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SURMLARY 

CHAPTER I. Introduction 

This rcpori describes an ecoiiom,.tric ana1ysis of houi; ,.,ioLd ;urv,.y daLa
 
on infant and child mortality. The survey wa.s taken in San Juan l'ov ince,

Argentina, 
 one of 13 Latin American project si.tes incluh'd in tle 11,tr-

American Invstigation 
 of Mortality in Childh1ood, conducted by th,, ]:,Th

American Iealth Organixation. The purposes 
 of th:i.s anSly.::i. hive Jtii Lw
fold:
 

o To identify the determinants of infant and child morLality -iiid ,btaiin 
measures of their net effects, in ord,!r to provide the grohId'K:o-k
for an examination of alternative ])Olicics to combat child l :,L'i l.t. 

o To test the ability of the survey to support this type of a.:1 i: aid, 
by extension, to determine the dosirability of carrying out :si.mil ar 
analyses for other project sites. 

Chapter II of the report presents the results of an analysis of t:11 0eter
minants of birthweight, a major factor in 
 the survival of very yountg inlf.ntso
Chapter III discusses the appl.icat:,,n of a system for summlari:sing t:Iv. di',t
information requested for each child in the survy. Cha:Ipters TV tmoraJ.h VIi

contain analyses of infant and child 
mortality at different ages. NS,(,wtaI
mortality is examined in Chapter IV, mortality bet\ween 28 days and 5 :nLtjs

in Chapter V, from 6 months 
 to five years in Chapter VI, and d;th; bt,

28 days and 5 months from diarrheal. disease in ChapLer 
 VII Chap ter VIi.!1

discusses the policy implications of 
 the result,; and mal,:es recoimacndatioms
 
about the use of data from 
other su.-vcy sites. 

CIAPTER-II. The Determinants of Birthweight 

Other studies have shown, and our study confirms (sec especially Chapter

IV), the importance of birthweight to the survival 
 of very young infant:;s. Ingeneral, the larger the infant, the better its chances of ,;iir'.iva1.. Because
 
of this importance birthweight was singled out for 
analysis in its own right.
The regressions were based on the 2,0861 children under two year:; of age
at interview or death for whom birthweight information was available. 

Of course, not all the factors that determine bi.thweight are amenable 
to the influence of programs aimed reducingat infant mortaality. For vxanp lc,
both the sex of the infant and whether the birth is single or multiple affect
birthweight. Our analysis agrees with studies done by others in showing that 
female babies are lighter at birth than males -- by about 1.95 grams (7 ounces),
while multiple births average 700 to 800 gramis (I pound, 9 ounces to I pound,
12 ounces) less than single births. 
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The I e.ng h of pr(,.,r:nmey i.S ve;y i11lIpo :;a t to the in Fant';s wei.gi t Prog
nanlies of :;i.:.: onnti:; W5 less pv,,dltmc lab!,,:. about 2000 -,ra.us (1 pouds , 7

ounce.) 1i1, LhuIi l-term .:,A.;. Tih for
r [uI d.iF fcrentirLi' ,; se-'on and eightbab.e,; not i.naCcin:imont 1i; arc cu,:;is Lent , p:,)babiy ,.f ecting 111 thse 
data~, lBL hi,:;e infmit:: ' si.ficamt] v ..'ter tlan LuLl-tcvi;m ini[ants -
with the aV(,11age diJ*LJ.,ti., L,,ThUl *'40(-.;!,O (1.4-1.60C
g:rams olnces), 

The ,,quaLion,; ;lo. tiime Very young motir:; have c',...er weight infants 
thall Oldei: , Thth'1 ' di ffC :tie is quitt I.arket for io tllers lltmtl: 1.7;a s iLgn ifi.cm;, ibut s 1..ier, dlitrnce.a ho.d; Cor mothers beteen 17 and 20. 
Thi. ye sul :re.-gu:t:; onu. reason for ti i hiLi . i r a Iity ri Ibs of infants
 
born to yi,,,u , mother:;. The analy:di:; did nnt r(veal any Celis iSteLtL teldenCy

for motiei:; over 35 to Ilave lower x,."ight babi.s.
 

