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I INTRODUCTION 

The mammary gland, the milk-secreting organ together nth h a l r  furnish 

the prime distin&ulSnln& characteristics of mammals. The mammalian 

lactatory apparatus 1s both e f f ic ien t  anc specles specific.  The average 

number of breasts founc' I n  the fclliale alumal and mllk composition167 are 

closely correlated with the ~sua.1 s lze  of the l l t t e r ,  ~ t s  ra t e  of growth 

and leve l  of maturity. 

I n  the marmallan world, the offspring is  born n t h  ~ t s  own ready made 

food. Anticipatory preporatlon f o r  t h l s  purpose 1s mostly achieved during 

the prenatal pemod. I n  the early months of l r f e ,  the milk of each species 

seems t o  be a complete food f o r  l ts  young. Breast-feeding, t h e  natural  

way of feeding, s a t i s f i e s  an ins t lnc t lve  urge, and has assured continuity 

of l i f e  and healthy progeny. Motherly in t e re s t  and care are  almost 

synonymous with the course of lac ta t ion .  Maternal responalbil i ty f o r  

f e t a l  nutrition, previously undertaken via  the umbilical cord continues 

through breast-feeding. Weanlng from the breast  w i t h  t he  attainment of 

mature feedlng mechanisms and behaviour, a lso means weaning from maternal 

care. The dependence of t he  mammalian offspring on t h e  mother f o r  food 

and care l n  the  ear ly  phase of l i f e  is  par t icular ly  remarkable when it is 

recalled t h a t  no analogous process occurs i n  non-mammalian creatures. 
108 

Orig~nally,breast-feedlng was universally accepted by a l l  human 

societies and cultures a s  the only sui table  pat tern f o r  lnfant feeding. 

I n  nomadlc and agrarian soc ie t ies  breasMeedmg, actual ly ,  had no com- 

pe t l t o r ,  human rml-k has been regarded as sacred o r  'God madea, and the 

ideal  food fo r  th.: infant .  Lactation and i ts  adequacy asserted the  f i t nes s  

of t h e  female t o  perform her  brologic role .  Breast-feeding was ident i f ied 

with motherly care, lactation management was M l y  integrated with mother- 

c r a f t  and lnfant  rearing; rules  and mores guiding breast-feeding practices 

on individual an( comrnunlty basis were reflected In religious teaching, 

soclal  values and folklore I n  the  ear ly  months of l i f e ,  supplementation 

or  substitution of mother's mllk by human milk from wet nurses, o r  by m i l k  
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from a variety of ammal sooLrces (e 8.  cow, goat, a s s ,  sheep, buffalo, 

Llama, reindeer, mare ancl camel) wcre restricted t o  actual need, dictated 

by the  death, o r  scvcre l l l n e s s  of the in~thcr ,  o r  by her t o t a l  i nab i l i t y  

t o  produce m l k  and t o  breast-feed, but uncer normal conditions, nei ther  

cows' milk, nor the  rmlk of any other animal species had displayed a 

competitive role .  

I n  industriallzcd cul turas ,  hoviever, the natural. food of the human 

infant and thc  natural  way of feeding are  belng phased out by a r t i f i c i a l  

baby foods and artificial ways of feedmg, advanced by sk i l led  manufacturers, 

and applied on an exzensive scale  by health personnel. I n  modern infant  

feeding, t h e  actual struggle fo r  supremacy l i e s  between the  woman ancl t he  

cow a s  a source of milk, and between t h e  human mamtmry gland and the  bo t t l e  

as  the appropriate rneans f o r  feeding I n  the past ,  t he  use of bovine milk had 

t o  be j u s t i f l c e  :or acceptance, but now justifications have t o  be made 

i n  support of human mllk I n  f a c t ,  what was once an exceptional feeding 

practice has almost become an accepted ru le .  O n l y  recently,  Hold and 

~nyclerman~~asser ted tha t  i n  the Amencan culture the "psychologic hurc?lew, 

whlch once supported brcastrmlk feeding t o  premature ~ n f a n t s ,  vras passed. 

Thus, "Oliver Wendell Hohsfamous dlctum - ' t ha t  these two orbs - the  

breasiswere more s k l l l f u l  a t  compoun(ang a feeding mixture than the  hemis- 

pheres of the most learned professor 's  brain'  was n3 longer universally 

acceptec"' . 93 
The radlcal chawe from natural  to  a r t l f l c x a l  food ancl vv:ays of feedlng 

i n  the ear ly  months of l l f e ,  lndecc?, narks 2 new p h a s ~  In  the evolutionary 

development of t he  human spocles, which necessitates dr3st ic  adjustments. 

Prolonged disuse of an organ 1s known t o  en?. I n  ~ t s  p s r t i a l  atrophy Would 

the human mammary glLuld follow a course slmilar t o  tha t  of t he  appenciix? 

Would the mammary glani be conserve? because of ~ t s  natural  function, o r  would 

it only serve as  an accessory orgpm an a potential  focus f o r  neoplastic 

growth, known t o  threaten the 11fc: of th*  human female ? 



Breast-feeding, accessory as  ~t might appear t o  industmalized 

societies, s t i l l  remalns a necessity fo r  the ?eveloping countries, 

especially t h a t  In  t h e  face of a rapldly expanding population, these 

countries a re  not able t o  make the necessary adjustments f o r  mass 

production and mess application ~f artificial baby foods. I f  t he  

developxng countries are t o  benefxt from the available scientific know- 

ledge I n  the  area of ~ n f a n t  fee?lng,  he application of such knowledge 

needs t o  be adapted t o  the  loca l  ecorlomy and culture Instead of 

disrupting a natural  gat tern tha t  has stoodthe t e s t  of tlme, t he  acquired 

knowledge shoulC help t o  mnimiza e n s t l n g  problems of lac ta t ion  

management and dletary supplementation associated w i t h  ear ly  weaning. 

The overwhelmng problea o f  protein-calorle malnutmtion a t  t he  root of 

much disease and death l n  ear ly  infancy, can best  be prevented by improving, 

ra ther  than disrupting current breast-feeding practices. 

The purpose of t h i s  paper is  t o  present some aspects of the l ac t a t ing  

process and ~ t s  management, the incidence of l ac t a t lon  f a i lu re  anG 

related fac tors ,  advantages and dlsachantages of breast-feeciing; mxed 

feeding and supplementation, waamng problems and t h e i r  amelioration. 

I1 THE LACCATION PROCESS: ANATOMY AND PHYSIOLOGY 

The success of t he  l ac t a t ion  process is  prrmarily dependent on the 

in t ac t  physlcal s t a t e  of t he  msmmary gland, and. t h e  physiologic mechanisms 

which control i ts  development and functional capacity. Thus, t he  estab- 

lishment and maintenance of lzc ta t ion  e re  determined by the  following 

three factors .  
44, 124* 

1. The anatomical s t ructure  of t h e  mammary gland, and development 

of a lveol i ,  ducts and mpples. 

2. I n i t l a t i o n  an6 maintenance o f  milk secretion. 

3 .  Ejection o r  propulsion of rmlk from the  alveol i  t o  the nipple. 

A knowledge of the above factors is  essent ia l  f o r  proper l ac t a t ion  

management and the  prevention of lac ta t lon  fai ldre .  



Anatomy of  Lactation 

The mammary gland conszsts  of to?  nlpple  s u r r a u n c e ~  by t h -  Areola, 

l n t e r s t i t l a l  t l s s u e  and f a t ,  alvL-i lar  :r glznedlar  t ~ s s u e ,  ducts ,  anc'. 

s lnus  l a c t l f e r l  The u p p l s  1 s  not  f irmly sea tea ,  but  1s protractile 

and can be e a s i l y  arawn ~ n t o  the  ~ n f a r i t ' s  rrouth so t h a t  h l s  ,urns b l t e  

on t h e  periphery of t h e  a reo le  &here t h e  l a c t l f e r o u s  s lnuses  are .  The 

sk ln  over t h e  c e n t r a l  p a r t  of t h e  brciast 1s e l a s t l c  t o  perrrut nrllk s torage  

between feeds. The a c t l v e l y  scc re t lng  b reas t  bs made up of  about twenty 

segments converging upon t h ~  nlppl-  The secreting g3.antular t i s s u a  i s  

more peripheral. The sec re te ry  epltheliurn of t h t  a c t i v e  gland resembles 

thyrold t i s s u e ,  rnyoeplthellal c e l l s  I n  t h e  a lveo la r  wal ls  have smooth 

muscle f i b e r s ,  and by t h e l r  a c t l v e  contraction t h e  milk i s  conveyea t o  

t h e  n ipple  The oucts l eac ing  from t h e  a lveo la r  t l s s u e  converge and u m t e  

formlng l a r g e r  ducts  whlch j o i n  t o  form t h e  s l n g l e  duct leading from t h e  

segment t o  open on t h e  surface  a f  t h e  n ~ p p l e .  A s  t h e  s l n g l e  ~ u c t  passes 

deep t o  t h e  areola  it widens t o  for17 the s lnus  l a c t i f e r o u s  which can be 

distended t o  a dlameter of about 0.5-1.0 cm 
142,411 

A t  puberty v l s l b l e  devchpment of t h e  ftmzle b reas t  occurs uncier t h e  

s t z m l u s  of ovarian -strogens A t  t h l s  s t a g e ,  development is ch ie f ly  

of the  m p p l e ,  ~ n t e r s t ~ t i a l  t l s s u e  and f a t ,  wlth l l t t l e  oeveloprnent of t h e  

duct system. Howevsr, the  a lvzo la r  t l s s u e  foes  not develop u n t i l  

pregnancy occurs,  anc? 1 s  ch le f ly  responsible f o r  t h e  enlargement of t h e  

b reas t  which becomes most vxslble by t h e  en6 of t h e  t h i r d  trimester. 

Durlng pregnancy, sstrogens and progesterone, malnly uerlved from 

t h e  placenta induce a l e i t i o n d l  changes. They probably a c t  on t h e  p i t u i t a r y  

t o  cause ~t t o  proc;uce hormsnes (~namogens) s t i w l a t l n g  t h e  growth of  t h e  

b reas t .  

I n  t h e  r e s t l n g  phases, the  duct eplthellurn cons l s t s  of only one l ayer .  

Durlng t h e  e a r l y  months of pregnancy the re  1s Increase of t h e  e x i s t e n t  

duct system and forrnatlon of new ductules by buddlng From t h e  t h i r ?  month, 



the  newly formed 2uctules %gin t o  thmw off  the superf ic ia l  of t h e i r  two 

l in ing  c e l l  l ayers ,  anc? the deeper layer ~emains a6 a unicel lular  secretory 

epithelium. By the end of pregnancy the gland is  fu l ly  developed, but 

apart from a small arnou,lt of secreixon whlch may exude from the  nipple o r  be 

intent ional ly  exyresccd, m ~ l k  is not secretzd u n t i l  a f t e r  delivery of t he  

infant.  

Although par t la1 agalactla ma2 occur ?us t o  anatomical factors ,  t o t a l  

agalactia resul t ing from arqone, ox. a l l  such fac tors ,  is very rare.  

Ana%omical factors ,  more L k e l y  t o  l i r n l t  t he  l ac t a t ion  a b i l i t y  of the mother 

are: absent or inve-ted nlpples , nippl e f lssures  ; breast  engorgement ; 

and deficiencies In  the azveolar ti-ssue. 

I n  domestic animals good powe12s of lac ta t ion  are  known t o  be hereditary,  

being transmitted by the  male. 42 Wide variation i n  t h e  s t ruc tura l  c o w -  

s i t i o n  of the human breasts  has been cbserved i n  t h e  puerperium. Some 

breasts  contam l l t t l e  secretory t i s sue ;  some large breasts contain l e s s  

glandular t t s sue  than mch smaller organs. ~ n g e l ~ ~  reported t h a t  i n  a 

s e r i e s  of 26 lac ta t ing  breasts,  only 1 6  showed what appeared t o  be adequate 

amounts of a lveolar  t i s sue .  

Physiolo(nt of Lactation 

The secretion of milk IS t o  a minor degree affected by t h e  composition 

of t h e  blood an. t ha t  i s  influenced by t h e  d+et of t h e  mother. It is not 

under d i rec t  nervous control but under hormone- con%rol, which is affected 

by nervous and emotional far tors .  
44 

Lactation: I n i t i a t i o n  and Malntcnrince 

Ful l  lactation does not s t a r t  as soon as t h e  baby is born. During t h e  

M r s t  two o r  three days of -;h= pulerperium, a small amount of mlostrurn is 

secreted. About the fourth day there is a rapid increase n the  amount of 

milk secreted, and i n  favourable casesj  by the end of t h e  f rst week I 
l ac t a t ion  becomes established. In  primaparae , however, t he  establishment of 

l ac t a t ion  may be lelayed u n t i l  the  t h r M  week or ,  even, latar, Trme, t h e  
I 

f i r s t  two or  t h ~ e e  weeks are  a perioc! of i n i t i a t i o n  and t h i s  is  followed by 



the  longer period of maintenance of lactpt ion.  These two phases are  

not caused by the samc stimull .  

LactatLon can 'sc lrutlatecl hl; suc-Uiw, probably due t o  a r c f l sx  

secretion of a 1actogexu.c hormon,, p r ~ l a c t i n ,  szcretcc' by t h t  anter ior  

p i tu i ta ry .  29 Skin stimulation of t he  nipple 1s an rmportant contributory 

factor  i n  i ru t l a t ing  lec ta t lon  and i n  iieterndnin~: maternal behaviour. 

Putting an infant t o  the breast has ineuced lac ta t ion  In  women many years 
44 

a f t e r  t h e i r  l a s t  pregnancy, wc' even rn  men The re f lex  may also be 

inhibi ted by a variety of enotional and psychologic factors .  3 0 9 3 1  

Maintenance of milk secretion 1s said t o  be produced by mother 

galactopoietic factor  of the anter ior  p i tu i ta ry ,  whlch is  also released 

by nervous stimuli  a n s i n g  i n  the nipple skin a t  suckmg. I f  sucking 

i s  discontinued durlng the lac ta t ron  perlod, milk secretion usually stops 

i n  t h e  next few days and the alveoli shed t h e i r  c e l l s  and atrophy. 32, 44 

Estrogens also a f fec t  the secretion cf milk, probably acting through 

the pituitary, However, the type of e f fec t  on the anter ior  p i tu i ta ry  

varies with the leve l  of estrogens i n  the  blooc. When the  blood estrogens 

leve l  is  low, as  I n  the virgin,  there  i s  no prolactin secretion. I f  the 

blood leve l  is  sui table ,  as  occurs a f t e r  pa r tun t ion ,  t h ~  pituitary can 

discharge prolactin,  but i f  ralsccl t o  a higher leve l ,  as  occurs i n  pregnancy, 

then the  output of prolactin 1s inhibited Thus, estrogens are  used t o  

a r r e s t  l ac ta t ion  where ~t is unc'esirable, as a f t e r  a s t i l l b i r t h ,  o r  xn case 

of severe engorgement of the breast .  The lnhrbltory e f fec t  of estrogens 

on milk production i s  l e s s  i n  the per106 of established lac ta t ion  than i n  

the ear ly  weeks of the period of i n i t i a t ion .  
44 

Other hormones may play a par t  In  mllk productlon. I n  some animals 

lac ta t ion  does not occur xf t h e  alrenal  cortex 1s removed, and the  admmnis- 

t r a t i o n  of thyroid extract  o r  ixirsed protein,  though harmfhl, increase milk 

productlon of cows. 



Milk Production. Stcret ion anc: Propulsion o r  Ejection 

The p roduc t l~n  of m ~ l k c o n s ~ s t s  of two separate stages: the stage of 

secretion of milk in to  the alveolar lumen and the ducts, and the stage of 

propulsion or  ejection whereby t h e  milk passes along t h c  duct system t o  

the nipple 

The ejection phase of milk production is par t iy  under nervous control. 3l 

It cannot be produced Sy sucking a l o n ~ .  The "milk-ejection reflex" o r  

"let-down reflex" 14" 15'is e neurohormonal mechanism, regulated i n  p& by 

central  nervous system facto1.s. The primary stimulus is  suckling applied 

t o  t h e  mpple,  which t r iggers  the dxscharge of oxykocin from the posterior 

p i tu i t a ry  gland t ha t  i s  carried out t o  the nvoepithelial c e l l s  around the  

a lveol i ,  causing them t o  contract ,  and thus pushlng out t he  milk where it is  

eas i ly  available t o  the  baby. 154 

The milk-ejection re f lex  appears t o  be sensi t ive t o  small differences 

i n  oxytocin l e v e l ;  minor emotional and psychologic Gisturbances may 

influence the degree t o  which breast milk is available t o  the  baby. 

! 4 e i d e r m Z 4  and co-workers foung tha t  t he  intravenous threshold dose of 

oxytocin needed f o r  response was 0.25 t o  10 mu. 

It has long been kilown that  ~f frightenec' o r  roughly hanc?led, cows 

w i l l  not let-down t o  yield m l k .  The psychologic importance of t h e  ' m i l k -  

e ject ion reflex" i n  human beings was f i r s t  demonstrated by Waller W,213,155 

who used case h i s t o r i t s  t o  i i l u s t r a t e  t he  fact  t h a t  milk-ejection can be 

inhibited by embarrassment and can be con&itioned, so tha t  it is s e t  off  by 

the mere thought of the baby w h l e  f a r  awey from the mother. A t  a l a t e r  

date ,  t h i s  observation was confirmed by experimental inhiLitlon of t he  

re f lex  i n  nursing mothers performed by Newtan and Nervton. 149, 155 

Clinical  signs ciemonstrating the re la t ion  of the "milk.ejection ref lexn 

t o  the  success of breast-feeding an6 lac ta t ing  a b i l i t y ,  may be eas i ly  

recognized by the mother The s i g i  include:- 1 )  mllk &ripping 

from the breasts before the  baby s t a r t s  nursing; 2) milk dripping f r o m  

the breast  opposlte t o  t h e  one bcing nursed; 3 uter ine cramps during nurs- 

ing due t o  the  actlon of oxytocin on the  uterus.  155 



The " t r a u a t  r e  flsx" 14'10'i~211also plays 3 part  I n  tha propulsion of 

m i l k .  Shortly a f t e r  thc baby s t n r t s  t o  f6edl many iiiothtrs f c e l  a prickly 

sensation i n  thc breast  which is  cd lcc '  "the tlrau&tl". Milk is  not &wags 

ejected from the nor2 iistal par ts  of tht. chct Systein t o  the lact i feroua 

sinuses benaath thc areola,  from v~nich the infant  can eas l ly  get the milk 

by sucking. lo4 If  the c h i l ~  rs not fic' a f t e r  "the firaught" has been sti- 

mulated, t h ~ r e  may be e i f f i c u l t y  I n  gctt lng a f u l l  zrnount of milk, since the  

d r a u e t  re f lex  may not be o b t a i n d  again fo r  some time. 

