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X INTRODUCTION

India ftn the second most populous and the seventh 
lQngest country in  tbe world* with a density o f  population 

ITT per square wi t h kilometre (India 1976) * I t  baa been

estimated that tbe growth and f e r t i l i t y  rate la  about 2*5* 

whieh means that by 1981 India would ovoid a population 
figu re o f  TOO m illion* something needs to  be done now and 
urgently to  arrest such a high rate o f  population growth* 
i f  we are to  advance any further in  our soolo economic 

conditions -  country as a whole* Realising th is the 
government o f  India has been engaging I t s e l f  In many kinds 
o f  family planning a c t lv lt ie s . Limitation e f  birth rate 

end proper birth  spacing have been the two maim objectives 
o f  family planning programme In India according to  
Bhalla et a l (19T4),

However i t  has now been realized that family planning 
w ill motteaccepted in developing countries u n til a sign ificant 

reduction in  infant mortality baa been achieved (HAG 1975)* 

because people are afraid that th eir children may die and 
by having many children mt~lCaat a few may survive* This 
'Child Survival Hypothesis* holds that w ee  Infant m ortality 
doclines, parents w ill perceive that fewer pregnancies only 
are neceeeary to  achieve the desired lim ited family else*
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Against such a hypothesis, the survival rates anong 
the inffcn&&G are alarmingly low. Infant mortality rates 

are estimated to  he around 09/1000 l iv e  hlrths by Gopalan 

et al (1971) which Is s t i l l  nuoh higher than that obtained 
In technologically  advanced countries lik e  Sweden (13.3);,

Japan (1 3 .9 ), United stated (23.4) and Australia (1 8 ,2 ).

In th is  context o f U n itin g  the family e lse  and 

reducing the infant m ortality breast feeding assumes great 

Importance.

The b io log ica l link between the mother and the 

ch ild  continues even a fter b irth  through breast feeding 
up to  weaning. The psychological boundaries between the 

mother and the ch ild  are blurred and the mothers in many 
cultures especia lly  in the developing countries view their 

babies much more as an extension o f themselves according 

to Samalingaswami (1976),

nursing the ch ild  is  an extremely ancient physiological 

process, long antedating placental gestation. in  the 

opinion o f  J e l l l f fe  (1976), human milk is  highly protective 
a^pinst infant malnutrition and the associated in fect ive 
diarrhoeas. A ll mammalian alIks meet the highly sp e c ific  

physiological needs o f  each species to ensure Its  optimum 
growth and development. Beoernt studies o f J e l l l f f e  (1976)
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Indicate that there le  truth In the eld  wives te le  that 

breast feeding has a contraceptive ch ild  spacing e ffect 
which Is related to  the anovulatory e ffect o f  prolactin  
and ether hormones secreted by the anterior p itu itary  in 

response to  the baby's Bucking, 0a* a world wide basis 
lacta tion  contraception probably has a numerically greater 

rate e f  protection from pregnancyf measured In woman-months 
per year* than has currently been achieved by technological 

devices,

J e l l l f f e  (19T6) has pointed out the anti-In fective  
properties e f  I t  due to  i t s  contents o f I  gA, lootoferrIn  

and Lysozyme t a n tl-a llerg lc  properties due te  the absence 
e f  beta-laotoglobulln  and serum bovine albumin. The difference 

in  financial cost o f  breast feeding and b o tt le  feeding are 

very large . On an individual family basis the cost o f 
formula can be Compared With the extra nutrients needed by 
the lactatlng women that i s  800 ca lories  and 90 g , e f  protein 

which would mean 25-S0jt e f  the fam ily 's earning In e  low 
Income group.

Thus the advantages o f using hr east milk weigh much 
heavier than the centra indications unless the anther le  not 
in  a position  te  de so* However the prevalence o f  lactation  
has declined In poorly nourished as well as adequately fed 

Communities, This Is  beoanse e f  in su fficien t emphasis and
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understanding by health professionals, changing ro le  o f  urban 

women, pressures o f  commercial advertising, the b e lie f  that 
b o ttle  feeding Is the modern say and adoption o f  cu ltural attitude 

In shleh the feuale breasts are f e l t  to  hare an exclusively 
esthetic and erotle  ro le  without any nurturing function*

This leads to  disastrous results In ths forts e f  a ris in g  
Inoidsnee e f  early marasmus and dlarrboeal d isease, because 
b ottle  feeding le  attempted by poorer wonen without su ffic ien t 
funds to  purchase adequate quantities o f  formula and reasonable 

home hygiene. Thus breast a i lk  is  the eafest food for every 
young infante who could be nursed at the hreaet and is  probably 

the best asthod o f  providing gra tifica tion  and a sense o f security  

to the babies.

The f ir s t  and the fereaoet step in  successful breast 
feeding is  maintaining at an optimal level ths nutritional status 
o f the mother. The nutritional status o f the exterogestate 
infants in the f i r s t  year o f  l i f e  depends on the loca l methods 
o f  infant feeding through the foe ta l stores, the maternal diet 

In pregnancy and on ths aethers own nutritional status*

A fter b irth , the ch ild  s t i l l  may be fed from ths 

aether*s body, the food now being produced by the mammary glands
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Instead o f  being supplied through the blood stream* as 
before birth* As the baby gains In weight and becomes 

increasingly active* the food supply from the nother must 
Increase (Anderson 19T2)*

The well being o f the infant depends t e  a considerable 
extent on the diet o f  i t s  mother during pregnancy and 
lactation* The nursing o f the ch ild  nakes extra demands 

on the nother* and her requirements o f  protein* vitamins 
and minerals are increased as a consequence* Hence lactation  
makes a great demand on the maternal organism than even 
pregnancy.

Hence i t  becomes essential te  ensure the health o f 
the surviving infant and i t s  mother by dessenlnating in for­

mation on the benefits o f  breast feeding* countering commercial 

pressures toward a r t if le a l  feeding and by establishing 

employment p o lic ie s  te  enable the mothers, breast feed their 
infante* There i s  an essooiated need fo r  nutritional 

protection o f  nursing mothers and the extero-(estate 
through the pest weaning perlodjNAC (19T5).

The starting point towards improving the nutritional 
status o f  the nursing mothers ie  te  know that they eat ao 
that emphasis could be placed on areas o f  foods which are



essential but not consumed, Zt might alee be Interesting 

t o  note the amount and adequacy o f  breast milk, since data 
along these lin es are lacking (Rao 19T4) J ft l l i f fe  (1976) 

spines that the figure o f  850 ml/day quoted often is  tee 

high and hence more studies are needed to  find  eat the 
correct volume o f  breast milk. I t  might also be worth 

finding out the age until which breast milk could be eon~ 

sldered as a so le  food fo r  the esterogestata foetu s, as 
judged by the baby's weight gain. This might throw some 

ligh t on the eontro-vrrsial question ante how long the ch ild  

oould be so le ly  breast fed and what ie  the right time for 
the introduction e f  weaning feeds* Some recent investi** 
gatless in  poorly nourished communities into the adequancy 

e f  breast milk as the sole feed fo r  tho extero-gestaic 
faetue have shown periods o f  only 3-4 months rather than 

s ix  months known to  he the oase with well nourished breast 
feeding mothers and previously reported from many developing 
countries ( J e l l i f f e  1976)*

Considering the rapid decline in lacta tion , i t  
might ha useful to  study the Impact e f  lee tat ion on the 

health e f  the infante* The present study alms at

1* Finding out the food consumption patterns e f  nursing 
mothers and the resulting nutritional status.

Volume and Composition e f  breast milkd*
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and 4

\

\N

« Health status o f  Infante who are breast fed as 

against non-breast fed*

• The problem o f  lactation aaenorrhea* I t  is  hoped 
that th is study1 would through some &lght on the 
need for breast feeding and related aspects*



I I  REVIEW OF LITERATURE

The literature pertaining to  th is study on ‘ Nutritional 
P ro fits  o f  selected nursing nothers and their Infants in 

Coimbatore city* is  dealt with under the following headings!

1. N utritional demands during lacta tion .

2. Nutritional status o f  nursing mothers in India.
3 . Studies on Breast milk.
4 . N utritional status o f the exterogestate foetus 

as a ffected  by maternal nutrition .

8» Information of Infant weaning foods
6. Birth spacing and Family Planning.

i .  Nutritional demands daring 1octetlou t

Rao (1974) carried  a survey on expectant and nursing 
mothers o f  low income group and found that their d iets were 

grossly d ifferent in protective foods as well as in staple 
cerea ls . According to  him on an average, a nursing women 

in India subelets on d iets whleh supply about 1800 ca lo r ie s , 

45g o f protein , lS.aOmg o f iron and 200-3OOmg o f  calcium 
per day.

Devadas (1973) exhorts that during la cta tion , the 
nutrition  requirements o f the mother increase progressively’



over her pregnancy nosd, with two exceptions) her Oaloium 
requirement i s  unaltered and hor need for  Iron returns 

te  that o f  her pre-pregnant statue* Additional Salories 

and nutrients are required by the mother fo r  a Ilk production 
which should increase steadily  on the needs e f  the fast 
growing baby* Unless a aother has a substantial diet* she 

w ill  produce a ilk  at the expense o f"th e oaloriesand nutrients 

her body requires! she may not be able te  produce milk 

adequate in quantity and quality fo r  her baby* and she nay 
lees  weight and health* The ICMR nutrition  Expert 

Committee (19T1) assumes the average amount e f  milk in 
nursing women in  India and other developing Oountrles te  

be 600 m llll  litre s *  Aeeording te  th is  estimate the 

nutritional requirements e f  nursing mothers have been 
suggested by various expert Committee^-

WHO Expert Con»ittee(i073) assumes the optimal daily 
milk output e f  an average mother te  be 880 ml* This 
would mean an extra requirement e f  600 h* ea ler les  1022 g* 

protein* 340 mg ealelum* 0*28 to  3*1 mg Iron* 430 mg 

v lt*  A* * 22 t#  44 mg a so or hie acid* 1*6 mg Niacin, 0*33 mg 

riboflavin  0*13 mg thiamine* 9*0 mg fo l io  aeld and 0*3 mg 
Vitamin 1 13*
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The mean protein requirement o f  Indian women during 

nnrslng In around 00 g per day or 1.5g per 1971).

In practice* the average protein intake o f earning mothers 
o f  the low noclo economic group is  only around 40g per day 
according to  Kalpaka* (1972). Sehrlng (1970) suggests 

that substitutes fo r  human milk are nereal based foods 

and othor baby foods anis&l or vegetable based fo r  infants 
and young children .

Atkinson (1970) suggests that the dietary requirements 
o f calcium fo r  woman during lactation Is 3 g per day. I t  

would appear however t that even th is lev e l o f intake does 
not prevent skeletal loos* The three women selooted by 

Doaeleon «$ a£ (1970) shews negative ealeium halanees 

during lactating periods despite an adequate oalolum Intake 

hy the mothers.

Against such great demands exhibited during lootatIon , 

we find that the nutrition o f  the nursing mother is  the 
least cared for*

3* gS|rltloa>\ fta jtea .ef Nuffafog nethers In ln d la i

flopalan (1970) and Bhavani Belavady (i960) say, that
the dietary intake o f  the Nursing mother was inadequate.
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Madhavan (1961) and Gopalan (1963) observe that In 

the low soclo economic group o f the XAdlan population, the 

nursing women used g n r lie , tamarind and cotton mad 1a tha 

d ietaries with tha b a lla f that they acted as galactogogues. 

Belavady et a£ (1963) aada a study o f  thasa eustoas in tha 
H ilg lr l h i l l  tr ib e s . The toda mother was usually act allowed 

a llk  during early la cta tion , and was given certain 

glactogogues instead.

Bourne (1965) co lle c te d  data on the nutrient intake 
o f 160 women o f  one week in the 2nd and 3rd wonth o f the 

nursing period and for another one week, seven aonths 

later when the breast feeding had ceased, though the average 

consumption o f  calories# aninal protein and thiamine was 
in  accordance with the recoaaendatlons, intake o f calcium, 
iron , ribo flav in  and vitamin C was re la tiv e ly  low assuming 

a level over 15 per cent d e f ic it  against recommended allowances*

Swaminathan (1971) points out that a majority o f  
women in developing countries su ffer from malnutrition. 
Malnutrition could be a lllv la ted  by improving food distribution  
and the economic, s o c ia l, educational and cultural status 

o f  the people# and a lso by con tro llin g  population and 
eradication o f  communicable diseases*
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Bevadas and Mangel am (19T0) opine, that because o f 

low goolo eeonesle statue the amount they could spend on 

food was deficient* Except Iron , th e ir  diets were deficient

In ca lories  and a l l  other nutrltents*

The kind o f diet consumed by the mother is  Important 
not only in view o f maintaining her health but also fo r  the 

health crffteinfant because studies that are available indicate 

that the volume i f  breast milk is  a ffected  by the poor
Vv

nutritional status o f  the nursing mothers as revealed 

In the next chapter.

3« Studies on breast milht

a . Techniques fo r  measuring the milk y e lld .
b . Volume of breast milk
o . Length o f  breast feeding 

d. Composition o f  broast milk*

a* Techniques fo r  measuring the milk y ie ld t

Two techniques exist fo r  measuring the milk y ie ld  
by the mother, ( l )  to  weigh the ch ild  before and a fter  
each feed known as tost feeding techniques, (2) to  empty 
the kwifeifj hand or moohanleally. (FAC/who 1967).
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Both techniques have their drawbacks* In  the f ir s t  
the quantity measured represents that taken by the ch ild  

and net that seoreted9 which ««p  be larger* th is  techniques 
does act a lien  the taking e f  samples for determinations* 
la  the second method I t  Is  d i f f ic u lt  te  ensure that the 
breast Is  completely empty* Both methods su ffer from the 

disadvantage that their application requires a set feeding 
schedulet the Introduction o f  which nay influence the milk 

output* particu larly  i f  the nether le  accustomed te feed 
the infant ms demand* I t  appears necessary te  make 
observations fo r  atleast a week to  nlnlmlze the p e tr o lo g ic a l  

o ffoots  e f such procedures*

Janz demeeyer and Close (1967) have described the 

many factors that may influence the volume e f milk production* 
They Include the age and weight e f the Infant* age e f mother 
parity* and the state e f health e f the mother along with 
individual variations*

b* Volume o f  breast milk*

Richard (1978) found that* women with very Inadequate 
d iets or frank malnutrition have ft reduced s i lk  volume and 
the energy content e f  the n llk  may he lowered by a decline 

in  the l ip id  Constituents* J e l l l f f e  (1976) estimated
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the amount o f dally  milk secret ion o f the Swedish women, 
at the sixth month on 18 mothers f and found the volume 
to  ho 756 £  140 ml * Gopalan et al (1958) oonduetod a 
ser ia l study o f the output o f  milk right from the f ir s t  
week o f  laetaticn to nearly two years Of lactation  In 14 

poor Indian mothers* The study revealed that the mothers 
secreted between 450 to  600 ml o f  milk per day, t i l l  the 

mid o f  the f ir s t  year o f lactation  a fter which the put 
decreased to  180 ml dally*

Soneewara Rao et al (1950) oarrled out a cross 

sectional study on 184 women who belonged to  the low 

economic groups and were In different stages Of laetatlon*
The y ie ld  o f  milk ranged between 530ml ahd 730*1 dally 

during the f ir s t  ysar Of laetatlon*

The National Research Council (1907) o f  the 8*8*A* 

reports that the output o f  milk increases from about 500ml 
da lly  a fter the f ir s t  week or two o f  laetatioh , to  about 

1000ml in  the f i f t h  month* This increased out pvt o f
milk Continues up to  the 18th month and then becomes lower*

*

Ghopra (1972)* Pelsen (1978) and Gupta et (1974) 
suggest that milk production i s  affeoted by oral costraoaptIves* 

Prolactiuu Is  Considered to  be an Important footer* Gopalan 
(1958) found that in laototing women who become pregnant*
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a marked diminution in tbe out put o f  breast o milk# as 
lorn ae oven one ml occured a fter the commencement o f 

pregnancy*

Oopalan (1958) studies the o ffse t o f  the galootagogues 

lik e  g a r lic , cotton seed and tamarind on the y ie ld  o f milk* 
There was no significant increase in the y ie ld  o f milk due 

to any o f  these galae$agogues*

As the volose o f  breast milk redness the mother fee ls  
the inadequacy o f  breast m ilk, ubleft, in d irectly  a ffects  

the length o f  breast feeding*

G. Length o f breast feeding!

Saxama and Garg (1968) say that about 20 per cent 

o f upper olass mothers never breast fed their babies, The 
usual duration o f  breast feeding on 6 months to one year*
The number o f  breast feedings depended mainly on baby

demand*

Narayanan et (1974) report that among the Harijana 
(lo o  income) breast feeding continued for  too to  three years* 
Xn the leddlars(middle income) 47 per cent babies were weaned 
by the age o f 6 months, Bensal et a l (1973) point out 
thab 66 per cent babies oere breast fed upto 18 months.
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Madhavl (1972) explains that bra st leading was 

eontinned as long as possible in a saapla she studied. About 
3,7 par cent children ware breast fed npte the age four 

years i only 3,7 per cent children ware weaned before age 3 
years, that too probably because o f mothers 111 health or 
next pregnancy.

