropems Szie age of the infants im mokhe
measurensnts I I A I T RS R A S R
)} eonthas
length om, 59.9 60,8 61,0 62,5 64,2 660”
wight kg. 291 319 553 S, 6.36 6.32
Head oircumfexence
on 35045 36.43 18,680 40,52 43.82 435,02
Cheat oircunfore
enag om, 3€.83 37.1C 37,10 ”o‘o 41,0 ‘10‘
Arm eireumferonce ~
(- PN "15.10 13.1 13.5% 3.9 1.35 13.5
Teioeps skinfsld - = 345 = L -
Infagt Gixlas ‘
length in om 59,23 60,30 60,77 62422 62.78 65,38
wmight kg, 4487 5,06 8,2% Se 4 5.50 568
Head ¢iroumference
om 57.59 398.26 39.02 40,0 41,20 41.95
Owat eiroumlerende
on 36,0 36428 39,70 40,72 40,81 41,00
Are ofrounferxence
on 1165 22,15 12,70 12.45 13.54 13,63
Br {oeps skinfold - e 9,00 o= - -

R
®- W 8 % B W S0 8 S 9 9T H AR T ES NGNS O 2 ee
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The mean imaisense in tae helight of iafant girls
from the 4th to 9ta moath of 1ife 4in the hnguuu;ul
study was found to de 4.15 om for a period of six months,
and 7.08 om for bdoys, ihe mean weight incrsase for girls
wias 0,81 kge and 1,61 kg, for doys,

Mo head cireuxtimenes in0resseéd By 5 oa in the
case of infant girls, asd by 4.3 um {n t1e oase of infand
boya.

o' circonfeweRee intreasad by 1.90 om for girls
aud by O.4 cm for boyas.

Ihe L1aczeass iu heigat axd weight over aix months
is 1llectrated in Figure 7, The incrense in the mean
woighte of {nfantn Oo.lp-ml well with the yoecemmeadad value
of 1 kge inoxsase in the 4«9 months, Cameron and Sofvander
(1971). The sriceps skinfold rocora.cd 9.5 ma in sho case of
boys »~ad 9 &2 in ke onse of girls which &s 90 pex cent
atandard(Je 111ffe, 1965) for six menths old infanss,

The values od.ained for the varieun aniiisopemetrie
neasuraments in the longitudinal sudy commreswoll with the
values of the orassessetianal study revealing the geasral
pateern of growth, '

Mis mean Ln3rzaso per nonth of all the antiwspendiris
neasurensntawere not uniform, sinoe the inlants in this group
£01l in the 4-9 month ags group, wien at somw sdage weaning
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INCREASE IN HAIGHT AND WEISHT OF INFANTS
IN THE LONGITUDINMAL <TUDY

Weight 1in ﬁg
~— Boys

Girle

Seanle
Yaxis 1 em-1 kg
X axis lem= 1marth

75 |

70 1

55 1

]

55 1
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Lergth in Cm Seale
yaxis 1 em-5em

X axis 1 em-1m-~rth
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would have besn inztituted with the introduotion of eaning
fooda, the adegquacy or ctherewise sf whioh La not knowa,
thoss Sransitional adjustments could be the answer for

the non unifornity 4a $ie mean increarss pe¥ monta,



Y. FPMARY AXD CONZCLUITON

fhis study on anthropometric measurements of
infanta under one year of age was oarxied out in sight
muaioipal materaity oentres and two hospitals in Coimbatore
oity. [Iwo thousand and thirty aine infantswere studied
orosn seetionally and 120 iafunts longitudinally fer 6
month:, Ihe income level of the fumilies of all the infante
ranged from M, 65/- to M. 200/~ pex ronth, The whole
saxple was shua represensing the low 30010 edomounic group,

S
A JEEET
© e Wk

the fiadings of the study ares

t. Both infant doys and girls inareaced their
birth langsh by a half in the ocouxsnpf the
ZLrss year,

2 The infant boys and giris registered a two _fold
increase in weight by the 4th and Sth months
respectively. A defini% threefold iacrease in
dirth weight wae acialevod by the infans boys in
the twelve ponths while the infaat girls, lagged
ulightly tehiad,

3. 1The nxm oiroumference of the iafauts as the ead
of tha 12 monsh period wmae13.6 om, for bYoys and
13.37 em for yirzls, .Jlthough sheee wexe low
when oomhaxred with the :mstern asandards of 16 oca
the arme oireunference measurements compare well
with those of Indian atudies,
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There was no significant difference with
regaxd to sne awigate and weignta of ianfants
dug to sheir parity, iacome level or type of
feeding (dreass feeding alone or conbination
fﬂ.dlﬂg)o

Son comminstinn-feld {afants, who coenssituted
about 50 per wat of the total smapls wure
fed on rant, ' ‘tenrhu, ries kooshu, 14414,
bread or bBisculits in addition to breasts milk,
Jormeroial weaning foods ware not popular