Sucking stimulation 1s often s ta ted t o  be the best galactagogne. It 

is believed t o  be of more importance for  the success of breast-feeding 

than, even, the mllk eject ion re f lex .  There is  considerable evidence 

i n  human beings t h a t  t he  r e s t r i c t ion  of sucking actually inh ib i t s  lactat ion.  

Ar t i f i c i a l  sucklng stlrriulabion i n  thi. form of emptying the  breast o r  machine 

has been repeatedly recommenrle?. a s  a method of increasing milk yield.  Egl i ,  
41 

by reducing feecilngs from s i x  t s  f ivc  ?a l ly  cause2 the 'not enough milka' 

syndrome i n  about a t h i r e  of the stuc3ie2 prlmaparae as  wcll a s  i n  a few 
184 

multiparae. Salber observed 1 057 neonates during t h e i r  hospi ta l  stay.  

After i n i t i a l  weight l o s s ,  babies on t ruc  self-demant feeding showed the  

most rapid wci&t gain, an? were nearest t h e i r  b i r t h  weight a t  one week as  

compared t o  the three or  four -hxr  scheduled ~ n f a n t s .  Illingworth and Stone 
101 

also reportc? tha t  self-demand neona t~s  a t e  more frequently, gained signifi- 

cantly mors weight by thc  ninth f a y ,  cause2 only half  as much nipple soreness 

i n  the  mothers ano were sl.gruflcantly more l i ke ly  t o  be breast-feeding at 

one month than those who followed a r lgid schedule. 

The l3nd of Lactation 

The duration of lac ta t ion  v e r l t s  accorang  to - loca l  patterns of breast- 

feedlng. I f  sucklng 1s contlnucd lcc tz t ion  does Ooo. However, there rs 

usually a graeual f a l l  i n  the amount of milk a f t e r  twelve months, but the 

chief cause af cessation of supply of mllk is reduction of deman? and 
51 cessation of recurrent stimulation of t hc  nipple by the  infant.  Ford i n  

h i s  survey of 64 pre- l i te ra te  cultures, found records of weanlng age I n  

46 None of these cultures rwrmzlly weaned any baby before s i x  months. 



I n  31 cultures the  e a r l l e s t  recorctc age of wzaning any infant from the  

breast  wzs two o r  thrac years. 

Weaning should be graC!ual, 2s su?c'zn cessatjon of suckxng w i l l  lead 

t o  over f i l l ing  of tha breast  and p21nf'ul. engorgement, and possibly t o  

permanent reduction I n  tine capacity o f  thc breast a t  a subsequent lactat ion.  
44 

I11 HUMAN MILK COMPOSITlON W VARIATIONS 

Milk consists of a so!utlon of protein,  sugar and salts, i n  which f a t  is 

suspended. It s u p p l i e ~  a l l  the food needed by a young infant  except f o r  

some vitamins an6 t race  elenents. 

m l k  is  not constant i n  composition from one human or  animal t o  another, 

a t  a l l  periodsof lac ta t ion ,  o r  even hourly through the day. 72,73196 

composition of mrlk IS re la ted not only t o  the amount secreted and the  stage 

of lac ta t ion ,  but also t o  the timlng of its withdrawal (whether ear ly  o r  

l a t e  i n  the fecchng or  pumping), 'anc? t o  the individual variations among 

l ac ta t ing  mothers. Thcse l a t t e r  v a r i a t i m s  may be affected by such 

variables a s  maternal age, par i ty ,  heal th  and social  class.  A s ignif icant  

anG comprehensive 1 i t e r a t u ~ e ~ ~ ' ~ ' ~ ~ ~ ~ ~ l s  available c o n c e d n g  varrations i n  

the  nutrient content of iniiv12ual samples of human milk, however, t he  general 

picture is thc  same throughout t he  world. Except fo r  i ts  vitamin and f a t  

content, the  composition of human milk appears t o  be largely "independent of 

t he  s t a t e  of nu t r i t ion  of th; mother. Even a f t e r  pmlongec lac ta t ion  f o r  two 

years o r  more, the quall ty of African women's milk appears t o  be well main- 

tained, though the  quantlty p r o ~ u c d  may be s m a l l .  lo7 severely u ~ e r -  

nourished women rn  times of famine often manage t o  feed t h e i r  babies well. 

Colostrum and Transit ional k l  k 

In  the f i r s t  few days after parturition the breasts secrete a small 

amount of f lu id  nfilch i s  called colostrum. It is yellowish, transparent, and 

contains more protein,  l e s s  sugar and much l e s s  f a t  than milk, a s  well a s  

some endothelial ce l l s .  The globulin content is high. Thus, colustnun is 



E M ~ E M .  NVTH mo8 :me PRD/IO 
page 10 

often described zs  an extremely r i ah  s o l u t i m  of d o b u l i n  i n  a flul?! whch 

otherwise resem5les milk. Human colostrum has a lower mean energy value 

during t he  f i r s t  f i ~ i  days (58 cal/L00 m l )  t h m  does mature milk (71 cal/  

100 nil.) . 125 The t o t a l  ash conttnt of human colustrum IS r e l a t i v ~ l y  high. 

The concentrati3ns of soc'xum, potasslum znc. chloric?e are  greater i n  colostmm 

than i n  mature milk. 96 Var la t~ons  l n  thc composition of human colostrum 

on any one day an? from ond 2ay t o  the nr-xt, are  s t r ikingly xnde. 

Colostrum changes t o  mllk hctwain t h ~  t h u d  an< the s ix th  cay, a t  which 

time the  protein content IS st i l l  rather  higher. k j o r  changes from colustrum 

t o  mature milk are  complcted by the  tenth day. By the cncl of the f l r s t  

month thc  protein reechcs a constant leve l  which does not f a l l  again u n t i l  

near thc  end of lactat ion.  While ths content of protcln f a l l s ,  t h a t  of 

lactose r i s e s .  
41 

Mature h l k  

a .  Protein: Olffercnt animal specizs show great differ tnces  i n  the r a t e  

of growth, m d  t h l s  is r e f l e c t ~ d  i n  tne ccmpositxon of t h e i r  milk. The 

slowest r a t e  of growth and the lowest nillr protoin content ere encountered i n  

m. 135y 167 Thc prstcinsfouncl l n  mllk are  cascln (curd-protein) and 

lactalbumin (whey-proteln) Milk also contains a number of other slrnple 

proteins bu i l t  only from aminr, aclds ,  an2 I r e  prss tnt  i n  very small amounts 

(e.g. proteose-peptone fract ion,  pcroxldasa an? xanthine oxtease ensymes). 

Their nu t r i t iona l  importance has not h e n  elacidatel .  

Mature human breast  milk con tans  1 5 gm protein per 100 ml.  of whole 

milk, a s  compared wxth 3.5 gm ;tnn cow's mJlk. The casdln content of human 

milk is  only about 1/6 of t h ~ t  of cow's milk, but whey-protexn content, both 

r e l a t ive  and absolute, 1s hlgher. 135 

It was long believe? t h a t  proteln of hwmn a i l k  was nutritionally 

superior t o  tha t  gf COW'S m ~ l k .  Casc~n (thc pruiominant protein constituent 

of cow's mllk) was t h o ~ a t  t o  have a lower blolobic value than whey-protein. 

However, the determnation of the amino aclds i n  milk has been of partioular 

value i n  modif'ylng t h ~ s  concept. ~ e a n s l ~ ~ m a ~ n t a i n e d  t h a t  t he  essent ia l  
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amino acids (methlonlne and cystlne nacessary fo r  fir-bearing animals) 

i n  caseln ware lackzng. This was not borne, however, by chemlcil analysis. 

The amino acid pattern of t he  proteins of t he  two milks is, zn general, 

qui te  s imilar ,  an2 both adal ts  and babl?s nave been kept i n  nitrogen balance 

when fed equivalent amounts of both cascln o r  lactdbumin 
7,46,47,64,65,141,14. 

Thus, thk concept once helc' t h a t  lactal?xr;3n of human milk was superior is no 

longer tenaole. 89 

Despite the sirmiari-cy In "uh.; arnlno acid pattern of t he  protelns of 

hwnan and cow's milk, some qual i ta t ive S~ifferences between the  two typbs 

of protelns have been 2emonstratcd. These r e l a t e  t o  the  elemental 

compositxon, enzymatic hydrolysis, and  physico-chemical aspects of casein. 

It was a l so  reported t h a t  only rnat~rc human milk contains a s i g d f i c a n t  

amount of the slowly migrating fractxons of the whey. 135 

Pomon4* has shown t h a t  m bzeast -fe? 112 day old infants ,  t he  mean 

serum concentratiorl of albumin (determlnecr by electrophoresis on celLulose 

acetate) was s ignif icant ly  higher than t h a t  of ~ n f m t s  fec: evaporated milk. 

Although the nut r i t iona l  impllcztlons af these findings a re  not ,  as ye t ,  

known, Fomon maintains t h a t  the serun n,oncentratlon of albumln may prove 

t o  be a more sensi t ive lndex of t he  nut r i t iona l  superiority of human milk 

protein than nltrogen balance s tucliea anc ra tes  of galrl i n  length and wezght. 

b. Liplds: Liplds ore ~mpor:mt ccrs5ituents of whole milk. I n  ac!C:ition 

t o  t h e i r  nu t r i t ive  v d u e  a s  a source o r  ca ls r ies ,  they are  car r ie rs  of 

the  fat-soluble vitamins A ,D ,E, a?cl K ane the precursors of vitamins A and 

Most of the l ~ p z d s  of milk arefounC i n  the f a t  globules and the 

adsorbed surround~n& membrane, but small amounts a re  also found i n  the milk 

serum. 

The t o t a l  l i p i c  content of the milk var les  consldcrably from one woman 

t o  another, an2 even mort from one phase of nursing TO another *the same 
72 woman. Gunther and Stanier  seem t o  have established t h a t  there is a diurnal 

var ia t ion i n  the  f a t  content apart  from the  hz&er percentage found i n  the 

after-milk. After an ordznary rrnllr;Ln@;,X) percent of the milk remains i n  
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the  glans and t h i s  contalns 50 per ccnt of the f a t .  Hytttng6 suggests t h a t  

this phenomenon 1s due t o  thz aCsorptlon 2f t h -  f a t  globules t o  thc large 

surface of tht. a lveol i  

The composltlon of milk f a t  Scpen~s Jn thc  ciiat of thi. mother. It 

has been shown t h a t  the f a t t y  ~ c ~ d  p ~ t t c ~ n  of human milk resembles tha t  

of t h e  maternal d l e t  within as  short  a time as  two days. 

I n  bath human anc! bovlnz mllk, the t r lglycer ldes  (es ters  of f a t t y a c i d s  

wrth glycerol) ,  generally called milk f a t ,  form the bulk of t he  l i p l d s  

and constitute about 98 par ccnt of t h c l r  t o t d .  small amounts of 

phospho-llpids, cholesterol,  P ~ C ?  f ree  fatty-acids a re  fount An both types 

of milk, but the fatty-aclds composition of t h t  l l p i d s  b f f c r s g r e a t l y  

between them. 135 The content 3f l i no le l c  aci2,  t he  only f a t t y  acld kraswn 

t o  be essent ia l  for  thc  ~ n f a n t ,  IS considerably greater  i n  human milk than 

i n  cow's mlk. The content of a l c ~ c  acic? IS also greater  i n  human milk than 

i n  cow's milk, whlle t he  content of shorter-chain saturatce f a t t y  aclds ( c ~  t o  

C ) i s  greater i n  cow's mllk. 8 
c. Cerbohydrates. Lactose (mllk sugar, a dlsaccharicie), long believed 

t o  be the  only carbohydrate In  mllk, 1s the main carbohydrate The use of 

paper chromatography has shown m l k  a l sc  contalns tract- amounts of glucose, 

galactose, glucosamlnes, an$ other rutrogen-contalmng obigosaccarldes. 

Lactose occurs I n  two forms - A-lac~sse  and B-lactosc. It 1s 

re la t ive ly  ~ n s o l u b l e ,  1s slowly c l g e s t d  anL absorbed from the intest ines .  

Its presence i n  the  in tcs t lnes  s t l rul l^tes  the growth of mlcro-organisms 

t h a t  produce organic aclc2s en2 synthtnlze inarq of thc. I3 vxtamins. The acids 

help t o  check t h s  growth of unc'cslr?blc oactaria and favour increased 

absorption of calcim, phosphorous, magn~slurn and othir metals 

Lactxc aclcl, a proc'uct 3f lactose fermentation present I n  fermented 

m3lk (yoghtwb o r  leban), has a favourable l n f l u e n c ~  on in t e s tma1  f lora .  

Galactose is necessary for  t h i  synthesis of t he  galactoslZes of brain 

and medullary sheaths of ncrvt t l s s u ~ s  an?, t he  myelint-formation of cere- 

brocides i n  lnfants  Thus, galactose has,  l n  some way, the quz l i t i es  of 

an in2lspensable carbohydrate. 
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Human milk contains much more lactose than cow's milk (7 am! 4.8 per 

cent,  rcspect lvely) ,  as  well as  considerable quant i t ies  of nitrogen-containing 

oligo-saccharides (0.4 ppr cent an? only 1/100 of t h l s  amount I n  cow's milk). 

T he l a t t e r  type of sumrs  have a lactobacll lus b i f i d ~ s ~ ~ ' ~ ~ ~ r o m o t i n ~  ac t iv i ty .  

L. blfidus have the property of breakrng down lactose in to  l a c t i c  acid anC. 

acet ic  acid. Thus, ~t 1s responsible f o r  the aciZ reaction o f t h e  in t e s t ina l  

contents of breast-fed ~ n f a n t s ,  whlch may in te r fe re  wlth the growth of many 

enteropathogenic o r g a s m s .  

d. Minerals: The major minerels found i n  mature human milk are  potassium, 

calcium, phosphomus, Chlorlne ancl sodlum. Iron,  copper and manganese which 

are concerned with blood formatLon, are present i n  t races  only, and children 

fed fo r  too long on milk alone become anemic. There a r e  a lso minute amounts 

of z inc,  magnesium , aluminum, locllne and fluorine. 

The t o t a l  mineral. content of mllk i s  f a l r l y  constant, but the amounts 

of specif ic  minerals may vary considerably, w i t h  the  d i e t  of t he  mother and 

stage of lac ta t ion ,  though not t o  the  same extent as the concentration of 

vitamins . I ron  calcium, however, a r e  thought t o  be t h e  most stable , 
desplte maternal c?ietary variations. 

181 

Milk i s  a g ~ o d  source of calclurn and phosphorcus, two major bone-building 

elements, but 1s a poor source of l ron and a variable source of  Iodwe. 

One of t he  most s t r ik lng  flifferences between human and cow's milk 

l i e s  i n  the mineral composition. A s  with t h ~  protein,  it 1s believed tha t  

t h i s  d i f f ~ r c n c e  may be relatsci t o  the r a t e  of growth of the species f o r  

which the milk 1s intendecl Thcre i s  s l x  times morc phosphorous, f m r  t i m e s  

more calcium, three t i n i t s  mare t o t a l  asn, and threc times mrt pmte in  i n  

cow's milk than i n  human mllk. These C~fferences have important implications 

on the solute o r  osmolar loec? whlch der ivts  from the  electrolyte  and protein 

content of the food. 89,93 

Of a l l  t he  mineralsprcsent i n  mllk, i ron  is  pract ical ly  the only element 

which does not d i f f e r  much In both types of milk.(0.05-0.06 mg per 100 m l .  

of human milk ancl 0.04 mg per 100 r i l  In cow's rmlk). 



EM/SEM.NUTR.PROB.WEAIJ.P~/~O 

page 14 

The copper conttnt of human mllk v a n e s  from 0 6 t o  1.05 mg per l i t e r  

i n  the  f i r s t  weeks of l a c t a t i s r ~ .  Cow's milk contains l e s s  copper, with 

values froq 0.015 t o  0.4 mg per l i t e r  of hornoyenlzed milk be1n.g reported. 145 

e .  V~tamlns: Milk 1s an lnportant source of vitamins A l l  the vitamins 

essent ia l  fo r  good nutrition and heal th  are  supplied i n  milk pmvlded t h e  

d i e t  of t he  mother i s  adequate. Vltamins are  potent organic substances 

whlch a c t  as  biochemical r e p ~ l a t o r s .  Many of them functlon a s  coenzymes 

and are  involved i n  the control m c l  coordination of speclf ic  chermcal 

reactions i n  the  body. 

Fat-soluble vitamins: Mllk is  an outstanding source of Vltamin A and 

~ t s  precursors. Itsconcentration, however, is strongly influenced by the  

qua l i ty  and quantity of t he  dletary elements consumed I;y the  mother. The 

vltamin A content of breast  milk is  generally much lower i n  some developing 

countries (India, Ceylon, Indonesia, ~ o r d a n )  than i n  the West. 
6 226 

The maternal serum A levels  are  also low. The intake is  generally hlgher 

i n  the spring and sunmer months due t o  greater supplies of green leafy 

and yellow vegetables. 

h l k ,  as  procluced, 1s low i n  vltamin D, and contalns only small 

amounts of vitamins E an6 K. Human milk has about 50 IU per l i t e r  of 

vitamin Dl and r icke ts  may occur i n  breastrfed infants  rnthout supplementation, 

even though calcium intake 1s adequate. 145, 174,2047205 In developing 

countries the vitamln D content of breast mllk has not been investigated. 

It 1s not increase2 by high and. continued maternal intake,  except when t he  

dosage is enormous. 39 I n  the sub-tropics ane tropios almost the only source 

of'vitamin D for  nost of the xnfant population 1s the sunlight, which 

i r rad ia tes  t he  provltarmn, 7-dehydrocholesterol of the skin. 
108 

Water-soluble vltarmns: Th? vitamins whose deficiencies i n  matemgd 

d ie t  are  most markedly ref lected In  breast milk content are  ascorbic acid,  

riboflavin and thzamlne 39 Zelavady EinG &palan12 produced a si@;nificant 

increase i n  t h e i r  concenzration by dletary supplementation. 



The level of ascorbic acie i n  breast m lk  is subject t o  variations i n  

dietary intake, and the seasonal avu l ab i l i t y  of citrous f ru i t s .  I n  well 

nourished mothers, human m l k  supplies an average of 4 mg per l i t e r  of 

vitamin C. 145 

Unless the matenlal intake is adequate, the milk content of ascorbic 

acid may be reducec! t o  a low* level,  end supplementation would be required. 

