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T 
HE 1);' 1';\);''1' mor t ali t ,\" rate is one of the most impor tant in
dices of the health of unv com munity . Puerto Ri co, which 
has ser ious probl em s in alm ost evcrv field of pHhlIc heal tho 

is faced with a pa.rti cularl,v had situa tion with regard to infant 
mortality , The aver age rate for th e five-vear peri od H) ~35-~H) was 
122,7 deaths under one year of age per 1,000 live births : in ot her 
words, out of overv eight childre n born , on e was dead before the end 
of the first year of life. The magnitude of this mortal itv makes it 
very desirable that the work of the Bureau of Materna l and Child 
Hygiene of the Insular D epartment of Health be suppleme nted bv 
investigations into the var-ious factor s concerned with this m ortalit~·. 
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/ nfa ul M orlality Rates (Death» und er 1 year per ] ,000 L ire B i rllt.~ ) by A ye, 
P uerto Rico and Conti nental U .S .. !., 7fJJ2--$0 
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I lIf ll lll .I/ol'tllfily lind l njau! Fecd iru; in Pu erto Him 

:i~H:,e th.e !· ~I d,o.rs afrecting inl'a~lt mortulitv differ with th e age of 
the ch ild . It IS 0' mler~'st t.o examme th e trend of the mortality over 
several vcnrs h~' cer ta rn subd ivisions 01' th e first veur of II',', ' I~' II 1I I" ' .•. e . . •1) e 
unc ' tgure 1 sho w suc h an analysis for Puerto Rico for th e Y"'II' S 
1()" ..) -1-0 I I I' .: , . . . " . . : :>_-. .. n a( ( 1 1.1 ~ ln, I , ~ I: l<' 1 includes figuJ'es for eont incn ta l United 
Slutvs Ior co m pnrtso n . I he data ' 1)'(' limi ted to tl . -ri I .. . . liS p crtor s ince 
ea r I1('1' records nrc not ava ilab le for Puerto Ii ico. 
. In ]>11 ('1'1.0 Rico t he mortalitv rate for th e en tire first ye ar ha s 
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decrea sed s ligh tly, if a t. all. The rate for th e second to twelfth month 
has sho wn no d efini te trend , wh ile t hat for t lw ' fi!'st mon th a ppe a rs 
to h a ve Iall cn rap id ly , ha vi ng d ccr cusr-d :l;'5 percent. I t shou ld he 
pointed ou l., how ever, th a t almost a ll t his (!<-e r('as(' occ urred 1)(·
tween 1n:l:l and W:l+, an d t ha t s ince th e latter ~ '(' HJ' t he drop has h(' ('n 
on ly 1'2 percen t. 

The figures for con ti nenta l Un ited S t ates for t he sa me period a re 
marked ly d ifferen t. The to ta l infan t mortulitv rat e has been Iallirur 

.- • h 

s tea d ily. U nl ike Puer t o Rico, the re has been a rapid drop in the rate 
for the second t o t welft h mon th (':2+ percen t ) , whi le tha t for t he first 
mon th has fall en U p- reen t. The di stinction is brou gh t 0 11t furth oi
hv no ti ng that n eon u.tal deaths comp rise upproxim utelv (ll per cent 
of all infan t d eaths on t he contine n t, aga ins t on ly a bout :30 percent 
in Puerto Ri co . An other in ter es ting obser vat ion is that th er e is 
surpr isingly little d iffer ence between t he ac tu a l va lues of t he n eo
n a ta l m ortality rates of t he t wo are as . No co m pletely sa t isfuc to rv 
ex plana t ion of t he cur ious trends of the rates in Puerto Bico is ap
parent at this t ime and further study is obvious ly n eeded. An add i
t ion a l reason for fur ther in vest iga t ions is that the genera l experie nce 
of public health worker s h as been t hat extension of m a ternal and 
child health se r v ices in area s wi th high infant mortali ty rates is 
accompanied a t fir s t h~ ' a d ecrea se ill mor tality during t he second to 
twelf t h months principall v and to a lesser degree by a decl ine in 
neonatal mortality . 