Hatha at aj. (1972) puts forth that in  a group o f 400 

Infants, 91 per cent o f mothers gave the neonates a p r e lo te a l  
feed. Breast milk was considered adequate upto 6 months. 
There a fte r , the nutritional disorders showed up and increased* 
Prolonged breast feeding, poor knowledge o f  infants d iets 

and delayed weaning were major causes o f nutritional disorders 

o f  ch ildren .

patrl et a l (1973) state that breast feeding in 
Oneternala la s ts  for  a year or more, whereas infant weaning 

ocours during the f ir s t  3 months. John (1973) estimates 
that 21,4 per sent o f  them breast fed for 3 months and 9*7 

per cent o f them fed for 0 months,

Ghosh et a l (1976) opine that breast feeding in the 
Delhi mothers is  being curtailed rather early by a sign ifican t 
mraber o f  mothers. L iterate or older mothers tend to  breast 
feed th eir Infants fo r  a shorter time compared to i l l i t e r a t e
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and young not hers* The i l l i t e r a t e  mother* on the other

hand tend te  continue breast feeding for  unduly prolonged 

periods* The supplementation with liqu id  feedn Is  rather 

early but the introduction o f  semleolids and so lid s  i s  delayed 
unduly In a n a jority  o f  the children* Mothers educational 

status seen to  have a profound Influenco on Infant feeding 

praetleee*

Salber et al (1971) find that a greater percentage 
o f  women o f  the higher so c ia l classes breast feed than those 

with lesser education and in  the lower eoola l strata* Sand 

et a l (1979) Interviewed 2000 aethers and found that soon 
a fter birth 38 per oent o f tho infants were wholly or partly 

broast fsd  and that 70 per oent o f  those Infants had been 
weaned by 8 months # f  age* mothers who stopped working 
before delivery exhibited a greater tendency te  breast fesd*

Gopalaxt (i9T3) explains that a l l  mothers in  aal« 

nourished Communities breast feed their children fo r  prolonged 

periods sometimes extending te  2 years* This practise le  
attributable not only to  cu ltural but a lso  to economic faetors*

Klaohenberg et al (1969) explain that the duration 
o f  breast feeding was related te  sex o f  the infant * age o f  

the aether and soc ia l siass* According to  those authors 
males were breast fed longer thaw females* Surveys conducted



toy Margaret (19T5) show that only 38 per cent o f batolee were 
breast fed seen soon a fter b irth  and In most eases th is was 

not continued beyond the f ir s t  month.

Bal&vady et a l (i960) studied the breast feeding
t

praetiees among four tr ib es  o f the M ilg ir is  in South India,
The study shows that among these tr ib es  breast feeding was 
continued fo r  periods ext ending up to  3 years, Gopalan et al 

(1971) carried out a surrey on the breast feeding practices 
In higher socio-economic groups* I t  was found that only 

22 per cent o f  the mothers investigated had been able t o  
feed th eir  Infants fo r  atleast 6 months. This breast feeding 
d iffe rs  with d ifferent sects* educational level o f the 

mothers and th eir resp on sib ilit ies  outside their home. Under 
these elreumstanees i t  becomes necessary to  know something 
about the composition o f  breast milk* as a ffected  by the 
volume o f  milk* length o f  breast feeding and nutritional 

status o f  the mother.

d . Composition o f breast milkt

Venkataohalam et aj, (1992) observe that protein 
supplementation to nursing mother decreased the concentration 
o f  vitamin A in serum without influencing the concentration 
o f  vitamin A in milk*

Gopalan (1963) points out that the protein supple-



mentation to  a group o f  IS Bothers immediately after the 

birth o f the ch ild  did not shoe any d ifference in the 
y ie ld  o f milk between the supplemented and unsuppiemented 

groups.

Me (197G) points out that the colostrum was available 

fro® seven mothers o f low socio-economic status and three 

o f  higher group, Average protein in  the f ir s t  group 

was 4.8g/l00m l. and in  the 2nd 5.25g/100ml, Pat was i*T£ 

and lactose values were lower than in  transitional and 
nature milk, i t  is  known that huaan solostrua d iffe r s  
fro® nature milk,

Gopalan (1961) suggests that the extent te  which 

ca lo r ie  intakes Influence the composition o f  milk remains 
a re la tiv e ly  unexplored f ie ld ,  partly because o f tbe pre­
occupation o f n u trition ists  with protein supplementation,

Khurana et a l (19T0) found breast milk Iron declining 

with the lactation  period. Mean Iron contents In oolostm a 
transitional and mature milk is  132-2* 39, 120.6 £  29 and 

109g21mg per oent respectively and a protein value o f 

1.460 g per emit* Dietary intake, socio ooonomlo statue 
and maternal parity  did not a lter the hreast milk iron and 

protein composition In th is study. This view is  endorsed
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by Rao and Gopalan (1962) and BAlavady ( 196T) ,  Venkatachalam 

(1975) suggests that the fat content o f  the breast milk might 

be related to the fat Intake o f  the mother similar observa­

tions have been made by Ream (1970).

Deb (1976) pointed out that Calcium lev e ls  ranged

in  most o f the oases from 20 to  27 mg/100ml, phosphorous
leve ls  varied from 15 to  20 mg/100ml and there mas not a
great difference between the soclo  economic groups and

time of lactation*
•

llocosh et (1973) observed no increase on supple* 

mentation in  the Vitamin content o f  milk o f  women who bad 
already been taking a diet with good amounts o f  vitamin A.

On the other hand Ron and lines on (1973) have studied the 
effoots o f supplementation to the mother in d ifferent stages 

o f  lactation on the concentration o f vitamin A. Mothers 

supplemented with vitamin A in  the fora o f  cod -liv er  o i l  

or vitamin oapsuls had higher concentration o f  vitamin A 
in  their milk as compared to  uneupplemented mothers* Milk 
samples in d ifferent stages o f  lactation  were analysed by 

Peter (1975) for  a l l  the proximate p rin cip les, vitamins and 
minerals. Thiamine was higher in the 1st month a fte r



delivery than in the la ter  stages o f la cta tion . There was 

no correla tion  between the Iron content o f Bilk and the 

Haemoglobin levels o f  mothers.

Thiamine, Riboflavin and ascorbic acid  supplementation 

increases the breast milk le v e ls , which does not occur rapidly 

with vitamin A according to  Deedhar et al (1964).

Thus i t  seems that the oontent o f  fat and the water 

seltthle vitamins may be a ffected  by the type o f  nutrition 
the mother receives and th is  may have i t s  own e ffe cte  on 
the extero gewtate Infant,

4. nutritional statue o f  the satterossatate foetus as a ffected  
by maternal nutrition !

Qureshl ct  a l (1973) report that a da lly  supplement 

o f  Iron end f o l i c  acid provided to women in the la tte r  half 

o f  their pregnancies improved th eir body weights and the 

birth  weights o f th eir  babides, Further dietary supple* 
mentation produced a sign ificant increase in tbs birth  

weights.

pachuriai and Harwell (1971) Santa (1973) smplain 

that the nutritional status o f the mother, especia lly  the 
quantum o f ca lories , protein and calcium consumption
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daring the th ird  trim ester o f  pregnancy a ffected  the child* s 
birth weight. The per eapita Income, unit expenditure on 

fond and per eapita consumption pattern o f  the family also 

a ffected  the birth  weight.

srlwastaya (19T1) observed that mothers between 25 

and 29 years delivered 46,6 per cent babies with b irth  

weights over SOOOg. only 4.5 per cent babies, born to  these 
mothers were below 2000 g . 13.4 per cent babiee, born to  
mothers below age 20 bad birth  weights below 2000g. 11.3
per cent babiee, born to  mothers between 35 end 39 years 

also had birth weights below 2000 g.

P churl a and llarwah (1970) are o f the view that 
maternal age was a decisive fa ctor  parity was smbeldary.

A positive correla tion  was observed between maternal 
weight and the baby*s birth  weight. Gestational age of 

the neonate a ffected  i t s  b irth  weight, to  the exclusion 
o f  a ll  other fa cto rs . Salgal and Srlvaetbva (1959),

Banik et a l (1959) indicate that, birth  weights o f babiee 
were d irectly  related to  maternal nutrition and the soclo 

economic status o f  the family.

Prasad (1974) says a women*s nutritional statue 
during pregnansy and the length o f  gestation were important 
in determining the extent o f fe ta l growth. In 36 new bora-
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sign ificant correlation  was observed between maternal serum

protein and cord serum protein and between the creatinine 
content o f liquor aanl and baby*s b irth  weight*

Gopalan (1971) estimates the mean birth  weight o f 
Infante o f the low soolo economic group to be about 2.3kgt 

while that o f  Infants o f  the high soolo economic group was 
about 3*1 kg*

Ghosh et a l (1971) point out that weight and height 
gain In Indian Infants slow down a fter  5-6 months o f the 

infants l i fe *  This is  due to inadequate nutrition when 
the breast milk becomes less  in quantity and proper supple­
mentation o f the Infants diet is  .lacking*

A group o f Gautamalan workers (1973) show that when 
a l l  other important variables are controlled i t  man be proved 

in an under-nourlsbed population that maternal dietary supple­

mentation o r it le a l ly  a ffects  infant birth weight*

Dan and Sharma (1973) report that boys were ahead 
o f g ir ls  in motor development a fter age three years and in 

adaptive behaviour development around qge 5 years* G irls 
were superior In language and socia l development attainments* 
Light weight children usually walked ea rlier  than heavy
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ohildren, however, heavy ohildren were ahead In motor develop­

ment, These depend upon maternal hntrltlon  to  a great

extent,

These decreased values in birth weight and the slow 

growth process could be to  some extent a lllv la ted  i f  proper 

weaning foods are given to  these ohildren. The next chapter 
deals with the kind o f weaning foods given to the in fants.

5 . Information o f weaning Foods»

Seth end Ghai (19T1) point out that they one year 
36,8 per cent o f the urban, 4,5 per cent semi urban and 2,1 

per cent rural children were completely wean/ed from the 
breast, ICMR Technical Report (1974) puteforth the deta ils  

o f  a survey o f 21,870 households in six  d ifferent regions 
o f India, Tea, Coffee and porridge made from cereals or 

m illets were commonly favoured weaning foods. A ll mothers 
believed that cow's m ilk, bread and b iscu its  were the best 
weaning foods. Some reasons for  introducing supplementary 

foods were insu fficiency  o f  breast m ilk, mothers working 
outside the heme, or medloal advice,

Sethi et a l (1973) report that among 100 children , 
aged three to  40 months, a l l  children had been weaned by 
age one year and cow 's milk was the mainstay o f  thoir 
nutrition . Other suppleamtary foods were introduced at



age six months. The commonest were orange or sweet line 

ju ice  mixed vegetable or tonato soup, r ic e ,  gruel e tc ,

Bhundari and Patel (1973) point oat that at age one year, 
only 23 per cent infants were sole ly  breast fed. Solid 
foods, mainly carbohydrates, had already been introduced,

J e l l i f fe  (1976) advises that the f ir s t  foods added 

to  the ch ild 's  diet a fte r  4 months can be in  the liq u id  
fo ra , B uffalos'a or cow 's milk, mashed vegetables lik e  
potatoes, Render beans, carrot and green leafy vegetables 

can be sagely given. Many mothers add too much water to 
milk th is making i t  less  nutritions,

Boahan et a l (1974) point out that a weaning mixture 

(Kdzanthai Airudhu) based on sorghum, Bengal gram dhal, ground* 

nuts, and Jaggary was evaluated through a feeding tr ia l  fo r  
six  months, on young children o f 18 to  38 months. There 

was a sign ificant increase in weights and heights in children 
who were redw ing the weaning mixture when compared to a 
similar group o f children in  the control group, who did not 
receive any supplement.

Narayanan et (1974) explain , in the Hnrijan fam ilies 
so lid  foods like  r i c e ,  l d l i ,  ragi con jee , bread were served 
to  children only a fter two years. Among the Reddlars,
73 per coat ch ildren , after age one year were weaned with 
r ic e ,  f is h , mutton or eggs.
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Bengal et al (19T3) say weaning with liqu id  cad s o lid  
food* began before obi Id eg# six  and 12 months respectively» 
Devadas jjt a j  (19T4) rep ort, a lo o  cost ready to  eat Infant 

weaning food (30g roasted maize flou r , 20g roasted gram 
flo u r , lOg Masted ground nuts and 20g Jaggery eoatainlng 
306 ca lo r ies  and ll*46g protein) was fed to 100 children , 

ago six  noathc to  three years, fo r  one year which resulted 
in sign i f  leant improvement o f  their nutritional status*

According to  Ghosh et al (1971) the growth pattern 

o f  American and Indian infants d if fe r  considerably a fter  
5-6 months o f  l i f e *  American infants start getting supple­

mentary foods a fte r  2-3 months c f  l i f e  while Indian infants 
derive most e f  the nutrients from mothers milk or cow*s 

milk both o f  which arc inadequate in quantity as well as 
quality a fter 5 -6  months*

Burgess (19T0) points out that human milk is  usually 
given fo r  only n few weeks as a sole food* By contrast 
2/2 o f  the world’ s population that o f  eouthest A sia, A frica  
and Latin A m e r i c a f e * d  beyond one year* Other foods 

arc introduced sparingly and these arc mainly cereals and 
roots o f  lew nutritive value* The immediate cause o f 

p rotein -oa lerle  deficiency i s  the cessation o f  breast feeding 
and deprivation e f  good quality food* Similar observations 
hove been made by Kuti (19T5)*



Dubash (1976) put©forth that In India, as In many 

other countries o f the world, the diete o f  weaned infants 
o f  low socio-economic groups consist predominantly o f  starchy 
foods which are poor in protective nutrients. This spectra 

o f  malnutrition is  a constant threat to  normal development 
(Cravioto et 1973) and even greater attention must be 

accorded to  the nutritional needs o f  these growing in fants.

The best substitute for breast milk and certa in ly  the most 
commonly used are cow*s milk, modified buffalo*s milk 
and commercially prepared infant milk formulae. The supple­

mentation o f the milk formulae with iron and vitamins has 

been emphasised by F iler (1972),

Even with the lim ited weaning foods available, i f  
the number o f children are lim ited by spacing the birth 

intervals properly a lo t  oonld be achieved towards improving 

the nutritional status o f  the infants,

6, Birth spacing end Family planning i

John (1974) points out an inverse relationship 
between family e lse  mad nutritional status. Nearly 70 per 
sent o f  a ll  eases o f  malnutrition are seen In children o f 
b irth  order o f  4 and above and restriction  o f family size



to  3 children w ill serve to  eliminate atleast two th irds 

o f  the to ta l amount o f  malnutrition seen among children 

in poor communities in India,

Bhalla (1975) exhorts that lim itation o f birth rate 

and proper birth  spacing have been the two main objectives 

o f ths Family Planning Programme In India*

Khan (i973) reports that 20*39 months eas the most 
favourable birthspacing in woman* With increasing birth  

interval the mean birth weight also increased*

Sethna (1970) explain that spacing o f 2 to  2$ years 

showed the highest mean birth weight*

Kumar (1974)says* family planning could he considerably 
•ugumented i f  i t  was Integrated with maternal and ch ild  welfare 

services and the couples themselves seleeted the contraceptives 

suited to  th e ir  needs*

J e l l i f f e  (1973) says* ths degree o f protection from 
lactation  amenorrhea is  undoubtedly decreasing because of 
reduced breast-feeding* increased.^ b ottle  feeding*eup lamen­

ta tion , urbanization* modernisation and increased a va ilab ility  
o f milk powers unfortunately a l l  too often from poor medical 

and nursing guidance*



XIX. EXPERIMENTAL PROCEDURE

The experimental procedure fo r  the study Includes 

follow ing aspects.

X* Recording data on the nursing Bothers,

A. Selection o f  the area 
V. se lection  o f  the nursing mothers
C, Assessing the nutritional status o f the nursing mothers

1. Recording the food and nutrient intake o f 
the nursing uothers.

2. C lin ica l picture o f  the nursing Bothers

3. Analysis o f  blood fo f serum rational and 
haemoglobin le v e ls .

D, Quantifying the breast Bilk out put

E. Analysis o f  breast Bilk fo r  Total s o lid  energy, 
protein , fa t ,  oalolua and Iron

F. Recording the weight and height o f  the nursing 
Bother.

0 . Recording lacta tion  o f amenorrheal period.

XX. Growth performance o f the extrogestate.

A, Anthropometric measurements o f  Infants in the 
f ir s t  year o f l i f e .

B* Physical and notor development o f in fants.
€• Recording the health status o f Infants.

Recording the veanlng foods given.S».
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X* Recording tota on the nursing Mothersi

A* Selection o f  Area

Two v illages namely Ooundampalayam and Valandipalayam 

were selected  fo r  Oonductlng the study* Rural Nursing mothers 

who were attending the Kuppuswamy Baidu Memorial Hospital 
fo r  women and Ohlldren were a lso  taken*

B« Selection o f the nursing mothersi

Nursing mothers in  the age o f  18-35 and cooperative 

were selected as subjects fo r  the present study# A to ta l 

o f  270 nursing mothers were available fo r  the study* Core 
was taken to  see that a l l  the nursing mothers were residents 
o f  Coimbatore C ity through out the study period# co-operative 

and available fo r  the investigator* Forty mothers oho sen 
as sub-sample were kept under continuing systematic surveillance 

for a period o f  sin months* The rest o f  the sample was 
studied crosssecttonally*

6* Assessing the nutritional status o f  the nursing nothersI 

1* Recording the food and nutrient intake o f the nursing mothers!

To assess the nutritional status e f the nursing mothers 
a three day food welghment survey was carried  out feraW'beample 
o f twenty mothers with the help o f  a proforma prepared by the

J
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Investigator specia lly  fo r  th is  purpose* The proforma Is 

given In Appendix XI* To ensure accuracy the investigator 

sas with the fam ilies alnost a ll  the time through the period 
o f  food welghment, Three families were taken at one t in e ,
and a l l  the rae foods taken fo r  cooking were weighed out 
and the to ta l cooked weight o f the food recorded, Peed 

was consumed by the nursing mother and the remaining items 
o f  the food were weighed again to  fin d  out the exact amount 
o f  food consumed by the nursing mothers* Saw equivalents 

fo r  these food items were then calcu lated , The nutrients 
available from tthfopJ intake was calculated using the food 

donpeeltion Tables e f  XCMB (19T1).

2* C lln loa l picture o f  the nursing mothersi

A e lln io a l examination was carried out on a l l  the 

nursing mothers with the help e f  a trained doctor,

3* Analysis o f blood for serum metlvrOl and haemoglobin levela>

Estimation o f  serai retin ol lev e ls !

