
198 Pa.ediatrica Indonesian& 14 198- 207. Nov.- Dec. 1974. 

Fram the Department of Child Health, Medilool School, 
University of Gajah Mada, Yogyakarta 
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nThe Breasts are more skillful at 
compoundvng ,a feeding mixture than 
the hemispheres of rthe most learned 
professor's bnatin". 
(Olliver Wendell Holmes 1809 -1894). 
ThaJt mother rnJiilk provides the ideaJ 
infant diett is accepted by aJili but the 
most myopfu diehards of the proces
sed milk ,mustry. Mortality in bre
ast fed infants may be as low as one 
tenJth of that ! experienced amongst 
their unfortUillate bottle fed peers 
who of.ten succumb :to the ravages of 
diarrhea, marasmus and O[>portunis
tic ptieCJtions (Harfouche, 1970). 
Mother milk approaches an ideaJl 
composition for the human, is chea:p, 
sterililie, readily availlable and, provi
des protection agaitnst certain ,infec
tions. ' 

Beginning about lthe sixth month, 
breast milk alc:me ceases to provide 
an adequate supply of nutruents, par
ticuillarly caJJ.ories, to the 'growing 
child and ~t is at this time !that the 
addition to the diet of so caLled "we-

a.ning foods" should be dni.tiated. This 
important introduction of staple ce
real in no way implies that cessation 
of breast feeding should accompany 
inirtia:toon of such weaming food. So
matic !growth raJtes remain high du
ring this period Wiith bralin cell num
ber increasing past the end of infancy 
and rapid increase of brain size ex
tending to :the end of the second 

. ' 
year (Wiinick, 1970). Malnutrition oc-
curring during this · pel'liod, even if 
subsequenrt:ly treated, appears. to 
leave 1ast.ing sequeiliae includ:tng per
manerutly reduced menrtal and physi
cal capacity (Cravio•to and Deilli!
cardie, 1970; Hertzi'g et al., 1972; 
Karj:ad!l et al., 1971). The criti
cal importance of this 6 month 
to 2 ,Year .age period can be seen 
from lthe typical weight pattern 
of cruJldren seen :throughout much of 
Asia. Figure 1 displays data taken 
from a ,recent survey in a rural Java
nese communirt:y. Body weights for 
the fii'rstt 6 months of ldfe are within 
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a reasonable range of normal, about 
5-10% under the inlternationail stan
dard. A major deviation occurs bet
ween .six months and 2 years, after 
which the weights tend once again to 
parallel the standard but at a Et1gn!i.
ficantly ilower mean value. This re
lative weight , defiet~t then remains 
much the ·same for the remainder af 
childhood. This period then, from 6 to 
24 monlths, ~s obvd~us.ly a crucila[t one 
in the ·Chr.il.d's ]life where even margi
nal nultritionail inpults may have sub
stantial long term benefi!ts. It is in 
thii's context :thaJt I wJJH discuss the 
importance of breast feeddn:g ithe "se
co.tran<t", or child in the second year 
of ilife. 

The human iffiother has a remarkable 
ability to produce good suail1ilty milk, 
as was drama:ticaJJy documented by 
Cicely Willd:ams during her imprison
ment by ithe Japanese. Women in the 
concen:traJtion cam,p on the very ver
ge of .starvat,ion cont1ilnued to nurse 
and rear ,hea[thy chilldren: (Williams, 
1946). Numerous studies from the 
developing worM have demonstrarted 
this ability. DaJilly breast milk volu
me varies con,siderabily and is dif£1-
cult to measure wi1th accuracy. For 
poor women in the tropics volumes 
rangJling from 400 - )800 mi. per day 
are .seen ! during .the fillrst year of 
1Mtation, output falilli:ng in the .second 
year to 200-450 mi. Tab[e 1 (Bailey, 
1965; BJankhart, 196~_). Protein con
tent of human milk ~s more constan<t 
than vomume, and w.ith the unusual 

exception of women with nutritional 
edema, averages about 1.2 gm% 
(Table 2). This does not seem to 
vary apprec&ably with duration of 
lactation. Underwood ;(1970) follo
wed 27 poor women in rural Pakistan 
from _parturition through 24 months 
of lactation and found no deteriora
tion of millk quality. Bailey (1965) 
.i.n New Guinea has descrrl.lbed uncha
nging protein content and volume 
in mother lniilk !through the second 
year of IDactation , and Blankhart 
(1970) in Bogar I'eported that conti
nued ·lacta<tdlon in the second year 
provided from 15 to 50% of all pro
tein d!n. the • diet. Essential fatty 
acids remain ·at [eveils cons.1derablly 
above those found in full cow's 
m~ilk , (MeUander ert al., 1959). The 
average Asian mother, then, can 
produce at least one eight . ounce 
glass of milk per day through the 
second year, providing 3-5 grams of 
reference protein, 'essentia[ fatty 
acids for hra,1n growth, and 200-500 
un[ts of Viltamin A. Thliis amount of 
qua,Iity animal protein, whiJle meeting 
only 20 - 40% of the daily require
ment :W.lll .serve to increase the ami
no · acids lly.sine, threonime, and me
thionine, lhniting factors i!lll cereal 
protein, and thereby w.lll enhance the 
nu1tritional value of the diet beyond 
the simp[e additive vaJue of the milk 
itself. 