These differences em p hasize the n eed in Puert o Rico for more 

TAB U ; 2 

l ufunt J1ortalin, Hales ( J)ea lh ,~ per 1,000 Li ve B irlhs ) by A fle and. Groups (d' 
Callse.~, Puerto Hieo and. Con tin ent al U .S .A ., m.'w 
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"Sonree: Report s of t he I)i"ision of Vila l Sia l isl ies of Ihe In sn lar I) ep art lncnl of I Icall h . 
"So nrec : Ii . S. lIu rea u of Ihe Ce nsus. 

effort d irec ted a t. reducing the m ortality from the second to th e 
1\\'('ll'lh mouth. Durmg' this period far more dea ths are a l.triliu ted t o 
ga sl ro in les t. ina l di sea ses th au t o all o ther eu uses com bi ne d . This 
sitliatioJJ is in st r ik ing co n t ras t. t.o t ha t in contincu tul Un ited S ta les , 
t lu- n'porled rat e for Puerto Hieo being ove r ten t imes t hat of t he 
ma inland . Gl"<'a t ca u tion is ca lled for ill iutcrpret iug the figun 's for 
Pl/ erto Hico in Tah le 2, since experience with t he new, m ore co m
pkk, death ce r t .i ficut c indicates t.hat on ly l S percent of infant d ea ths 
on th e Isl and a 1"<' a trended by physicians before denth . Never t heless, 
it is helievecl that th e d a ta are ind icati ve of the true sta t e of a ffa ir's . 
Stud v of th e en te r ic di sea ses is an ohvious ly importan t step in t he 
a t tr-mpt to solve the probl em of th e mortality in the second t o 
twi-lfth ilion th . i\ ran," a pproaches a re possibl e-most im portun t, 
perh aps. arc invest iga ti on s on d ia rrhea a nd dysentery suc h as th ose 
n ow under 'yay coopcrn t ive lv by the U n ite d S ta tes Public H eal th 
Service, Insular H cul th D epartment, and th e Sc hool of Tropical 
"\Iedi cine. 

An other a pp ro ach, axioma tic with everv wo rk er in ch ild hvziene . • b , 

is prevention of intestinal d isorders through proper feeding , Jus
titia!>l," increa sed a tten t ion to wise artifici al feeding , pointing out 
its essential s im p lic ity , is a great s te p fo rwa rd. Emphasis OI ~ t h is 
aspect, h owever , has brou ght with it t he danger of forgetting t ha t 
th e simplest wa y to feed a b aby prop erl y is t h ro ugh nursing at t he 
breast. Although the ca uses of death in in fancy a rc m ultipl e and 
no single investi gation can hope t o throw ligh t on more th an one 
asp ect of the problem , it sti ll seemed of value t o st udy brea s t-feedin g 
habits in Puerto Ri co, in tIw se a rc h of p ossible factors as socia ted 
with variation s in infant m ortality , 

The infant hy gi en e c lin ics of 't he I nsul ar D epur tmcn t of B eaUII 
offt'red a bod y of records fr um whi ch va luable informa t ion rc la t ing 
to fet'ding habits co uld be ob t a ined. Of co urs e, suc h a g ro up is a 
selected one in tha t the clinic population is d rawn fr om th e m edically 
il.ldig.ent , even though th is is a very large p ropo r t ion of t he popnI1;
tu m m Puerto l{ico. In ad dit ion, these mothers are un ique because 
111(','" have been inll'!'ested eno ugh to bring their ch ild re n to t he cl in ic. 
Th(, Iact that th ere is more indue('/ ll<'nt for a worn uu with a bubv 
~le('ding a Iorm uln to co m t- to 11 clin ic is pn rt iculu rl v import ant , I'(;r 
111 t lu - proscn t phas p of I his in vestisru t ion ill terr-st ccn te red prima rilv 
on whether 01' not t he infan t was b reast fed , Thos« fac ts ind icate 
I he nced for gn'a t Cll u tion ill d ra win g in fpl'('n ces for th e ge ne ra l 
!>o}>u1 1l I ion. 
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Any stud y conce-rn ing infan t m ortulitv sho u ld tak e in t o accou nt 