Among other important functions, ascorbic acid is necessary for the pre- 

v e n t i ~ n  of scurvy and for  the maintenance of fo l i c  acid i n  the reduced form 

through enzymes called fo l ic  acid reductases. Infants on an unsupplemented 

milk diet  (especially the  ar-tlficially-fed) may develop megaloblastic anemia 

because of combined fo l ic  acid and ascorbic acid deficiencies. 145 

Milk is one of the richest sources of riboflavin, provided the maternal 

d le t  is adequate. I n  S o ~ t h  Ifidia, Gopzlan an6 ~ e l a v a d y ' ~  found an average 

of only 17.2 micrograms of riboflavin i n  breast milk as compared with a 
117 

value of about 25 micrograms found by Kon and Mawson i n  Great Britain. 

The thiamine content of breast milk In  areas m t h  a high incidence 

of infanti le  beriberi has been found t o  be low and t o  be due t o  insufficient 

maternal intake. According t o  Clernents,26 af'ter the twelfth week of 

lactat ion,  a concentration below 11.8 micrograms produces unsatisfactory 

growth, and when it 1s less  than 5.8 microgram tends t o  ar res t  growth 

completely. 

Niacin i n  breatmilk seems not to  depend on maternal d ie t .  Although 

human milk is low i n  actual n a c i n ,  it has a hi& niacin value because 

this vltamin may be synthsized from tryptophan. 
226 

Pantothenic acib, pyriCoxme, biotin, fol ic  acid and vitamin B12 are 

dl found i n  milk. 
181 

f .  Other Constituents of Breast Milk: Milk also contains a pigment, 

lactochrome, traces of creatine, creatlnine, urea, xanthine, uric  acid, amonia, 

c i t r i c  acid, and a number of erzymes. 24,442135 

g. Volume and Calories: Information on the volume of milk secreted a t  

various stages of lactation is meagre. However, the WHO Expert Committee 
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on l t r i t i o n  i n  pregnancy and lac ta t ion  accepted rn average milk yleld of 

8% m l  (600 calor ies)  per day, and considered t h a t  adequacy of lac ta t ion  could 

best be judged by sat isfactory grorvth of the Infant durlng the  period when 

it 1s excluslvelg ~ r e a s t - f e d  Under such conditions, "A galn of 800 g. 

t 20 per cent per month durlrg t h e  f l r s t  SIX months of l i f e  or  t he  doubl iw 

of t he  b i r t h  welght by about t he  end of t he  fourth month of l i f e  may be 

regarded as satlsfactory" 
224 

While maternal undernutrltion does not greatly a f fec t  the proteln and 

carbohydrate (lactose) concentrations of the mllk, f a t  and other consti tuents 

may be lowered, and the t o t a l  volume 1s gene-dly decreased. 

I n  human m l k  90 per cent of calor les  1s derlved from f a t s  and carbo- 

hydrates and 10 per cent from protern. Whereas, I n  cow's milk, 85 per 

cent come from f a t s  and carbohydrates and 15 per cent from proteins. 24 135 

When cow's milk is used t o  supply two-thlrds of the calor ies  required, it is 

sufficient f o r  all nutr ients  except lactose,  f a t ,  l ino le ic  acid, i ron,  

vitamin A ,  vitarmn E ,  ascorblc acrd and. macin.  

h Lactation: Maternal Diet and m t e r n a l  Health: The f i r s t  objective 

i n  aohieving adequate breast-feeding is  t o  ensure an adequate d i e t  f o r  

t he  lac ta t ing  mother. Thzs becomes of relevant importance i n  developing 

countnes,where, on the whole, t he  dletary lntake of the general population 

and lac ta t ing  mothers, l n  particular, 1s deficient In t o t a l  calor ies ,  animal 

protein and other nutrients, where multiple pregnancies and lac ta t ion  

deplete t he  maternal body s to re s ,  where the nut r i t iona l  s t a tus  of mothers 

may be adversely affected by hard work, infections and paras i t ic  disease; and 

where customs, food habi ts  and other cul tural  blocks hinder the lac ta t ing  

mother from o b t a m ~ n g  an adequate share of t he  family d l e t  t o  meet her  own 

requirements an2 the requrrements of the nursing infant .  49,222,224,225 

Breast-miLk adequacy, both quantrtatlve and qua l i ta t ive ,  i s  largely de- 

pendent on the  maternal d l e t  during pregnancy and lactat ion.  I n  e f f ec t ,  

maternal d l e t  Ln these two phases, should be vlewed a s  zn Integral  par t  

of infant  feedlng. Preparations fo r  lac ta t ion  begin during pregnancy. 
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Apart from t h e  development an& growth of mammary F;L&, maternal energy 

reserves ( f a t )  are l a l d  down during the e a r l i e r  par t  of p r e m c y  i n  a 

well-nourlshed woman and may be available, m whole, o r  i n  pa r t ,  t o  

subsidize lac ta t lon  However, an uneernourished woman may l a y  down a 

much smaller reserve and use it a l l  up before the  end of pregnancy. Under 

such coneitions, t he  immediate nee& for  lac ta t ion  may be met from 

maternal t i s sues ,  a l t h ~ u g h  somc evlcence indicates t h a t  absorption and u t i -  

l l s a t i o n  of nutrlents may be ~mproved during l ac ta t ion ,  but not a s  much a s  

durlng pregnancy. 
224 

Additional calor ies  a re  needed t o  neet the e n e r a  costs of lac ta t ion ,  

as  well as  protein anc' other nutrients.  I n  regard t o  calor ies ,  the require, 

ments of lac ta t ion  are proportional t o  the  quantity of milk produced. Thus, 

it is recommended tha t  under the most favourable conditions, the calor ie  

intake should be supplementee by approximately 120 calor ies  foreach 100 nil 

of milkproduced. With tan accepted average mllk yleld of 850 rnl/day between 

one and four months, an audltlonal allowance of 1 000 calories/day was 

considered appropriate. I f  the lac ta t ing  nother increases her activities 

i n  the  post-parturn perlod due t o  the  care of t h e  infant  and additlomil 

household a a t i v i t i e s ,  an additional allowance may be necessary. 
49,144,145,224 

The estimation of protein r e q ~ ~ r e r n e n t ~ ~ ~ f o r  lac ta t ion  1s based on the  

f a c t  t ha t  a l i t e r o f  breast milk contains approximately 12  gm of protein. The 

efficiency of conversion o f  d ie tary protein t o  i n i l k  protein i s  estimated a t  

50 per cent. Thus, an  additional 25 g m  i s  postulated, and the  allowance of 

40 gm of protein d a i l y  during lac ta t lon  i s  recommenGei. 

I n  developing countries, A c r e  low protein lntakes a re  common, protein 

supplementation may h ~ v e  l l t t l e  d l rec t  e f fec t  on lzc ta t ion ,  but a marked 

increase I n  poslt lve nltrogen balance has been observed by Gopalan, 
62 

lndicatlng t h a t  the p r & c ~ p l e  bffect was e correctlon of t i s sue  de f i c l t .  

Speclal allowances have also been recommen~ec? f o r  other nutrlents: 

i ron ,  221 calcium, 223 vitamin A, nzacin, r ~ b o f l a v i n  and thiamine. 
226 
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N AJXAMCAGES OF 3FEAST-FEEDING 

The edvsntages of brsast-fcct?lng for  thc  infant have been widely 

recognued. The indicators for  human -nllk ac'equacy may be summarized under 

four headings: 1 )  favourable growth ancl development i n  t h e  ear ly  months 

of l i f c ;  2) good heal th ,  rmnunltjr and relatively low morbidity and mortality 

r a t e s ;  3 d iges t ib f l l t y ,  low solute  1082 and a var ie ty  of known and unknown 

pmtec t ivs  and healt:? promotl~y; factor3 2nd 4) emotiond sat isfact ion.  

Although the f r r s t  three advanteges have l o s t  some of t h e m  prestige i n  

developed countries, t h e i r  impact continues t o  be very meaningful fo r  infants  

i n  the developing ccuntrles. 

Breast-feeding is  also advantageous t o  the mother, i f  adequately 

nourished and her  bociy s tores  are  not depleted by 1 large number of pregnancies 

The known maternal advmtages a re ,  a t  l e a s t ,  f ive  I n  number: 1 )  a low 

incidence of breast cancer, 2) baby-spacing , 3 )  emotional satisfaction, 

4) simplicity and convemence, human milk i s  readily available,  easy t o  

adnunister, no preparation o r  bottle-boiling are  required,  and 5) the cost  

required fo r  i ts synthesis by t h e  mammary gland i s  compatible with the  pur- 

chasing power of eve2 low-income mothers. 

A. Growth znd Development 

Weight curves are  the  s~mples t  indicetors of the adequacy of lac ta t ion ,  

although they do not necessarily ref  Lect t he  valuc of a dxet. Weight gain 

o r  w e i a t  loss  i s  more a %nctlcn 2f t o t a l  energy ~ n t a k e  rather  than of 

individual nutr ients .  A close relatlonshlp ex is t s  betweenuel&t gain and 

ash content of foocl rather thu? between wc~ght  gain and protein contcnt 

Under favourable conditions, artificially-fed infants  gain about the same weight 

from b i r t h  t o  three dr foui- months a s  breast-fed i n f m t s  although nitrogen 

retention i s  higher - n  tht. artificially-fed ~ n f a n t s . ~ ~  But from the  fourth 

month art if icially-fec'  ~ n f a n t s  galn welght at, a more r ap i t  r a t e .  

Othcr anthropronietric ~zasurerntnts ,4c, such as  t o t a l  height o r  body 

segments, heac! anc~ .:hest circumfi.rences, anl  skinfolds are  a lso useful but 

d i f f i c u l t  t o  carry out Bone a ~ e  I S  e sensi t ive indicator,  lT5 but the 



age of eruption ofckcic'uous tccth has not Scen shown t o  be a re l iab le  

There is abundant evidencc 45 $67' 984,137 ,190 ~ 2 2 7 ~ ~  widely scattereZ 

areas tha t  breast-fed Infants usually do well and show sat isfactory gains 

i n  weight during t h s  f i r s t  slx months o r  so of l i f e ,  even when the lac ta t ing  

mothers a re  inadequately ,?ouxlshtir! I n  some instances, they also appear 

t o  grow be t t e r  than a r t ~ f l c l a l l y - f e d  infants i n  Western countries. However, 

from the  s ix th  rr,onth onwaid, m e  g r ~ v t h  curves show a rapid falling-off in  

weight gain. 

The infant  grows well while the flow of breast milk is  both abundant 

and adequate f o r  i ts  needs, but when a d i e t  of even a maximal output of 

breast  milk, with occas~onal  supplemc-ntation m t h  predominantly carbohydrate 

semi-sollds, i s  quite unable t o  supply i ts  nutmtional  requirements, i n  

par t icular  i ts  protein needs, he s t a r t s  to manifest evidence of f a i lu re  

t o  thr ive.  
108 

A t  t h i s  tlme factors  other than dietary inadequacy become important. 

These r e l a t e  t o  feeelng malpractice and an associated increase in the 

incidence of gas tm-enter i t i s .  Indeed, t h i s  phase of a r t i f i c i a l  feeding 
66 is very hazardous Gordon, i n  the study of Indian infants  has emphasized 

the  importance of pa r t i a l  ~ e a d n g  and its implications on heal th  and growth. 

Weaning diarrhea appeared t o  him a s  a synergism of nu t r i t i on  and infection. 

A comparative analysis of t he  growth ra tes  i n  re la t ion  t o  the feeding 

pat tern based on longitudinal observations of Lebanese infanta (birth - 
18 months)18 showed t h a t  t he  p a r t i d l y  weaned had lower mean weight increments 

than both the breast-fee arAd artificially-fee infants  from one month onward. 

The resu l t s  of t h i s  study cozifirmed the evidence f o r  the Interplay of 

multiple factors-dietary inadequacy, infection, feeding malpractice- 2n 

t he  process of pa r t i a l  wean_iw i n  dcveloplng countries. 

B. b r b i d i t y  and Mortality 

Human milk may not-be s t e r i l e ,  but it is safe  for  t he  baby. Breast-fed 

babiestens t o  have t h e i r  e a r l i e s t  i l l n e s s  l a t e r ,  t o  have fewer and milder 

i l l n e s s  and t o  show a lower modal i ty  r a t e  than bottle-fed babies. 
124 



Xumernus papers emanating from many par t s  of the worll support t h i s  new,  

but as  &r as  we know, there are  no papers whxch suggest t ha t  morbidity 

ra tes  are higher I n  breast-fed infants.  I n  t h l s  regard, Illingworth 
103 

affirms, '?there seems I n  f ac t ,  t o  be no diff t rcnce of oplrnon on the 

subject . There is no doubt a t  a l l  t h a t  by f a r  the safes t  way of feeding 

a baby, particular3y ~f thc  s o c l d  circumstances, hospi ta l  arrangements 

o r  samtary  condltlons are  poor, i s  d i rec t  from %he mother's breast." I n  

pour homes the  I l lness  r a t e s  are  cer ta inly hi&er among bottle-fed infants .  

When an attempt was made t o  introduce formula feeding of infants  among 

v i l lage  people of Southern Egypt, almost .-very baby died 18' However, 

~ o w e r s ' ~ ~  indicates t ha t  for  an ineividual healthy norm1 baby i n  a good 

home, the danger of bottle-feeding f o r  illness ana death 1s not important, 

even w i t h  premature infants .  

~ r n l e e ~ '  reviewed the morbidity an& mortality i n  26 061 babies under 

the  care of the Infant Welfare Society of Chicago between 1924 and 1929, 

and found the  following resul ts : -  the incidence of lnfections i n  the  

breast-fed infanks was 37 4 per cent a s  compared n t h  63.6 per cent i n  the 

a r t i f i c i a l ly - f ed ,  5.2 per cent of breast-fed babies and 16 per cent of the 

artificially-fed hat gastro-intestmnal disorders,  i n  the breast-fed 

the  mortality r a t e  was 1.54 per 1 0(50 as  compared with 84 36 per 1 000 i n  

the a r t i f lc la l ly- fed  infants .  

Proof t h a t  morbldrty and mortality of a r t i f i c i a l l y  fed infants  a r e  

much hlgher than i n  the breast-fed came also from the  stuey performed by 

~ 0 b i n s o n . l ~ ~  A comparison between the  morbidity and mortality of 2 295 

babies who were en t i re ly ,  o r  par t ly  artificially-fed, anc' of 2 412 babies 

who were f u l l y  breast-fed showed t h a t  t he  mortality from Infections was 

30 per 1 0 0 0  I n  the Infants who were being a r t l f i c l a l l y  fed a t  t he  time 

o f t h e  onset of t he  f a t a l  i l l n e s s ,  as  compared with 3.3 per 1 000 l n  those 

who were being breast-fed, 17.9 per cent of %he breast-fed infants  had some 

xllness In t h e  f i r s t  seven months, a s  compared wiSh 40.7 per cent of the 

artificially- fed ones. The l a t t e r  a lso had a higher Incidence of measles 



and whooping coufb, snc, a three Times greater Incidence of o t i t i s  media. 

When breast-fed bables becme 111, the c7uration and severi ty  of the i l l n e s s  

was l e s s  than tha t  of the art lf~clal1.y-fed.  
40 

Douglas, l n  a study based on 4 669 lnfants ,  born i n  March, 1946, 

and followed f o r  a two- year pe1312d, foun? no mortality differences between 

ar t i f lc la l ly- fed  anc breast-re2 i n f m ~ s s ,  and no differences i n  the incidence 

of whooping c o u a ,  chicken pox, c~ Germn:, rileasles. The one s t r ik ing  evidence 

i n  t h i s  study, however, w a s  t h a t  the lccidence of measles In the breast-fed 

infants was s ignif icant ly  lower than tha t  I n  the a r t i f ic ia l ly- fed  infan ts ,  

and tha t  t h i s  difference was strxking only I n  the 10 t o  24-month old infants, and 

t h e  dimmished frequency of measles was seen i n  the  highest social  c lass  as 

well a s  among the  l e s s  privileged group. 

stevensonlg7 drpw at tent ion t o  the fac t  t h a t  in babies a r t i f ic ia l ly- fed  

f o r  the f i r s t  s i x  months there is  a higher incidence of respiratory infections 

(colds, bronchitis , pneumonia) t h ~ n  i n  breast  -fed babies, not only i n  the 

f i r s t  slx months but a lso i n  the second s i x  months of l i f e .  It appeared 

as i f  t he  breast-fed baby obtained something i n  the  f l r s t  s i x  months which 

provided him vnth greater resistance t o  Infection i n  t h e  second s i x  months, 

when he was oli ordxnary mixed feecs. 

I n  the Norrbotten stucy based on a comparison of four groups of infants  

divided according t o  the period of plain breast-feeding ( ~ r o u p  A ear ly  weaned- 

b l r t h  t o  two weaks; Group B ancl C ln temedia te ;  Group D weaned l a t e  - 6 l/? 
135 months or  more) Mellander and Vahlquist found t h a t  the combined incidence 

of upper respiratory lnfectxons, o t i z i s  rnedla, and diarrhea was s ignif icant ly  

higher among the  babies weaaec' ear ly  (Group A) than t h e  babies weaned l a t e  

( ~ r o u p  D) . 
~ a i s h , ' ~ ~  working i n  a general practice i n  New York, found tha t  there 

was a lower morbidity r a t e  i n  sreast-fed babies, necessitating fewer v i s i t s  

f o r  the doctor, The average number of v l s i t s  which had t o  be paid to  babies 

breast-fed beyond three months was 1.39 in  the f i r s t  year, conparea with 

6.48 v i s i t s  fo r  babies who were a r t i f i i c ia l ly  fed a t  o r  before 1 month of age. 
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Of all prematur.e babies cischarged al ive and well from the obstetr ic  wards, 

C r ~ s s e ~ ~  showed t h a t  4 pe- cent of those breast-fed for  s r x  months were dead 

a f t e r  on6 year, comparcd with LO per cent of those cn t l re ly  ar t%ficial ly-fed.  

Gordon and Eev~ne  65 advocated modifiel cow's m l k  for  premature babies, 

largely on the grounds tha t  they galn weight f a s t e r  than on human milk. I n  

a very well equlppel hospi ta l  with an adequate and properly trained s t a f f  t h a t  

may be t rue ,  but it would not bc t rue  fo r  many othcr hospi ta ls ,  nor fo r  

lnfants  reared a t  home ;?n2 Lnczr PUJP hygienic conditions, a s  1s the  case 

i n  most of t he  levclopxng comtr les .  