Serin retinal i s  reduced only a fte r  a prolonged serve 

dietary deficiency, 8o a low serum leve l o f retinal 
r e f le c ts  not only the current short term deficiency a lso  
long term shortage end vitamin from storage depots. Three 
m illi l i t r e s  o f  blood was drawn from twenty co-operative 
nursing mothers. The samples were analysed for  serum retina l
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content toy speotrophot m e tr ic  method, Meeld and Pearson 
(1963), Procedure fo r  scrum ftetlornal given Is Appendix SIX*

Estimation o f  Haemoglobin!

Haenoglotoln lev e ls  are o f  groat practica l vain* la  
assessing the nutritional status o f  nursing aethers according 

to  J e l l l f f e  (1966)« Haenoglotoln Values were found for ten 

nursing mothers who were co-operative and helpful* Estimation 
was carried out toy oyanmetd-haemoglobln method (Cart wrlght 
1958) toy obtaining 0,2ml o f  blood toy finger prick  methods 

given in  the Appendix XV,

D, Quantifying hroaet milk ant puti

Studies on the volume Of breast milk are notoriously 
d i f f ic u lt  t o  undertake* because o f  interference with the 

emotionally la b ile  le t  down re flex  and proto lees o f  measuring 
through out the 24 hours* However quantification o f  breast 

milk was undertaken on the 40 nursing mothers who whre co­

operative* at the sixth month o f  lactation* St has been 

observed that the breast milk out put i s  maximum around the 
sixth month o f  lactation* The infant was weighed before 
and after a l l  feedings in one day* and the to ta l  weight 
computed* This was repeated twice* The breast milk out 
put o f  teenage mothers end that o f  adult mot bars were computed 
eeparately fa r  purposes o f  comparison*
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5* Analyst a o f breast milk for fe ta l Solid  Energy, Protein, 
Fat. Cnloium and Ironi

Breast milk o f  selectod  ten mothers was analysed 

fo r  to ta l s o lid  energy, protein , fa t , calcium, and Iron . 
Estimation o f  protein was done By mlcrokjeldahl method 
(Rook and Oser 1971) Estimation o f  energy was done with 
the help o f  a Bomb calorimeter according to  the method 

suggested hy (patwardhan i960)* Lipids present in the 
breast milk mas analysed according to  the method suggested 
by Daylea (193#)• The calcium Content and iron content 

o f  breast milk was found out by adopting the procedure 

published hy Hart and Pisher ( i t T i ) .  Procedure and 

methods given in Appendix T.

9* Hocordins the weight and height o f  the nursing mothers!

I f  has been stressed time and again that the nursing 
mother loses her weight due to  the burden o f  lacta tion .
This weight reduction may be proportional to  the quantity 
o f  the diet the mother consumes. Hence in  the present 

study the investigator undertook to  study the weight pattern 
o f  the nursing mothers include': in the longitudinal study* 
Weight was recorded at d ifferent stages o f  lacta tion  with 
the help o f  n beam balance and recorded to  the nearest 230g.
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Height was recorded with ths help o f  a fib re  glass tape 

fixed to a wall o f  uniform surface area. Height was measured

nearest to  low,

I I .  Growth performance o f  the sxtsroasstate foot us t

A. Anthropoaetlo measuredeats o f  infants In the 
f ir s t  pear o f  l i f e .

The following anthropometric measurements o f  the 
infants were recorded fo r  a l l  the exterogestate infants and 
the measurements were done continuously at the end o f each 

month fo r  6 months on the selected forty  in fants.

a . Crown heel length

b . Weight
o . Head eiroumf erenoe
d. Chest eireteaferenoe
e . Mid-arm eiroumferenoe

a . Crown heel lengthi

Crown heel length was recorded with ths help o f an 
infanto-meter a speoially  prepared measuring board provided 

with two wooden Oross-pieees9 one fixed  and ths other capable 
o f  elid ing ( J e ll  I f f s  1066). The infant was placed on the 

table with legs compeletely etrtfched and head positioned in



such a «ay that a liaa  drawn from the in fra -orb ita l margin to  

the auditory meatus was perpendicular to  the horicental surface, 

The fired  oross-piaoe o f  aeasuring board Just touched the heels 
to  g iro  the or own heel length (J e l l i f f e  1966) Tenkataehalam 
and Singh, 1962) Length was taken nearest to  1 on.

fe* Weight*

Weight was recorded with the help o f a Deteoto bean 

balance nearest to  0,01 kg* The balance was cheeked with 
standard weights everytlne bsfore use, fer  accuracy*

( J e l l i f f e ,  1966, paohuria and Marwah, 1970, and Gupta, 1971).

e . Head circumferences

Head oirouaferesce was waaeured using a soft f lb r s  glass 
tape passing round the supercilli&ry ridges lnfront and 
oocdpltal protrusion behihd ( J s l l l f f e  1966) Dossilva and 

B aptist, (1969) and Mysrs (1973)*

d. Chest clrouafsronoei

Chest olroumference was taken with the sane fib re  glass 

taps* A helper held the baby lig h tly  so that ths thorax did 
not present any skin fo ld s . Ths Measurements, o f  the g irth  
o f  the thorax were taken at the level e f  the x l phi sternum 
and in a place



at right angles t o  the vertebral oolnmn below the in ferior 

angle o f  the scapula. S u fficien t tension was applied to  

enable the tape to  rest against the porlaeter et  the thorax 
without slipping (Venkatachalam 1962, paehurla and Uarwah 1970)

e« Mid-arm circumferencei

The ana girth  wae measured at the level aldway between 

the acromial and oleananon prooess with the arm hanging 

free ly  relaxed with the tape applied at right angles te  the 
long axis o f  the humerue ( J e l l i f f e  1966) Molina 1972 and 

Myers 1973),

1* Physical and Motor development o f  Infantsi

The various n i le s t  ones in the development e f  the 

eh lld  namely fix ing  o f  the eyes* follow ing objects* smiling* 
reoognlsing the mother oral exploration* s ittin g  in  the 
support* transport e f  the object* tonie neck reflex* Head 

midplane with syasetrio posture and complete head eontrel 

were observed and ca re fu lly  recorded by the investigator 
herself end the exact period e f  acquiring that sk ill  was 
checked with the mother.
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e* Etc or o f  the Infantt t

The health statue o f  a l l  the infants ineluded In 

the etudr m  reoorded with respect to the signs o f  mal- 
nutrltion exhibited, presence o f  worms n d  reported sickness 

since b irth . The c l in ic a l  si£ge o f sa l-n u trition  were 

reoorded with the help o f  a trained physioIan. For finding 
out the presenoe o f  worms# theffisoes o f  the infant were 
co llected  and analysed fo r  the presenoe o f  cysts  or worms 

in  t he Municipal health laboratory situated near the college* 

Any h istory o f  repeated sickness slnoe b irth  were enquired 
and reoorded by oral questions*

O* Recording the weaning foods givens

weaning foods lik e  fiasco, Par ex, Amul spray, grapes, 
and Ragl malt were given to  the infants in the study 
was reoorded*



IT RESULTS AND MSCUSSION

The resa lts  and discussion pertaining to th is study 

are presented under the follow ing headings!

X. Background information pertaining to  the 
nursing Mothers

XX* Nutritional status o f the nursing Mothers as 
assessed by

1* Mean food ad nutrient Intake o f  the 
nursing Mothers

2* C lln ioa l picture o f the nursing Mothers

3. Moan serais yertinol and Haemoglobin leve ls

4* Mean weight and height pattern o f the 
nursing Mothers* participating In the
longitudinal study*

I I I .  Breast a i lk  output by selected nursing Mothers.
XT. Composition o f breast Milk with respect to 

selected nutrients.
T. Relationship between aaenorrheal period and

length o f  breast feeding.
TX. Growth performance o f  the exteregestate infants.

1. knthroponetrle ueasurenents o f  infants in 
the f ir s t  year o f l i f e .

2 . Physical and not or dcvelopnent o f the 
in fants.

3. Other Details regarding the infants.



a. Health status o f the infants

a. signs o f Malnutrition
b . Presenoe o f  som a
o . Reported slekness o f the infants

b . Weaning foods given to  the infants,

X. Background information pertainingjto_the nursing mothers!

A to ta l o f  two hundred and seventy aethers could he 
contacted during the study period* Out o f the two seventy 

fam ilies surveyed* i t  was noted that there was a declining 
trend in the Joint family ayetca* Eighty nine par cent o f  
the fam ilies were from nuclear fam ilies against only 11 per 

oent from the Joint fam ilies*

Table I  presents the eduoatlonal leve l o f  the nursing

mothers*

TABLE I

EDUCATION AX, LEVEL OP NURSING MOTHERS

S.No. Level o f  Education Number percentage

i Elementary 82 30*4
2 High School 64 31*1
3 College 38 14.0
4 I l l i t e r a te 66 24*8

Total 2T0 100
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Zt is  evident iron Table I  that «se fourth o f  the 

female population under consideration was i l l i t e r a t e  and the 

rest had varying degrees o f  education upto co lleg e  level*
More and nore studies on the nutritional status o f population 

groups stress the fact that mothers should be aware o f  the 
Importance o f good nutrition  and adding protective foods* 

Though there are nany methods by whieh one could learn the 
facts of nutrition , education s t i l l  plays a doaInant role* 
Bence educating our mothers is  o f prise importance.

The sex ra tio  o f the fam ilies selected fo r  th is  stu$r 

revealed the fact that fo r  every thousand son there were 
9T$ women. D ifferen tia l m ortality by sex accounts for  the 

decreasing number o f  females over tbe period o f  1961-Ti*

In 1971 there were 932 females to  1900 males against 941 
in 1961 according to  Jain (1974)* Suoh a decline is  
supposed to bo duo to maternal m ortality or poor health 

o f  nursing mothers* The sex ra tio  is  sligh tly  high in 

the present study as against that o f Jain (1974)*

The main occupation o f  the heads o f the fam ilies were 
agricu lture, business, d a ily  wage earners, teachers, ta ilo r s  
and coo lies*  There were more of agriou ltu rlsts , business 
men and teachers in the higher educated fam ilies and the
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rest o f  the population consisted essentially  o f wage earners 
and coollee#

Seventy f iv e  per sent o f  the ladles had been given 
In Marriage even before the age o f  twenty* Sony haaards 

in  pregnancy and laotatlon are precipitated by the siaulo- 

taneous teenage growth demands, experienced by these 

young Bothers*

II*  nutritional status o f  the nursing mothers!

1* Food and Mntrlent intake o f the nuralna mothers!

Table I f  presents the naan food intake o f  the selected  
sub-sample o f  ten mothers*
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MEAN POOD INTAKE OP NURSING MOTHERS

TABLE XX

SJfo. Pood Stuffo Amount in 
grams XCMR

Allowanos
19T1

i Cereals 838 STS

3 Pulses 88 68

3 Green lea fy  vegetables 3T 180

4 Other vegetables T4 100

8 Boots mid tubers 64 100

6 Fruits 83 30

f Milk 130 338

8 Pats and o i ls 18 60

8 Sugar and Jaggery 39 80

10 Meat and fish 0 30

i i 8gga 0 30

13 Ground nut f 40

Proa Table XX i t  Is  clea r tbat at baa been observed 
by aany im trltlon lsts  in the past (pasrioha 1958, Unapathy 
et a l 19ft) that there i t  a preponderance o f  cerea ls , but 
protective foods lik e  greens, vegetables and a Ilk  are 
inadequate when compared against the rtooonended allowances 

o f  XCMR (19T1), The consumption o f  pulses, fata mid o ils
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sad m gar and Jtg^orjr were e l  so inadequate la  tb f  p r n «8 l 

study, T«bl« IIS pr«s«Bti the Man nutrient iaU k* o f  
lb *  H l«e ttd  nursing mothers o f  shosi ths food welgbnent 

survey as onadaoted.

TABLE III

MEAN NUTRIENT INTAKE O f THE M BlfXM  lOTIERS

i«lle » Details Energy 
K« Cals

pro­
tein

C al-
eiun

Iron Betiao

.  ! * :  J & .

lT b ia -
• ‘ I P

a iM m - r m
- i k - .

i Maan intake hy 
by nursing 
not ho re 2961 eo 8TS 88 381 1.T8 0,83 10,8

3 XCMB aeooanen- 
ded a l lo s n o s s 3900 68 1000 30 1180 1,3 1*8 80.0

III t h e n  selected nursing Mothers the Intake of energy and 

protein seened to  he adequate, through the quality  o f protein 
available i s  questionable in the absence o f anlssal foods 
and inadequate a ll*  or i t s  produets, The intake o f oaielnn 
ret t o o l ,  r ibo flav in  acid T itonla C wore inadequate when eon* 
pared against the reoamended allow ©w o f  IC*J1 (l9 T l)»



Considering the Ion absorption rates o f  Iron intake o f  th is 
Mineral a lso  seems to  be inadequate* Individual Nutrient 

Colonial lone are given la  Appendix VI*

While conducting the food intake survey i t  became 
evident thet foods like  ginger, fru its , milk and groundnut 

were sp ecia lly  Included in th e ir  diet as they wore nursing* 
This probably t e l l s  us the fact that the non lactatlng 

mother* s diet may he s t i l l  worse*

Certain foods lik e  Zee cream mango, Jackfru it, egg, 

b r ln ja l and drumstlolc wore not consumed by the mothers as 
they thought that these may harm the health o f  the child* 

Further research needs to  he done on the v a lid ity  o f  their 

statements regarding those foods*

8* C lin ica l pjotnre o f  the nursing mothers I

Table ZV presents the resu lts o f the o lin lo a l 
examination conducted ea the mothers*
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CLINICAL PICTURE OF THE NURSING MOTHERS

TABLE I T

S.No* Symptoms observed in 
the mother Number poreentago

1 Anaemia 80 33*8

3 Oedema 83 18*3

3 Night blindness 104 38*5

4 Angular stom atitis 80 39*8

5 Bleeding gum 38 10*4

6 Others 83 31*8

T No deficiency symptoms TO 38*1

3T0 £90

I t  i s  noteworthy that out o f  the 2T0 aethers who were 

subjeoted to  c lin ic a l examination only TO did net hare any 
c l in ic a l ly  observable deficiency symptoms* A ll the rest 

had soae deficiency or other and in nest eases i t  was a 
problem o f  sa lt  i -d e f ic  ienoy rather than sin g le  sywpt on *

Might blindness9 angular stom atitis and anaemia were the 
ones nest frequently observed* This night be due to  the low 
intake o f  retin ol and B-eoaples vitamins and iron , by these 
nursing Mothers*
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3* Mean serum re t ln o li

Table T present* the serum retin ol lev e ls  o f selected 
twenty aothers who were w illin g  to  give bleed fo r  the estimation*

TABLE V
SERUM RETINOL LEVELS OF NURSING MOTHERS

Group Mean serum Vitamin A content o f  
seleoted mothers /  100 ml.

Nursing mothers ID the 
present study 49*1

Venkataohalam and Belavady
U » « a ) 29* a

Harper (19T4) 20*64

ICNND (1043) 80*00

Mean serum values o f  40^/lOOml aro considered low In 

expectant mothers aoeordlng to  ICNND (1343), values between 
40-T9^9/i00ml ere considered medium risk  and above 80 as lew 
riWk. Considering these values o f  ICNND the nursing mothers 

In the prdsent study face a medium risk  in having serum 
retin o l le v e ls  as 4 9 ^  /iOOml* Similar values have been
given as guide lines fo r  edequeoyyby Oomen (1944) National
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nutrition  survey and Melaren (1966). S t i l l  loner values o f 

23*2 M^/100 ml o f  eerua retin o l have been obtained by 

Venkataehalara end Belavady (IM S )* Individual serun rat too l 

values are given In Appendix VIZ*

Table VI presents the mean haemoglobin levels o f  nursing 

■others in  the presSA^&tutyY1

TABLE VI

MEAN HAEMOGLOBIN LEVELS OP NURSING MOTHERS

S.No. Haemoglobin in g/iOOml Percentage

1 8-9*9 36

2 10-11*9 46

3 12-14*9 28

100

Measurement o f  haemoglobin is  adirect means o f e s t i*  
anting iron insu fficiency  because o f  the ultimate ro le  o f  
the element to  th is molecule according to  samberlioh et a l 

(19TS) The WHO (19T1) c r ite r ia  for  tho diagnosis o f anaemia 
is  12g/i OOml for  non-preganant women*
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I t  ft* obvious iron ta b le  VX that only 28 per cent 
had a haemoglobin value whloh ft* 12g/100al or over, the rest 
f t  per cent o f  subject* had level*  below 12gt 20per oent 

e f  whom had level*  below ftOg whloh 1* a grave situation . 
Individual Haemoglobin values are given In Appendix VXXX*

4* Mean weight and height pattern o f  the nursing mothers*

Forty o f the to ta l nursing mothers who were fallowed 

for a period o f aft* month* depicted the following weight 
p icture In the process e f  lactation* fa b le  VII present* 

the weight pattern.

TABLE VII

WEIGHT PATTERNS OF THE HORSING MOTHERS

Mean In itia l weight Weight a fter  6
8 .HO* Age range la years o f the mother in kg months o f  feeding 

In kg.

ft 18*20 42*0 41*8

2 21-35 48 #1 45*8

For a to ta l period o f  eft* uonths the teenage nursing 
Bothers had lost a weight equivalent t o  1*4 kg and the adult 
mothers had lost 0*3 kg In the study period* The extra weight
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loss  ill th« teenage mother esmld he accounted fo r  by her double 
demands. f t  has been observed by Venkatachalan et al (i960) 

and other workers that there i s  a weight reduotion in the 
nursing mother while nursing the ch ild , as the demands fer  

energy and protein are In the order o f iOOOOO ea lorles and 
lg/kg/body wt/day o f  protein ih the f ir s t  sin  month period 

o f  l i f e  o f  the infant (FAO/WHO, 1973).

Among the forty  selected mothers who were followed 
the teenage mothers has shown mean increments o f  i.Odm. in  the 

period o f  s ix  months studied against a l l  In the adult mothers* 
This emphasises the fact that the mothers are growing s t i l l  
and need to  be given special attention . Individual weight 

and height e f  the nursing mother are given In Appendix IX.