th e geogra p h ica l distribution o f that mortulitv ill the ' area under 
s t udy . A map of Puerto Ri c o with th e average infan t m or tu litv rates 
for the fiv e-y ear pe ri od J!):~ ;3 -: 'I!l is s ho wn ill Figme '2. III t he map 

the muuicipalil.ics a re di vided into, fiv e g ro ups, th ose which a re blank 
hn vi ng an infan t mot-ta li to" ra tc o f no to 7!l ; those with ligh I, h u tching, 
a rate of 8 0-!l!l; h eavy hatching, 100-19 ; b lack hackground wi th 
white hatching , 120 - :W; and all b lack, 140 a nd ove r . 

This map reveal s some interesting facts . The western part o f t he 
I sland, the coastal regi ons , with certa in exce p l io ns, and a corr-idor 
a long the M ilitary Hoacl to P once, a ll have hi gh rates . The cen tra l 
regi on a nd the eas tern por ti on arc th e notably low a reas . S ince th e 

infant mortality ra te is calc u la ted per 1,000 li" e births, an," und er
reporting o f b ir t hs would make it a p pear th a t the infan t m ortuli tv 
rate was greater. S tatistica l t es t s indicate that it is verv u n likely 
tha t these differences are based on er rors in the reporting of e ither 
births or d eaths. 

Area studied . 'Vith the map as a. guide, t h ree m un ic ip ulit ies were 
selected in which t o s t a r t the st u d y : Ciales, a n inland , ch iefly rural 
municipali t y with a p opula t ion in the census of H>40 of 22 ,!)()(j a n d a 
five-y ear a verage infant m ortali t y rate of 8:3; GWl ~'a l1la , 0 11 th e 
sou t h er n co ast , with a t otal p opulation of :~0,5 1 1, includ in g a to wn 
o f 17,000, and a fiv e-y ear rate of 146 ; a n d Hio Piedras, Ilea,' San 
Juan , population lJS,'UW, including a c ity o f 20, 000, with a five-y ear 
rate of 126 . 

.Jlethods. The m aterial stud ied was the in fant a nd preschool 
re cords found in t he acti ve and pending fil es o f the public healt h 
units. The information tab ula ted was that of the stat us of th e cliild 
at th e time of fi rst admission t o H ealth D epartmen t se r v ice , before 
a ny specific benefit co uld have b een ob t a in ed from that serv ice. 
From each record th e foll owing inform a ti on wa s ob ta ined: exact 
age, sex, wh ether residence was r u ra l 0 1' urban , age of m o ther, and 
whether the feeding was breast, mixed , 0 1' a rt ificial , A m aster t able 
wa s prepared for each municipality fr om whi ch sum marv tables were 
la ter d erived. 

T he work has n o t gone far eno ugh to dcm ou strutc any d efini te 
relationship in this s t ud y between infant feeding and infan t mortal
ity , but cer t ai n interesting ohscrv ut.ions hnve lx-cn made which 

meri t prescn ta tion. 

l nj an ! Jfor/ll l it lJ (/ 1/(/ II/f(/III Fccdiiujin Puerto /( ico 
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H E:-;ljI,TS 

A to ta l of I.l ~!) records wa s t aliulu tccl, of which 171 were fro m 
C iules, :HiO fr om (;ua:'.-ama , a nd 658 fr om Hio Piedras . The result s 
for t he t wo se xes hav« hec-n co m b ined . s ince in a ll th e uua lvses 110 

differences were fo und with regard to se x. 
I t is of interest, firs t. t o e xu m iuc the distribution of c hi ld ren ad 

mitted t.o se rv ice in each municipalitv according to (0) age of ch ild 
and (b) a sre of m other (T uh le :), F igure :;). The righ t half of Figure :> 
s ho ws t he proportions bv age of ch ild . It will he noted I ha t Ciales 
and ( ;uay a111a are a lmost. identicnl. Hio Piedras . o n the 0 111(' 1' hand , 