What is the cost of the morther, or 
alternati.vely, what nutritional sup
plement must sihe receive to produce 
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TABLE 1 £4-hour volume of Breast Milk (ml). 

Age of Child 
1-6 7-12 13-18 19-24 25-36 37-48 

Refe-
' 

<(months) ·renee 
I 
! 

INDIA 530-730 6.00 480 400 425 345 2 

NEW GUINEA 500 420 330 230 210 130 2 

BOGOR 400-820 360-520 190-460 
I r f I 

3 

. )' 

TABLE~·: Compos~tion of Breast Milk (gm/100 cc) 

Protein Fat Lactose Reference 

YOGYAKARTA 1.67 3.3 7.14 1 
NEW GUINEA 1.01 2.36 7.34 2 
INDIA 1.04 3.10 7.1 
SOUTH AFRICA 1.35 3.90 7.1 
ENGLAND 1.19 4.78 7.0 
U.S.A. 1.27 4.54 7.1 
AUSTRALIA 1.41 4.95 6.46 
VITAMIN A 100 - 150 ;IU / 100 cc. 
Fe 80 - 150 mg/ 100 ml. 

TABLE 3 Protein in BreaM Milk over time i1n Po,or Women 

1 -2 mos. 6 9 12 I 18 
Refe 

24 
renee 

PAKISTAN 1.44 1.26 1.22 1.19 1.36 1.31 16 

NEW GUINEA 0.97 0.97 0.84 2 

BOGOR 1.2 1.3 1.3 1.75 3 
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this m.illk at no ~utrition18Jl cost to 
herseilif? Carefwl bailance ,stud1es show 
that human milk is made with eXJtre
mely 'high efficiency-90% or more for 
calories and 40-{SO% for protein de
pending upon rthe source (Thomson et 
ail., 1970). Table 4 .shows the calcu
lation of nutritional supplement to 
an Indones.tan diet to ·produce one 
litre · of milk, the tot•aJ- market cost 
of the added food being Rp. 28. The 
cost jof 250 miD. I day during the se
cond year then becomes only Rp. 7 
per day. 

The economic value of this nutritio
nal i111put figured on a nati:onal scale 
becomes qu:ilte impres~~tve: . TabJe 5. 
Two hundred and fifty milililliiters 
per day or 90 litresjyear/chil.d, were 
thils quanti1ty of miJk purchased, ta
king a cO'Illservative low market value 
for milllk a:t Rp. 100 /litre,, this would 
cost Rp. 9,000 per child or ,% of the 
Indonesian per capita .gross national 
product. 

Wi1th a birthrate of aboUJt 40/1000, 
Indonesia's population of 120 X 106 
w~H increase by 4.8 X 106 each year. 
Subtracting a high estimate of de
aths ,tn the first year pf 165/1000 
live bi11ths, 4 m111ion inf,ants enter 
their second year annuahly. At 90 
litre.s of mother milk per child this 
g.i.ves 360 X 106 Jitres of milk at a 
market value of over 85 milllion US 
doMars per year. SubtractiJllg the cost 
at Rp. 28 per litre rt:.o provide com
plete maternal sUipplement the net 
value to the Indonesian economy of 

brea.St milk m the second year a:Jorie 
is $ 62 million or ·some 80% of the 
annual heailith budget for 1972 - 1973. 
Tab[e 6 summarizes a survey of ru
ral .weaning ages in Indonesia (Tan 
et ail., 1970). It is clear thart:. the value 
of breast milk in the second year is 
not Jost on the rural Indonesian mo
ther. The horrib[le trends toward bot
tle feeding that have , ravaged the 
infants of .some Latin American co
untries have fortunately not reached 
rura~ Indonesia. Unfontunately the 
trend in urban areas is quite diffe
rent - :more than 70% be.i:ng weaned 
by one year !i1n. a recent survey ,tn 
Yogyakarta ci!ty (Univers~ty Gajah 
Mada, 197 4). ThiiS may in part be 
assoch11ted with the prevalent tea
ching in medical and nursing .schools 
that wean.mg from the ,breast shou[d 
be advised about one year of age. 

.AlJthorugh some physicians cite a be
lief that mi!l.!k quailiilty declines with 
prolonged laotation, Blankharrt:.'s ca
reful .. studies in Bogor, West Java 
(Blankhart, 1966) as well as Gopa
lan's extens~ve work in India (Gopa
lan, 1958) .should dispel this idea. 
The argument rthat lactation lis a 

' I 

dra1'n: on the morther's herultb. :is rea~ 
dily set as~ide in face of the far gre
ater nutritional need of the growing 
chlild. Indeed, Bai,ley (1970) cites 
Jensen's . comment thart:. there ,is no 
evidence of "mhlking the flesh off 
the cow's back". 