1n line x.Withi previous studie'S, this s tudy found that first babies are
lijgI ter Lin :;tii:flqui0t babies;; no I.dife rel,., v~;ere found among ]:ii'L r parity

chi ldren . 'I'lie spacill., of pregnane its: has so,'. effect on birthweigL. I 1abie,.

born witl i, 12 mnti :; of a prbceng birt hire lighte!r than more wid.ely spaced

infants by I/0-150 wgr; (5 MineC:;), Th optimal interval betw,_,.en bWrth s
 
apear:; to b, 1.9 to 2V aULI c c
A.,a"I:h:;, infan t:ere hc:vicr than those that

Wc!re e:ther c o- m0lur ide.ly spacedo
m:ore ,;,.Iy v.7UT 

The relation:ship between bi thiz.vight and the outcomc: of the previous
 
pregnancy .:a :.:p]lure'd, bhot the :;m1:a L munbir of infant:; with other than living
 
previous 
birt-h m an that ti i find inlgr; are hi gl 'ly tentative, The rcsult.s
suggest Iatl, ,h,..n tL,: lio;.,us prcgi: a.ncy end ccd in 
 fetal death, the current
 
infant was ] wcr weuiit thlan would OtliIrWi:u be the c,:se
 

i ,everal, 
and during dL..ve:ry . Fir.;t, 1t11ior:; wi, rece ived prenatal 

The Uvi ]y!is providc.:: in tcrelstin:-! results about MCedical care before 
care had significa. tly

heavier babic," thTmll Iwtcr; o didL ,t. Th.. infants of mothiers .i th 3
 
to 5 vj.,;it:: for preunatal care averaged 1.35 grams (5 ounces) heavier, 
 while
those wh,0,:e iiotliers lId si: or more visits av'raged 200 gralas (7 ounces)
heavier,.!1oud, two lTeistres of Tuedical care during birth showed no association 
with birthwv.oJghto NeithLor the place of birth (home or hospital), nor the
 
attndant at birth (phy,;ician, mid'.life, or other) appears to make any 
diffcrerce
 
to the infant's weiglit at delivery.
 

Since the survey did not collect information about the mother's nutrition, 
we were unable to exal-i.neo this factor directly. We tried to get around 
the stati:stica]. prob .e0is that arise from the omission of an important
variable by testing a numieor of soci.o-econoic factors as possible proxies
for maternal. nutrition. The results were reisonable and suggested that 
the proxies might be serving their intended purpose. The validity of the 
results for other factors is strengthened by the fact that they were unchanged
by the addition of these proxies. 

http:betw,_,.en
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CIIAP'.I'R III .	 App] ication of the Nut.v:ti-lAhia]. Jl.a: :,IFicatioi 
Sy:;tcm for In [.ants Under One Year 

The P1iO s;urvey cont:ai.nt a weal t:l of inliio:-.iLioln about- -eiclidh:.11 
1 :1Ic n iiiiibt r 	 Et" ,:; ofdicet, speci[icall.ly the tyies of foMIo t tcL 1.111hi 

each per week. S ilce 11utl iLiol is 1 l .cV(d to li, '111 iiiiorL,-i;ollt de L llili, ilt: 

of an infallLnt':; or child' .; :-2u1:V.Va ., J.t w;as CIA a:ly d(,:;iral) ' to Iak,' liot 

best Iossibl. use of th,,::e daLa in the afllySi.:o In Uel,. :;I i, :;L;ig' If ti.l.

study w(- developed a clas:.;ific a l i1 y:; ternLo s'ZIIi:i e, ';eicij. 5d' ..t 

in terms of it:; aduqu;cy (r iliadecjlu;cy in fi.ve, I.itI'jol: r.i.!L:; -- p1t i, , 
cal.ories, iron, ViCaiain G, and otiier vitmins l1 mii i:a::. ClIipLi 1.I.1 

describes thw :r :,ults of app lying -111.:; :;yterLi tLi iw diet: i i-,b tti L,,C 
infants: less tLhn a year o.d. 