- beeause of sheir prodiditive coat, barely

one per zent of thy totel maple uningihen,

The mean weight and heizht ratio had e
positive corielatinn indtoating thas weighd
and height currxelate well with sach other,

The Cheat/ad ratio tmdiocated thay the ratioe

was 1.00 ct e and of 12 montha 4n the case

of iafants Soys and 0,96 in the case of infant
girls, thus conforming tie .amexron and iofvaunder's
(1971) recomsendation,

the mnan inoreans in ail the anthropome trie
poasurements of all tae infansie ia the loagi-
tudinel study werv aot very uniform, possidbly
due ©o the trunsitional aavare of ihu weaning
period,

Infxnt doys were heavier and talisr than ianfant
giris, they aiso had & higher neal, chwet and
arm eircumferences than the infant girls,

whioh 48 in Sww with 411 India (1371) asandards,
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On the basis of shese fimiings, the iaveatigator

recommends thats

1.

Aurther studies on the anshropometrie
measurementz of infantsare %o be ade 4in
differeat incoms levels to arrive at
genotically suitadls staadards for comparisea
of gx'ourtll.

Compulsoxy redording of weights aad neighte
of infanss be sasured by the wunicipality

and other Governmental bodies at montAly
{ntervals 30 that the growsh of the infanta
oan be monitored along the desiradle channels,
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APPENDIX X
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APPENDIX XX

GALCULATION OF VEBIGHT /HEIGHT RATIO
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GALCULATION OF CORFFICIENT OF CORRELATION BETVEEN
HEIGHTS AND VEIONTS OF OIRL INFANTS
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CALOULATION OF COBPFICIENT OF CORRELATION
BETVEEN HEIOHTS AKND VEIONTS OF BOY
INFANTS
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APPENDIX XXX

CAICULATION OF CNEST NEAD RATIO
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APPENDIX XIXX

PREQURICY DISTRIBUTION OF WEIGHT OF GIRLS IN THE LONGI-
TUDINAL STUDY
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FREQUBICY DISTRIBUTION OF HEIGAYT OF GIRLS IN THE
LORGITUDINAL STUDY

® 6 ® ® & O G O O O O ® P O G O W e v e P v e e e e -

Hedght in Aug~ Septem~ Ooto- lNovem- Decem- Jamu~
ems. uss b bey ber ber ary

$S « 60 3 2 18 3
60 « 63 "8 as Sh ho (1) (%)
‘, - 70 - - - - , 9

- & & ® ® ® O & ©® & O o O T e e S O 0 e P O O e o e
a

| . PREQUENCY DISTRIBUTION OF KEAD CIRCUMFERENCE OF GIRLS
- IN THE LONOITUDIMAL STUDY

- O & O & ® ©® o ® o T ®» O O v T O G O O & »p S eGSO DO O™
Head Cirsume Aug= Séptem- Octe~ Noveme Decem~ Jamue
ference in emp. ust beor ber ber ber ary

38 - b S b 36 26 13 4
MO « &S ] ] 16 26 36 &b
.’ - 350 '™ - - - % )



ER

PREQUENCY DISTRIBUTION OF CHEST CIRCUMFERENCE OF GIRLS
IN THE LONGITUDINAL STUDY

o @ ® ©® O ® ®O G O O o O o O O WP D OGO PeOeOee Y 6o oo
Chest Ciroume~ Auge Septeme Octo- lNevem~ NDecem~ Jammu~
ference in oms. ust ber ber . ber ber ary

® ® & ® & & G & B S W OGO OSSP OGO O
!

33.%5 = 8.3 1 R 1 th 5 2 -
28.5 - 43,8 - 3 38 A8 50 52

- ® & 6 PO ® e g 0T e PP e e T O T OO B O e P

PREQUENCY DIZTRIBUTICN GP AiM CIRCUNFRRZICE OF GIRLS
IX TRE LOWIITUDINAL 3TUDY

- o o ® O & O O P S B O OGP e T P P e TS ® D ® e

Arm Ciroume Auge Septem~ Oete~ Novem- [Decem~ JaRu~
feresso ina ust ber ber ber ber ary
Cmo.

® ® & ® ® ® B G O S G B B O PSSP TSSO O e

8.5 - 10,3 1 - - - - -
10,5 « 12,3 A6 3 21 as - -
12.5 « 14,3 S 18 3 2k L} 1]
14.5 « 1645 - - - - 1 [

- ® O ® O O eSO OO eSO eSO e S e e e



123

APFRNDIX XXV

FREQUENCY DISTRIBUTION OF VEIGNT OF BOYS IN THE
LONGITUDINAL STUDY
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FREQURNCY DISTRIPUTYION OF NEIONT OF BOYS IN THE
LONGITUDINAL STUDY
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FREQUENCY DISTRINUTION OF CHEST CIRCUMPERENCE OF
. BOYS IN THR LONGTITUDINAL STUDY
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