While the higher frequency of gastro-intestinal disorders i n  a r t i f i c i a l l y  

fec! infants  may be explained on the  basis of  feeding malpractice and poor 

hygxelvc conditions, ~ i f f e r e n c e s  i n  the incidence of other infect ion (e g . ,  

respiratory,  rneasl~as, e t c . )  are cllfficult  t o  interpret .  Numerous invest i -  

gations have been performec! t o  c'etect somt! of t he  factors  a c h  may be 

responsible f o r  the superior qual i ty  of human breast  milk observed on 

c l in i ca l  ground. The current concepts regarling t h l s  matter w l l l  be br ie f ly  

considerel. 

1. Inmne Bodies 

I n  the  human species milk i e  not 2 s lgmflcant  channel f o r  t he  trans,  

mission of o d l n a r y  immune bodies from mother t o  child. They are  transmitted 

before blr th .  
127, 134, 164 

I n  the newborn infan t ,  passivc i m m t y  i s  almost exnhslvely dependent 

on the prenatal supply of antibodies conveve~ across the placenta or through 

the ammotic f lu id  8uring the seconc' half  of gestztion, whereas the postnatal 

supply of antiboaics convtyecl through o3lostmm ant1 mature mxlk is  of negli- 

glble  mportance. 
208 

A t  b i r th ,  the concentration >f many antibodies i n  ths  cord blood of 

the human Infant are as  high 3 8 ,  orwen hlgher than, I n  tha maternal blood, 

while cer ta ln  ammal specics k l ~ r r a  negligible o r  lm<emonstrable antibody 

levels .  I n  the f i r s t  thrcc cays postpartum, however, human colustrum has 

much lower antiborn concentrztions t h m  bovine colostmm, ant  1s produced 



i n  re la t ive ly  smaller amounts (100 gms per kg of body weight of offspring 

i n  the woman, as  conpared with 1000 p s  I n  the  cow). 

The an t~bod ies  t h a t  have been (cmonstrated i n  human colostrum and, 

i n  some instances, also i n  mature milk  have been summarized by Vahlquist 
208 

as follows: "isoagglutinins (antl-A and ~ri t i -B)  , agglutinins of immune 

type (w, anti-A anfl Anti-B), diphtheria antitoxin,  tetanus anti toxin,  

ant is t reptolysin,  ant is taphylolys~n,  antibodies ?gainst hemophilus per tussis ,  

typhoid 0 and H, dysentery, and E. Colx-Pr~tective fac tors ,  such as  

neutralizing pol iomyel i t~s  vlrus ,  Japanese B encephalit is ,  influenza virus ,  

pa ro t i t l s  virus ,  and vaccirua have also becn reported" 

I n  general, the  antibo?y content i n  human colostrum ciecreases within 

a few days. Although some typcs of zntibodies nay be obtained i n  a low 

t i t r e  i n  mature mllk .  Furthermore, i n  only a small number of cases it was 

possible t o  demonstrate absorpt7on of anttbodies i n  mnlmal quant i t ies  af ter  

the  lngestlon of human o r  bovine c o l o s t ~ ~ m  o r  mature milk. Af%er an extensive 

r enew of the l i t e r a t u r e ,  including t h e  work of Nordtv:ng, 1583159 Vahlquist 
208 

says i n  t h l s  regard, "... Human c o l o s t m  contains various types of antibodies, 

but i n  most cases the conccntratvtlons are low from the very beginning, as  compared 

with those m the mother's serum, and quickly decline during the first 

few days of  t h e  infan t ' s  l i f e .  Antibodies i n  mature milk c u l  be demonstrated 

only zn t race quant i t ies  .. I n  thr; isolated cases in  wlvch an absorption could 

be shown a f t e r  ora l  ingcstion, re la t ive ly  lzrge quantities of antibodies 

were supplied Curing the f i r s t  few 5ays of l ~ f e "  - Thus, Available data 

re fu te  the concept t h a t  hdman mllk i s  any appreciable importance as  a source 

of protective antibodies fo r  thc child. The possible ro le  of cow's milk 

i n  t h i s  connectlon needs no flmther c~~ocussron. Even were hetemIogous 

antibodies absorbed unc'er cer ta in  conrhtions, both the  minimal amounts i n  

the mxlk and i ts  treatment i n  preparing the f o r m l a  would probably mi l i ta te  

against any possible benefit  t o  the ch~ ld" .  
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2. Baoterlcoidal ant1 Othcr Factors 

Antlbactenal  p r o p e r t ~ e s  have bsen found I n  human milk .135 Thou& 

these factors  m a y  hclp t o  explain earljr innuruty from infection, they do 

not explain the  i 1 ; ~ ~ ~ m t y  continuing for months l f t e r  bresst-feeding has 

stopped. 124 It is probably the absence of organisms from breast-milk whlch 

is important i n  re la t ion  t o  th; ear ly  alimentary ailments 
182 

Sabln founc' an antl-pollomycl i t i c  factor  i n  human milk, probably 

not o f  antibody naturc, which was only detccted i n  very few of the specimen's 

of cow's milk examined. 

Lyaozyme 16 present I n  humran colostrum anc? milk buy not i n  cow's milk. 124 

Gyorg~ 74'75'76 described a "specific growth factor" (the bifidus fac tor ,  A N- 
containing polysaccharide), whlch promotes the growth of Lacto-bacillus 

bifidus and is a spsclal  const~tutenr ,  of human milk. It i s  present i n  human 

milk i n  for ty  tlmes higher concentrat~on than i n  cow's milk. I n  contrast  

t o  the acid reaction of t he  feces of normal breast-fed infants ,  the pH 

of feocs of Infants fed wlth c ~ w ' s  mllk i s  alkaline o r  neutral .  Acid fecal 

reaction and the prevalancc of Lactobacillus bifldus f lo ra  may be beneficial  

t o  the human lnfant  by suppression of pathogenic bacteria such as  collform o r  

proteolytlc organisms. 
123.20 

McGral t h  anr- colleaguts have observed t h a t ,  on a milk d i e t ,  r a t s  

were r e s i s t an t  t o  malarial ~nfectxon.  This ney explain why inf-ants i n  t h e i r  

first three  months ra re ly  suf fer  from malaria. An a n t i b o a  t o  malaria seems 

t o  be r l e s s  l rke ly  explanztlon than that a nutr lent  ~ s s e n t i a l  for  the 

parasi te  is  lacklng i n  milk an6 i s  supplied when the c h i l i  s t a r t s  a mixed 

feeding. 

The lower morbidity of breast-feS infznts ,  however, mey be ciue t 3  a 

fac tor  (or fac tors ) ,  ~f a type completely 6ifferent  frorll antibodies o r  

bacteriocidal subst3nces. Human mrlk may contain proteins and amino acids 

in the  proportlons and structures which a rz  optlmum for  absorption and 

subsequent metabolism ~ n t o  speciflo antibocy substances. 
124 



C. Emotional Satisfaction 155 
Bre st-feecing is now recommended fo r  ~ t s  psychological a ~ v a n t a ~ e ? ?  ,152 s 153 

althou* these have not been clear ly  established. Breast-feechng provides 

a closer,  more intzmate, ancl. more satisfying re la t ion  between mother and 

lnfant than i s  achleved by bottle-feedmg o r  by wet nurslng. 
202 

It s a t l s f l e s  an lns t lnc t lve  urge and gives the  mother a feeling of having 
82 6 

been indispensable. Bakwln's work on "lonelmess i n  infants" showed 

how infants  suf fe r  when deprived of the at tent ion of t h e i r  mothers. The 

close contact with the mother and her  lovlng at tent ion give t h e  breast-fed 

infant  extra  happy associations with the  a c t  of feeding, which a re  l i k e l y  

t o  be imporaant i n  the lasting establishment of appetite and the  development 

of h i s  re la t ions with other people 

D. Solute Load and Digestibility 

1. Solute Load: A major problem i n  present-day infant  feeding that 

requires speclal  conslderatlon i s  the  solute o r  mineral content of t he  

feeding t h e  baby may be receiving. 89'93 The differences i n  the  solute  

load between human an6 cow's milk a re  ra ther  s t r ik ing  clue t o  the  h g h e r  protein 

and mineral content of t he  l a t t e r .  This has two important implications. 

First: The highest osmclar load occurs i n  undiluted cow's milk, and 

the  lowest m human milk Even when cow's milk is  di luted half  with 

water, there i s  s t a l l  considerable excess of phosphorous and calcium over 

t h a t  i n  undiluted human mllk. Thc matmtude of the solute  load uncier 

conditions of excessive extrarenal water losses  ES occur m diarrhea, vomiting 

f eb r i l e  s t a t e s ,  and i n  hot weather is of cons~derable importance. I f  t he  

solute  load recelved by the  lnfant exceeds available body water fo r  renal 

excretion, hypertvmc o r  hypernitremic dehydration resu l t s .  Thus, Hill 89 

concludes, "... I f  milk is t~ be glven a t  a l l  t o  infants  with diarrhea or  

with excess losses  of f1ui.j from other causes, it wodd seem preferable t o  

give half-strength boiled milk, o r  some other low solute-contaimng 

solution. 
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Second: Tetany of the newborn rarely ~f ever occurs i n  breast-fed 

infants. But ~f cow's mllk is used i n  the f i r s t  week o r  two of l i f e  (e i ther  

as  fresh whole mllk or  i n  the form of evaporated or  powclererl. milk), without 

t h e  appropriate degres of Cilution with carbohydrates, tetany of the newborn 

may occur. The generally rccepted mechanismfor t h i s  condition 1s t h a t  

renal anC parathyroid i m a t u r i t y  may nat permit r e n e l e x c ~ e t i o n o f  thL 

phosphorous i n  a ccncentrated f o r m l a . C o ~ s ~ q u ~ ~ t l y ,  hyperphosphot~mia and hypocal- 

cemia may rr&?%bafbr may have ~ u b c l i r u c a l  symptoms of irritability and 

fussiness, o r  may develop typical  convulsions of tetany of t h e  newborn. 

2. Digestibil i ty:  Buffer Cmtent and Curd Tension 

Buffer Content. The buffer c ~ n t e n t  of cow's milk is three tlmes t h a t  

of h w m  milk. This a f fec ts  a igcs t ib l l l t y .  Mzirrlot128 i n  the 19209, 

advanced an explanation for  the difference i n  the digestibility of human versus 

cow's milk based upon thf: degree of a c i l i t y  of t he  stomach contents a f t e r  

ingestlon of e i the r  rfulk. For human mllk, Marriot found the average pH of 

the g a s t n c  contents t o  be 3.6 as  compared wlth an average pH of 5.3, when 

equivalent amounts of unc l i l u t~ l  swzet cow's milk were fed. This degree 

of ac id i ty ,  Marriot maintained, eid not ~ n h l b l t  bacterial growth, was not 

suf f ic ien t  for  peptic f lgest ion,  did not favour gas t r ic  moti l i ty ,  an?, upon 

passage of the stomach contents through the  pylorus, fa l led  t o  stimulate the 

production of "secretion", which i n  turn  stimulated the flow of b i l e  and 

pmcreat ic  juice. Thus' hc reasoned t h a t  by aacl.lng suf f ic ien t  acid t o  

cow's milk t o  neutralize i t s  buffer c o ~ t e n t ,  cow's mllk could be made as  

d iges t ib le  as human milk Aci i i f icat ion also preclpltated 2 f i n  casein 

curd. 

Curd Tensxon: HLlman m i l k  y le lds  f lne  s s f t  flocculent curds i n  the 

stomach, a physical s t a t e  whlch permits f u l l  utilization with mnimal 

in t e s t ina l  losses.  Cow's milk produces larc.;, tough curds, which Brennernann 
18 

described as  b a n g  peculiar 60112, an2 cc?nteni,ed tha t  the physical s t a t e  

of the casein curd was t h c  all-important fzctor  i n  accounting fo r  t hc  

difference i n  d lges t lb l l i t y  between human and cow's rmlk This appears t o  
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be the prevalllng n e w  today. Following t h i s  ol~servation, it became 

routine t o  process the infant s formula by one of the methods effective 

i n  reducing curd tension. Thkse ar-:- homogenization, evaporation, 

boil ing,  drying and a c i d i f ~ c a t l o n .  However, pas t eu r~za t lon  alone 

has l i t t l e  o r  no effect  upon c m d  t tnsion. 

E. Breast-feedlag and. Breest Cancer 

v a r ~ o u s  writers 15 ~ 9 3  999,113,122 ,165 ,210 hsve celled to the 

high incidence of breast cancar which accomparues t h e  f a i lu re  of normal 

lac t a t i o n  whether spont~meous or  inclucecl . 
Lactation 1s a normal physiolog~c sequel t o  parturition. I f  t he  

breasts carry out t h e i r  normal f inc t l sn ,  cancer is  much l e s s  l i ke ly  t o  

develop. Some believe tha t  the l i k e l ~ h o o d  of cancer of t h e  breast 

may be f ive  times as  great i n  the non-lactating woman as f o r  the woman 

who normally l ac t a t e s  and involutes the breasts by pursuing the nursing 

period from four t o  s l x  months. 

Several studles conflrm the  posit lve correlation between cancer of 

t he  breast  and marltal factors.  Slngle women an$ i n f e r t i l e  married women 

run t he  greater r i sk ,  whereas a younger age a t  marriage, pregnancy and 

nursing of fe r  more protection. 
118 

Hormonal o r  other artificial supprcssicm of the  or iginal ly  normal 

lac ta t ion  o f  women may r e su l t  i n  incomplete involution of t h e  breast  and 

pathologic changes. A number of cases of carcinoma of t h t  breast I n  young 

women hzve been seen ~ n t h l n  a r d a t l v e l y  short  period a f t e r  receiving 

estrogen therapy fo r  ~ n l u b i t l o n  of lactation. 

For years past ,  it has been a well-known fac t  t ha t  the wet nurses of 

Chim are  vu-tually f rec  of breast cancer while the well-to-do mothers 

who turn  the baby over t o  the 7 . e t  nurse a f t e r  b i r t h  have a high lncid-e 

of breast cancer. 

I n  a renew of 2 636 cases of breast  cancer ~ c ~ o a a l d l ~ '  found 

sat isfactory information about lacta%ion I n  only 101 of t he  cases, whereas 

i n  42 per cent th,  breasts faileG t o  lac ta te .  Thus, he concluded, %t 

is  en t i re ly  possible t h a t  +he steady increase i n  carcinoma of t h e  breast  



i n  'crvil ized women' 1s i n  l a r ~ e  intasure cluc ti, complete o r  par t la1 

f a i lu re  of lactaclon". 

A review of n n ~ t a l i t y  s t a t i s t i c s  m canccr116 of the brcast  received 

from 19 countries, wPich covered a perlod ol 33 years, showed tha t  i n  the 

United S tz tes  breast  opncir h2s increased 5" per cent i n  the period studied] 

and 100 per cent i n  ssme hkrogean cguniriec. I n  Itinland, I t a l y ,  C h l e  and 

Japan, howzver, not ?nly I:, T;ne I I ~ C ~ ( ~ Z L ~ ~  r a t e  v c r j  low wl%h respect t o  

the female populaf,ion, but  tkeru . ~ s  Seen very 1- i t t l c  lncrease i n  

frequency I n  these coun"lr1es. 
I 16 

Afier a review of the l i t e razure  concern-el with the presumed relat ion-  

ship between nursing a?d m a m w y  cancer Ilag7 statas, "Whatever the under- 

lying causes, t he  evldecce supports The thes l s  t h a t  breast cancer is  l e a s t  

frequent i n  those women whose bress t s  have had the  physiologic stimulation 

associated w ~ t h  pregnancy, followed by a perloc! of normal lactatlonY'.  

~ a a g e n s c n ~ ~  says   here 1s very goo? ~ n d i r e c t  s t a t i s t i c a l  evidence, mostly 

from t h e  Scandinavian countries tha t  breast cancer i s  much more frequent 

i n  women who never marry ant therefore nevcr nurse c h l l ~ r e n .  The data 

a lso show tha t  breast  canccr i s  l e a s t  common In  women who have the most 

ckuldren. S ~ n c e  most Scandinavian domen nurst t h e l r  children, one m i g h t  

i n fe r  ine i rec t ly  t h a t  nursing proteots the breasts agalnst the disease. 

I n  a number of other countries a low ort-ast cancer incidence 1s associated 

with ear ly  marriage ,hqh b l r th  r a t e  an< breast-  feedmg*. 

F. Breast-FeeCillg anC Chi12 Spac~ng 

Thcre is a wiii3spreacI b e l i ~ f  among mothers m develop~ng countries t ha t  

breast-feeding serves 2s a natural  contraceptive devlce or  "baby-spacer" . 
108 

J e l l l f f e ,  l.n an cxtensrve survcy, reported t h a t  prolonged breast-feeding 

(1 % - 2 o r  even 3 gears) IS dscL by mothers t o  avert  t he  r l s k  of a new 

pregnancy In  North Africa (E&& s p e c ~ f i c a l l y ) ,  Indla (NW f el hi), Ceylon, 

Syria,  a m  other countries. Simllar obs2~vat lons have been reported from 

I raq  by h u n e l l e  and D e r n a r ~ l u ~ ~ ~  from Lcbanon by H a r f ~ u c h e , ~ ~  and from 

Malaya by fi l l is.  i37 The WHO E-pcrt Committee on Maternal and Child Health 
222 



c a l l s  a t ten t ion  t o  the  fact  t ha t  ~t many sociht les  the maintenance of 

l ac t a t ion  f o r  re la t ive ly  long periocs is  o f  great value f o r  t h e  protection 

of t he  young chilc- a d  nay also be of value as  a custom ass i s t ing  the 

spacing of bebiee. 

The t rad i t iona l  bel ief  t h a t  t he  r i sk  of conception is-low among nursing 

mothers i s  supportei by studles showmg t h e t  ovulation may be suppressed 

2uring lactationa9 (breast-feeding). The woman who Loes not menstruate 

while nursing, does not ovulate, and when she g t a r t e  menstruating, she may 

have an anovulatory cycle. During lactation-menstruation, t he  suppreision 

of t h e  ovulatory cycle is  incomplete, but during lactation-amenorihea, t he  

inhibi t ion is complete. Udesky206 i n  a study of ovulation i n  nursing mothers 

made the following conclusions:- 1 )  when there  i s  no menstruation during 

breast-feeding the suppression of ovulation is  almost complete; 2) when 

ovulation does occur, it invariably heralds the approach of menstruation unless 

pregnancy intervenes ; 3) during lactation-menstruation, suppression i s  

gradually l i f t e d  so tha t  i n  14 per cent of t he  cases, ovllLatian nocurs i n  

the f i r s t  cyclu, anc! i n  28 per cent it occurs a f t e r  3 or  more periods. 