I I I .  Breast milk output by selected nursing notherst

Studies on estimation o f  breast milk are se^nty 
because e f  the d if f ic u lt ie s  involved in  co lle c t io n  J e llt f fe  

(19T6). Table YI1X presents the volume o f  breast milk secreted 
at the sixth month a ftsr  delivery , by the selected 40 mothers.
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OF TH£
BREAST MILK OUTPUT* SELECTED HORSING MOTHERS

TABLE Y U S

«ro «p . T“ : 1! ' ,tpat •*

Teenage mothers 800-600 43

601-706 42

701-780 18

Adult mothers 800-600 18
601-700 36
701-780 48

I t  Is evident from Table T il l  that the percentage o f  

teenage women showing a breast milk output o f  only 800-600 ml/day 

wore 43 por oent against 18 por oent In the adult nursing mothers 
showing that amount o f  breast milk output* Forty eight peroent 

o f  the a dult mothers had a milk output as high as 701-730 ml 
against only 18 por sent o f  the mothers in ths teenage group*

The moan breast milk output was 617 ml In ths teenage mothers 

and too ml In ths adult mothers. This Is  eompajctlvely lew 
breast milk output by the teenage mothers may be aeeounted 
fo r  by ths double demand ths mother has to  fa ce . In any ease 
breast milk output by these mothers Is  lower than values o f 
880 ml reported by FAO/WHO (1978)* The values o f  the present 
stud? are in s lo se  agreement with ths values o f  Someswara 

Rao et a l (1959) J e l l i f&  (1976). (PlS* S)» Individual
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■ ilk  out pat o f  tho nursing mot tier ora given in  Appendix X*

IT* Coaposltlon o f breast ■Ilk with respect to  selected nut r l  sot s i

fa b le  XX presents wean nutrient eonposition o f  breast

■ ilk  with respeet to  to ta l so lids energy, protein , fa t ,  ealolun, 

and iron .

TABLE XX

MEAN NUTRIENT COMPOSITION OF BREAST MII1C TO SELECTED
NUTRIENTS

C o n s t i t u e n t s  o f  

p e r c e n t

I n d i a
( B e l a v a d y

4
O o p a ls n )

U . S . A .
(M a o y )

A u s t r a l i a
(V a r d la w  4  

h r  a t )

B r i t a i n
(K o n a n d

M a w son )

ICMR
v a l u e s

p r e s e n t
s t u d y

T o t a l  s o l i d s ( « ) 18*18 18*80 13.74 I S  t o  
18*8

-
8*86

P r o t e i n ( g ) 1*06 1*06 1*41 1*16 1*1 1*8

F a t ( f ) 8*48 4*54 4*85 4 *T8 3*4 3*0

M i n e r a l s ( * g ) 0*18 0*80 0*18 - mm m

C a lc iu m ( n g ) - mm • m 28 - 24*88

t r e a t ( n g ) * - m
)

- 0*18

E n e r g y ( K * e e l e ) mm m • • 65 66,2

The value obtained for  a ll  the tested  nutrients in  the 
breast ■llk/iOOal was in e lose  agreement with the Values o f
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XCUR (1971). Studies on sanples o f  human milk conducted in  
d ifferent parts o f  the world show that there are no striking 
d ifference in  the composition o f  human milk* The percentage 

o f  to ta l so lids and fats ars s ligh tly  lower in  the present 
study* According to  WHO (1966) the quality o f  human milk 

was d i f f ic u lt  to  study since i t  varied in  composition during 
a single feed , during 24 hours o f  the day and Airing the entire 
lactation  cycle* Individuals breast milk composition given 
in Appendix XI*

▼* Relationship between awenorrfaeal period and length o f 
Breast feeding!

Length o f breast feeding a f  foots the an ov 111 story lacta­
tion  amenorrheal period as per NAC (1975) and J e l l l f f e  (1976)• 

Aocording to  then the longer the breast feeding, the longer 
is  the ameuorrheal period* An attempt was made In the present 
»tu4y to  fin d  out the correlation  cslf any between anovulatory 
lacta tion  amenorrheal period and the length o f breast feeding* 

Table X presents the resu lts Obtained*
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TABLE X

RELATIONSHIP BETWEEN AMENORRHEAL PERIOD AND LENGTH OF

BREAST FEEDING

f ^ 5 i n r i i h»°^tb»“ St M * "0rrh8al p#rl#*  U  ,,onth•

6 4.8

12 8*T5

18 8*25

24 8*00

At i t  obvious fron Table X the amenorrhea I period appear* 

to  he p os itiv e ly  torrelatdd with the length o f  hreaet feeding.

At the length o f breast feeding Increased anenorrheal period 
aloe Increased* Huber and Him (1962) and Potter (1958) have 

Oome aceross suoh a correlation  between hr east-feeding and 
anenorrheal period* Thit means breast feeding hat a three­

fo ld  advantages ,  that i t  the health o f  the ch ild , the low 
tost and a natural means o f Inoreaalng the b irth  spacing, which 

Is very much needed In our Country* However th is  has to  
he taken with O out Ion in the sense, i t  was noted, that the 
mothers whose food Intake was re la tiv e ly  better o f f ,  tended 
to  have th e ir  anenorrheal period shorter ln sp ito  o f  the fact
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RELATIONSHIP BETWEEN AMENORRHEAL PERIOD AND LENGTH

OF BREAST FEEDING

6 12 18 24 X

LENGTH OF BREAST REEDING IN MONTHS

FIGNHE II



they were breast feeding, than those mothers oho were not so 
well o f f  in  th eir nutritional status if'ft'OThis f ie ld  requires 
further investigation with comparison between well nourished 

and poorly nourished Bothers*

V lt Growth performance o f the erterogestate foetusi 

1* Anthropqaetric aoa»ursmontB o f in fantsi

Ant hr opr oastrio neasurenents o f e l l  the infante e f  the 
two senenty aothere were recorded and oatprgorlaed according 

to  their age* I t  was possible to  locate ST infante la  the 
various age groupe who were not breast fed fo r  purposes e f  
ooraperlson with these breast fed  infante* fa b le  XX presents 
the mean height ahd weight e f  the in t uits*
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MEAN HEIGHT AND WEIGHT OF THE BREAST-FED AND N0N-BHEA8T
FED INFANTS

TABLE XL

Age In months
Mean height in om. Mean weight in kg.

Breast Non Breast Breast Non breast 
fed fed fed fed

A ll
for 
h i. In 

on.

India Values
wt .in

kg.

8 months 88.4 84*8 5,83 3,78
9.B £ 1,26 S.D+0.2S - -

6 months 08,0 61,1 7.06 4,95 me

3.D ♦ 0,39 8,D*0»17 - -
9 months 08.0 65,7 8,5 6,80 - me

S.D ± 0,1 S«B 0,83
12 months 74.8 71,65 9,0 7,54 Beys

73*9 8,4
s .n ± 0,47 S.D^i.Ol

Olrls
72,5 7.8

Ae i s  evident from Table XX the mean heights and weights 
o f the exterogestate infants who were breast fed are oonsittantly 

better o f f  then their eountreparts who were net breast fed* 
Similar observations were made by Vijalakshal et a^ (1975) * The 

values obtained for 1 2  months for  the breast fed group is  in 
oloae agreement with the A il India Values given by Gopalan (1971)
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MEAN HEIGHT OF THE BREAST FED AND NON BREAST FED INFANTS

-Z.Z £  Re. AST Fe DTh M h t S

AGE IN MONTHS

FIGURE I I I
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and Devadao et a|, (1975). The fact that the breast fad 
ohlldran ara b e tte r -o ff  than tha non breast fad babies la  
vary Important la  tha present context, specia lly  la  India, 

because to  ba breast fad or not, l i t e r a lly  deeldes between 

l i f e  and death for  tha vast majority o f  infants in developing 
countries according to tha protein advisory group (P ig . SIX 

and XT). 2 (Height and Weight o f  the breast fed and non breast 
dad children ara  given In Appendix XXI) 2 .  1 . (The values bet­
ween tha groups Indicated a s ta t is t ica l sign i f  loanee at lit 

l e v e l i .

Mean walght/height^values were calcu lated for  these 

infants in  a l l  age groups and tha results ara presented in 
Table XXX,
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w eiout/ h e ic h t2 r a t io  for the breast  fe d  and non- breast

FED INFANTS

V A B LE  X IX  2

Age In Months Wt/Ht2 for breast fed wt/Ht3  fo r  son 
breast fed

6  months 0,001784 0.001310 
• months 0.001839 0*001499 

IS months 0.00161T 0.001469

Vlsweswara Rao (1974) and Copal Das (1979) pntsforth 

that Wt/Ht2  i s  normally aboutqO015 and oan be used as a simple 
and re lla b la  indicator o f  nutritional status o f  shlldren from 
the age group o f 6  months te  9 years* St Is  evident from 

Table XII that e l l  the infante mho were non-breast fed mere 

having the weight/height2  ra t io  ■ lower than 0.0015 mhloh I s  
the demarking lin e  between the v e il  nourished and malnourished 

children*

Mean head, oheat and mid-arm circumference o f  the exterogestate 
infantsi

Table ZSZX presents the mean head* ohest and midraa 
eircumf erenee e f  the ext erg estate infants*
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MEAN HEAD CHEST AND MI DARK ClRCUMFERQtCE (IN CM) OP THE EXTERO- 
GESTATE INFANTS, BREAST FED AND NON-BREAST FED

TABLE S 1 I

Head oircu a- Chest eircum- Mid a n  strews- A ll India 
farenoe rad ferenoe rad farenea.rad Values

Aga i s  S.D. S.D. S.D.
nonths -  — -  — -  — »  —

■sad o i r -  Chest
B.F. N.B.F. B.F* N*B*F* B.F, N.B.F* ouster- aircum-

arenoa far once 
is  os* la as*

3 souths 24*5 23*3 23*3 22*1 9*2 9*0
S.D, _♦ 1*39 ♦ 0*41

6  souths 30*0 3T.3 29*3 23*2 1 1 * 1 1 0 * 2

S .D . X 1*92 ♦ 0*33 *0.3* ♦ 0*44

t  v months 32.8 32*0 34*3 20*0 12*9 1 2 * 0

S.D. X 3.12 X 1.19+1,38 ±  0*42+0,84 * O.TT
1 2  sonths s r . a 30.0 33*0 34*0 14.0 13*3

S .D . ♦ 1.85 ♦ 0.3T+0.45 ♦ 1.33 44*4 Bops 43*3

43*6 G irls 42*3

B.F*- Braast fad 
N.B.F. -  Non Braast fad*
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Tabln XIZZ brings home (h i  foot that tbs non-breast 
fed Infants exhibited consistently  lover valves for head, 

Chest and mid-arm clronsferencs than their counterparts who 
were breast fed .

I s  v e il  nourished ohildren the chest clrounferenoe 
starts to exceed the head Circumference during the second 

six  months o f  U fa  and nest be greater by 18 months accord­
ing to  Gamer on and Bofwander (1971), Hence the chest/heed 

ra tio  was done for  both breast fed and non breast fed  
babies* The resu lts  Indicated that by about 9th month 
the breast fed 0 8 1 1 6 X0 0 * 0  chest v circumferences crossed 

over the head circumference* However the ra ils  remained
3

below one upte 18 months In the non-breast fed children* 
Cameron and Hofvander (i9 T l) are o f  the view that In protein 

ca lo r ic  malnutrition as thers w ill ho muscle and fat 
wasting the cheat slse w ill remain small and the re t ie  

w ill he oless than one* The values between the groups 
lndioatsd c  s ta t is t ica l sign ificant at i t  le v e l. Heads

chest, and arm circumference o f the Breast fsd  and* **
Hon Breast fsd children arc given In Appendix XIZZ*
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fa b le  XIV putsforth the physical dsvelopaent o f  tha 
Infanta included in the present study.

TABLE XIT

PHYSICAL DEVELOPMENT ACHIEVED BY THE BREAST-FED AND NON­
BREAST FED INFANTS

Achievement in  Month
Mila stones

Breast fed 
Infanta

Non-breast
Infants

Sbhi and Bayol 
(1974)

Fixing o f  eyes t .o 8 . 0 3 .0

Sailing 2*8 2 .8 8*8

Recognising Bother 8 * 0 3*0 3*0

Following objects 4*8 4*8 3,78

Oral exploration 6 * 0 8*0 8*8

S itting  with support 7*0 8 * 0 8*78

Transport o f  ob ject f.O t* o 8,78

The noraal ara oirouafe renoe o f an one year o ld  infant 

ia  around id  oa according to  Osaeron and Hofvander (1971), 
Values obtained in  the present study* are lover than this* 
though the breast fed infant have registered higher values 
than non-breast fed .



65

The aehiresent o f the various physical development and 

coordination by the exterogestate shoes that there was sligh t 

difference between the two groups« and the breast fed group 
seems to  fa ir  s lig h tly  better than the ether* This may 
he due to  the successful breast feeding*

4 Table XT presents the motor development o f  the infants*

TABLE XT

MOTOR DEVELOPMENT OP BREAST PED AMD MON-BREAST FED INPANTS

particu lars Breast Mon breast 
ftd

Well nouri­
shed Banik

Malnourished
(1973)

Tonic neck 
re flex 1 i 1 1

Head nidplane with 
symmetric posture n H 8 4

Complete head 
eontrol 8 9 3-4 41-5

Table XT highlights the motor development o f  the 
infante who were breast fad and non-breast fed . The coordination 
is  attained ea rlier  by tbe breast fed  infante than their 

Count ear parte who wore not breast fed* These values are
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comparable ii^thoae obtained by Banlk at (19T3) aa shown 

in the sane table .

3 . Other Details Regarding the Infantsi

|« Health status o f  the infants

a . Signs o f  malnutrition
b . Presence o f  worms

•« Reported sickness o f  the infants 

1 .  Weaning foods given i s  the infants

1# Health status o f  the in fants» 

a . Signs o f  malnutrition*

The syuptoms o f  ualnutrition present in the infants were 
recorded and tabulated in Table XVI
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TABLB XTI

SYMPTOMS OP MALNUTRITION IN THE INFANTS

sar©.
Synptons o f i a l -  
nutrition  in tbe 

children
Breast fed 
percent

Mon breast fed 
percent

i Mild protein ca lo r ie  
malnutrition 18 54*0

a Anenla id 90*0

3 xerosis o f  the 
eonfyunotiTa so -

4 No obvious synptons 90 2 0 , 0

5 Tateud too 1 0 0 , 0

Obrlonalf 15% o f tbe breast fed l a f a t i  were also 
suffering from a meld degree e f  malnutrition* but when 
eonpared with the non-breast fed  group* which eaphoelses the 

heed for  breast feeding in countries lik e  ours*

Table XYII presents the in festation  o f the gestro 
intentional tract with earns in both the groups*
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TABLE XTCL

PRESENCE OP Wi&fS IN THE INFANTS

S.MO. Presence o f worns in  
children

Breast fed 
percent

Non Breast fed 
percent

1 Hook 1 0 15

2 Tape 1 0 1 0

3 Round T 25

4 N il TS 5 0

1 0 0  to o

I t  was disturbing to not# that 27-40 per oant o f  the

infante studied has been infected with worms o f some kind o f  
other• Considering the poor hyglenle conditions in which 

the fam ilies and the Infante l iv e . th is  i s  not surprising.
Those worms would in  the long run aggravate end precip itate  
the already existing  mild form o f  malnutrition in these infants. 

Emphasis on health and hygiene en one a hand and nutrition 

education on the ether are essen tia l. Only such as Integrated 
approach could solve the problems.

Reported Sickness o f  the Infant si

The health status an Individual anjoys speaks o f  th is
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nutritional statu* in d irootly . Tbs repeated sickness o f  ths 

infants in tbs present stn^r is  presented in  Table XVXIX.

TABLE XVI11

SICKNESS OP THE INFANTS

Siokness
Percentage fa llin g  aiek 

Breast fed Non breast fed

Diarrhoea 18 40

Common co ld  and fever 29 35

Constipation1 Id -
Whooping cough 4 6

No serious illn e ss 36 1 0

Table XVXXX c lea r ly  indicated tbat tbs per oent o f children 

fa llin g  slek are nore in the non breast fed group , than in  tbs 
breast fed group. The ant 1 -in feo tire  properties o f breast 

s i lk  could be the only possible explanation fo r  th is  d ifference 

and a lso  the environmental hygiene. Further Investigation Into 

the Immunisation, measures taken for  these children indicated 

that almost a l l  tbs children in both the groups had been given 
Small-pox vaccination, whereas only 42$ and 48$ o f  the children 
had been given trip le-antigen  waoolne respectively  In the two
groups.
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2. Weaning foods s i m  to  in fantsi

Table XXX presents the weaning foods given by the infante*

TABLE XIX

WEANING WOODS SIVW TO INFANTS

8 . » o .  Snppleuentj given to  tho r .reen tag .

i Glaxt 14
2 Far ex 25
S Amulspray 2 2

4 Grapes 1 2

S Ragi 2 T

Table XXX l ie t s  the various weaning foods given to 
the infants in the present study* Glaxo9 parex and Ann 1 spray are 

suppoeed te  be the foods specia lly  meant fo r  infants* However 

whether these foods have a l l  the nutrients in the required 
proportion i s  a question* Also how many mothers have the 

know how in the preparation o f  these foods and i t s  hygenio 

handling* When it  is  a question o f  choice between the a r i l -
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flo a t  weaning foods and breast milk, I t  i s  advisable that 
breast a llk  be preferred for  the fallowing reasons putsforth 
by J e l l i f f e  (19T6) namely an tiln factive  fa ctors , ant1 -a lle rg lo  
considerations, contraceptive, considerations and the 
economies involved* Also under the existing poor hygenie 

conditions, the transfer o f  milk from nother to  ch ild  
d ire c t ly , ensures the im possibility o f  the enterance o f  any 

n loro organisms*

Also we are only aware o f  the type o f  supplements 
but net the quantities* Meet o f  the times they may be 
In meagre quantities and unduly diluted* In  any ease breast 

Feeding is  to  be preferred fo r  a minimum period o f  6  to  9 

months at least*



Y, SUMMARY AND CONCEOSXONS

A to ta l o f  two hundred and seventy a others were selected  
from two v illa g es  and KuppU' swaiay Naldu memorial Hospital 

fo r  women and children. The food and nutrient intake o f  

the nursing mothers indicated that their d iets were lacking 
In good quality  protein, ealelum, iron , re t in a l, riboflavin  

and ascorbic a cid . The C lin ica l symptoms observed in these 

women were anemia, oedema, night blindness and angular stomatitis* 
These symptoms confirmed the existing d e fic it s  in  the d iets 

o f  these women.