1,0)46Tle classification :;ys ten could not be apl l.cd to 31 perc nt of L: 

infants becau:;e of missing informitJi.on. Most of tiit:e ticl, ;:;LFiahi t .n,: 

were less than 28 days olid and for the majority, tlhe reaWsn:; for ii, I,.Co f 

information w.er clear: the.: infan t ei.tlier did within 48 1Our.S affter" 1.i.r li, 

was in the hopital continuously from birth Lt death, or )11:t-1. 

di ;cu. s::es the :-1.5 0 the 2 Lfln ! ,', 

to infants 28 days ard older. In gencral, tle cI.a:;I.iit(-i.in :;iio'...tal ,.'cC 
The chap ter then cor;Icte L 	 .,:; 

i1 1cand snaller differences be t.ecn living and dead in 11:1 th. a r;1,k, 

28 days to 5 in ,,iths than in the 6 toI 11 moti II rt 10r, 0r v:J1., zil ht, 

of the infants. and 1),ercent tL1 ini;n'.::; 1iatd di,Lpercent live 50 of dead 


that were probably adequate in :ote'in; .i-hin the! 6-1 1l,,ni :,,riti~o ti, .
 

centeo-es were 65 and 34, rC.specctivCly. Si1itrlZrly , Zlb Lit 65 pe"Cent If i. live'
 

infants and 50 percent of Li c dead inaanC:; lid dc 1":; adcquatt- ill ca I 

while 31 percent of the live Lfant:.; and 35 percent of tile det :1LI ha(id 


that were gross ly inadequate in calt i:i...c;.
 

We considered tile possibility thlt W coild iuniliiarize tue, litr' 1 : 

for o to nuor CSinformation still. further by letting tlhe if,'luie:;C one 
diet as a ,.h0 i o Examina tion of tie correl.it in:; be twcenrepresent the 

indica ted that Llii:; ..,ei:; poa:; bI.,.eadequacy measures for differcnt nutrients 
in some cases even necessary. Specifically, the cia., ;ificiLion in tUrm:; of 

could generally slummari"L til, infanL': diet aticquatcl.y.protein and/or calories 

We finish the chapter by discussing tile factOrs, that other studios 1,ave 

shown are likely to affect nutritional status, Among thesew are family income, 

family size, ignorance and taboo -- all of which are associa tCd with primary 

malnutrition, or inadequate food intake. 

CIAPTER IV. Detewn:inants of Neonatal Mortality 

A very high proportion of all infant deaths occur durin : t four 

weeks of life (the neonatal period) -- and especia].ly during ilir!;t weekI. 

Of the 1900 infant deaths in San Juan bttween August 1968 an; ly 1.970, 577 

after birth and another 329 dui -ag the .e>:toccurred during the first week 
three weeks. The sliecr numeric importance of theese deaths indicated that they 

http:especia].ly
http:correl.it
http:cI.a:;I.iit(-i.in
http:informitJi.on
http:2u1:V.Va
http:speci[icall.ly
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h, ld be ::tui.,,d eparaft:t:ly. The rnsit! U; supporl: tihe belief that environ
imnl-;l], fact()]:!; do not p lay a1 significamL direct rol~e until later: 
 the 	 infant, s
col(iti.on at birl: is tLe m(,ost imporan: predictor of its :IUOViVal to the

pos;tnwonatLa] ij.iod. Ti amnilys;is; in 
 this chlacj* -rasks what detcrmine. an 
infant':; abil.i.ty to .1auViV(, the neonaLat . period, and is based on a total of

1,946 hifan :i -- 806 neonaltai.(ldeath:, 936 infants who'died after the neonatal
 
per.. l, ond 	 20!1 infant s whoo u:re .lig at the time of the ';urvey. 

The 	 equiLt; provide additional evidence of the imporLance of birLhwcight

aih, by en i.,i, of LIic i.i1por tance of undersLauding the undk.rlying deter
mina ii La Of rtheight. Ii'li( i)robabiliLy of death for babic.,; 1.400 grams.

(3 p,,i d:;) or 1e,:;: at b irtL is; .71.-- igli:: the
.69 1 than awr;ge probability
for 	inii.1ant:; U lt' rang. .3500-3900 ' ]r allis. .1V probability if; les but still
 
very hil., , 42, for infant:; between 
 1500 and 1900 grams. It dccliCnes Still
furLilurJ for 	 in falnt!; betwucen 2000 and 2400 gra-;, to about .09. After 	3000
grai,; (65 pun1d:;) additional wcight wakes little difference and the probabilities
of deatl at amy oif thles(: wcights are Very low. 