The mother who nurses her  baby w i l l  l i ke ly  have her babies about two years 

apart .  There a re  nine mnths of pregnancy, s i x  months of nursing M w t  

menstrual periods, three months of periods without ovulation anc? perhaps 

s i x  months more i n  which t o  s t a r t  over again and become pregnant. 

D ~ u @ ; l a s ~ ~  founS, tha t  i n  the f i r s t  nine months af'ter ch i l t b i r th  only 

half  of the nursing mothers h~ studied (some of whom were only par t ly  nursing) 

became pregnant a s  t he  motl~ere whose bables were bottle-fed. But, a f t e r  

weaning, a s  many of t he  nursing mothers became pregnant as  t he  non-nursing 

mothers. ~ i o i o s a , ~ ~  i n  a study of 500 mothers i n  New Mexics, found t h a t  

only 46 of them had become pregnant while nursing t h e i r  infants .  Of these,  

a l l  but 6 became prcgnant Curing the l a s t  few months of breasi-feeding, 

o r  when the process of weaning was taking place. Only 9.2 per cent 

became pregnant while even pmt ioa l lg  breast-feeding. I n  1961, t h e  
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La Leche leaguela (united States)  conclucteZ a National Survey t o  determine 
among other things,  whethcr thc process of breast-feedim, was i n  f a c t ,  

helplng mothers t o  spece t h e i r  babies naturally.  The resu l t s  showec! t h a t  

80.8 per cent had an interval  of 10 24 months, and tha t  t he  time in te rva l  

between b i r ths  1s shorter when thC mother i n i t i a t e s  other milks and infant 

so l id  foods while she i s  breast-feeding. ~ i c h a r d s o n l ~ ~  i n  h i s  book - 
The Nursing Mother - s t a t e s  t h a t  thc  sucking of t he  nurslng infant holcis 

back ovulation. %"ti decrkase i n  frequency of fetc!lngs anc! the cessation 

of nursing r e ~ u l t  i n  the re-establishment of svarian func t~on ,  t he  reappear- 

ance of memtruation and ultimately, ovulation. Complete breast-feeding 

i n  the  early months of l i f e  i s  a f a l r l y  effective method of suppressing 

ovarian function and conccptlon 

The ora l  contractptive p l l l  (progesterone and estrogen derivatives) 

is contraindicatcc! i n  lac ta t ion  a s  well a s  Ln pregnancy The reasons fo r  

contraindlcatlon i n  lac ta t ion  are twofold: 1) harm t o  the nursing in fan t ,  

and 2) suppressLon of lactation. 

Detectable amounts of active ingredients I n  ora l  contraceptives have 

been 1dentifieS i n  mllk of mothers receiving these drugs.50 Desplte the 

small quantities of thc  s teroids  appearing i n  breast milk, mammary enlargement 

may occur i n  nurslng ~ n f a n t s .  Thus f a r ,  a clocumentec; case of an infant 

male who dev~lope2 gyntcomastla a t  t he  age of f ive  weeks has been reported. 

Furthermore, the adrnimstratlon of ora l  contraceptive hormones t o  newborn 

experimental animals a t  cruclal  perioSs can a f f ec t  sex d i f fe ren t ia t ion  and 

behaviour and r e su l t  i n  s t e r i l i t y ,  a t  a l a t e r  stage i n  l ~ f e . ~ ~  Masculini- 

zat ion of t he  female fetus36 has been observecl i n  a few pat ients  receiving 

progestational agents ciuring pregmancy. 

The hormones usee i n  the  contraceptive p i l l s  p r o a c e  a market: inhibi t ion 

of lac ta t ion  Confirmation of t h i s  i s  seen i n  the reports of investigators 

&o have foune t h a t  the p r o g e s t o 8 ~ e s t m g e n  combinat~on is most effect ive i n  

a r t i f i c i a l l y  suppressing lactat ion.  
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V DISADVANTAGES 

I n  general, it may be statec; t ha t  human milk has no disaclvantages. 

However, there are cer ta in  conc'ltions t h a t  pose pract ical  problems f o r  

physicians an? other heal th  workers atteneing t o  breast-faC infan ts ,  and. 

may lead t o  unnecessary weaning. Consequently it is deemed appropriate 

t o  consider them brief ly .  

A. Drugs 

Some drugs taken by t h e  mother may pass in to  the milk. The l i t e r a t u r e  

on t h i s  subject was reviewed by 111ingworth102 m 193. He then concluded 

t h a t ,  nAlthough numerous drugs are  excreted i n  breast  milk i n  amall amomts, 

the number of drugs excreted i n  suff ic ient  quantity t o  a f fec t  t h e  baby i s  

extremely snail" ... an& "... No medicine can be given t o  the mtiher f o r  the 

purpose of t rea t ing  the child via t h e  breast  milk, because the concentration 

of t he  cmgs i n  the breast  milk is not suf f ic ien t ly  high and constant". 

A sumnary of the drugs excreted i n  human milk and t h e i r  e f fec ts  on m r s i n g  

infants  is shown below. 

1. Drugs excreted i n  small amounts, without harm t o  t h e  baby:- iodine, 

morphine, hyoscine (prescribed f o r  motion sickness), mandelic acid,  soeium 

sa l i cy la t e  , radioactive sodium, hexamine , quinine, caffein ( a f t e r  Grinldng 

coffee o r  t e a ) ,  nicotine (moderate smoking, 10-15 cigaret tes  dai ly  o r  l e s s ) ,  

alcohol ( i n  small o r  moderate amounts), barbiturates (thiopentone, phenobar- 

bitone ane phenytoin given t o  epi lept ic  mothers) and the anthracene group 

of purgatives (calomel, phenophthalein) . 
2. Drugs excreted i n  large amoupts, without harm t o  the baby:- 

sulphonamides (free  sulphonilamide) a re  excreted i n  milk i n  quant i t ies  

approximating t h a t  i n  the blocd, penioi l l in .  

3. Drugs excreted w i t h  toxic  o r  harmful e f fec ts  on t h e  baby:- 

Bromides (drowsiness and rash) ,  dai ly  dose received by the  mother 40-90 

grains. 

Thiouracil may be found in  a higher concentration i n  milk than i n  

blood o r  ur ine (observed range of 9-12 mg per cent f o r  milk as compared 
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t o  1-3 mg per  cent  I n  bloo?) 

Ergot a v e s  symptoms of  ergotism i n  90 per  cent of b a b i ~ s .  

Purgatives of t h e  emodin group ( thc  a c t l v z  p r inc ip le  of cascara,  senna, 

rhubarb, a loes ) .  The z v i c e n c ~  f o r  scnna i s  only c l i m c a l .  

Alcohol ( l n  very l a r g e  amount). A cast; of drunkedncss m an 8-day- 

o ld  baby has  been reported.  Th& mother ha? taken a whole b o t t l e  of Port  

I n  24 hours. 

Nicotine-over 20 c i g a r z t t e s  pe r  c'ay (controvers ia l  evl2ence). 

B. Foods Taken by t h e  Mother Which May Affect The Baby Through Breaat Milk. 

Mothers commonly asc r ibe  a l l  types of  symptoms I n  t h e i r  baby t a  substances 

included i n  t h e i r  d i e t ,  and they a r e  o f t en  warned not t o  e a t  p ick les ,  h ighly  

spiced food, and unripe f r u i t .  However, t h l s  a rea  has not  been very well  

explored, and the re  i s  l i t t l e  s c i e n t i f i c  evitence t o  support these  b e l l e f s  

a d  pract ices .  

111ingworthlo2 made a specla1  study of t h l s  matter asking every mother 

i f  any p a r t i c u l a r  foodstuff  taken by h e r  seemec? t o  cause c o l i c  i n  t h e  in fan t .  

Only 9 out of  57 mothers thought t h a t  t h e  c o l i c  w a s  r e l a t e d  t o  food 

substances they had taken, The foods blamed were.- tomatoes, g rapef ru i t ,  

rhubarb, oruons, t u r n i p s ,  peas, f r e s h  f r u i t ,  beans, sprouts  and banana. 

I n  a study of Lebanese mothers i n  t h e  low-income group 28 4 per  cent  

expressed t h e  b e l i e f  t h a t  maternal c l e t  couli' exe r t  a harmful e f f e c t  on 

b rcas t  milk. The foocls t h a t  were consleered especially harmful are: 

sp ices  and spiced foods,  sour grapes an? lemon, b l t t e r  and s a l t y  foods; 

fish; greasy an2 f r l e d  foods,  some vegetables such a s  cabbage, green beans, 

onions, g a r l i c ,  spinach,  cucumbers, radlshes and l e t t u c e .  ''0mons make t h e  

milk d i r t y ,  and cause c'iarrhea, l i k e  g a r l i c  they s p o i l  t h e  t a s t e  of t h e  

m i l k  and. t h e  baby not lces  it "' One mother s a l d ,  "'I know of an l n f a n t  who 

nursed u n t i l  h e  w a s  four  yea rs ,  and would scold h i s  mother ev6ry t l rn i .  she 

a t e  onions, because he f e t l s  z t " .  



Cereals and pulses were considerecl heavy t o  digest by most mothers. 

%'hey dlstcnd, an2 the C;as which they produce passes with the milk t o  

cause colicn. 
82 

The bellef associated with tho division cf  fooc's in to  - 'hot and c o l ~ "  - 
and the  harmful effects ,  especially of "hotn foods, on lactat ing women and 

breast-fec'. infants was widely held by Lebanese mothers. It also appears 

tha t  the belief i s  wieespreaS. i n  West Bcngal anci other parts of India,  Iran 

and Peru as reported by ~ e l l i f f e , " ~  Cll~adirni~~ and Wellin. 
ai8 

There i s  evidence tha t  protein substances sometimes pass throu* the  

breast-milk, and may therefore cause responses in a sensi t ive child. 

fferotenemia (yellow staining of skdn) has been observed. I n  one 

case the mother consumed 2-3 lbs  of raw carrots per week. The condition 

was relieved a f t e r  withdrawal of human milk. 102 

C. Cancer Factor 

Certain strains of mice have a high incictence of mammary cax%inoma, 

which develops only i n  mice who have been suckled by t h e i r  mothers (very 

l i t t l e  milk being necessary fo r  the transmission of the factor  responsible). 

While i f  the infant mice are cnt i rely suckled by a dam of a different  

s t r a i n ,  they rarely develop mamnary cancer. l3 The importance of this 

factor  i n  women is uncertain. Gross e t  a1 68a@ reported that with the 

electron microscope ,they found suggestive part ic les  i n  the breast milk 

of women with a family history of cancer, but CanCeF of the breast occurs 

in women who have not been breast-fed. Thus, "The presence of this factor  

does not affect  our ideas of the advantages of breast-feeding, more especially 

a s  the factor  is  transmitter! i n  intercourse". 
124 
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INCIDENCE OF BREAST-FEEDING AND TIME TREND 

Wide differences i n  the Incidence of breast-feeding i n  different  par ts  

of the world are  now evident, however, the tlme trend indicates a continuing 

decline. 
109,111 132 

National surveys conducted by %in5 i n  1946 and by MeyerlB i n  1956 

indicate t h a t  the neonatal breast-feeding r a t e  i n  the United States  f e l l  

by almost half during just  ten gears. I n  1967, 1111189 estimated an 

incidence of 2 4 p e r  cent. 

I n  the course of twenty years i n  Br is to l  the number of 

three-month-old breast-fed infants  dropped from 77 t o  33 per cent. Another 

report from h61and180 showed t h a t  43 per cent of 13 667 mothers who gave 

b i r t h  t o  bables i n  one week i n  March, 1946, were fu l ly  breast-feeding t h e i r  

babies a t  two months of age, but there  were wide geographical variations 

(ranging from 85% a t  Lew~sham t o  24% m Southnort). Douglas40 described 

a sample of 4 669 babies, and found tha t  52.5 qer cent were breast-fed a t  

1 month and 31 per cent a t  6 months. - - 
I n  an obstetric c l ~ n i c  l n  France,178 the nroportion of babies get t ing 

no breast  mllk increased from 31 So 51 per cent In  just  f ive  years. I n  

Sweden, fo r  the two d i s t r i c t s  ( the town of Klruna and the ru ra l  d i s t r i c t s  

of Tore and Ranea), which Mellander and ~ a h l q u i s t ' ~ ~  selected fo r  t h e i r  

research i n  the 1950s, the Incidence fo r  plain breast-feeding varied 

between 45 and 55 ?er cent a t  2 months, between 28 and 40 per cent a t  

4 months; and between 20 and jO per cent a t  s i x  months. 

I n  the post World War I1 era, the declining trend i n  the developing 

countries became evldent I n  urban and peri-urban sectors of the population. 

However, breast-feeding has not appreciably decreased i n  ru ra l  communities 

since no such social ,  o r  economic situation exzsts t o  favor a r t i f i c i a l  

feeding, nor i s  processed or  safe  milk available a t  a reasonable cost. 

I n  China, Yung-en Kao228 said t h a t  95 per cent of 26 674 babies were 

fu l ly  breastsfed. A study of an urban community (Calcutta) reported by 

C h a ~ d h u r i ~ ~  In 1964, showed t h a t  57 per cent of infants  below one year 
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were brqast-bed, and in 54 per cent of the cases breast-feeding was 

continued beyond one year of age. Other observers from ~alcutta 

reported that 46 per cent of infants below six months are breast-fed. 

~elbourn~l~ (working among the children of a relatively advanced 

and well educated African tribe - the Baganda - living near Kampala, 
~ganda) compared the clinlc records of 223 infants in 1950, and 285 in 

1955, found that lnfants completely weaned from the Dreast before the 

age of three months remained about the same, at 3 and 4 Der cent 

respectively. However, the use of supplementary bottle-feeds before 

the age of six months increased from 14 to per cent. The average 

duration was 12.7 months in those not receiving supplemental feeds, and 

6.6 months in those being fed from a bottle as well. In 41 cases, the 

supplement was probably unnecessary and the mothers did not ask for 

feeding advice at the clinlc. 

A sample of 379 Lebanese8' mothers m the low-income group, who 

resided in the urban and peri-urban sectors of Beirut city, 96.8 per cent 

breast-fed their infants at the age of one month (78.7% completely and 

18.1% partially) ; 85 per cent at three months (47.8% completely and 

n.2$ partially), 67.9 per cent at six months ( 9 . s  completely and 58.B 

partially), 37.2 ser cent at the age of one year (0.G completely and 

36.w partially), and only 9.5 per cent continued to breast-feed partially 

through the eighteenth month of age. 

Whereas mothers in the upper-income groups in developing countries 

have, on the whole, satisfactorib managed to artificially feed their 

infants, the low-income groups have met with numerous failures; since 

the latter comprise the largest sector of the population a declining 

incidence of breast-feeding, with the associated health, economic, and 

social hazards should constitute a source of concern for health workers, 

nutritionists, and parents throughout the developing countries. Factors 

responsible for the decline, especially those relating to unnecessary 

weaning and early supplementation, should be better understood and prevented 
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from further penetration Into the peri-urban and rural sectors ef the 
112 " developing countries. In this regard Jelliffe says, Unfortunately, 

one of the most deleterious ex7orts from the Western world In recent 

decades has bop-n the trend away from breast-feedlng toward artificial 

feeding with cow's milk, usually employing a bottle...even a brief consl- 

deration of tropical circumstances for the majority of the ~opulation 

concerned clearly indicates the impractwabllltganC1 overwhelming difficulty 

of bottle-feeding for economic, hygienic, and education reasons... Also, 

from the long-term point of new, there will be a depletion of the limited 

resources of protein of high quality ... certainly manufacturers should be 
persuaded by explanahon or legislation to modlfy their well-meaning, but 

ultimately extremely harmful a$vertisements." 

The prevention of the decline In breast-feeding In regions where the 

pattern is at present satisfactory was also emphasized by other workers. 

In reference to rural Indla, this basic need is smarized by Gopalan as 
62 

follows: 'The satisfactory situation with regard to lactation must be 

considered a valuable asset to be preserved, protected. and augmented." 

Chaudhuri says,23 "In develoglng countries, ~t IS imperative to encourage 

mothers to breast-feed the babies at least slx months... Breast-feeding 

is a necessity both for nutritional and economic reasons in low-income 

grouus". In 1965, the WHO Expert Committee on Nutrition in Pregnancy and 

Lactation said, 224 "~nfcrtunately there seeps to be a trend towards shorten- 

ing of the duration of lactation and more extensive use of breast milk 

substitutes in the defeloping countries. This trend should not be encouraged". 

'JII FACTORS IN THE DECLINING INCIDENCE OF BREAST-FEEDING 

Factors related to the continuing decllne in the lncldence of breast- 

feeding are multiple and closely interrelated. Wlde vanations in the 

incidence of breast-feeding between and within countries in different parts 

of the world could not be due to maternal inadequacy alone, other factors 

must also be responsible for such variatxons. ~c~eorge'~~ asserts that the 



rapid decline in breast-feeding as it is occurring in many parts of the 

world almost certainly is closelynpeaM to psychologic changes triggered 

by changes in grou? interaction and influenced by economic and historical 

trends. Newton and in suppartug this view say, su his decrease 

is so rapid that hereditary factors could not be operative and major physio- 

logic changes in function would be unlikely in the absence of radical stress 

such as starvetion or epdemic disease. Human emotion and behavior, however, 

may change rapidely in keeping with the rapid changes observed in rates of 

breast-feeding." The wide variety of interrelated psychologic factors held 

responsible for lactation failure were roughly grouped by the authors as 

follows:- individual emotions and attitudes; group-derived emotions and 

attitudes ; amd qsycho-?hy&h5gic twcUcBtin@~ medwmisms. These -include the 

"milk-e~ection reflex", sucking stimulation; and other types of sensory 

contact between mother and baby. 

Although the factors related to lactation failure are not all clearly 

understood, on the whole, they are a by ?roduct of modernization, economic 

and social development, changes in family life, women's emancipation and 

gainful emnloyment outside the house, changes in attitudes and value system, 

the availability of tinned baby food and commercial pressure, medical 

services and the simplicity of bottle-feeding in industrialized cultures. 

In most instances, those factors operate jointly, and as .Jellifelll states, 

"Both lactation failure - either real or alleged - and bottle-feeding are 
probably the result of 'corn2lex interlocking social pressures', which 

deserve further investigation on a world basis, especially in areas where 

breast milk is st111 the 2rlnciple source of protein, both on a personal 

and a cormminity basis". 

1. Economic Development and Industrialization 

The trigger mechanism for the decline in breast-feeding may be in 

attittide changes within family life that accompany industrialization and the 

money economy. Economlc development, high standard of living, improved 

income and affluence are associated with a lowered incidence of breast-feeding. 
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In develo~lng countries, upper-income groups are usually the first 

to adopt artificial feeding. In the Western world, historical cycles in 

the decline of breast-feeding were related to great wealth and luxury. 