The serun re tin o l values obtained for the nursing 

mothers indicated that they were at medium risk with values 
s f  49^/iOOal against SO^/iOOml considered low risk  by XCNND, 

Twenty six  percent o f the nursing mothers had lev e ls  s f  
haemoglobin lower than iOg which i s  indicative a f anemia and 
a grave situation ,

Ths mothers who successfu lly  breast fed  their infants 

reduced in their weights nore sc in the ease Of teenage 
mothers, Henoc teenage pregnancy or lacta tion  may be avoided, 
The mean breast milk putput was^ln the teenage mothers against 

YOB ml la  adult mothers. The relative  low volume o f  breast 
milk may he attributed to  double demands o f  pregnancy#
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Composition o f  breast a ilk  indicated that only to ta l 

sal Id t 9 and fat seea to  be sligh tly  a ffected  and among the 

rest o f  the nutrients* there are no stfxklng differences In 
the composition*

Relationship between aaenorrheal period and length 

Of breast feeding Indicated that as the length breast 
feeding InCteotsd* aaenorrheal period also Increased though 

not la  the same proportion.

The growth performance o f  tho exterogestato infants
who vers breast fed  and non-breast fed  brought out the fact
that tho breast fed  children had reeorded consist ant ly

higher values which respect to  heightv weightf head ohest
ftand a id  arm elrcuaference* Tho welght/Ht ra tio  Indicated

that o i l  the Infants o f  the breast fsd  groupd recorded values 
above 0*0015 while th e ir  counter parts recorded o value less 
than 0*0015 whloh Is  indicative o f  malnutrition* The ohest/ 
head olrcuaference ra tio  revealed the fact that by about 9th 

month the Infants crossed the value one in breast fed group 
whereas the non-breast fed even a fter  1 ft months reaalife below 

oa t, whloh l o  indloatlve o f  protein oa lorlo  malnutrition*

Tho i«su ite  o f  physical and not or development o f  the

Infanto were also along tbs same time*
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The signs o f  malnutrition presence o f  worms in  the 

gaotro-lntootltfnol tract and reported sickness o f  the Infants 
Indicated that the breast fed children had fewer symptoms 
o f  malnutrition and bettor resistance to  disease than 

th eir pdougter parts in ths non-breast fed group* Woanlng 
foods given to  tho infants wore essentially  oommereial foods 
given without the know how o f  d ilu tio n » eleanlinoss or quality*

Thus these resu lts high light tho advantages o f  breast 
milk and encourage using th is  natural resource whleh i s  good 

for  tho oh lld  and good fo r  tho mother os i t  prolongs tho 
aznonorrheal period*
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APPENDIX X

Questionaire to  study the N utritional p r o f i l t  at 
selected nursing Bothers and th eir infants in  Coinbatore City

1 . Hames Addreesi

Ages Joint/Nuolear family

8 , PUally Background

Members o f  the 
faa ily

Age Educa­
tion

OCCUPATION 

Slain Subsidiary
Income/
Month

3* Anthroponetrio neasureBents o f the noth or
Weight e f  th e mothers Weight o f  the fathert

Height e f  the uotheri Height e f  the fathert

4 . Age e f  the mother at marriage
5 , Anthroponetrio measurements e f  the infant

Weights Head clrounferenoet

Height! Chest circumferences
Mid era circumferences
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6* Delivery Normal/Complioaiedt

T* S pecific  complication la  delivery 
8* Birth order o f  the present infant 

Sext Male/female

Age la  Months*

9. Inforaation regarding previous children*

No* o f  children 
Born No* Alive

Age at 
No* dead death

Seasons fo r  
Death

10* Are yen aware o f  the fa a lly  planning a ensures?

No 7 T ' Tee /  7
11* I f  yes* which sp ecific  neasores do yon fellow ?

12* I f  no why?
IS* Any a fter e ffe c ts  o f using the sp ec ific  family planning 

method?
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14* What 1« your opinion about tbo Sana?

18* Month lactation at the start o f tha study?
16* Weight o f  the nother during lactation?

IT* Stage o f  lactation?
18* Amount o f  milk secretion?

19* Do you Consume any tonios or  any other supplements? 
20* Space between child?

81* Details regarding breast feeding*

•lrth  order o f  the 
Child

Duration o f  breast 
feeding

Time
stopping

mb

22* presence o f  worms in the ehild/aothor kind o f  worms 
present«

88* Signs and symptoms o f  malnutrition in t ho mother?
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M Anamsla
2. Oedema

3# Might Blindness

4 . Albuminerta

i t Bleeding gums

6, Angular Stomatitis

f t Other Complaints

Senas picture o f  the Kursihg Mother

PollC acid levels 
Haemoglobin leve ls

25 « Signs and symptoms o f  Malnutrition in the infant 

i t  Oedema

2* Anaemia MXXd/Severe
8* Bleeding guns

4«  Angular Stomatitis
8 f Xerosis o f  the Conjactive or Cornea

6. Marasmus
f t  Kwashiorkor

8* Any other Signs
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26. Any illn e ss  noted in the ohildreni

i f eMourHd°h » « » • « • *  TraatMnt

i*  Diarrhoea 

2* Fever 
t«  Constipation 

4* Cold 
5# Cough 
6* Youitting

?# Others

27# D eta ils regarding ln u n lsa tion  Measures takas

Insmnlsation
Measures 1st Child ZZnd Child ZIZrd 

_  ^ Child
ZY th Present 
Child Child

BaC tO«
Small pox 

Yacolnation 

Triple antigen 
P olio  
Any ethers



28# Special foods taken during Laotation.

Poods Tes Wo Seasons
«•>* •»•» m m m m -m m m m +  m fc #  »  #  •  *  m m m m m m m a*

dinger
Fruits

Milk
GropnAtut

Others

29# Poods avoided during Lao tat lcm

****i»«(*«*<*» » < * * * * ♦ « *  ■*»'**H*«»<»«>**<»**-«**»*»*»-«l*»*l»«**><*
Poods In it ia l  periods Later on

m #»#►»«*' ** <*»*•*•«* «*►'<■* «*«**!»•* •«►«■*«►«# •fr***#^*********#'

Xoe Creaa 
Mango 
Jack fru it

Others



SO* Supplement* given to the infant

«*«• — «» m  m »•»***»***»** nr** <m «•> *j* «* •«**»«!► **
At Birth 9 Month 4 Month 4 Month t  Tear

Supple­
ments Mo* o f  

times
otv mo* 03
W *  times i

No.of ^  No.of
tines v y# tines

1 §  Tear

Qty* No. o f 
tines Qty#
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31| Mile btones ( Bevel opm ant al and Functional Maturity)

Mile Stones le t
month

2nd
month

3rd
month

4th
lontb

Fixing o f Eyes
Smiling

Cooing

Laughing

Bead oontrol
Recognising mothers

Following ob jects
Reoognlslng Family
Oral exploration

Supine im prone
Sitting with sup?>ort

Transfer o f  object
Sitting with out support
Crawling

Speech

♦ m »
5th

monhfch
6th

month
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32* Motor Development (Age is  weeks)

♦  ft». «W «*
Particulars 1st 2nd 3rd 4th 5th 6th
* • * * « « >  -4ft +

1* Tonic neck reflex  
attitude

2« Head midplane 
with symmetric 
posture

3* Complete head 
control



I4
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APPENDIX III

ESTIMATION OP SEBUM VITAMIN A (R&TINOL)

The extraction procedure eae done, follow ing the 

method o f  Keald end pearson (1903) and the solution tree read 
at 348 jag ( in  u ltra  v io le t  region) follow ing the procedure 
given hy KIN (1971)#

Preparation o f solu tlon i

Stock Vitamin ft solu tions

344 mg o f  Vitamin A aeetdata (300g) o f  V it. A was 

dissolved in chloroform and made ttp t e  100 ml* 1 ml o f  stock 
contains 3000 g o f  rettool*

Met hodi

1 ml o f  serum was placed in a test tube* An equal 
volume o f  a lcoh olic  potassimn hydroxide was added* 1.5ml 

o f  M Hexane was added to  the serum a lcoh olic pottaslum hydro­

xide in the test tube. The test tube was stoppeded and con* 
tente were shaken v e i l  fo r  45 seconds, I t  was centrifuged 
fo r  id  minutes at a speed o f  3000 rctfolution/glnute* The 
supernatant was evaporated te  dryness in a 40* water bath. 
The residue was immediately taken up in  one ml* Of chloroform 
added 3 ml o f  ehlorofom again and the 0 D o f  the solution was 
measured at 348 mg in  the spectrophotometer.
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The solution in now transferrodto a soft glass tubs, 
with a stopper and irradiated with B.V. ligh t (the leap should 

be turned on 10 minutes before use) The tube should be kept 

at a distance o f 20 oa . fo r  the lamp* The O.D. at 248 mg
Is again read and the difference In O.D Is taken As a measure 
o f vitamin A In the solution .

Intermediate Standard!

0.1 ml o f  stock standard Is  diluted to mlOO ml. 

t .0 ,1  ml ■ 3 r ,  0.2 ml 6.3ml*9r, and 0.4 ml«12r.

fforlng standard:

Bach Intermediate was again diluted to 10 ml. ^rom 

that 1 ml w ill give 0 .3 r , 0 .6 r , 0.9r and 1-2 respectively .

CALCULATION!

4
Opltoal Density x corresponds tqfcr r  o f vitamin A.
*A* ml o f  the dllutedd serum w ill contain T .r  o f 
Tit am in A.

» . ,B* Ml o f  the serum con ta in ers  r  o f R etinol.
t.100ml o f  the serum oontaln* A

■ YxBxlOO r  o f  Retinol.
— X—

Result!

t 100 ml o f  the serum contain T x B x 100 r  o f R etinol.
~ 1 -----



APt'SNDIX XT

ESTIMATION OP MA&JOQLOBXX BT CTANf'lETIIAUiOGLOBIN

f t )  Kxaotly 5 i l  o f  Drabttin»s diluent to lo tloa  i s  
■•A und in to  i  dry te s t tab*.

( 8) Exactly 0*02 i l  o f  Blood to ironsforrod  fraa a 
standard baenoglobln pipotto in to o ditAent 
so lu tion s. Usual oars in f i l l in g  an cleaning 
o f  1 o f  a tod haemoglobin p ipotto nnst bo observed.

(S ) Tbo p ipotto io  rinsed 3 tinoo with tbf. dtlnont 
so lu tion . without allowing tbo Tarnation o f  a ir 
bobbles in tbo so lu tion .

( 4 ) Tbo blood and tbo diluent are nixed by rotating 
tbo lobe,

(5 ) 10 arts tin e is  allowed fo r  the Tarnation o f tbo 
oyaanotboonog lob ln ,

(• ) 0.5 n l o f  tbo dilnont soln tion  io  need as biank.
(T) With green f i l t e r  Not 940 tbo readings arc toften 

in a pbeto o loo trie  ea lo r  looter.

s r w o  i w n r e u m

( 1) fa ta l blood Ircm la  ilataratnad by aoag'a aatbod*

Tbin dsterninatlon wonld give abeolnte an oust o f  
baenoglobln.

(S ) Exactly 0*02 n l o f  tbo ftnosn blood oanplo o f
noasnrod in to 5 .7*8 10.12*8 and i f  n l respectively  
o f diluent solution  and nlnnd. Those so la ti ms are 
now equipnont to 100,tT|l0 t40 and 8% that o f tbo 
orig in a l so lu tion .
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f t )  TIM in tensity  o f  the ooloor reed v ila g  | lv «i 
340 filte r *

(4 ) A etnndard graph ie  drawn with theee m laee* T ie 
H b eoaoentration i f  the anknown ennplee ie  read 
free  thie*

im tJ L

TO,a mg e f  Perreee —  nalameelphat e ie  nade up te  

iOO e l*  feke iO e l  and again take «p  te  100 a l«  Thie
•a, ^  *A** 4
ie  the forking standard*
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APPENDIX T 

MILK ANALYSIS

Sampling o f I l k  tor A n ato lis

The eaaplee far analyst a ware co lle c te d  a fter an interval 

o f  4-6 hours a fter  the nornlng feed , toy oonp&ete aanual expression 

o f  both breasts* A ll Bothers were allowed th e ir  usual nornlng 
sea l 3  hours before the H as e f  co lle c tion  o f  staples* I t  

was not p ossib le  under the prevailing conditions to  oo lleo t 

24 hour sanplss o f  silk*

Chasten1 wethodsi

the following determinations were carried out on the 

■ ilk  samples. fe ta l  s o lid s , Energy, protein , Pat, Calcium 

and Iren*

Methods o f Analyeiai 

Total so lid s  I
e

Bv weighingi (AQAC Method)

Weighed 8 g e f  prepared sample late a weighed f la t  
bottomed dish sot ever 8 cn in  dlaaeter, a platinum dish of 

th is  shape end else *• prefer ab le , heated on a at ean-bath
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10-15 nlnutee f exposing the aaxlwun surface o f  the bottom o f 

the dish t o  l i r e  steaa, Than heated for  8 hours in an a ir  

oven at 98-100*C ooolod in *  desiooior* weighed quickly and 

reported the percentage o f  residene $s to ta l solids*
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ESTIMATION OF ENERGY BY BOMB CALORIMETER

ADlt

To estimate the amount o f  ca lo r ies  present in 100 ml

o f  milk*

Procedural

Took 2000 g o f  d is t i l le d  water in  a completely dried 
oral buokst whioh forms apart o f  tke Oalorlooter* Prior to  
weighing the water should he brought to  a temperature 3*C 

to  3^5*0 below that o f  the o&lorimeter Jacket* The water 
may be measured v o lw o tr lc a lly  Instead o f  by weighing, i f  

th is  i s  always done at the sane temperature* Kept the 
f i l le d  bucket with the long axis o f  the oval in  lin o  with 
the operator* Grasped the bomb well between thumb and fo re  

finger and lowered the bomb into water taking care to  avoid 
disturbing the contents. set the bomb with i t s  feet spanning 
the locating boss and turn so that the electrode terminal in  

near the Insulting igniting wire* Attached the thurst 

terminal to  the bomb electrode and shake book late the 

bucket a l l  drops o f  water adhering to  the fingers# Run the 
not or fo r  8 minutes to  attain  thermal equillbruim, but do 
not record temperature during this period*

Took the temperature as soon as equilibrium in  indi­
cated by a slew uniform r ise  and read and record the odbri- 
metor temperature te  the nearest point at one minute interval
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fo r  exactly 6 minutes. Pressed the hat ton end ignition  unit 

to  fired  the charge at the start o f  6 minutes recording the 

t in e  and tseparatum at the fir in g  point* A fter fir in g , 
when the maroury starts to  r is e  record the temperature at 
one minute intervals t?io u n til the difference between the 

successive readings has been constant fo r  5 minutes*

After oenpeletlng the reading, stopped the aator, 

removed the belt and 11 f 4 the covers from the Jacket, sipped 
the thermometer bulb with a dean  c lo th  to  remove any water 
and set the covers on the support stand* L ifted  the bomb 
out o f  the bucket and relieve a l l  residual pressure*

A fter releasing the pressure remove the seres eap, 
l i f t e d  out the bomb bead and place i t  on the support stand. 
Carefully remove a l l  unburnt pieces o f fuse wire from the 
bomb electrodes, straighten them and measure their combined 

length in  centimeters, Sobstract th is length from the
In it ia l to  centimeters and talcs th is  as the net amount of

*

wire burnt*
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Calculation»

In it ia l  temperature o f water 

Pinal temperature o f  water 

Rice in temperature 
In it ia l  length o f  the wire 
Remaining length e f  the wire 

3» Burnt wire o f  length

- V '
* v r

T«r

e l1em.
■12cm.
»  cm.

Energy equivalent fo r  the
Calorimeter in oalories per
degree • 1348 ca lories

t .C alories for  T*P r is e  o f  temperature
1348*r- X ca lories

Energy equivalent fo r  the wire 
In calories/degrees

t.Fuse wire coreeotlon

A ml o f  milk give • |
1.100 ml o f  milk Rive s

■2.3 ca lories
2.SXL oalories «ycalorles 

(x -y ) K .eals
xiOO E. co le .

Result! 100 ml o f  the milk give «  ( x-v)xlOO K. ca lories
A



1 0 8

ESTIMATION OP PROTEIN IN HIUC

Total Nitrogen c cm tent I

!£»*

To estimate the to ta l Nitrogen in  milk*

Procedure!

8 or 0 n l o f  milk were token la  separate kjeldahl 
flasks sad digested with 8 a l  o f  concentrated sulphuric acid 
and a plash o f  selenium kdl oxide as a catalyst* Digestion 

was completed by the addition o f a drop o f  perchloric aeld . 
Gooled the flasks and the contents were made upto lOOal with 

d is t ille d  water. Along with th is  5 n l o f  Concentrated
r

sulphuric sold  alone was digested and treated sim ilarly*
Thii was used as blank*

8 a l o f  the blank were taken in the d is t i l l in g  flask o f 
the kjeldahl’ o apparates and then added 6 a l e f  40$ NaoH and 

washed with d is t i l le d  water* Sml e f  boric aeld were taken 
in a Oonloal flask  and a drop o f  mosueagalndloator was 

added and kept under the condenser* steam was generated*
Steam enters and drives out the ammonia formed which in turn 
fa  absorbed by the boric aeld* Steam Is passed for 8*10 
minutes u n til the solution in the eonSCal flask  io  blue in 
colour* The eencAl flask lo  lowered and the t ip  e f  the 
eondenser i s  washed with water*
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The brolo aold solution containing tho lib e r  at od 

ammonia was titra ted  against H/70 sunphurio aold. The end 
point i s  the appearance o f  pale pink oolour.