Iit addition to the Uffuct,: of i.rthv'ciglit, the gestation period, or length
of prCgnmcy , ia:-: a very importanit cfiuct on an infiant's 
chances of survival..
The 	 data are insufficicnt to Provide an accurate picture of the relationship

in dutail, but t:iny :;how clearly 
tlha t in fant, born during the seventh month,
 
or earlier, Ii}avetc lt hii[j: pr(oiabi]. ti.es of dtca lI than foll-term infants -
betwcun .24 and 36 1igLr
 

Our resul 	 art:; With of other inve0,!,rO tll,-;e .Ligator.; in slowing that female
 
infalnt:; have a lo..,Ur prob:Lbility 
of datLh than ma liu: durin,g tile neonatal period,

eve after fac[or; like irthei.it and length of pregnancy have been taken
 
into accoullt, But Liw dI.iffurentia]., 03, is con;idcrably ;ma llcr than 
tho:;e
eStil;:!t:ed for 	 andmirlclit of pregnmncy.longIth Parity and spacing al.:'o

;hIow ,, me direct cfrcet:; (n neonatal,. raOrtality Infants of tile seventh or
 

hijgi c paritici; a a';mew at hI igh;I Irobab ili.ty of than
I 	 (leatL lower parities
(o005) ,x'ili.e 	 ciA.idrn buI' mire, than four yealrs after 	a previous birth have asomuwh iat lwer pro;ibi.liLy (also .05) T'Iie arialysis found no evidence of
difl rlences in teie mortality e:perience of infant,; born at home rather than in
the Ii;lpital , or of infant:; delivered by ridwives rather than physicians. 

Finally, thie anial.ysis providied further support fo " 	the notion that social
and ntvironmen t;i factor:; have litt i direct bearing on mortality during the
fir.;t:,,el:; 	 of lifCe Children born into rural, or very poor urban and suburban,
neighborhods had a some,..,it poorer chance of survival, as did those born to
single mothers. But a variety of other environmental factors showed no associa
tion With morta.ity. 

CIIAPTEIR V. 	 Determinants of Mortality Among Infants 
28 Iay:; to 5 Months 

Infant deaths drop off sharply after the neonatal period. In San Juan
906 of thie 1900 survey deaths occurred during the first four weeks, in contrast 
to an average of 1.47 deaths during each of tile next five months 	 -- a high numbler 

1/ 	 The reader should recall that probabilities cannot be greater than one 
(the event is certain to happen) or less than zero (the event is certain 
not to happen). 

http:irthei.it
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when Collp,I red with 1.1, e;-:pric'e, of devvle pd countri::;, but mu11ch below 
the toll Qi the Li.::: Lth. analys:;n Kt'. m)rta].i:yfirst: '.lIt f cause during 
this per."d ta bamsmd ;.a i.niH. Ut:; bettet 28 days. ;iiid 5 motliit:; at: death 

or interV ,a. 1.r whv,, ufficivi ,Ln fi.orm:iLion was ava ilable, a Mtal of 689 
deaths an,l 99 living QiiLint:;. 

TIe rure s sio.:;in, S! iiiNlOt low .',.'.ight and it3t iL ,',maL:n are
 

;issociated .Ltli lhi ", 2',, liity bo'..:cn M. :ys; and 5 iu: tie; , ;il tthou"h 
their eff.c': are ;uicht Iess important than dui. th, iout;a:il prid. In Fanl. 
wh]Io weighu 2400 gra;' or le; aL birthrLi, but wh, novlk\c: let".; ilsnia''t' soiirviv.er 
tlhe first luil t, hav(e a pr~obabi.lit.t of deat- h ii . by 0.2-.17 do hc;v:i..rer. thlanII 
infants. Tihu proba)i.ity of dea t:h for inf;wsL: who arc I:n than IunI. term at 
birth avernnes about . 12 highucr Lhan the p1obabi.ity Fo r ful.l tvcwi in [ant,. 
Female infants may coo inue to hav: an adva -L , in s urvival duorT" , thiis 
period -- but the estin:ated coefficient is unstable and n:,t alway:; :s;atin
tically significant.
 