The age of Imnerlal Rome, Athens in the time of Perlcles, the era of 

Louis X I V  m eerly eighteenth century Fagland and Colonial 

~merical'l were characterized by the rejection of breast-feeding by 

large numbers of women who used wet nursing or artificial feeding in 

the form of oap to sustain infants. However, I n  what Toynbee calls 
n times of trouble" breast-feeding has been popular. 109 

2. Availability of Artificial Milk, Comercial Pressure, And Simplicity 
of Bottle-Feeding 

Around the turn of the century, there was little or no science in 

infant feeding. Mortality and morbidity rates among bottle-fed infants in 

Western countries were extremely high as is the case at present in low- 

income groups of the developing countries. Summers were dreaded beoeuee 

of diarrhea and dehydration, and breast-feeding was at a hi@ premium. 

The chance for survival of the breast-fed infant was clearly recognized, 

and every effort was made to promote nursing at the breast.89 Wet nursing 

was almost a profesaian in those days and many of the prospective wet nurses 

were not too mch coccerned about their marital status so long as they could 

qualify for what was considered one of the more desirable forms of employ- 

ment in that era. With the advancement of scientific knowledge four important 

changes were introduced which radically modlfied concepts regarding artificial 

feeding of Infants and lowered the prestige of human milk. The changes 

include:89 1) hacterrological control of infant food supply; 2) ~rocessing 

of cow's milk to reduce curd tendon to minxmum levels by homogenization, 

evaporation, acidification, boiling, and drylng, 3) adequate vitamin administra- 

tion, 4) and detailed chemical analyses of milk with saecial reference to 

protein fractxons and amino acid content. All these have helped to simplify 

the mechanism of Infant feeding and formula prenaratlon, to minimize the ill- 

effects of artificial feeding, and to manufacture a wide variety of tinned 



milk products and baby food. In the wake of the progress achieved and 

the dile~ma of choice which confronts the paediatrician, Brennemann a~tly 

states, "...We have emerged from a chaos of complexity to a chaos of 

sim~licity. We no longer evolve formulas with the help of algebraic 

equations, we are actually confronted In a given case by the question 

of which simple method of feeding to choose from among a wide variety, 

any one of whlch will in all l?robability be qulte satisfactory". The 

implications of simplicity and availability of a wide varlety of arti- 

ficial milks on breast-feeding in the United States, was recently 

described by as follows: - "~reast-feeding has declined lamentably 
in incidence, wet nursing has become extinct, and formula feeding has 

become so simple and safe that even the services of a physician are no 

longer essential to ensure success... Commercially -repared formulas 

have become increasingly popular with housewives, presumably because of 

their ease of weparation... It is becoming increasingly difficult to 

defend the thesis that breast-feeding has important advantages over bottle- 

feeding". Thus, it, "no longer seems worth the bother". Commercial 

pressure and advertisement have markedly enhanced the widespread of arti- 

flcial food nroducts both in the developed and developing countries. 

Meyerl% states that as of October 15, 1959, there were available over 

200 different brands of evagorated milk, some 78 different infant foods 

and 26 separate carbohydrate modifiers. Many milk brands were freely 

distributed to newborn nurseries to ensure their use before the establish- 

ment of lactation and effective breast-feeding. Over 30 different brands 

of milk and 18 different varieties of special baby foods were enumerated 
81 

by Lebanese mothers in low-income groups. All of them were imported, 

some were received free of charge from one source or the other, and others 

were bought despite the low purchasing power of the families. Newton and 

tdewtonlZj5 state that now in the United States, there is a "strong taboo" 

on showing photographs of babies nursing from the breast, whereas photo- 

graphs of bottle-fed babies are "totally acce>tableV. 
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The "snob a~peal" which seems to be associated with the use of 

tinned milk prodacts in developing countries and ~ t s  implications on 

breast-feeding was em~haslzed by Jelliffe '@' J '11 and Welbourn. 217 The 

latter also points out that the availability of nursing bottles in a 

communitv In which they had not previously been available can be a 

"very dangerous develorlment". Chaudhuri asserts that abandoning of 

breast-feeding in India may be, at leastin part, due to the availabi- 

lity of other means of infant feeding. 

3. Medical Factors 

The availability of medical services and Western trained health 

workers have had a tremendous impact on the declining lncldence of 

breast-feeding, especially in developing countries, where society is 

in transition and young mothers lrve in conjugal families with limited 

access to their own mothers and to elderly female relatives with experience 

in breast-feeding. 

That the medical 7rofession and medical services have been, at least 

partly, responsible for a lowered incidence in breast-feeding finds sup~ort 

in the work of numerous observers. 111ingworthlo3 asserts that, "Wide 

variations in the incidence of breast-feed~ng can hardly be explained by 

the oft-repeated suggestion that women sre now unable to produce sufficLent 

milk to feed their babies... It is almost certainly the case that differences , 
are due to differences in the management of lactation. Unless doctors, 

nurses and mothers are convinced of the value of breast-feeding, babies will 

be fed on cow's mllk". 

On the whole, medical educations at both the undergraduate and graduate 

levels em~hasizes the importance of artificial feeding, and takes little 

interest in breast-feeding. Prenatal care deficient in health education, 

hospital routines and regulations m new born nurseries and the ~ost-partwn 

~eri0d and a rapid turn-over of maternity cases, all tend to discourage 
69 breast-feeding. In this regard Hill says, 'I... Unfortunately among the 

rank and file of physicians who deal with newborn infants there is a 



EWSEM. NUTR. PROB . WEAN. PRD/~O 
page 41 

deplorable lack of interest in the mode of feeding". He also adds, 

 oremo most. ..in the causes for the progressive decline in the incidence 
of breast-feedi ng... is a lack of hospital personnel really interested 

in promoting breast-feedlng. In many centers (U.S.A.) breast-feeding is 

largely restricted to those women who are gsycholog~cally and physiolo- 

gically ~onstltuted for nu-sing.. . The many others who start out so 
hopefully abandon the task after a few days or weeks, usually because 

some minor difficulty 1s encountered which oould have been anticipated 

and orevented. Most >rimiparae, perhaps four out of five, with a little 

encouragement express a desire to breast-feed, only to be defeated in the 

few days or weeks under the system of neonatal care which prevails in a 

majorlty of PLmerican Hospitals...The current custom of discharging mthers 

from the hospltal on the 5th post-~artum day; rarely have the problems 

of breast-feeding been resolved by this time... The all too frequent result, 

often on professional advice, is to abandon the breast in favor of the 
88 

bottle". The latter observation was also supported by Meyer,13 who 

obtained data by questionnaire from 1 904 hospitals reflecting the per- 

centage of infants in their newborn nurseries, who were artificially or 

breast-fed, at the time of discharge. He found that 84 per cent of the 

infants left the hosgltal at the age of 5 days or less, and suggested that 

there may be a relationship between early discharge of the mother and infant 

and the failure to breast-feed, 

~ r a s e r , ~ ~  polnts out the, "Problem of confllctlng advice" in infant 

feeding, given bv several counsellors, each unaware of exactly what the 

other has said, that they hardly speak with one voice to the young and 

vulnerable mother. A contradictory feeding advice often causes the mother 

worry and confusion, lessens her confidence in her advisers and may, indeed, 

be harmful to the infant if it leads to frequent chages in feeding methods. 

A frequent way In which the baby comes to reject breast-feeding is by 

being taught other techniques of sucking at the newborn nursery that are 

not appropriate to the breast. It has now become well established that 
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supplementary bottle-feeding interfers with the mllk supply. 155 

Medical arrangement techniques often induce inefficient sucking by 

the baby, which interfers with the stimulation of lactation and groper 

em7tying of the breast. It has been observed that there is a high rela- 

tion between the aSllitv to nurse effectively and the amount of barbi- 

turate medxcatlon glven to the mother during labor. Signifioant diffe- 

rences between babies of the heavily and tne llghtly medicated mothers 

continue through the fourth day. Not until the fifth and sixth days are 

the babies of heavily medicated mothers as alert and effective in nursing 

situations as those of less heavily medicated. It was also found that 

newborn infants whose mothers had received a single dose of obstetric 

sedation during labor sucked at significantly lower rates and pressures, 

and consumed less nutrient than those born to mothers who had received no 

obstetric sedation. Drug effects persisted at a significant level through- 

out the four-day period that the infants remained in the newborn nursery. 155 

In medical ~ractice where nhysicians were hlghly motivated to promote 

breast-feeding, then ~ositive attitudes favorably influenced the incidence 
115,212,213 

of breast-feeding. In 1921 Sedgwick and Flei~chnerl~~ conducted 

a campaign In Minneapolis in which they enlisted a groun of physicians, 
I! who were convinced of the overwhelming superiority of breast-feeding, who 

believed it was sttamable for the vast majority of ~nfants, and who were 

familiar with the worklng technique for making breast-feeding possible." 

The main polnts in the technique were the manual expression of milk after 

feeds, in order to ensure l,roner emotying of the breast, and the giving of 

comylernentary feeds until the supaly of the mother's milk was adequate, the 

amount taken being decided by the baby. They had sufficient nurses trained 

in the technique, who vislted mothers immediately after a birth was notified. 

The result was that 96 ger cent of 2 847 were fully breast-feeding their 

babies at the end of the second month, and 84 per cent of 2 355 women at 

the end of the sixth month; 1000 conseo,ltive babies were discharged from 

maternity units fully breast-fed. Similar experiences were subsequently 



carrxed out with equal success in Nassau county, and elsewhere, 170,171 

waller213 reported that 83 per cent of 100 primaparae seen by him were 

fully breast-feefiing their bables at the age of 6 months as a result of 

proper lactating management and advice, which those mothers had received. 

4. Maternal Factors 

Maternal factors are the most Important single group of factors in 

the declining Incidence of breast-feeding, because of their direct bearing 

on the lactation orocess, milk adequacy, maternal attitudes and breast- 

feeding performance. Some of the conditions known to mdffy these factors 

are considered below. 

a. Ape and Parity 

Milk secretion is to some extent dependent on the age and parity of 

the mother and on the state of her general health. Older mothers, especially 

primiparae, tend to have less milk; primiparae in general tend to have less 

milk and to have a later onset of full lactation. Only serious illness 

appears to affect the supply of milk, priminarae being more adversely affect- 

ed than multiparae, However, minor ailments, including anemia have no 

special effect. 
44 

b. Ante-Natal Preparation For Breast-Feeding 

The qualitv of ante-natal care is one factor that appears clearly to 

affect the success or failure of breast-feeding,44 but whether this is 

achieved by the advice given on nutrition, by the attention given to defornd- 

ties of the nipples, or by the inculcation of an attitide is uncertain. 

In a large investigation of 12 991 women in Great Britain,lgO ante- 

natal care was the factor whlch stood out as ~mportant in contributing to 

the success of breast-feeding. Differences of social class or of parity, 

and whether the mother was working or not, were mch less important. 

During the prenatal, it is necessary to advlse the mother on diet and 

to see that the nipples and breasts are adapted for feeding and to convey 

an attitude to the mother. The breast and nipples should be examined at an 

early stage and always before the sixth mop* is reached, for the ante-natal 
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2eriod gives an  onportunity t o  ensure two essentials f o r  easy feeding by 

t h e  child:  adequate nlr,ples and unobstructed ducts. There is  Increased 

liability t o  engorgement of t h e  b reas t  i n  t h e  e a r l y  ouerperium and s p e c i a l  

attention should be direcxed before del ivery  t o  t h e  various measures aimed 

a t  oreventiog it. 

Patency of t h e  ducts  1s ensured bv e x ~ r e s s i o n  of t h e  v l sc id  colostrum 

and e p l t h e l l a l  debr i s  during t h e  l a t e r  weeks of pregnancy. This  is  b e s t  

l e a r n t  and done by t h e  mother h e r s e l f ,  so  t h a t  she can do ~t severa l  times 

da i ly .  ~ a l l e f  l2 advises compression of t h e  b reas t  between t h e  two hands 

from t h e  outlying p a r t s  down t o  t h e  a reo la  t e n  o r  a dozen times t o  express 

t h e  milk from the  glandular  t i s s u e  and along t h e  outlying ducts ,  a very 

f i r m  s t rok ing  of t h e  b reas t  which i s  followed by expression from t h e  Lacti- 

ferous  sinuses ly ing  beneath t h e  areola .  

Durlng t h e  f i r s t  few weeks a f t e r  t h e  baby i s  born, t h e  mother should 
44 

e m r e s s  milk a f t e r  each feed. It is a d v ~ s a b l e  t o  l e a r n  t h e  techniques 

of  rnanualexpresslon during t h e  ar te-nata l  ~ e r l o d  r a t h e r  than I n  t h e  f i r s t  
16 

days a f t e r  de l ivery .  Blaikley and co-workers have shown t h a t  manual 

expression before del lvery  i s  ch ie f lv  important a s  a preparat ion of t h e  

e ~ p r e s s i a n . ~ o f  milk a f t e r  each feed I n  t h e  lylng-in period. I f  rnllk 1s 

scanty c o m ~ l e t e  emptying promotes ~ r o d u c t i o n ,  end ~f milk 1s produced i n  

excess of t h e  i n f a n t ' s  needs exoression a f t e r  feeds w i l l  prevent over- 

f i l l i n g  of t h e  b reas t s  

c. Mother-Baby Senaration: Schedules and The F i r s t  Feed 

The time nurslng beglns a f t e r  b i r t h  i s  thought t o  nlay a considerable 

r o l e  i n  t h e  initiation and maintenance of lactation. I n  b u d s ,  a s  wel l  as 

i n  mammals, it has been demonstrated t h a t  behavior is  affec ted  by events i n  

t h e  first few days of l l f e .  If a lamb 1s removed from t h e  o ther  sheep f o r  

t h e  f i r s t  t e n  days, it never develops t h e  i n s t i n c t  to follow the fLook, In  

r e l a t l n g  t h i s  i n s t i n c t i v e  behavior t o  human i n f a n t s ,  M a ~ K e i t h l * ~  makes t h e  

following comment, "... Perhaps i n  t h e  develonment of e f f i c i e n t  feeding by 

t h e  human baby, and I n  t h e  establishment of t h e  mother's e f f i c i e n t  m i l k  
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secretion and ejection the first few days of life are a crltical period." 
3 Archavsky observes that the sucklng reflex is at its height twenty to 

thlrty mlnutes after birth. If the infant is not fed, then the reflex 

dimnishes rspidly and reappears forty hours later. On the other hand if 

the infsnt is fed half an hour after blrth and every three hours thereafter, 

he takes the breast well and the early ~hysiologic loss of weight is 

prevented 

The common nractice among rural women is to begin nursing as soon 

after delivery as the mother is able to handle the baby, who is kept close 

to her where she can see, hear and touch him. Although the milk-edection 

reflex and sucking stimulation depend qrimarily on sensory stimulation of 

the nlpnle, other sensory contact, especially visual, auditory, tactile and 

olfactory may be important. 155 Research in mammals87 indicates that tactile 

stimulation may be imnortant. In goats, licking and nuzzling as well as 

vocalization is described as a prelude to getting the neonate in a favorabke 

position for nursxng. If the mother is separated from the neonate and put 

back in the herd, even for a few minutes, this instinctive process is stopped. 

In a study of mothers of premature babies, H a r t ~ a n n ~ ~  and co-workers 

gained the impression that the desire to nurse fades if the mothers do not 

have their babies as soon as possible to see and feel, to keep up their 

interest in nursing. When Duke Hospltal changed from routine separation of 

mother and baby to routme rooming-in, ~c~ryds'~' observed that the breast- 

feeding rate was sigruficantly increased. 

Cultures wrth negative attitudes toward breast-feeding follow restricted, 

short breast-feeding schedules. Whereas, in cultures with positive attitudes, 

sucking ia permissive and the course of breast-feeding IS prolonged. 81,82 

In societies where breast-feeding is enjoyable enough to continue its full 

course, mother-bby separation is not easily tolerated. Cots and cradles 
82 

are not welcomed. The baby remains from blrth until about the second year 

of life almost constantly In close physical contact with the mother who will 

feed him at irregular intervals, usually determined by the onset of crying 

or by the pattern of sleep. 
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llllnhworthlOO has suggested t h a t  most of t h e  common difficulties 

i n  i n f a n t  feeding were "man made". Based on t h e  assumption t h a t  t h e  higher 

incidence of successful  l a c t a t o r s  I n  primitive convrmnities than i n  more 

c i v l l l z e d  population grouns could have been due t o  an e l a s t i c  feeding 

schedule, I l l lngworth  and ~tone''' have shown r n  a control led  experiment 

t h e  favorable e f f e c t  of demand f e e d ~ n g  on t h e  establishment and maintenance 

of l a c t a t l o n  i n  t h e  e a r l y  post-partun perlod. The favorable e f f e c t  of s e l f -  

demand feeding an l a c t a t l o n  I n  t h e  neonatalperiod was a l s o  demonstrated by 

Olrnsted and Jackson. 
162 

&ny modern hosg l t a l s  now prac t l ce  seqara t lon of mothers and babies 

a t  b i r t h ,  except f o r  b r l e f  feeding times, and when t h e  baby and mother 

r e t u r n  home, t h e  i d e a l  1s a separa te  room, where the  baby i s  l e f t  alone 

most of t h e  tlme. Mothers who breast-feed a r e  of ten  separatedfrom t h e i r  

i n f a n t s  when they a r e  hospitalized f o r  severe i l l n e s s .  Thus, t h e  milk d r i e s  

up and t h e  i n f a n t  o f t en  leaves t h e  hosp i t a l  on bott le-feeds.  

Gainful employment outslde t h e  home promotes mother-baby seuara t ion 

and a t t i t u d e s  of indifference toward breast-feedlng. ~ e l l l f e ' O ~  emphasizes 

t h e  need f o r  t ropxcal  women t o  go out t o  work a l l  day as a cause of Increa- 

singly e a r l y  weaning I n  urban and sophisticated mr@l groups. The low- 

Income farmers, however, carrythe i n f a n t  t o  the  f i e l d  as they reap t h e  

harves t .  Close contact i s  maintained during work and t h e  ?roblem of mother- 

baby separa t ion does not  a r l s e .  I n  regard t o  t h e  d ls tance  between mother 

and l n f a n t  created by modernized ways of l l f e  and ~ t s  lmplicat lon on l a c t a t i o n  

and sensory contact.  Newton and Newton155 say, "western cu l tu res  r a i s e  many 

b a r r i e r s  aga ins t  sensory contact  between mother and baby. Modern Western 

s t y l e s  of female d ress  make breast-baby contact  d i f f i c u l t .  Familles no longer 

s l eep  a l l  together  l n  1 room. Narrow beds b u i l t  f o r  1 aerson only a r e  fashlon- 

able ,  and t h e  baby, e s p e c ~ a l l y ,  i s  expected t o  s leep alonet'. 

d. Female S ta tus  

Breast-feedme performance, including milk adequacy and t h e  reac t ion  of 

t h e  i n f a n t  t o  the  breast-feedlng s l t u a t l o n ,  may be r e l a t e d  t o  t h e  woman's r o l e  



in life, as determined bv her cultural locale, subcultural grouping, 

education, and social class. The untroubled confidence of the mother in 

her lactating ability an? her cultural outlook on motherhood and sucking 

have been emphasized by Mathe~s'~~ as a basis for successful breast-feeding. 