'1'.\11 \.10: :la 

1Ji.~/ r i ll/l l io ll of l uiaut» . ldm ilted to IlIfllnl Jlyy ielle Ser ricc ill Three 
.Ii1111 il:ijlalities I!( Pu erto Rieo by Ag£' I!f Child 
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is s t r ik ing l", differont. H ere , a verv much [ow er proportion of c h il
dren was udrui tl cd during th e first two m onths of lif e. Although 
mnny possible exp lana t ions o f this d ifl'crcnce han' been on'ered , none 
is en t irclv sat.isfuc torv . 
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FIGu RE 3 

DI STlU B UTI O:\, Ol,' I :\'V.\:\'TS .\I>:\IlT TED TO I:\'F.\ :\'T lI Yl;[~; :\'I'; S~;R\'I CI'; I:\' Tlllt E r: 

:'III ' :\,I C l P ALlT U :S I:\' P U E HT O HICO 

(a) By Age of :\f otheJ' (b) B~' ,\ gc of Infuut 

The othe r hal f of the figure s ho ws t he di stribution hv age of 
mother . Hio P iedras and Guuvumu are relatively s im ila r , whil e 
Ciules has a dcfinitelv lower proportion of younger mothers, Th is 
d ifference is great. enough to he s l.nt isticu llv significunt wh en com 
pared with th« ot.hcr two m un ic ipa lit ies . Aga in no snt.isfu ctorv ex
pl una ti on is uvui lahlc . 

The figmes have a lso been analyzed from th e standpoint of both 
[actors, anrl it wa s found that within eac h municipnlity the age of 
t he mother ha s 110 influence on the age at which the ch ild is first ad 
mitted : that is , th e older mothers briug their eh ildrcn in at uh ou t the 
same ag e after birth as the vonngcr mothers, 
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Table 4 presents the prop ortion breast fed in each municipalitv 
by age of child, and is illustrated in Figure 4. In th e original tabula 
tion, feeding was recorded as breast, mixed, and artificia l. These 
terms ar c used only with regard to ty pe 0.£ mi lk and ar e not affected 
bywhether or not solid foods arc giv en. For the sake of simplicity 
in th e analysis, infants on mixed feeding have been grouped with 
those on a r t ificia l feeding. Therefore, in both th e text and the tables, 
"breast fed " means th at the so le source of milk was th e breast. 
There arc two things to be noted in this gra ph. First, th e proportion 
breast fed declines with advancing age of child . Second , th ere is the 
striking differ ence between Cialcs, an area of rclativclv low infant 
mortality, and th e other two muuicipn liti es. The proportion breast 
fed in Cialcs is definitely higher thun in the other two communit ies 
in t he two to three months group , and the difference is even greater 
in the four to five months group. Although th e total records from 
Cialcs were only 171, th e differences arc s tutistically sign ifican t. 
Hio Pied ras is consis tcn tly the lowest in eve ry age gro up. 

The next association st ud ied was th a t bet.ween proportion of 
infants breast. fed and th e age of the mother (T uhk- .5 , Figure .5 ) . 
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Again, Cia les is high est an d R io Piedras, lowest. The main advan 
tage for Ciules lies in t he yo ungest age g ro up , of which, it will be 
renu-mlx-red , Cia les had rela tively less than the other tw o municipal 
iti es. The rep eatedly low Rio Pi edms figures a re co ns iste n t with the 
gene ra l observation tha t t h is m un icipality has a lower prop or ti on of 
breast-fed in fant s. 

The ma t eri al rega rd ing the relation ship of bo t h age of mother and 
age o f ch ild is give n for t he study as a whol e (T able (), Figure 6) . 
Sim ilar a na lys is of each municipali ty mad e separately showed in
s ign ifica nt di fferences, a nd t he t rends wer e all simila r . In or der, 
t he refore, to increase t he num bers as well as to avoid over co m plica 
ti on of t he gra ph, the da ta were co m bined . 

In the first age g roup of th e chi ldren th ere is a decreasing propor
ti on brea s t fed wi th the ad vancin g age of t he mother, T his trend is 
defini t e eno ug h to be sig nificant s ta t is t ica lly . On t he other hand , in 
the gro up of children six mon ths and over, i t appears that t he older 
mothers have the high est proportion of brea st -fed children. In this 
group, the differen ce according to age of mot.her onlv ap pro ac hes 

Und er- 25 
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significance. N evcrt.heless, it mav suggest that, although olde r 
WOIlWII are less likely to nurse their children t o begin with, once 
thev sta rt they seem to keep on nursing longer. 