The experiment was repeated with* I  ml o f the digested 
sample solu tion s. Proa the tlines values ealoulated the to ta l 

Mltregen oontent e f  the a i lk .
*

Calculation!

Volume o f W/70 sulphurle acid  required
for  blank

Volume o f  K/iO sulphuric aold required
by experiment

Experiment-Blank

1 ml e f  X/fO sulphuric aold

t ,(y -x )  ml e f  H/70 sulphuric so ld
I *Snl e f  the digested sample oontalns
1 , 1 0 0  ml o f  the digested sample 

oontalns

Won Protein Hltrogen content!

Aim
To estimate the amount e f  non protein Hltrogen content 
in  milk.

m X ml,

•  r  « !•

e  (y -x )
■0,2mg e f  Nj 

«0*2x (ymx)mg e f  Wg 
•0,2x (y-x)mg o f  Hg

«0.2x ^T-x)xlOO 

■I* e f  Ha



P ro ce d u re  i

5 nl o f  the atlk  was taken la  a test tube* The test 

tube Is  heated in  the bo ilin g  water bath fo r  h a lf an hour* 

Centrlfreged. The supernatant Is  reuoved* The protein is  
pr eel pa ted using 15# VGA* The supernatant is  oonc ent rated 

on a water bath and is  transferred to  a kjeldahl flask* Add 
5 nl o f ’ concentrated sulphuric acid  and is  digested* The 
digestion i s  completed by the addition o f  a drop o f perchloric 

a cid . The digested saatple i s  nade up to  100 nl* S n l o f  
concentrated sulphuric acid  i s  kept adong with th is  a»«b lank  

and is  Bade upto 100 b1*
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8 ml o f  tho blank were taken la  the dl at r i l l in g  flask 

o f  the k je ldah l'e  apparatus and then added 8 a l o f  408 sodium 

hydroxide and washed with d is t ille d  water* 8 a l o f  the 
boric  acid were taken in a con ica l, flask  and a drop e f  
aozuzaga indicator was added and kept under the condenser}
Steap was generated* Steaa enters and drives the anaonla 
formed which 1st urn is  is  absorbed by the boric cold* Steen 

Is passed fo r  M l  alaates until the eolation In the conical 
flask  is  blue in  colour* The eonleal flask i s  lowered and 

the top e f  the condenser i s  washed with water*

The borle acid solution containing the liberated 
ammonia was titrated  against M/70 sulphuric cold* The end 

point i s  the appearance o f  pink colour* The experiment was 

repeated with 8 a l o f  the digested sample solutions c f  a llk* 
Proa the t i t r e  values calculated the nitrogen content e f  milk*

Calculation^

Toluae c f  H/70 Sulphuric aoid required
by blank * xal*

Toluae o f  N/70 Sulphuric acid required
by experimental solution «  y  ml.

( Expo rla  ent-B leak)

1 al* c f  H/70 sulphuric co ld
1 *{y-x) a l  c f  H/70 Sulphuric acid 

8 a l  c f  the digested sample contain 
1 * 1 0 0  a l  c f  the digested sample contain

* (y-x)
• 0 .8  ag c f  Xg 
«0* lf2x(y-x) ag c f  Xj 

«0«3x(yv) ag c f  Hg 
«0 ‘.2 x (y x )x l0 0

»g o f Ha
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Results

Protein content o f  a ilk  ■ (Total Nitrogen eontent
Non protein Nitrogen content)a 

6.25g o f  N2



U S

* determination op pat content op milk*

AIM I

f t  e it ia a tt  ib t  aaonnt o f fat present i l  100 ml o f  a ilk* 

Principle o f methods

The fat content Is gravimentS'oally determined by 

extraction o f  the fat fron an ammonlaoal a leoholio  solution ^  
Of atlk with diethyl ether and ligh t petroleum, evaporation 

o f  the solvents and weighing o f the residue, acoerding to  

the prlnolp le o f Rose-Goettlieb*

Procedures

Preparation o f the samples

Bring the sample te  a temperature o f  20*C mix thoroughly 

to  ensure a homogenous mixture o f  Hie fa t throughout the sample* 

Do not agitate  se vigorously as te  cause farthing o f  the milk 
or churning o f  the batter fat* I f  i t  ie  found d i f f ic u lt  te  
disperse the cream layer, warm slowly te  35-40*0 with oaroful 

mixing and incorporating any cream adhering to  container*

Reel the sample quiokly te  room temperature*

Determinations

Dried the flask in  the even fo r  0*5 te  1 hour* Allowed 
the flask  te  co o l te  the terperature o f  the balance room and 
weigh the cooled flask  te  the nearest 0*1 mg*
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Inverted b ottle  containing H i  prepared saaple 3 or 

4 tinea and lmnedlately weigh ta  the nearest i  ng d irectly  
in , or by d ifference into* the extraction apparatus, 10-11 g 

o f  the w ell nixed sample, a Added 1*3 n l anaemia (23*1) or 
an equivalent Volume o f  stronger solu tion , and nix well*

Added 10 n l entbanol and nixed tile liqu ids gently 

but thoroughly in the Inclosed apparatue*

Added 23 n l diethyl ethert e lese  the apparatus and

shook vigorously and invert repeatedly fo r  ft n l eooled , i f  
necessary, In running eater*

Honored the stopper ca re fu lly  and added 2S nl light 
petroleum using the 1st few n l l l i l i t r e s  te  rinse the stopper 

and inside o f the neck s f  the apparatus elossd by replacing 
the stopper and shook and invert repeatedly for  30 seconds*

Allowed the apparatus to  stand u n til the upper liqu id  
layer has haoone olear and Is d is tin ctly  separated fron the 

aqueous layer* Alternatively perform the separation by tbs 
use o f  a  su itable eentrlfuge*

Heated the flask* placed on I ts  side* for  one hour in 
the oven, allowed to  eool to  the temperature o f  the balance 
room as before and weighed the nearest 0*1 ng*
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Calculation!

The aass in grasses^ o f  fat extracted as t i ^h i2| and 
the fat Content o f  the saaple* in 1% by scan Is  where ■a^-a^z 100

B
m mass in g o f  flask  M with fa t.

Mg m aase in g o f  flask U.
S wm'a&s <.n$ o f  test



ESTIMATION OF CALCIUM

Alai

To estimate the mount o f  calcium present in the Bilk* 

P rincip lei

The calcium is  preoipitated os the oxalate d irectly  
from the milk and a fte r  washings the precipitate Is  dissolved 

fth acid and titra ted  against permanageaent•

procedure*

• ml o f  the milk was deproteinized toy the addition o f  
equal volume e f  10$ TCA Centifuged. From that took 10 ml o f  

the sepernatent and added i  ml e f  4$ ammonium oxalate* Mixed 
well and allowed to stand overnight*

The precip ita te  oalolum was centrifuged the next day 

and the supernatant f lu id  was removed without disturbing the 
preelpitate* Added 3 ml o f  2^ ammonia down the sides o f the 
tube and ftixed the precipitate well* This was repeated 8
to  9 times until the washed solution gave no precip itate  the 
oalolum chloride solu tion . This was made done to  remove the 

excess e f  ammonium oxalate* F ina lly  added 3 ml e f  approximate 
normal sulphuric adid and mixed wall* This was warmed toy 
placing the tube in e beaker o f  almost boiling  to  oompletc 
the precip itation  e f  oxalate* Removed the tubes and the 
bet contents (fO*Jf#*) were t itra te d  with 0*01N pottasslum
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pcroonaganate t o o  faint pink colour which persisted for  about 
"a minute. As blank titrated  2 ml o f  the sulphuric sold to  
the same mid poin t. The d ifference between the t l t r e  values 
given the volume o f  0.01H pottasslum permangnate required to 

t it r a te  the oalelum oxalate preclptated*

S*No * Solution
Burette

In it ia l
Reading
Final

Volume o f 0*01N 
- pottasslum per- Indicator 

manganate

1 Blank X y S elf Indicator

2 PIIrate *1

Calculation i

(Experiment-Blank) ■ ( j - i j )  • (y -x ) ml 

1 ml o f  H/100 potissium permangnate • 0*2 mg o f  ea 
i ‘*10 ml o f  the f i l t r a te  contain ■ (y^xj (y-x)x0»2 mg o f  ea* 
These 10 ml o f  oome from 8 ml o f  milk* »
i f  100 ml o f the milk contains *(y|-x1)-(y -x )x 0 ,2 x  100

1 T(T”  
mg o f  ealolun

Results
Galolum present In 100 ml o f milk ■ (y ^ -x ^ -tv -x ) x02 100

10
mg o f oalolum
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ESTIMATION OP IRON IN MILK

Aimi

To estimate i b i  amount o f  Iron in Milk*

m n q ip H *

A sample o f  milk i s  digested with concentrated sulphuric 

•old to  get tho Iron in  the free from in  tho presence o f  Pete* 

sslus per sdtphate, The digests i s  then deproteni*ed with 
sodlua tungstate solution, Gentifuged and then a known 

amount o f  the supernatant i s  treated with potassium 

thiocyanate. The colour developed i s  then estimated ca lo r ic  

metrical Ip at 040 .

Standard Ferrous sotutlont

Prepared • standard Iron solution containing 100 
o f  in n  per ml. Dissolve T0.2 ag o f  Ferrous ammonias 

sulphate in 100 ml o f water,

Wor ding standard!

M inted 10 ml o f  the stock standard to  100 ml with 

d is t i l le d  water. go that 1 ml o f  th is solution contain iO^&. 
o f  Iron .



P r o c e d u r a l

t  a l o f the milk was deporteinlsed with equal volume

o f 10% TCA and centrifuged* Prom that 1 a t o f  the filt r a te d
*

used for  the analysis*

1 to  8 a l o f the working standard were taken In d ifferent 
tubes* Added 0*3 a l o f  concentrated sulphuric acid  and 0*4 

a l o f  saturated pottasslua per sulphate solution to  each o f  the 
tube* fin a lly  added 1*8 a l o f  potassium th lo  oyanate and 
aade up the volume o f  each to  10 a l  with d is t ille d  water, 8 a l 

o f  the f ilt r a te  was taken* Then added 0*4 a l Of saturated 

potassium per sulphate solution and 1*4 a l o f  3 8 potassium 
thiocyanate and the volume Is  aade up to  10 a l with d is t ille d  
water* Then the in ten sity  o f  the colour develops was read 
at 340m  in  a eo lorla eter with In 10 minutes* The ferriu s 

content o f  the n ilk  can be calculated from these values*

C alculation!

K eltt reading X corresponds t c  T r  o f  Iron .
1*3 a l o f  the f ilt r a te  solution contain p r  o f Iron*
1 * 1 3  a l o f the f i l t r a t e  solution contain r  o f  Iron

These 43 a l aome from 8 a l o f a ilk*
100 ml o f a ilk  contain y*12: 

22 T
xl2xl00 r  e f  Iron

Result!

v x i2x1002x100 r  o f  Iron*100 a l o f  a llk  contain
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APPENDIX YI

WEIGfW^NT C ALCULATION FOR THE NURSING 
MOTHER

- - I k - - - - - - -
PoqA Amount Energy P r  C alcium  I r o n  C a roten e  Thiam in R ib o -  V it  •

in  gm. k . o n l .  g ,  mg* m g. ja°j mg. f j g v i n  mg.

alee 200 692,0 12.6 18 8.0 - 0.41 0,10 -
Sari 340 1182 38.4 83.4 8.3 - 0.41 0.10 -
Dhal 80 1ST .5 11.2 36.8 3.9 66 0.23 0.00 -
m m & ee 20 6 0.6 6 0.24 38 0.04 0.08 22
Cabbage 80 13.8 0 . 9 19.8 0.4 600 0.03 0,04 62

!)Bl(m 80 22.6 0.7 16 0.48 6 0,03 0.008 0,8
a rln ja l 80 12 0.7 • 0.8 37 0,02 0,06 6

111* 100 I l f 4.3 210 0 .2 213 0.04 0.10 m

lagiery 80 146 0.2 8.7 84 0.01 0.02 -
Sugar 80 100 0.08 6 - mm - - -
H I 10 60 * m e» m - -

2870 67 374.4 24 1041 1.22 0.60 90,8

R e t lo n l 1041 2 6 0 .
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<a)

Pood stu ff
Anount

8*

Energy

k .oal*
pr

8*

Calelum Iron 

mg. mg.

Caretm»e ThiaJ11*?*14'  
min vln 
mg. mg.

m e
mg.

RlOO 610 2111 39 85 24 • 1,26 0.30 -

Block graadhal 35 60 4 i f 1.6 6.5 0,08 0,06 •

Redgramdhal TO 235 16 81 4 92 0,81 0,13 ~
C h illie s 40 12 1 . 2 12 0,4 128 0,08 O .if 45
Beans 135 210 11 26 2,4 169 0,45 0,28 36
Oitlon 40 22 2,2 8 0.9 - 0,03 0.06 0 , 5

Tomato ISO 30 1,3 t a 0.6 826 0.06 0,09 41
Banana 90 88 0 ,6 6 0 3 39 0.02 0,04 3
Coconut SO 23 O .f 16 0,8 6 0.03 0,006 0.2
Milk 150 Ifg 6,4 3,5 0.3 320 0.06 0.18 1.5
Sugar 90 190 0,05 6 - m - ■m

O il 10 90 - - - - - - -

3226 82,4 3f2 38 1282 2,5 1.3 12f

R e t i n o l *  1 2 8 2 *  3 2 0 , 8
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( 3 )

Pood s ta ff
Aaounts

I*

Energy 

k* e e l.

Pr.

6*

Galelum

mg.

Iron Carotene Thla- 
o Bing 

eg . mg.

R lb fla - 
Tin ag.

▼It C 
ag.

Rifle 600 m o 38 84 24 - 1.20 0,10 -
Blaok gram- 

dhal 18 40 3,0 22 l.S 8 0.00 0.05 •

Dhal 80 lo t 11.1 SO 2.9 60 0.22 0.09 -

Agthlkoeral 80 4T 4,2 865 1.9 2700 0.10 0.04 88
Knolkol 80 8 0.3 8 0.15 8 0.02 0.03 40
C h illies 80 1 0.1 1.5 0.1 8, 8 0.01 0.02 5

Garret 60 24 0.6 40 1.1 945 0.02 0.01 1.5
Onion SO 20 0,0 13 0.4 8 0.03 0.01 0.7
Toaato 100 20 00.9 48 0.4 351 0.12 0,00 27
Banana 80 88 0.8 8.5 0.8 39 0.03 0.04 3.5
m
Milk 300 S81 12.9 630 0 .0 6, 40 0.12 0.30 3

Sugar 60 109 0.08 0 - - - an ea

O il 10 90 - - m ■» an m -
3110 72 14S2 33.4 4467 1.98 0.76 100

B etln ollilT
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( 4 )

Pood s tu ff Amounts Energy Protein Calcium Iron Caro­
tene

Thia­
min

RiBdfla-
▼In Vlt 0

gm. k.gme. p . mg. mg. mg* ng« mg.

R ico

Blank gran-
550 1903 35.2 49*5 22 - 1*16 0.08

dhal 15 49 3 22 1.3 5 0.05 0,95 •*
C h illie s 10 0*7 0.0T 0.7 o.oaI 4,4 0*005 0.01 255

Beans SO 40 2*2 14 O.Y 10 0*10 0.04 7

Dhal 25 84 5*5 0*2 2*5 33 0.11 0.06 m

Onion 15 10 0.3 6.5 0.2 2*5 0,01 0.01 0.35

potato 125 111 2 198 0 .9 30 0.12 0.01 21.5

Amaranth 50 33 2 12.5 12*7 3200 0.06 0.15 1.5

Tomato 00 f » o .» «S8iS 0*3 310 0.06 0.03 2655

Milk 150 i ’ 8 5*4 315 0*3 320 0.00 0.15 1*5

Curds too 00 3*1 149 0*3 130 0.25 0,18 1

O il 5 06 m ** m m m - •

sugar 30 to 0.01 2.4 - m - -

3584 00 818 40 3511 1*95 0.74 90

R etinol Y35 «  3511
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(I )

Pood s tu ff Aaount
g*

Energy 
k» sa ls

? r . 
• gs

C a le l-
llOmg*

Iron Carote-Phia~ 
ne nln 
JRg «g*

S lbofla*
▼in g 
ng. mg.

llA t 920 HOT 20*4 29 1.4 • 0*67 0.16 •
Ravi 100 348 10.4 16 1.6 • 0.12 0.03 * m

Kooral 215 23 2.1 282 0.9 1250 0.05 0.02 1.7

DrvBstiok 50 13 1.8 15 2.6 55 0.01 0.03 5.5

DhaX SO 168 11*2 96.4 2.8 66 0.22 0.1 -
Onion •0 40 1*2 26 0.8 10 0.06 0.02 1.4
C fclllies 20 1*4 0.14 1.5 0.06 8 «8 0.01 0.02 5
Banana 60 63.8 0.66 9.4 0.5 42.9 0.02 0.04 3 .9

Milk 150 175 6.4 315 0.3 920 0.06 0.19 1.5

Curds 50 30 1.6 74 0 .1 68 0.12 0.08 0.5

O il 20 180 * • - - - - -

Sugar 90 119 0 .1 3,6 - - - - m

2245 54 242 24 1219 2.15 0.65 69

R a tion ! «  305» 1319
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Food s tu ff
Amounts

8*

Energy
k .c l .

Pr.

gm.

Calolom

gffl.

Iron

gm.

Carotene
Mgro.

Thia­
min
mg.