Several studies lndicate a relation between breast-feeding behavior and 

motherly interest. ~ e w t o n l ~ ~  has emphasized the point that women's joy 

and acce~tance of the female biologic role in life may be an important 

factor in their psychosexual behavior, which includes lactation. It has 

also been re~orted that multiparae who ?lamed to breast-feed significantly 

more frequently stated their satisfaction in the women's role in life than 

those who did not olan to breast-feed. 155 Newson and New~on'~~ found indica- 

tions of a ~ositive relation between enjoyment of breast-feeding and duration 

of breast-feeding. Feelings of aversion for the breast-feeding act eppear 

to be related to dislike of nudlty and sexuality. and associates, 

working with American mothers who had never attempted to nurse stated, 

"The idea of nursing reqelled them. They were excessively embarrassed at the 

idea or too 'modest' to nurse". 

In onltures where motherhood is still regarded as a vocation, mothers 

continue to be good lactators. Breast-feeding, like rep-oduction, is regarded 

a natural function and what it entails in the way of love and sacrifice is a 

sign of maternal adequacy. Lactation management and breast-feeding as an act 

and way of life are acquired in the home. The pattern has a familiar trans- 

mission; girls usually identify with their mothers, and after marriage they 

try to comply with the wishes of their in-laws and husbands. 
81,82 

The impact of urbanization and en industrial money-economy, with the 

breaking up of the extended family unit has had far reaching effects on the 

role of women and the value ?laced on women's unique biologic contribution. 

Children are na longer associated with rise in social status. Among the young 

generation of mothers, it is becoming fashionable not to breast-feed, and 

young primaparae are more influenced by the attitudes of their friends rather 

than by family group attitudes. In big cities, especially among the educated 



WSEM. NUTR. PROB. WEAN. PRD/~O 
page 48 

and upper-income groups, lt has become q u l t e  common t o  f i n d  young p ima-  

parae, who were reared l n  faml l i e s  where t h e  mothers and, even, t h e  grand 

mothers d id  not  brrest-feed. 

e. Verbalized Attitudes 

Breast-feeding gerformnce is a l s o  closel-r r e l a t e d  t o  what t h e  mother 

says about he r  a t t i t u d e s  towilrd breast-feeding. It has been demonstrated 

t h a t  f r i g i d  women with negatlve verballzed a t t i t u d e s  towards breas8-feeding, 

feed l e s s  successful ly  than those with posicive a t t i t u d e s .  155 a h ~ g h l y  
82 

motivated group of Lebanese mothers, who indicated an almost universa l  

acceptance of breast-feeding (97 6 per cent had planned t o  breast-feed i n  

t h e  prenata l  period, and 96.8 per cent of them breast-fed t h e i r  i n f a n t s  a t  

t h e  age of one month), 87.6 per  cent s t a t e d  t h a t  t h e w  communlty d id  not  

look favorably unon a mother who does not  breast-feed he r  m f a n t ,  a s  compared 

wi th  10.3 per cent who s t a t e d  t h a t  t h e  comunlty was indifferent, and 1.3 per 

cent  who s a l d  t h a t  t h e  communlty considered it favorable not  t o  breast-feed. 

Mothers f a l l i n g  i n t o  t h e  first categorv, regarded b r e a s t  m l l K  a s  " ~ o d ' s  special  

g i f t  t o  t h e  infant . . .  It 1s t h e  bes t  food and the re  i s  nothing l i k e ~ t . . .  

Nursing 1s a duty,  a mother who does not nurse denies her  baby's r ight".  

She i s  described a s  being "stingy", "lazy", wnegligent", " lacks a f f e c t i o n  

l i k e  a s t epmother" ,  and has " i n t e r e s t s  outs ide  t h e  house". "No lac ta t ion ,  

no affect ion".  However, t h e  devlants  who dld not breast-feed (2.4 per  cen t  

of t h e  t o t a l ) ,  expressed l ~ b e r a l  n e w s  and lndl f ference  toward g roupder ived  

f e e l i n g s  and a t t l t u d e s .  Some sa id ,  "krery one IS f r e e  t o  do what she wants. 

-Breast-feeding 1s a personal matter ,  mothers who do not nurse should not be 

blamed... Cowls mllk and mother's milk glve t h e  same nourishment, artificial 

milk i s  ava i l ab le  and easy t o  use". 

f .  Pas t  Exnerience 

The behavior of mothers of o lder  chrldren wlth successful  oas t  at tempts 

t o  breast-feed have confidence n t h e m  milk adequacy and a r e  more successful  

l a c t a t o r s  than mothers who made no attempt. Prevlous attem2ts t o  breast-feed 

may a l s o  determine a t t l t u d e s .  ~ o b ~ n s o n , ' ~ ~  l n  a study of 3 266 i n f a n t s ,  
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gained the impression that mltiparae who failed in ~revious lactations 

were likely to take the infants off the breast when they returned to 

household duties. They f~lled and "were quite sure they would fail againt'. 

Some life experiences of the mother aapear to be related to breast- 

feeding success, esnecially labor and breast-feeding experiences associated 

with the breast-feeding mother's own infancy. Recent research with other 

mammals (monkey, rat, and goat mothers) suggests that the motherbaby 

contact in the mother's own infancy is also related to the ability to breast- 

feed in adulthood. Thus, oartial mother separation in infancy 1s of significance 

g. Religion and Common Beliefs 

Religious teaching may have a significant impact on the incidence of 

breast-feeding. The Holy Quran provides the followers of Islam with special 

instructions regarding the duration of sucking, weaning, and rearing of 

~nfants. The content of this teaching is best conveyed by the following 
1 

ayyat : "And we have enjoined on man the doing of good to his parents. His 

mother bears him with trouble and she brings him forth in pain. And the 

bearing of him and the weaning of him is thlrty months" (Surat Al-Ahqaf: The 

Sand Hills:15), "~nd mothers shall suckle their children for two whole years, 

for him who desires to comglete the time of suckling" (Surat Al-Bakara, the 

Cow:233). Musllm mothers, who strictly observe the fast of Ramadan, though 

hlghly motivated by the religious teaching, may sometimes be forced to abandon 

breast-feeding for health reasons. However, the Lenten regime observeld by 

some Christian communltles is mild and easily tolerated by lactating mothers 

and rarely affects the duration of breast-feeding. 



VIII WEANING 

Weaning i s  an essential par t  of infant  feeding. 25 It should be done 

gradually when the infan t  would have doubled h i s  b i r th  weight, by the age 

of 4 t o  6 months. There are two major reasons forvaaning, even i f  there 

i s  suf f ic ien t  breast  milk : 1 )  breast  milk is  not an edequate d i e t  a f t e r  

the age of about 4 - 6 months; 2) i f  weaning is not s ta r ted  by the age 

of 6 months, introduction of so l id  food becomes d i f f i c u l t  a t  a l a t e r  age. 

Weaning should be avoided d u r i n ~  the summer months or  i f  the infan t  

i s  sick. I f  an attempt 1s made t o  introduce new foods when the baby i s  ill, 

or  i n  summer, considerable d i f f i c u l t y  w i l l  be met with,,and weaning may 

lead t o  severe gastro-intestinal dictl:?bances and dehydration. 

I n  most cultures where breast-feedmg i s  the t rad i t iona l  pat tern of 

feeding, w e w n g  i s  heralded by a special  ceremony marlung the i n i t i a t i o n  

of the infan t  i n t o  a mw phase of h i s  physical and social  development. 

I n  India the ceremony is cal led "An% ~ r a s a n a " , ~ ~ a n d  i n  the Arab countries 

"Snenieh" (or the appearance of teeth) .  %us, r i c e  w i t h  milk i s  offered 

t o  family members and fr lends,  celebratingthe eruption of the f i r s t  

deciduous tooth a t  about the agz of 6 months, when the baby begzns t o  

share the family food. I n  Islamic culture,  the a r t  of weamng 1s 

incorporated w i t h  re l igious teaching. 
1 

The proo5ss of wearung is done by replacing gradually breast-feeding 

by l iquids  and milk, semi-solid and solid foo2 administered with spoon from cup 

or  plate.  Since breast-feehng i s  usually permisszve and does not follow 

any scheduled pattern,  the baby continues t o  be suckled on crylng, 

especially during the night. Complete beaning may be achleved by the age 

of 14 - 18 months or  more. 
81,108 

'Ihe pre-weaning, weaning, and post weaning periods are  known t o  be 

hazardous. Mothers where breast-feeding i s  widely practiced have always 

dreaded the stage of weaning, and f u l l y  r e c o w z e d  its implications on 

health and l i f e .  Much folklore i s  centered around thls experience, 

although l l t t l e  formal health teaching about ~t is available i n  the 



developing coun t r i e s  Unfortunately, health personnel, who take l i t t l e  

i n t e re s t  i n  breast-feeding, do not bother t o  -more about the weaning 

process. 

Weaning i s  a perlod of physical and psychologic s t r e s s  fo r  the Infant  

and, i n  recent years, has become ident i f led with the overwhelming problem 

of protein-calorie malnutrition and other nu t r i t iona l  deficiency states. 

The term "to wean" (~nglo-saxon wenian), means "to accustom a chi ld  or  

other young anlmal t o  the lo s s  of mother's mllk, t o  detach or  a l ienate  

the affect ion of;  t o  reconcile t o  a severance, a s  t o  wean one from a 

l i f e  of ease!'* According ta this definition, the t e r m  has a dual meaning r - 
t o  accustom an infant  t o  the lo s s  of mother's milk (as i n  the case of 

gradual weaning); on t o  detach him from mother's m i l k  (as In the case of 

abrupt weaning). I n  additlon t o  the physical aspect - t o  accustom the 

chi ld  t o  the lo s s  of mother's milk through the use of other dietary sub- 

s t i t u t e s  - the def ini t ion also makes provisions fo r  detachment from mater- 

nal affect ion wlvch 1s an integral  pa r t  of the weaning process. Weaning 

from affection, l i k e  weaning from mother's milk, may be gradual and 

reconciliatory,  o r  lt may be abrupt, alienating or  severing the infan t  

from h i s  maternal secure base wlth accompanying emotional disturbances. 

I n  the natural  process, d i f fe ren t  ranges of m s e  two types of weaning, 

w i t h  t he i r  concomitant physical and psychologlc implications, commonly 

occur as a r e s u l t  of variations I n  the cul tural  set t ing.  32,33,81. 

The physical unplications of abrupt weaning during the neonatal 

period and ea r ly  infancy may be much more serious than the physlcal 
84 

implications of abrupt weaning I n  l a t e  lnfancy. This is par t icular ly  

t rue i f  the purchasing power of the famlly prohibits an adequate supply 

of inilk f o r  the lnfan t  who is completely dependent on ~t a s  a basic 

* ~ e b s t e r ' s  New Collegiate Dictionary. Springfield, Mass. G. & C. Mem'iam 

Co . Publishers, 1958. 
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d ie ta ry  element, o r  when sani tary conditionsandmaternal care are  i n  such 

a poor s t a t e  to make bottle-feeding a hazardousrexperience. 

The psycholo@;lc implications of abrupt wearung i n  l a t e  ~nfancy ,  how- 

ever, are  known t o  be much more serlous than those of ea r ly  infancy, due 

t o  the m f a n t ' s  stronger degree of attachement a3 h i s  mother a s  a base 

of security. 

The success of the weaning process en ta i l s  two basic factors.  1 )  what 

foods t o  be given, and 2) how should these goods be glven. Therefore, 

there is the what and how. Most of the p i t f a l l s  l i e  i n  the l a t t e r .  This 

can only be amellorated through health education; adapted feeding advice; 

a n d m e m e r r t s i n  personal hygiene, sani tary and houslng conditions. 

The availabilLty of milk and food alone i s  not suf f ic ien t  f o r  successf'ul 

wemng. W l t h  new foods and feeding bot t les ,  t rad i t iona l  wemng practices 

may even become worse. The dangers of introducing new tinned foods and 

feeding bot t les  t o  developing communities has been emphasized by Welbourn 

215y2169217and Je l l l f f e .  109 
Although the t rad i t iona l  patterns of weaning are  f a r  from perfect,  

some new elements have been Introduced throu& affluence and health 

services which, i n  some instances, have aggravated t h i s  s i tuat ion.  Of 

these, ear ly  supplementatiarswith so l id  foods, unnecessary reasons f o r  

weaning, and over-supplementations w i t h  vitamlns m l l  be considered. 

A. Solid Food and Early Supplementation 

I n  most of the developing countries so l id  food may be s ta r ted  between 

6 - 12 months, and i n  some instances, the rnfant may be kept on breast-milk 

alone without any additional food u n t l l  he 1s completely weaned from the 

breast. Before the importation of sp tc la l  baby foods, mothers made use 

of sui table  s o f t  family food t o  supplement breast  milk. In  recent years, 

however, two major changes have occurred : - 1) a s h i f t  i n  the age of 

onset of so l id  food, a practice introduced by Western trained physlc~ans 

and health workers, and 2) unsupervised ear ly  feedlng of so l lds ,  due t o  

the ava i l ab i l i t y  of a wide var ie ty  of lmported special  baby foods. 



These changes have had advantages as  well as disadvantages. 

The advantages emanate, largely,  from the growing awareness among 

mothers t o  the need f o r  breast  mllk supplementation during the f i r s t  year 

of l i f e ,  and the observation of hyglenlc measures i n  administering supple- 

mentary food. These, I n  f a c t ,  may be considered an improvement of the 

t rad i t iona l  pattern,  although they are  limited t o  mothers who have access 

to health services. 

Tie disadvantages are many and varied. The f i r s t ,  is' the disruption 

of the traditional pattern by addlng two s teps  t o  the process of weaxung : 

namely weaning from special  baby food t o  the regular family d i e t ,  and 

weaning from the bot t le  t o  the cup. The second, 1s pressure on the economy 

of low-income famllies who are  a t t rac ted  by tlnned baby foods, and often 

buy them a t  the expense of essent ia l  items, already def ic ien t  i n  the 

family d ie t .  The th l rd ,  may be summarized as  a "complex of disadvantages", 

largely caused by confusion among health workers and mothers as t o  the 

proper age a t  which so l id  food should be s ta r ted ,  and by unsupervised 

ea r ly  feeding of sol ids ,  especially among low-income groups. 

Early age-uns-dperv~sed-supplementary-feeding reflectspressures and 

influences originating i n  the West, the unchallenged acceptance of foods, 

poor adaptation of feedlng practices,  lack of appreciation of modernized 

mothers and health workers f o r  the traditional pat tern and poor u t i l i z a t i o n  

of s c i en t i f i c  knowledge f o r  ~ t s  improvement. Thus, a consideration of the 

current s i tua t ion  i n  the West i s  of value. 

I n  the West there i s  controversy about the proper age fo r  beginning 

so l id  food supplementation, and the time trend indicates a progressive 

change from no so l id  food supplementatlon during the f i r s t  year of l i f e  

t o  its introduction i n  the f l r s t  days of In  the 1920s infants  

were not given so l id  food u n t l l  they were nearly a year of age. By the 
18 

mld 193s Brennernan suggested t h a t  s i x  months was about the proper age 

t o  introduce so l id  foods. I n  the 1 9 0 s  Chester ~ t e d ~ ~ r e p o r t e d  t h a t  



he fed sardinesL creamed tuna f i s h ,  salmon, shrimp, crushed peas and 

carrots  t o  month-old infants ,  and i n  the 1950s ~ a c k e t l ~ ~  be- so114 

foods on the second or th i rd  day of l l f e  on a SIX-hour schedule. 

Perhaps w i t h  the exception of Stewart 's f e e h n g  scheme, all  other schemes 

were introduced t o  the developingcountries by Western trained physicians. 

mus ,  giving r i s ing  t o  confusion and disrupting the t rad i t iona l  pat tern 

without much advantage. 

I n  the W i ~ i o n  of ear ly  introduction of so l id  foods in to  

the in fan t ' s  d i e t  "is the r e s u l t  of empiricism and competition, not of 

sound nut r i t iona l  principles. It is  attended by cer ta in  dangers which 

are not compensated f o r  by any discernible advantagst?Gyorgy asser t s  t h a t  

there is  no reasonable sc i en t i f i c  - medical support f o r  ea r ly  mxed 

feeding of infants.  The appearance of the f i r s t  teeth a t  the age of 5 

or  6 months is a c lear  indication t h a t  the infan t  i s  not dependent on 

mastication before the end of the fx r s tha l f -yea r  c f l l f e .  May, a lso a w l a r e s  

that the practice of ear ly  introduction of so l ld  foods, especially cereals,  

i n t o  the ~ n f a n t ' s  d i e t  i s  a r e s u l t  of a desire  t o  do something novei and 

t o  emplayproducts which have been made readl ly  available, rather  than t o  

t rans la te  any considerable body of scientific lnformatlon concerning the 

usefulness of the practice. 

I n  a d h t i o n  to supervised ea r ly  feedlng of so l id  food,  the incidence 

of unsupervised supplementation has been observed by Epps and t o  

beonthe increase i n  the United S ta t e s  as  1s the case I n  developing 

countries. Tne practlce was strongly influenced by the ready ava i l ab i l i t y  

of commercially prepared sol ids  f o r  infants  and by maternal competitiveness, 

and appeared to be independent of race, b i r t h  weight, s ib l ing  order, 

maternal age, o r  the educational level  of the mothers. 

The too ea r ly  use of so l id  infant  foods s ta r ted  as ea r ly  as the f i r s t  

month of l i f e ,  o r  before, has contributed a t  l e a s t  four major problems ; 



1) the lessening demand on mother's mllk w i t h  an increasing decline i n  

the incidence of breast-feeding; 2) feeding problems; 3) worsernng of the 

infan t ' s  nu t r l t lona l  s ta tus  (c .g. overfeeding o r  underfeeding), 4) food 

allergy. 