Widely quoted is Oomen's report 
from Jakarta .in 1954 (Oomen et al., 



202 . JON J:. ROHDE 

TABLE 4 Nutritional SupplemetnJt to make ane litre of Human Mvlk 

Material 

184 gm rice 
45 gm tempe 

X Efficiency 

human milk per litre 

Calorie 

665 
66 

731 

0.9 ----
660 cal. 

Protein 

14 
8 

22 

0.55 

12 gm 

TABLE 5 Economic Vail1'e of Mother Milk itn Second Year of laotwtiorn. 

250 cc/day 
Rp. 100/litre 

BIRTH RATE 

.. . .. .. .. .. . . . . .. . 90 litre 2nd year . 
= Rp. 9.000/secotrant ' 

il0/1000 x 120 x 106 POPULATION 
4.8 x 106 INFANTS , 

LESS 165/ 1.000 DEATHS 
4.0 x 106 secotrants 

EACH RECEIVES 90 litres ..... 00 00 

360 x 106 litre 
VALUE Rp. 36,000 x 106 or US $ 87 million 

TABLE 6 WewniJng Age (TClin et al., 1970) 

Age (yr) W . Java c. Java E. Java 

1 10 1 5 
1-2 67 48 69 

2 11 46 20 
Not known 12 5 6 

Bali 

1 
26 
56 
17 

Rupiah 

18.5 
9 

Rp. 28 

s. Sumatra 

7 
51 
37 

5 
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1954) in which he noted an associ
ation between what he · termed "pro
longed breast feedli.ng", that is be
yond one year, and clinical malnutri
tu.on. He stated that habituation to 
the breast prevented effective inltro
duction of a baJlanced cereal-legume 
diet, but admit.ted that the breast 
was used Ito , "rul[leviate the hunger 
fee]i,ng" (menghentikan rasa lapar) 
suggesting thrut in fact no substitute 
foods existed d!n. t hese impover:i.shed 
households. It would seem more re
asonable to suppose thrut the hungry 
ch1ld in ·these circumstances cleaved 
to the breast for lack of any alter
native. 

Laboratory studi€s m the . Seameo 
Nutrition Lab. ,in Jakarta ,indicate 
thrut when Net Dietary Proteti!n. C3.11 
% drops Ito a very [ow Ievel, cail10rie 
food intake decreases voluntarily -
carbohydrate is refused (Lie Goan 
Hong, 1974). Addition to the diet of 
even a ;smaJl amoUTIJt of quality pro
tein raises the protedn score resto
ring appetite. Thus the availabt-

1 

lity of milk to the one year old might 
even raise the IPalatab~ity of a raJther 
bflland carbohydrate meal and thus 
increase calorie intake from his nor
ma[ diet. 

Although laCitation through the se
cond year should be advised on nut
r0tional ground aJone, .the overall 
benef1t to family and national herulth 
through birth spacmg is becoming 
ilncreasingly apparent. Lactational 
amenorrhea illasrt:s for 9-18 months 

and is associated w1th low fel'ltiility 
in , ;nOllK:ontraceptilllg couples (Van 
Gilmeken, 1974). In Bangladesh, 
Chen et aJ., (1974) estimates that 
amenorrhea accounts for 17 months 
of an observed 33 month birth inter
val. Reduction of Ja.ctation period 
below 12 months would b~ing an es
tfunated 20% rise in the birth rate. 
Masri and Manning (1974) have re
ported a close correlation between 
mean duration of breast feeding 
and bi!rth intervals in Yogyakarta 
(Fi'gure 2) j3SCribing this to the 
traditd!onal practice of 1abstinence 
during lactation. This may be a 
primary reason for the :<>bserved IDo
wer birth raJte dn the rurail. Y ogya
karta area •and to a lesser degree 
throughoot Java, when compared 
with national: birth rates. 

In conclusion, mother millik offers 
the nutritionally vulnerable chlld in 
the second year an important supple
ment •to .his of.ten marg1inal diet. Even 
when small iln. quanltity, the nutr1ti:
onaill vru1ue of this supplement may 
be substantial 1ln :iJts impact on total 
diet protein .score as wen as through 
tJhe !Provdlsion of fats 3.1nd some Wta
mins. The cost of dietary raw mate
rilaJ1s for the mother is less !than 30% 
of the market value of the milk. The 
hea11th of the child iand hi.s family is 
fu11ther enhanced by the delay in ar
:riivai of his next youngest Slil})ling, 
resuUJting :from reduced fertility in 
the lactating mother. What better 
way for ·an Indonesi3.1n mother to 
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conJtribute her part to the addiiltion of 
US $ 62 million to the economy, nrur
ture her own child and help meet 
national popula1:dion control targets 

than by heeding the words of Al 
Qur'an }1-233 "Mothers shall suckle 
their chil1dren for two whole years". 
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FIG. 2 : RELATIONSHIP OF BIRTH INTERVAL 
TO DURATION OF BREAST FEEDING 
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