Ribo­
flav in

«8«
T it 0 
«*•

a loe 800 1730 33,0 45,0 30,0 - 1,08 0.38 -
C h illie s 18 4 0.4 4,5 0.2 36,3 20,03 0,06 10,7

Colon 38 31 0 ,0 14 0,4 5 8,08 0.01 0 .7
Tomato 130 34 3,1 87,0 0,5 431 0,14 0*07 33,4
Banana 80 70 0.7 10 ,a 0 3 46.8 0,03 0.08 4.3
Coo on tit 38 111 1,1 2,5 0.4 • 0.01 0.03 0.3

Tamarind 13 42,5 0,47 35,8 2,7 9 .0 - 0.01 0,8
Batter nil?. 100 18 0,8 30 0,8 - m - -
Milk 150 176 6,4 318 0,3 313 0,06 0,18 0,18

Sugar 20 30 0,03 3.03 3,4 e • m m

3209 43.9 807,£ 38.9 777 1,40 0,63 88

R etloul TTT m 194



136

<T)

Food s tu ff
Amount

£•
Energy 
k. oa ls

Protein Calolua 
g . mg.

Iron Carotene Thia-
"41.

R ib o f la -^  c 
Mg* mg.

RIOS 550 1903 35,3 49.3 22 - 1,16 0.08 m

Dhal SO 168 11 37 2 .9 66 0.23 0.10 -
Onion as 18 0,4 11 0.3 3.6 0.03 0.01 0.5

C h illis* 25 f.S 0.7 0.8 0.3 44 0.08 0.10 28

Tamarind 80 336 2,4 136 8.8 48 - 0.06 3.4

Buttermilk 100 15 0.8 30 0 .8 - - - m

Cabbage 2B T 0.4 10 0 .8 300 0.10 0.02 31

Milk 30 23*4 0.86 42 0.04 44 0.01 9.02 0.3

Jaggery 30 76,6 0.1 10 0,3 - - 0.01 1

2444 S3 322 36 836 1*48 0.40 63

R etinol 198 • 537
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( 8 )

Food S ta ff
Amount

g .
Energy
k .o a le

P rote in
I*

Caloluci
■g.

Iron  Carotene T h la -
a g . MC[

mg.

R lb o fla - . 
v in  V*t

R lee ?80 2585 45 ?5 30 m 1,42 2*24 0

Dhal 100 334 22 ?2 6 132 0*44 0*18 •
C h lU l ea 25 ?*5 0 ,? f  .5 0 ,3 44 0,06 0 ,1 0 25

Onion 40 22*2 2*2 5 0*0 0,03 0,08 0 ,5

P ota to 80 n * « 1*3 8 0*56 18 ,2 0 ,0 8 0 ,8 6 1 3 ,5

Tamarind 40 113 1 .2 68 4 ,4 24 m 0,03 0 ,2 8

P ota to 25 3 0*2 12 0 ,1 88 0 ,3 0 ,01 ?

Goeonut 50 222 2 ,2 5 0 ,8 m 0,01 0 ,08 0 ,2

M ilk 20 23*4 0*86 42 0 ,0 4 44 0 ,0 1 0 ,02 0*2

Jaggary 20 T 6.6 0 .1 10 0 ,2 m «R» 0 ,01 1

G il 15 135 e» - m A m m -
e*

3606 T5 302 43 351 2 ,3 1 ,5 52

Retinol 88** 351 
4
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( 9 )

«*•» ** «* m

Pood
stu ff

g . K.Cnl. g . “6 . mg. J*g. min
ug»

Tin
og<

Vlt C
» tag*«*«*«»«*■*«* ~ «» «» S* 4t «• *m m m m *. m ** m ♦ m m <00 40 40

Rios 650 2144 38.0 65.5 26 * 1.21 0.10 -
Horse gram 100 921 22 287 8.4 71 0.42 0.2 -
Onion 40 22 2.2 5 0.9 * 0.03 0.05 0,05
C h illie s 15 f .5 0.7 T.5 0.8  44 0.05 0,10 28
Tammrlnd 10 28 0.3 I f 1.1 6 • 0.01 0.3
Tomato 120 24 1*0 58 0.5 420 0.14 0.07 6
Milk 40 47 i.T 82 0.08 84 0.02 0.04 0.04
Jaggary 50 191 0.2 40 5.7 84 0*01 0.02 -
O il 10 90 - 44 m «o • 40 -

Sis «* m 
2826

m m m m
67

*»***»«»«*
562 42.98 711

■M* • 
1.88

m m «* 
0.68 35.2

■<m m- «• «■•»«» «* 44 4* ** m m «•» m m ml m m m m m 1*11«1 «*’.» m m m m «#

Retinol 178. 711
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( 1 0 )

Food
stu ff

Amount
s .

Saorgy Protein Calc limn 
k* ca l*  g . mg.

Iron Carotene Thiamin R iflavin  
mg, jig . mg. mg.

Vit 0 
mg.

S loe 650 2149 38*8 18,9 26 • 1*21 0.19 -
Dhal 200 668 44*4 144 11*6 264 0*88 0,36 m

C h illie s 20 1*4 0*14 1*8 0*06 8*8 9*01 0*02 8
Onion 60 40 1*3 86 0*8 10 0*06 0.02 1*4
Tomato 100 80 0*9 48 0*4 381 0*12 0*06 6

Milk 25 29 1*1 82 0*05 82 0*01 0*02 0,25

Jaggery 25 98 0.1 80 8*8 42 0*008 0*01 m

O il IS 138 - m <88 - «• 4R» m

2137 87 387 42 728 1*3 0*68 12

Set to o l 188 »  728
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APPENDIX VII

INDIVIDUAL value or THE sirum vitamin ad of the nursing
MOTHERS

••NO. Adult senna Vitamin A 
Values la  y

Teenage serum vitamin A 
values in y

t  18#T»
8 85
8 58

4 48

I 55

T
•  5 8

30

37
38

41



APPENDIX T ill

HAEMOGLOBIN LEVEL OP THE NURSING MOTHERS

S«No« Haemoglobin 
in g/100 ml. S*8d* Haemoglobin 

In g/100ml. 8*Ho* Haemoglobin. „  Haemoglobin 
In g/lOOml, "°tn  g/100 ml

1 8 .9 41 12*2 21 13*0 61 8 .7

a 8*8 42 6*9 22 12*0 62 13*0

3 11*9 43 12*1 23 8*8 63 11*2

A 13.0 44 12*8 24 10*8 64 11,6

3 11*3 45 12*0 25 8*0 65 9*0

G 10*4 46 10.0 26 9*6 66 12*0

T 11*8 4Y 13*0 2T 12.0 67 12*0

9 8*8 48 12*9 28 Y.6 66 18*0

9 11*0 49 9*6 29 6*2 69 13*0

to 12*2 80 12*0 30 14*0 70 13.0

11 10*4 81 12*0 31 9,0 Tl 11*18

ia 8*9 82 12*0 32 19*0 T2 8*0

13 12*6 83 13*0 33 12.0 73 12*8

14 10*4 84 12,0 34 10.0 74 13,0

19 12*2 68 12*3 35 8*8 75 8*0

16 9*8 86 11*0 36 4.T 76 10*18

IT 12*0 8T 8*2 87 9*6 77 8*67
18 12*4 88 12*0 38 10*7 78 9,2

19 12*8 89 10*9 39 11*2 79 10*6
20 12*9 60 13.0 40 18*0 80 12*0

Qontd
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a v« Haemoglobin 8*H«#ln g /to o  ml
m e e m * * * * * * * * * * ^  a

8,Ho, Haemoglobin 0 
in g f100ml. St* 0

Haemoglobin 
’ in  g/lOOal, SJIO. Haemoglobin 

In g/100 ml

81 13,0 103 12,0 124 8,7 147 12,0

$2 11,5 10* 9,8 128 12,2 148 9,8

83 12,4 108 8.3 128 6 ,8 149 14,0

84 12,8 106 7 ,8 127 8,8 180 11*8

88 12,9 107 13,0 128 12,8 161 13,0

88 12,2 108 12,0 129 9,8 182 13,0

87 13,0 109 9,88 180 12,0 183 9,8
88 12,8 110 8,2 131 12,1 184 11*6
89 13,0 111 8 ,4 132 12,8 188 12,0

98 11,9 112 10,0 133 12,9 188 14,0
91 12,3 112 14,0 134 9,8 187 13,0
92 12,5 114 8 ,8 138 12,8 188 12,9
93 12,0 118 12,0 138 8,7 169 12,5
94 9,8 118 13,0 137 11,8 180 13,0
95 11,9 ilT 8,4 138 12,8 181 13,1
98 12,0 118 9,8 139 12,7 182 8 ,0
97 12,0 119 11,2 140 13,0 163 8,3
<fcfl 8 ,8 120 13,0 141 12,0 184 13,0
99 10,8 121 12,0 142 12,2 188 12,2
108 8 ,9 122 12,3 143 12,1 186 10,8
101 11,2 123 13,0 144.1 9,2 167 1890
102 8 ,2 124 12,0 148 10.6

Contd • « • • «



168 8.5 184
169 8.5 185

1T0 12.8 186

171 12*8 187

172 13*0 188

173 12.5 189

174 12.0 190

175 13*0 192
176 8.1 1933

177 11.8 194
178 12.0 185
178 8.8 196
179 18.8 197

mm* m m m m mt m

10.3 201 10.5

12.0 202 12.7

8.2 203 12.5

12.5 204 12.4

19.0 208 8.5
8.9 206 14*8

12.5 207 8.9
13 208 8*8
8.2 209 I t #

8*9 210 14.0

8.8 211 12.0

18*8 21ft 10,2

12.8 213 11.5

i> m m m «*> I* m m mm «• m
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m m m m ,* * »«* .. mm mm mm mrn I»«1t m m m m mmm mm mm mmmm mm m «»«»«»«»

214 12.0 226 12*9 240 13.0 254 10.8

218 10.8 82T to## 241 10.8 255 11.3

218 12.6 228 12.0 M2 11.5 256 11*2

2XT 12.5 229 12.0 M3 8 . 2 257 18.2

218 12.8 830 13.2 M4 8*8 258 9.9

219 11.0 231 19f0 248 13.0 259 11.9

220 12.3 232 12.0 M6 8.8 260 10.8

221 11.9 233 12.0 M7 11.8 261 12.8

222 12.4 234 13.0 248 13.0 262 18*0

228 11.2 235 12.0 M9 10.0 263 10.8

224 11,8 238 11.8 250 8*9 264 18*0

225 8.3 237 13.0 251 11*8 285 12.0

238 12.0 252 11*8 268 0*0

889 12.0 253 9.6 267 10.3
268 13*0
869 10*0

170 10,0
• <m m M» mm mm ** 4* 4* *1It1 «■* m i■»«*«*«, *»«*«- M» M. *» MM*
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afpenbix zx

WEIGHT AND HEIGHT OF THE HORSING MOTHERS

18-21 22*38 15-21 22—38
S.No, Selght Height weight Height®* Weight Height Weight Height

In kg. In on. la  kg. In ea *****4 In kg. in cm. in kg. in ea.

i 43 ISO 48 180 19 48 188 4T 160

2 42 150 44*8 150 SO 50 162 43 1ST
3 41 180 45 155 21 49 150 55 160

4 8T 158 40.8 183 22 43 155 44 185
8 80 188 48 ISO 23 40 155 44 180
6 43 ISO 48 180 24 40 160 44 150
T 36,8 188 48 180 28 41 155 44 154
S 50 188 48 183 26 40 180 45 158
9 83 183 51 160 2T 42 180 46 189
10 43 180 82 151 28 42 132 46 168
11 44 140 48 145 29 40 185 43 180
12 38 144 50 182 80 40 188 43 182
13 44 180 44 158 31 42 152 61 189
14 48 185 46 160 32 42 188 44 180
18 45 180 81 160 33 40 160 44 1ST
16 46 155 80 150 36 40 155 49 189
IT 48 181 48 155 38 41 155 43s 155
16 48 185 51 160 36 40 160 46*5 1ST

Could v*ihr**#*
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• <► §tt11 m m m m m m m m «*«»«»<* *  «* «• m m m m m «# **• «n>4» «» m m <* m

37 48 145 49 159 49 42 150 170 155

38 80 160 81 158 50 44 158 47 155

39 43 150 46 157 51 52 160 52 162

40 43 150 49 162 52 45 160 52 162

41 45 152 47 157 53 46 150 43 148

42 46 158 48 160 54 43 155 48 152

43 41 153 44 150 55 44 150 49 155
44 42 149 47 160 58 42 150 47 154

45 47 185 45 150 57 42 150 47 155
4G 43 158 48 158 58 48 158 48 188
47 48 182 47 156 58 41 155 40 160
48 40 145 42 155 60 39 143 46 150

81 45 140 49 158

62 49 150 52 160

88 48 148 46 155
64 43 150 49 160

<»» m •» m <m tm m —<«* «*

]

is
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<m «* m m> «** m* <m mk «■» -  -  * * * * • ’* ** *  *• — ***■*'** «w .m

6S 47 166 46 157 86 44 188 43 188

66 44 180 48 180 87 48 180 48 180

67 48 188 41 188 86 48 148 47 188

68 48 147 44 160 89 49 188 83 180

68 48 147 48 189 90 48 186 64 188

70 48 160 88 168 91 43 182 48 188

n 43 188 41 188 98 49 180 49 152

n 47 188 44 188 93 48 160 44 180

t s 49 180 44 184 94 44 188 48 160

74 40 180 48 188 95 4 48 188

79 41 188 47 160 96 45 180

74 47 180 48 188 97 49 160

77 47 180 80 180 98 45 188

79 49 180 48 188 99 49 180

79 48 180 48 188 too 45 160

60 88 180 44 180 l i t 44 186

81 47 148 48 156 108 81 189

88 44 180 48 160 104 48 160
83 48 147 44 160 108 48 18$
84 49 181 47 160 106 46 160
86 46 180 48 155 107 48 180

Coatd



1 3 8

188 44 148 45 180 128 44*8 151

108 43 149 44 158 138 41 180

110 48 180 43 180 127 48 158

m 41 150 4T 180 128 80 189

113 48 lift 48 488 139 39 147

113 45 146 43 195 130 47 152

114 4t 180 45 180 181 44 147

119 43 148 48 180 183 43 180

118 48 181 49 188 133 47 155

l i t 4t 153 48 156 134 46 180

113 44 188 44 188 138 47 183

119 44 ,5 184 48 180 136 88 180

130 43 188 48 183 137 51 158

131 4T 180 49 158 136 49 185

133 48 160 45 188 139 49 150
133 48 188 49 188 140 48 180
124 43 1SY 43 153 143 49 188

143 80,5 180
144 48* 155
148 43 164
146 45 188

i 14T 48 150
148 45 165
149 44 153
150 48 180

CoRid»••••••



1 3 9

151 45 148

152 49 160

153 52 158
154 52 160
155 45 160

156 42 138
157 45 160

158 46 159

159 49 159

m <*» m- m «*>m m m
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1N0ZVXDOAL Mine OUTPUT Qf THE MUR SING MOTHERS 

S.No. Adult a Ilk  output In a l .  teenage n ilk  output in n l«

AFPB ID IX  X

1
S
s
4 • 

8

*

f
8

9
10 

11 
12

13
14

m
18
IT
18
19
20

820
540

580
600

810
540

610

620

605
680

690
680

660
650
650

640

640
TOO
T10

T10
TTO

550

450
500

650

T50
650
TTO

21

22 T40
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39 760

84 780

88 790

26 780

37 780

28 740
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INDIVIDUAL VALUE OF THE MI UK COMPOSITION OF THE NURSING
MOTHERS

APPENDIX XI

m
SJio. 
m ** *+

Total so lids
in <«)

m 4js o» m ** m <m

Energy
(k .oa la )

Protein
(a )

Fat
<«)

Calolua
i*z)

Iron
(mg)

1 M 67.04 1.24 3.0 20.36 0*23

a a  .4 69.86 1*24 3.2 21.81 0.20

a it * i 69.83 1.07 3.1 22.60 0.25

4 9.9 68.92 1*32 2.8 27.55 0.25

a a.T 64.10 1.07 2.9 29.39 0*27

a ta.T 60.88 1*24 3.0 24.25 0.30

m m m i«iit«t *» m «* «► «* m .. _L .n r . u «*«.** «* m• m m mm m

i
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ANTHROPOMETRIC MBA SO REM ENTS OP THE 0-12 MONTHS OP NON BREAST
FED CHILDREN

(1) Anthrononherlc ■•asurenenta o f  the 0*3 aontha o f  Non Breaat fed 
Children.

APPENDIX XXI

l.Mo, Weight In Height In 
«*•

Head eireomferenee 
in on.

Chest c i r ­
cumference 

In on.

Am c i r -  
c in fe r - 
enoe 
In on.

1 4.0 55 19 18.5 7.9

a 3.8 55 18 17.5 7.5

3 3.3 52 26.5 18 11.0

4 S.T 54 IT *5 18.3 10.0

3 3.9 68 19 17.3 8.5

8 3.0 57 18 18.5 7.5

(2) Anthropometrlo aeasureaents o f  the 4-8 aontha o f  Non Breast fed  
children.

S.NO. weight
In kg.

Height 
In oa .

Head atrcuia- 
ferenee 

In on.
Cheat circum­

ference 
In ea.

Am circum­
ference 
in oa .

1 5.0 81 28 27 9.8
a 4 .8 60 25.5 28 10.2
3 4.7 82 27 37.5 10.0
4 5 .2 81 28.5 27 10.8
5 4.9 82 28 27.5 10.2
8 5.1 60,5 27 27 9.8
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(3 ) Anthropometric measurement* o f T-9 month* o f  Kon Breast fed 
children*

S*Ho. Weight 
in kg.

Height 
In om.

Head circum­
ference 
In cm.

Chest Qiroum- 
ference 

in cm.