1. The Lessening Demand on Mother's Milk and Its Implications 

Tht ezr ly  introduction of so l lds  i s  a fad which does not benefit  the 

infan t  and may decrease h s  mother's a b i l l t y  to lactate .  It has been shorn 

many times t h a t  the oftener the breast  is  emptied, the more the milk is pro- 

duced. 155 The practice ls, therefore, l i ke ly  t o  deprive the infant from 

his  mother's milk a t  an age when he needs it most, and the efficacy of 

lac ta t ion  a s  a baby-spacer is reduced. Tnese two implications have a 

greater hearing on infants  and mothers i n  the developing than i n  the 

developed countries. 

2. Feeding Problems 

Young infants  have a poorly developed tongue re f lex  and therefore, 

cannot push the food t o  the back of the mouth easi ly .  Experiments have 

shown t h a t  the giving of so l ids  too ea r ly  can cause feedmg problems. 

~ o w a n - ~ e g g l ~ ~  s t resses  triat fooa StI0u~d never b6 in-&6aucSiT by age tmt 

only when the baby i s  s t i l l  hungry a f t e r  the breast  (or formula) i s  given. 

Such a time may be when he is 3 months old or  not u n t i l  he is  6 to 8 months 

old. ~ e a . l , ~  i n  a study conducted over a ten-year period (1946 - 1955), 

observed t h a t  since the end of 1948, an increasing number of mothers have 

reported difficulty i n  the feeding of so11.d foods during the ear ly  months. The 

mostcommon plcture 1s one of eagerness on the pa r t  of the infan t  f o r  the 

breast  o r  bo t t l e ,  b u t  resistance t o  feeding of other foods w i t h  crying, 

or fussing, or  sp i t t i ng  out, u n t i l  a tune, usually between 4 and 6 months 

of age, whenthe c h ~ l d  beglns t o  accept l l l l n g l y  so l ld  food. 

3. Worsening of the Nutritional State  

A survey conducted i n  lw, showed t h a t  out  of 2,000 American paedia- 

t r i c i ans  (who participated I n  the survey), 88 per cent routinely began 
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the feeding of so l id  foods before three months, and 66 per cent before 

e ight  weeks of age. I n  ~ t s  comments regtlrding the r e su l t s  of this 
28 

survey, the Committee on Nutrition (~merican Academy of pediatrics) 

s t a t e s ,  "Lachnk  roof t h a t  the feedlng of so l id  foods a t  ages e a r l i e r  

than 5 - 6 months -5 nutritionally or psychologically beneficial. The 

f e e h n g  of so l lds  a t  the expense of milk could r e s u l t  i n  worsening the 

nutritional s t a t e  of the infant  ra ther  than bettering it. Consideration 

should be given t o  the posSibi l i ty  t h a t  it is the adul t  who 1s emotionally 

sa t i s f i ed  rather  than the baby." 

I n  recent years several authors have stressed the disadvantages of 

over-feeding. ~ o u m a n s ~ ~ ~ d e p l o r e d  "super-nutrition, and mantained t h a t  

it might lead t o  def in l te  shorterung of the average life-team span. 

He suggested t h a t  the trend towards gromng children bigger and f a s t e r  

may be llnked t o  the increased incidence of degenerative diseases l a t e r  

i n  l i f e .  

I n  the developing countries worsening of the nut r i t iona l  s t a t e  

through ear ly  supplementation may be of two h n d s ,  and i s  often aggravated 

by unsupervised ear ly  supplementation, due t o  shortage of health services 

and/or ignorance of mothers. 

Among the soplusticated upper-income groups of c i t y  dwellers, the 

picture of in fan t  overnutrition i s  dramng closer t o  the Western pattern. 

Whereas, undernutrition and diarrhea due t o  f e e b n g  malpractice and the 

unhygienic conditiorsunder which so l ld  foods are  administered, is  the l o t  

of infants  i n  low-lncorne groups, especially i n  shanty-towns of big c ~ t i e s  

and urban sectors.  Most of these mothers are  ~ l l l t e r a t e .  'Ihus, they 

are unable to  read or follow ~ n s t r u c t i ~ n s .  The e r rors  committed i n  

preparation, admirustration, and unwlse choice of tlnned so l id  food, 

const i tute  a serlous source of concern f o r  health workers throughout the 

developing countries. 



4. Food Allergy 

Although the sc i en t i f i c  evidence t o  correlate  ear ly  supplementation 

of so l id  food with a l le rg ies  i s  not well e s t a b l i ~ h e d , ~ ~ ~ m o s t  a l l e r g i s t s  

and many pediatricians are of the opinion tha t  the recent trend towards 

s t a r t i n g  infants  on so l id  foods, while they are s t i l l  qui te  young, may 

be responsible f o r  some of the current r i s e  I n  the incidence of major 

a l le rg ic  diseases among children i n  the developed countries, especially 

the United States.  "The e a r l i e r  so l id  foods are introduced the more 

l i k e l y  a child is  to become sensit ized t o  them. Fruthaler 54maintained 

t h a t  ear ly  feeding of d i f fe ren t  so l id  foods surely w i l l  increase an 

i n fan t s ' s  chances of becomlng a l le rg ic  t o  some of them. Gyorgy and 

Richardson 173point out t ha t  s t a r t i ng  s o l ~ d s  ear ly  is uncecessary, serves 

no good purpose, and i n  some cases is  even a r i sk ,  since it increases the 

danger of a l le rg ies  ... The f a c t  t ha t  food products are the leading allergens 

i n  infancy.. . favors, even i f  only indirect ly ,  the introduction of l a t e  

or e t  l e a s t  not too ea r ly  supplemental feeding i n  in fa3  ;.I1 

B. Unnecessary Causes f o r  Wearung : Errors of Diagnosis and Treatment 

i. Su i t ab i l i t y  of Mllk - By f a r  the commonestmistakes are  the 

diagnosis of insufficiency of milk without carrylng out test feeds o r  

properly weighing up the his tory,  and the diagnosis t ha t  symptomS such 

as  vom~ting, diarrheaorarylng are due to  the breast  milk not su i t ing  the 

baby. ~ l l i n g w o r t h ~ ~ ~ s a y s ,  "Any diagnosis t h a t  breast  milk does not s u i t  

a baby is always wrong. Exceptions to this ru!a a r e  so ra re  t h a t  I have 

never ye t  seen one. " 
2. Menstruation - Many babies are  del iberately taken off the breast  

because menstruation has recommenced. The reason f o r  this action is  the 

idea tha t  the breast  mllk of a menstruating woman is"poisonous" f o r  *e 

baby. I1!Phere i s  no foundation fo r  this belief." 



3. Pregnancy - Most mothers i n  developing countries wean t h e i r  

i n f a n t s  from the breast  a t  about the end of the f i r s t  tr imester of pregnancy, 

because they are of the opinlon t h a t  breast  milk becomes poisonous t o  the 

nursing mfant .  It i s  described a s  "haleeb &a i l  o r  &ai r t f .  ms practice 

is probably justif led,  althol~gh nurslng can contlnue during the f i r s t  two 

months without m~~ch  lnconvenlence to e i the r  mother or  lnfant.  

4. Breast Abscess - ;t is ius t l f lah le  to  take a baby off the breast  

i n  which there is  a breast  abscess, because of the poss ib i l i ty  t ha t  the 

abscess w T 1 l  drain in to  the duct. 

5. Allergy - Amolg the al lergis ing food-stuffs of animal or lgin 

milk i s  considered t o  be the second i n  order of frequency (egg albumin 

being the f l r s t ) .  This consideratlon, however, has been based on c l in i ca l  

observation and tke disappearance of a l le rg lc  marufestations a f t e r  the 

withdrawal of milk, rather than on a c lear ly  defined immunological abnormal- 

i t y  i n  the suspected cases. Thus, milk al lergy 1s sti l l  subject t o  contro- 

versy and, i n  par t icular ,  human-milk al lergy lacks documentation, and as  

Mellander and Vahlquist observe i n  t h l s  regard, "F-cts  are  a s  s c m 3 n  

t h i s  problem a s  opinlons are  nL lerous". 1- 35 

Manifestations ascribed t o  mllk al lergy include respiratory,  gastro- 
61 in t e s t ina l ,  dermal, anaphylactic and other reactions. Loveless, 123 

using a masked lngestron-test reported an incidence of 1.5 percent. 

~ o l l i n s - ~ l l l r a m s ~ ~  reported a range of 0.1-70 per cent In  pediatric 

practice,  but I n  h l s  own ser ies  ( ~ , G C ~ O  cases),  he observed an incidence 

of 0 .3  per cent. ~ t a n f i e l d ~ ~ ~ a t t r i b ~ ~ t e s  these differences t o  the great  

variations i n  the c r l t e r i a  used fol- the diagnosis, and f o r  the different 

samples of populations of a l le rg ic  cases i n  the h f f e r e n t  ser ies .  

Most of the reported cases have been a t t r ibu ted  to  cow's, o r  goat ' s ,  

o r  mare's milk, but allergy to  human mllk i s  believed t o  be very uncommon, 194 

and some workers doxbt I ~ S  existence. 
r 

According t o  ~ a r i s h l ~ ~ e t  a l .  Cot-death I n  Infancy may be due t o  an 

anaphylactic type of reactlon consequent t o  inhalation of cow's mllk protein 



regurgitated from stomach durlng sleep. Gmlee and ~ a n f o r d , ~ O i n  a large 

ser ies ,  declared the lncldence of ec7ema t o  be seven times higher i n  the 

a r t i f ic ia l ly- fed  than i n  the breast-fed. 

6. phy';iolog1c Jaundice - Physiologic iaundice or normal hyper- 

bil lrubinern~a 1s common In  the neonatal period and occurs i n  about y-75 

per cent of newborns. Clirncally,  it is defined as hyperbilirubineamia 

of not more than 12 mg. of b i l l rub in  per 100 m l .  of blood i n  the absence 

of a hemolytic disease, i n  which v is ib le  jaundice appears a f t e r  36 hours 

of l i f e  and disappears by the tenth day.161 Physiologic jaundice car r ies  

with it no harmful e f f ec t ,  does not require treatment, and does not 

const i tute  a contraindication t o  breast-f ding. 
4 

7. Breast Milk Jaundice and Pregnanediol - Recently, Arias & 

Gartner observed nursing mothers occasionally have infan ts  wth prolonged 

jaundice whlch cannot be explained by any known cause of jaundice i n  

infants.  Approximately two-thirds of the infants  nursed by these mothers 

developed prolonged :aundice, while none of t he i r  bottle-fed infants  

became Jaundiced. Jaundiced began during the middle of the f i r s t  week 

of l i f e  and las ted from three weeks t o  two rnonths.If the mothers stopped 

nursing the i r  ~ n f a n t s ,  f o r  three or  four days, iaundice disappeared i n  

three t o  seven days. I n  t h i s  instance, resumption of breast  feeding is 

believed not to  r e s u l t  i n  the jaundice becoming severe again, and breast  

feeding may be continued without any anxiety. 

A l l  ~aundiced infants  were en t l r e ly  w e l l  and developed normally. 

No brain damage has been observed as  i n  Rh disease, probably because this 

type of iaundice begins l a t e r  and is not severe. However, the f a c t  t h a t  

the syndrome was termed "breast-milk iaundice", it aroused great deal  of 

confusion among nursing mothers, and wasl'badly misunderstood by physiciansn, 

who found i n  it a new rust i f icat lon f o r  discouraging breast  feeding. 
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Exammation of the milk from four of the observed mothers revealed 

prepanediol (pregnane-3 alpha, 20 beta-diol) , a sterol d hormone previously 

found i n  c a t t l e  but considered not tgogy;l$tynhumans. I n  v i t ro ,  the s teroid 

has an inhibi tory e f f ec t  on b l l i rub in l  and its ingesbon by babies 1s believed 

t o  in te r fe re  w i t h  a specif ic  l l v e r  en~yme necessary f o r  the yellow pigment 

t o  be excreted in to  the bi le .  I n  all cases, the mothers a re  en t i r e ly  well 

and show no signs indicating tha t  they make this material. "me frequency 

of t h i s  phenomenon i s  unknown, but the disorder is undoubtedly rare". 
4 

Arias contends, "Because of the r a r i t y  of breast  milk laundice and i t s  

thoroughly beni~-i  nature, we do not f e e l  the existence of this syndrome 

should be used i n  any way t o  discoursge the breast  feeaing of infants". 

8. Hemolytic Jaundice - Hemolytic jaundice due t o  blood incompati- 

b i l i t i e s  (Fh & AED), usually appears within 24 hours of delivery and may 

r e s u l t  i n  Kernicterus and severe brain damage. 

Rh negative mothers who possess anti-Rh agglutinius i n  t h e i r  blood 

also have these agglutinius i n  t h e l r  breast  milk. This was a t  one time 

considered aco r r t r a i z l imt ion to  breast  feeding, u n t i l  it was demonstrated 

t h a t  no e f f ec t  (anemia, i aundi~e ,  o r  edema) takes place when breast  mtlk 

containinganti-Rh aggl i t inius  o r  high t i t e r  human serum was fed t o  Rh 

posit ive infants.*' m e  antibodies r n  the m ~ l k  diminish rapidly i n  the 

f l r s t  48 hours and may then, ~f present, f a i l  t o  be absorbed from the 

gastro in t e s t ina l  t r ~ c t .  T~LIS,  Rh incompatibility is no more considered 

a contraindication to breast  feeding, and many infants  have been nursed 

successf'olly without harm t o  er ther  chlld or  mother, even a f t e r  exchange 

transfusions when the in fan t ' s  serum has been stabil iyed. I n  this regard 

~ o u l i n i e r ~ ~ ~ c s l r e  out vnth the following conclusions : 

1 - Inccmplcte antibodies undergo a p a r t i a l  o r  t o t a l  denaturation 

i n  the newborn's stomach, the degree depending on the gas t r lc  acidity.  

2 - Those irunune antibodies t h a t  are  not destroyed by the gas t r ic  

~ u i c e  can enter the i n f a n t ' s  cfmulation. 
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3 - &e antibodies tha t  enter the clrculat lon c l l l uca l ly  have no 

noxlous effect .  

4 - Breast feeding i n  infants  w i t h  hemolytic disease can be 

contznued under observation. 

C. Over-supplement~tlon m t h  Vitamins and Other Nutrients 

1. Vitamins - The ava i lab i l i ty  of vitamin preparations and, i n  some 

instances, f r ee  d is t r ibu t ion  by physicians and other heal th  workers, and 

t h e i r  unsupermsed use by mothers, have created a ra ther  serious s i tuat ion 

i n  most developed and developing countries. 

The toxlc e f fec ts  of ingesting large amounts of vitamin A during 
been 

re la t ive ly  short  periods have well documented. Sn913959,157 The occurrence 

of such cases point t o  the importance of professional advice and individual- 

ized teaching t o  mothers. 

Excessive quant i t ies  of vltamin D (of the order of 1,000 t o  3,000 

umts/Kg/day) a re  toxic and may lead t o  hypercalcemia. A few infants  

receiving 5-10 times the recommended allowance (300 t o  400 Units daily) 

i n  association with a l i b e r a l  lntake of calcium suffer  t h i s  syndrome, and 

amelioration often follows a reduction i n  vitanun D and calcium intake. 

Although hypersensit ivity t o  the vitamln may be the responsible fac tor  

i n  some mfan t s  w i t h  hypercalcemia, i n  others it undoubtedly represents 

true i n t o n c a t i o n  due t o  excess zeal of an i l l-advised mother. 2,145 

The needs of breast-fed Infants f o r  vitarmn supplementation d i f f e r  

from those of a r t i f ic ia l ly- fed  Infants. I f  the mother i s  well nourished, 

a l l  the necessary vitamins are available I n  breast  milk i n  adequate amounts, 

t o  meet the needs of the infant  f o r  a t  l e a s t  the f i r s t  5 t o  6 months of 

l i f e ,  w i t h  the exception of vitamln D,  which may be eas i ly  obtained by 

exposing the infant  t o  sunlight. I f  the baby is swadled and conditions 

do not permit exposure t o  sunli@Slt, a dosage of 400 IU f o r  breast-fed 

infants  i s  recommended,145 and should be s ta r ted  as  ea r ly  as  the f i r s t  

1 or 2 months. 
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The use of other vitamins before the age of 6 months had t o  be 

individualized i n  accordance w i t h  the n u t n h o n a l  s t a t e  of the mother 

and infant.  After 6 months the fol lomng dosages are  recommended. 

Vitamin A - 420 micrograms perday or  abou 65 micrograms per Kg per 

day. 
226 

Vitamin C - 3 - 80 mg per day, 1449145 and may be eas i ly  provided 

by orange and tonlato julce. 

2. Minerals - W i t h  the exception of i ron,  it must be presumed t h a t  

the mineral requirements of the infan t  are met by breast-feeding. 

I ron is an essent ia l  nutr ient  i n  the humw. It 1s a consti tuent of 

hemoglobin and myoglobin and of oxidative enzymes and a co-factor f o r  the 

action of other enzymes. Tne absorption r a t e  i s  generally increased when 

a demand f o r  Iron ex i s t s  as i n  growth, pregnancy, o r  a s  a r e s u l t  of bleeding. 

In the normal adul t  w i t h  normal i ron  s tores ,  usually l e s s  than 10 per cent 

of food i ron  is absorbed, whereas i n  ~ n f a n t s  and young children 10 per cent - 

or  more is usuallyabsorbed. 79,188 

The newborn Infant is  apparently unable t o  u t i l i z e  additional i ron  

over and %ove that furnished by reduction of i t s  hemoglobin mass short ly  

a f t e r  b i r t h  and by maternal mllk. l 9  The need fo r  l ron  t o  support 

growth becomes apparent*approximately three months of age. The t o t a l  

i ron  requirement during the period 3 -12 months approximates 0.8 mg/day, 

and the recommended allowance i s  8 mg per day or 1.0 mg per kg of body 

weight.156 After the age of one year 8-12 mg per day is considered 

adequate. 145 

Iroh deficiency anemia Is very cowon among infants (breast-fed and 

a r t i f i c i d l y - f e d )  and children i n  the post-weaning period. Thus, a 

sa t i s fac tory  i ron  intake e i the r  through d i e t  o r  supplementation should 

be provided. 
22,105 

3. Calories and Erotein - The need f o r  meeting the calor le  

requirements of the growing infants  i n  the weaning, and post-weaning 



perlod cannot be over emphasized, and thls should come from the  normal 

cons t i tuen t s  of the  famlly d i e t  and from cow's mllk. The same app l les  

f o r  p ro te in  of good b io log-~c  value. Calories, i f  adequately met, spare 

body proteins. Prote in  shortage In  developrng countr ies  can be p a r t l y  

met by promoting breast-feedlng and prolonging i ts  duratxon I n  as much as 

possible.  Health, economic, s o c i a l  and c u l t u r a l  f a c t o r s  i n  the developing 

countr ies  - a l l  speak In  support of the importance of human m l k  and 

breast-feedrng. 
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