!!l,q 

=: -~~ AGE OF MOTHER 
~ 
:::.. 

80 D Undor 25 ye ars 
~ 

ir: 
< 
:=l 70 25 - 34 years
:: • 

60 IZI 35 ye ars an d over:fJ 
e
7
< .99 
~ 

40 
:::.. 
c 
~ _~ O. .. 
;,(, 

.?9~ 
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AGE OF CHILD IX ~10NTHS 

FI GURE 6 

PEHCE:'\T .Ha- ; OF 1,,1".\,,'1'1; llIU:A iiT FED BY AG E OF C H I L D . \ :'\ 1) A G E OF :ll OTHER 

One exp ect s weaning to take pla ce naturally from th e eight h 
month on . Accordingly , it is necessary to be sure that the advantage 
for the over-thirty-five years group is not due to weighting with 
infan ts from six to eight months . Analysis for th is factor shows 
consistently high er figures for th e older age group and indicates tha t , 
as a matter of fact , th e mother in the thirty-fiye-y ears-and-over 
group had the lowest proportion of inf ants six to eigh t months. 

The data regarding rural-urban difference are als o presented for 
the who le study sin ce individ ual unulyses showed simi lar trends 
(T uh le 7, Figure 7) . There is d early little difference in the early 
months of life, but in both olde r age groups th e proportion breast 
fed is higher for inhahitnnts of rurul areas. These differenc es arc 
significant. and would sugges t t.hat rurul mothcrs tend to nurse their 
babies longer. There is no evidenc e that the r-ates for olde r in fants 
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in th e rural area s are weighted with olde r mothers, who, as shown 
above, tend to have th e highest prop ortion of infants brea st fed at 
age of s ix months and ov er, 
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Number and Percent oJ Iujants Breast Fed, i ll R ural and U rban l l reai$, 
by Afle (~r Child 

Ru ral U rban 
A fle (~r 

Chnd 
(M onth.v) 

To/al 
cui. 
dren 

Breast Fed 

N o. PercellI 

Total 
cui. 
drell 

Breast Fed 

:Yo. Percent 

Unde r 2 107 !J2 80 .0 22:3 l!H 87 .0 
2- :3 10:3 II.'; 70 . :) 27 · ~ 1!J5 71. 2 
4-5 70 4!J 70 .0 127 05 :) 1 .2 

(i and OV Ci !l!l 28 28 . :3 120 '28 ~':! . L.! 

Total 4:lH 284 (j.1.. 7 7:)0 482 (j·t . :3 

l njaut Jlo r!alitl/ and l njant F(?(~dinfl ill Pu erto Rico 

:\ similar analysis regarding proportion breast fed according to age 
of mother, in rural and urban areas (T uhle 11) , showed no diff erence 
between the 'tw o area s. 

TABLE 8 

.Y lImbcr and Percent (~ r I nfunt» Breast Fed, in Rural and Urban Area,v, 
by A fi e (~r Moth er 

Hural Urban 
Age (~ r 

Moth er To/aI Breast Fed Total Breast Fed 
( Y earN) (,hil cu: 

dren :Yo. Percent drell Percent »« 
Under 2:) 2:31 14!J 404li4 .s 200 li4 .:3 

25- :34 !)!) li(j . !J 148 2m3 170 Ii·'\. .(i 
:3:3 and over :w liO.O 00 8:3 52 H2.7 

,t3H 284 fi4 .7 750 Total 482 H4. :3 

DISC U SSIOX 

As has been pointed ou t earlier , the data on which the tables and 
char ts have been const ruc te d are too meager to act as a. basis 1'01' 

definite deduction s. The qu estion of the m eaning of even these 
preliminary findings regarding breast feeding, howev er , inevitably 
comes up and de serves some answer. 

It ha s been assumed that breast. feeding for the greatest possible 
number of children in Puerto Rico is desirable, among ot he r reasons, 
for it s sim plicity and the establish ed fact that gas t roin test ina l d is
orders are obse rved, by and large, in a much high er proportion of 
artificially than brea st-fed inf ants. 