Infants who hav, been vaccinated have :;:i.gnificant:ly be Ltter cihance s of 
survival than those in have not been. Tfi: ::timatud ,1.fforunt:l in the 
probabi.ity of death is ,boit .07-.09. Although typt a of VwcLi:on '.r 
requested on the survey, the information waa scldM prov\ide d and it \.'a:; 
impossible to test wetlhuer any particular type was pr:i;arily re.spon:sib le 
for the result. 

Breastfed babies arc significantly morc likely to survive beyond the 
fifth month than those who are not bixua:stfud. The probability of death is 
estimated to be about .09 lower for brcastfed i.nfants. Variables rcprcusent:ing 
the nutritional adequacy of the infant's diet did not produce useful rc:sults 
for this age group. 

While the source of the funi.y's water supp.y is not as sociatuod with 
mortality, there is evidence that the type of toilet facil.Ltic:s may be. In 
equations which included only those factors likely to be pro::imat, causes 
of death, infants whose families had no toilet facilities had a pro abi].ity 
of death higher by about .11. than those whose families had flush toiluts, 
and the differential was statistically significnut. But this result was quite 
sensitive to the addition of general social variables such as type of 
neigborhood and father'c occupation. Infants living in one room dwelling; 
also had significantly higher chances of death. 

A number of social variables, which genrally serve as proxies for the 

conditions that accompany poverty, showed associations with mortality -
among them, type of neighborhood, family size, father's occupation, ancl 
marital status of the mother. But these proxies introduced statistical.
 
difficulties -- they were correlated with some of the f ctors which seemed
 
more likely to act as proximate causes of death and caused instability in
 
the results for these other factors, This problem is especially likely to 
arise in relatively small observation sets, and both this and the other 
analyses in the report indicate that sample size is the source of the trouble 
here. Combining the data from two or more project sites to produce a larger 

set of observations would be a worthwhile extension of this research. 

http:iirviv.er


CIAPITR VI . Detcriiiinats of iortaliLy in Chi ] dren 
Six Montlhs or Older 

In tim San J1,1 projecL, mo.;t of thu deaths of children under one year -
full.y 86 perceiL .-- occurred !0 ifiOr. the infant reached six mon tis of age.

Rela tiv. fcI-.w occui:rud durii;g 
 ti ne:.:t :;i:.: month:; or in the following four
 
year:; Phi:; c,.ioia t naly: thoe. oldor childron in two separa te groups. -
infallI-:; 6 to 11. ;:: 'ntI i: and cI.1.ldren 1 throuw;i 4 years. The analysi.s 6
of 
to 11-ionL1h-o].d:; x.:<: based o. 2!17 dcai'lts and 85 1i.vi.ng infant::; ii this age

groutp ; 
 ;iC7 4-y:ir-olds includod 

li,, Cicii. iiron.
 

lWi ,b i ;st of 1 to 	 247 ci .atlhs and 674 

'Tie fUno; (If the death, for oach group w.as the primary reason for the

undi:; t~in..ui:;hIcd r<,sults o re, ressioic; 6 !l1-month-olds
'fhc for to 	 showed that 
genera'!.i.ltion :; Vro:t p;. ilc fPor thi'; i' rcup, but: that the observation set 
was L'( :small! tL prkIucc Ic.I<..r re,<ults -i.,ii ficant at the conventional levels.
Sevrca of tLh rcsel. t.< hinted that the detorminants of death might be similar 
to tio:iis for inf:.:nt:; 28 day,: to 5 mont -- for cxaimiple, the advantage sho.n for 
infants who were vccinatcd ,a significant at the SO percent level. 

The re.ults for children 1 to 4 years gave no evidence that it is possible

to generalize abut the caui5O, of death for this group.
 

CLPTER VII. 	 Analysis of a Major Cause of Death:
 
Diarrheal Disease
 

The analysis' in preceding chapters is based on the assumption that factors

like low birlhwceifht and poor living conditions predispose 
a child to illness
and de-iLth, and that these conditions are truly the underlying causes of death.