Arm circa  
ference 
in  cm*

1 8.8 64 38*5 39*0 11*8

a 8 68 37*8 89*5 11*0

3 8*5 6T 37.0 30*0 11*3

4 8*8 63 38*0 80*8 11*3

s 5*8 84 38*8 39*0 11.3
6 8*7 88 30*0 99*3 11*6
T 8.2 Tl 30*0 39*3 11*8
3 6*5 68 39*8 39*4 9*8

9 7.8 f© 38*5 39*0 11*4

10 6.7 78 38.0 39*3 13*3
11 5*0 87*6 28.4 39*0 11*0
13 5*4 67*6 28.4 39*0 11*0
13 T*0 84*0 28,4 39*3 11*3
1ft 8 .8 53 39*8 39*« 11.0

18 5 .3 53 30.0 39*8 11*3
18 5*4 80 31*5 39*0 11*3
I f 8*5 88 30*0 39*5 11*8
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(4 ) Anthropometric measurements o f  the 10-12 months o f  Non Breast fed 
children*

Veight 
In

Height 
In cm*

Head Circum­ Cheat circum­ Arm clrcum -
S.No. ference 

In em.
ference 
In cm*

firen ce  
In cm*

mm** • t 1 l i i t «•* -m «* •» m ** 1*- m m m m. m • m mf m ** m m -  — -

1 T*2 69 37 *6 37*5 12*0

2 f*4 68 32*2 37*2 13*0

2 f.O to 36*2 37*0 13*5

4 0*2 T4 36*5 36*5 12*6
2 f* 0 74 37*0 37*0 13*0
6 8*0 f t 36*0 82*8 13*2
f f* ? 74*2 38*0 38*4 13*5
8 2.0 71*0 37.5 37 12.0

*►' *  Mfr **■—**<* <** *» — » 1 I 1 « 
. 

t — *»<—*»**«■* 0  m # 0  «  0  * m *» ■**—— —
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*t* ra tio  te  test the d ifferen ce  between two sample means.

♦ - \ . * 2

* V  x»2

“ l  + ” 2*2

Where 9^ and are the means e f  the breast fed and non­

breast fed Infants*

O
f| t and Sg the square e f  the standard deviation e f  the

two groups.
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ANTHROPOMETRIC MEASUREMENTS OP INFANTS IN 0-12 MONTHS OF LIFE 

( i )  M  icrnttii o f o hi l  dr on.

APPENDIX X IX Z

S *No* Weight iu  kg. Height 
In on.

SJfo. Weight In feg. Height

1 4,0 80 22 4,8 61

2 8*2 50 23 8,2 55

2 8,1 65 24 8,4 82
4 8,0 55 25 4,6 63

8 8,0 65 26 6*8 64

6 83> 60 27 T,1 88
T 4,8 80 28 7,3 68

8 8,T TO 29 7,8 78

t 8,5 TO 20 T.T 71
10 T,2 T5 81 T,9 81

11 8,2 82 82 8,1 62

12 8,4 64 83 8,3 80

IS 5,4 66 34 8,4 59
14 8,8 64 88 6,5 57
18 8,8 83 86 6.T 86
18 8*4 64 37 8,9 83
IT 8,2 66 38 7,2 82
18 8,5 63 89 7,4 54
19 8,8 88 40 7 .8 83
20 T ,i 5T 41 6,4 82
21 T.O 58 42 8.2 81

Gould ***,«



43
44
43

46
47
48

49
50

31
53

53
54

55
56
57
58
59
60

61

62
63
64
65
66

1 4 8

S.8 56,4 67 4.8 61

8 ,7 56,6 68 5.2 55

5 ,6 55 ,4 66 6.4 62

5,4 86*4 70 6,6 63

8 ,4 88,4 71 6.8 64

5,5 56,7 72 7.1 66

5,3 57,8 73 7.3 68

4,0 57,6 74 7.3 72

6,2 60 75 T.T 71

6,1 50 56 7,9 81

6,0 65 77 8.1
• r

62

6,0 55 78 8,3 60

5 ,0 60 79 6.4 59

8 ,0 60 80 6.5 57

4,8 62 81 6.7 56

6,7 70 82 6.9 53

6,5 70 83 7.2 52

7,2 75 84 7.4 54

6,2 62 85 7,6
-1

53

6,4 64 86 6.4 50

5 ,4 66 87 6.8 59
5,6 64
5,8 63
6.4 64
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88 4.2 36 93 6*8 53

89 4.5 85 94 6*9 52

90 4 .8 58 95 7 ,0 50

91 4*9 50 96 7.1 60

92 4 .4 48 97 5*0 62
98 9*0 61
99 6,8 62

100 6.1 64

101 6,2 66

102 4,5 63
103 6,8 58
104 7 ,1 57
106 7*0 56
106 4.4 56
JOT 4.3 55
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0 *3  s o u th s  o h i ld r e n  tw a d , c h e s t  e l d  a re  o ir o u m fe r e n o e .

Head eiroos* Chest oiroum- lfld  are Head c l r -  Chest O lr- Ml dare d r ­
ie r  ence c ir cu s - ouaference ou»f arena® ecaferases
in cm. foresee ferenee 3 .No.

In cm. la  om, is  cm. in ea. In <

1 23 21A *1 0 a i aa 33,5 8 ,8
a 34 32,5 aa 23,4 21 8 ,f
a aa 24

■f\.
8 23 84 22.5 8 ,4

4 24 aa 8 ,0 24 23 2301 8,4

5 24 aa 8,0 as as aa 8.2
6 23 a i ,s * as a? as 8,4
T aa aa 9,5 2T 29 24 8,8
S 21 34 10 88 88 as 8 ,8
9 21.5 22,5 10,2 89 at ,5 ao 8 ,8
10 22 as 10,0 30 84,5 20,5 8,3
11 23,5 24 9,5 31 84,5 ao 8,4
ia 22 22 9 ,8 38 as aa 9,0
13 23,5 34 9,8 33 24 21 9,2
14 aa 25 9,9 34 aa 23 9,4
15 24fS as 10*0 35 23 aa 9,3
14 34 aa 9,8 34 24 aa 9,4
I f 23,5 as 9»f 3? aa 23 9,2
18 aa as 9,6 38 as 21 8,8
19 23 23 9,5 39 22.5 aa 8 ,f
» aa as 9,4 40 23 a a ,s 8.4

Gontd*•.•
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S.NO.
Bead e lr -  
cum fe*w 

enee 
la  ea.

Chest Dir­
ts U® f* N
•no a

la  on .

slid a n  
olrou a- 
ference 
la  cm.

9Jfe,
Bead o l r -  
ouaferan- 
oe

la  ea.

Chest c l r -  B id eta 
oumfer o ircum- 

enoe t  crate i 
la  ca , la  ca,

41 24 81 9,0 63 as 23 6,6
48 83 83,6 6,8 64 33,8 21 8,1
43 83 34 8,3 65 24 3323,8 6,6
44 34 81 6 ,4 66 33 21,6 8,6
45 34 24 6,8 67 31 32 6,6
46 33 23 7,8 68 31,8 38 8,4
47 33 31 6 ,0 69 21,8 32 6,4
48 31 33 9 70 33 24 6,3
49 33 20 9,8 71 24 88 8,7
60 31,8 31 o ■ 73 25 26 8,6
81 32 30 10,3 73 24 24 6,6
38 as ,8 32 19,0 74 83 88 9 ,0
83 21.5 23 9,8 78 83 34 9,3
84 38 21 16 76 34 33 9,4
38 33,8 34 10,3 77 25 32 9 ,0
86 23 33 10,0
87 33 21 10,2
68 34 22 9,6
39 31 20 9,6
80 23 33 9,9
61 81 32 9,9
63 33 22 10,0

C o a td ,,,, •
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Bead c l r -  Chest c l r -  B id arm 
owaferance oumf erenoe elroum-

Bead c lr -
nurafar-

Cheet c lr - 
oumfor-

S *No* la  cm* la  oa« ferenoe 
la  oa.

S.Ho. once enoc 
la  cm. i

T8 21*5 25 2*4 83 22*8 23 8*0

T8 23 21 8*8 20 23*8 28*5 8*3

80 23 23 10*0 81 22*8 23 8*4

81 22*5 34 2*8 82 22 21*8 8*8

82 22 22 8 23 23*8 22 8*3

83 21.8 21 8*5 24 24*8 32*8 8*1

84 22 21.5 8*0 95 22*5 21 8*2

88 21.5 22 8*1 26 22 21 8*4

86 22 21*8 8*8 2T 22 21 8*8

m 23 23 0 • 2 98 21 20 10.0
88 24 22*8 8*3 22 23 22 2*8

„ 100 21 20 10.0

101 22 21*8 8*8

102 21*8 22*8 8*f
103 22 22.5 8*8

104 21,8 22 8*8

108 22 23 8.4
106 23 24 2*6
10T 24 23 2*8

Mftd ar c l r -  
cuaference

la  (M»
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( 2 )  4 * 6  a o n t h s  c h i ld r e n  h e ig h t  and w e ig h t  •

s *h®. Weight la  kg* Height In oa. S*No« Weight In kg* Height In on.

1 t*4 68 33 n « 63

a t ,S 63 33 T*4 83

a n s 64 34 t* 3 08

4 n a 66 38 t*o 63

8 n o 68 26 8 .0 64

6 6 .8 64,8 a t 6*6 05

f n o 63,8 28 0*t 64*8

8 m 64*8 30 e*T 66*0
8 6 ,8 86*8 36 8*6 63*3

10 m 64*8 31 6*0 6 4 ,3

11 6,8 66*8 3 3 0,0 68*6

12 6 ,0 64*0 33 0 ,8 66.5
13 8 ,f 68 34 6 ,t 61*0

14 t , 4 64*8 as 6 .0 60*0

IS T ,3 63*8 36 6 .6 to*o
16 t # i 61*8 3T 6*4 66.0
i t t#4 66*6 36 6,6 6 4 ,0

18 T*3 64*3 30 6*6 6 3 .0

18 n a 63,8 40 0,0 6T*6

20 t , 0 62*6 41 n o 6 3.5

21 6 ,0 63*0

Contd
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S.No. weight im kg Height in on, StNo* Weight in kg* Height in c « .
«*«*«* 1»tiittt

42 •*t 64*0

43 66*0
44 ?#* 65*0
45 ?♦* 84*5
46 M 66*5
4T T»0 64*5
48 8.9 66*5

WJk rn •*«*••■•» •*■*•«*»» <• «• «**»** *M *»**«*.*l*** ****** #*.******



1 0 5

( 3 )  4 - 6  n o n th s  c h i l d r e n  head* e h e e t  s a d  a i d  a m  e f t r c u a f e r e a s e s

S*Ho*
Head c i r -
cuater-
sges

la  ea.

Chost c l r -  
ouaference

In
ea,

Hid aiffl- 
e lrcu a - 
ference 
in ea.

Bead c l r -  
onaferenee

S.He*
la  oa*

Oheet e lr -  
euaference

in ea .

Hid am  
eireu a - 
ference 

in ea.

1 28 28 10*8 as 83 29.5 10*3

a 29 20 10*4 24 38 27 11

a 88 28 11 88 84 24 11*2

4 3f *8 2T 11*8 88 80 28*8 11*3
5 20 28*0 11.3 at 28 88 11*3
0 24 84*8 11*8 28 84 24*5 11*4
T 28 88.8 11*8 80 88 83*8 11*6
8 26 27*8 11*6 30 22 21*8 11.7
a 28 20 11.8 31 83 24 11*0
to 8f 28*8 11*4 32 88 89.8 10*4
i i m 80 10*3 33 87 87*8 10*5
18 26 SO 10*2 34 88 84 11
is 88 80*8 10.4 38 25 26 11*9
14 29 38*8 £8*5 88 20 25 11*3
10 26 26 10*4 ST 88 86 11*4
16 24 86*8 10 38 26*8 87*8 11*1
I f 80 20*8 11 30 34 28 11*3
18 80.8 80*8 11*8 40 23 84*5 11*3
18 31*8 30*8 11*8
80 30 30«8 11*2
21 81*8 33 11*1
aa 32*8 80*3 11*2

Contd. **•*••»



m

8.N<
«* «*■

41
42

43
44
45
46
47
48

m

1 5 6

Head circum ference Sheet circum ference Mid circumference
in  cm. In os* in em*
e  *  e  « • e w e e e e e e w e e e

St 28 n * a
26 28,5 i t * i
29 29 t i
a s 28 11.6
29 2 9 11*3
27 27*5 11.7

26 26,5 t i
25 26 11*2

mm mm ^ mm*»«*«*•' m mm -m mm e  • • •  e  e
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( t >  7 -9  m onth* o h l ld r s n  h e ig h t  and w e ig h t

S.No.
*. -m — ** m

Weight in kg. Height in o s . 9 .No. 
— * —

Weight In kg* Height la  om.
—

1 8*7 68 22 8*8 70

8 8*8 70 23 8*6 72
i 8.1 92 24 8.5 69

4 8*0 68 25 8.4 69
5 7*4 67 28 7 .9 70
6 8.5 68 27 8*9 68

7 8.5 71 28 8*1 70

8 8*6 72.5 80 8*2 72
9 8.8 73.5 34 8*7 69
10 8*9 74.5 31 8*9 66
11 8*8 75*9 32 8*1 65
18 8.4 64.9 33 8.0 68
13 8*8 68 34 7*4 71
14 8*4 70 35 8.4 70
15 8*4 72 36 8.5 78,4
16 8*7 69 37 8*4 73.5
17 8*8 67 38 8.8 74.5
18 8*1 68 39 8.9 64*0
19 8.0 71 40 8.4 68.0
20 7 .9 n .5 41 8*4 70
21 8*4 73*8 42 8*3 71

43 8.4 69.5
44 8.4 68.5

% 45 8*7 74

Contd*******



1 *

S.No. Weight In kg. Height in  era. S.No. Weight In kg. Height in  era*
m *p -m itittiti*it 1t*••t« '«*•«*«* «* «** «» «  <• m m m m. m

46 8.4 68 54 8.6 73
4T 8.6 70 55 8.3 71
48 8.7 72 56 8.4 72
49 8.6 69 57 8.7 70,5
80 8.3 57 58 8.2 74.5
8 i 8.4 68 59 8.1 73
52 8.4 68 60 8 .0 72
53 8.8 69
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(S) 7-9 month* children* Head Chest and mid arm ©ircuaference

Head clrcua- Chest sirens- Mid a n  o lr -  Head s ir -  Chest s ir -  Mid 
fereoce for once eu inference confer- oumfer- ara

3. Ho* S.He* enonor once c iroum.
on* on* In on* in ea* xerenci 

In on*

1 91*5 33 12*6 22 36 34 11*4
3 38 81*5 12*5 23 39 38 13*8
8 38 35 12*4 24 34 35 13*8
4 34 34 12*0 25 34*5 37 18*5
5 33 33*5 13*5 26 31*5 32 12*0
« 35 32 13*8 27 30 31 12*4
7 36 36 13*5 28 31 32 12.9
8 38 31 11*4 29 SO 39 12*8
9 89 38 12*5 30 30 31 13*0
10 40 34 13*5 31 91.5 30 12.9
11 33 34 13*6 32 30*5 32 12*9
12 38 36 13.7 33 31.5 34 12*4
18 34 38 12*4 34 33 34 12*8
14 33 31 12.7 35 33 35 12*7
15 35 34 12*8 36 34 26 12*4
16 36 34 12*4 37 33 34 13.4
IT 32 34 12*9 38 38 34 12*4
18 31 33 12*9 39 35 33 12.7
19 34 31 22*9 40 88 36 12.6
20 35 34 12.2 41 89 38 13*5
21 34 35 12*3 42 39 40 13.2

43 40 41 14*3

Coat dr*. ••
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Head o l r -  Cheat o l r -  Mid a n  c l r -  Head o l r -  Cheat c l r -  Mid arm o lr -  
S.No.ounferenoe conference cumferenoe S.Mo.ounferenoe conference ounferenoe

in  on . In on* In on* In on. In on • In on .
n » »l11» m m m m m m m « I » 1 1 l ■m- m — m m m m ,*m m m m m

44 35 32 13*8 8 8 .2 40• ... !. . 41 14.3

45 33 35 13*4 56 35 37 * 2 .8

46 34.5 36 11 57 34 36 1 2 .¥

47 38 33 12.5 88 33 34 13.5

48 33.5 34 18*5 59 35 33 12.5

49 33 33 14 60 36 37 11

50 28*5 32.5 14

51 31.5 34*5 14.5

52 30*0 34*5 14.5

53 32*5 33 1 2 .8

54 33 34 12 .9

4l m m m m m m m



( 4 )  1 0 -1 2  m onths c h i l d r e n  H ead* c h e s t ,  and  a i d  arm c ir c u m fe r e n c e

Head o i r -  C hest c l r -  Mid arm - Head o i r -  C hest e l r -  H id  » r a  e l r -  
3 .HO • co n fe re n ce  cu m foren ce  ©ircuraf e r -  3 .  cu m feren ce  cu a fe re n o e  cu m feren ce  

in  o n . In  e n , on ce  In  o n . H o. in  cm, in  cm, in  cm .

1 37 37 18*2 22 42 36 14*5

3 39 39 18*3 23 38 37 14.7

3 40 40*5 18*4 24 41 41 14*6

4 40*8 41 14*8 25 36 42 14*7

S 40 43 14*7 28 3$ 44 14*6

6 41 40 14.6 27 32 43 14*6

7 86 31 14*8 22 33 38 15*8

8 34 33 24*7 29 25 37 15*4
8 33 84 14*8 SO S3 30 15*5

id 32 31 14*9 31 33 32 15*4
i t 87*8 36 32 32 3a 14*9 15*5
13 33 32 30 33 35 14.7 18*3
13 34 33 31 34 34 14*7 18.4
14 40 40 41 35 36 14,8 13*8
13 37,5 38 39 36 37 15*0 18*2
16 33 34 33 37 38 15*2 13*4
i t 34 33 32 38 39 15*2 18*4
18 33 32 31 39 40 15*1 18*3
13 32*5 31.3 32 40 41 15*2 18*4
ao 33 34 34 41 42 15,2 18.3
21 32 31 32 43 44 15*2 18*4

Cont d* * * *