This assumption is suppor te d hy the indication tha t Cial es, a 
municipality with u comparatively low infant m ortality rate, appears 
to have a high er percentage of breast-fed infants, nursed for a lon ger 
time, than th e other tw o municipalities s t ud ied . '''hether or not this 
inf erence is supported hy later "York there is no reason wh y other 
areas should not attempt to ma tc h, at least, th e prop ortion of in
fants breast fed observed in Cinlcs . The fact that more younger 
mothers in Ci ulcs appear to nurse their babies 
public health workers to pay specia l a ttention 
where. Furthermore, th e impression that it is 
who nurse lon gest, :lg:1I11 points t.o the need for 
the others. 

may he a lead 1'01' 

to this group e lse
th e older mothers 
mor e effo r t. among 
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If on e wer e to follow impressions cur rent in the Island a greater 
disproportion would have been expected between the rural and urban 
population s. In so cro wded an area as Puerto Hico many families 
live in a reas classified as rural whi ch , to all intents and purposes, 
are se m i-urb an aggl om eration s. Thus urban-rural distinction s fre
quently lose their sign ificance. On e of the important factors in 
successful breast feeding, howev er , is prop er di et for the mother, and 
work a t th e Sc hoo l of Tropical M edi cine ha s shown that ther e are 
differen ces between the dietary habits of farm and ci ty people in 
Puerto Rico. It would be of consid erable in tcrcst to investigate 
possible relationship between these diets and b reast feeding . 

It see ms pertinent to re-emphasize the fact that even th ou gh grea t 
advances in knowl edge and method s in recen t years have made 
ar t ificia l feeding sa fer , nev ertheless, the practice of nursing babies 
sho uld he encouraged by all p ossible means. Weaning' before the 
usual age sho uld not be advised n or co nse nt give n to a mother's 
request t o do so without a goo d reason. It is of the utm ost impor
tance that the proper t echn ique of breast feeding be taught to all 
mothers, especia lly to primiparas, as erro rs in t echnique may lead t o 
unnecessary artificial feeding. Doctor s and nurses should become 
mor e familiar with the requisites for successful brea st feeding. in
cluding prop er diet, physical co nd it ion and habits of the mother, 
and desire pl us ab ility to such , in the ch ild . 

S U:\IMARY AX]) CONCLUSIOXS 

An exam inat ion of officia l statistics concerning infant rnortalitv 
in Puerto Rico reveals at least two unusual facts: first , a dispropor
ti onately rapid decline in th e neonatal mortnlitv rate with little 
change in t he rate for th e rest of the first year; and second , a curious 
geograph ical di stribution. Although many factors are associated 
with the deaths of ch ild ren under one year of age, t he present analys is 
has been limited to on e factor of importance-s-feeding habits. For 
the purposes of this investigation th ere were sel ected three munic
ipalities of th e ] sland rcprcscn ting rural and urban areas with both 
high and low infant mortality rates . The data were obtained fWIlI 
the infan t and presch ool records found in th e active and pending 
files of th e public health units of t hese mun icipalities , Information 
conc ern ing age, sex, age of moth er , residen ce, and type of feeding was 
tabulated as of th e time of firs t admission to service . 

Infant Mo rlalill! an d Infa nt Feed in q ill P uerto Rico 

\Yhile the s t udy has not gone far enough to warrant un v mor e 
than preliminary suggest ions, ce rt a in tenden cies a re apparen t from 
th edata : 

1. The prop ortion of breast-fed infants is high in the firs t two 
months of life and appears to have an cur ly, rapid decline. 

2. An area of rel atively low mortality sho wed th e highest per
centage of b.rea st-fed infa nts and th e longest duration of nursing as 
compared WIth th e ot he r two a reas, where the mortalitv was high . 

:3 . The olde r the mother , th e less likely is she to nurse her baby, 
but, once st ar te d, she t ends to con t inue nurs ing longer. 

4. l\Iothcrs in rural areas also tend to nur se their babies longer. 

A plea is made for more encourage me n t of breast feeding. 