This chiapter con::iders infants fc: ..homl diarrheal diease was either 
an under
].yi.ng or associated cause of death, in an attempt to determine whether certain
 
conditions are mre clo.,e].y related particular
to illnesscs. The 363 deaths

from diiarrieaU diz,,sease and 99 living children in the age group 28 days to 5
 
months made up the observation set. 

The notable thiig about the results is that they are simply a replay of
those for a].l infants 28 days too 5 months -- with the important difference that
the levels of 	significance and R 's are low,:er, They give no evidence that the
 
factor!; involved in diarrheal disease differ from those for 
general mortality
in this age groui, They do, ho.ecver, give a very clear example of the effects
of sample size since the equations are based on the numibersame of living children 
as were the regres:-,ions for all infants 28 days to 5 months, but only about 
half as many deaths, 

CHAPTER VITI. Conclusions and Some Implications for Policy 

To help them decide among possible programs aimed at reducing infant mor
tality, progran planners need to know how much of their limited resources will 
be absorbed by each program, and its likely benefits in terms of lives saved. 

http:1i.vi.ng
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One of the purposes of thi; s;tudy has beca to provide some of the n,'udud inficr

mation. Chapter VIII reviews tc conc.lus io.: of the study "in1 1,iLt of th 
types of programs that planners migit consider, 

The stucly provids,., precise in lorm:ation about only ce part r twoL:Ii,

part link between maen crtal nutriLion and in ant mortatIi Lv. CluatU.1r 1V

(see especially Chart TV.2 and acc(mpan-ying di:cus.L;: imi) desrilc:; 
LI
relation.;illp between birthweight andi mortal ity in dctLai L.. But Lit,L ack of
 any inform- tion about maternal nu Lrition from tile su:\,y m.ade it .1 po:-ible

to leasu1, the effect 
of maternal €, birthiht.(n11:ri1tio 'TIi:ddjtil01a1I.-,
information is needed be fore pl.In.rs can Sigh t'hC p:J(i); bc lmiiefit::; of programs to supplemeitt the nutrition of pregnant omeull ;igal.ist tc cos,;ts. 

The study provides strong evidence that prena,!aJ. care( is e.tctive illreducing infant mortality. The results showing- theL effct of prnata 1 calreon birthweight, in conjunction with those. howling the (2[feet of birLh,1i.,1 I t on mortality, allow us:to esti mate what would have happldued if care h ad bee'n

provided to the nearly 5000 women in San Juain who had no "..
prtnatOf 163 infants who would have died without cale, 41. Could have bLe0n s;Vcd if
 
such a program had be-e:1 introduced.
 

The results related to care during delivery are of a neg2ativ so:,t -delivery by midwive,; rather than physicians hatd no effec t on morality, eitherdirectly birth-weight; wasor through similarly there no diffecrence :in tt e
mortality of infants born at hc'mie rather than in the llo:;pita.. rogras
to promote one kintd of care the other areover thus unilikely to retduce
 
infant mortality,
 

The lower mortality of breastfed infants; suggests that programs.nc..ragetobreastfeeding may be worthvwhilec. The estimated advant;.ge of breas:tfed ifantl

implies that, 
 for every 11 women who could be per.suadCd to breastfcd their
infants, one infant would survive who would not othcrv.,s.,;e have survived, 

Programs to vaccinate infants are also likely to be effective -- tle
estimates indicate that one infant could be saved for every 1L to 1/4who were 
newly vaccinated° 

A number of the conclusions suggest thaIt family planning programs; could)by focusing on high ris;k groups, help reduce mortality. Very young wonen,
those who have just given birth, and single women should be encouraged to
postpone pregnancy. If pregnant, zhey should be considered to be at greater
than average risk. 

The chapter clo.ses by discussing several areas for further research based on the survey data collected for other sites. We believe that further econometric work based on these surveys could most profitably begin by using them toenlarge the set of observations for infants betwec!n 28 thoys and 5 months.The usefulness of replicating tile results for birthweight and neonatal mortality
and of extending the analysis of 6 to li-month-olds is also considered. 

http:advant;.ge
http:pl.In.rs
http:CluatU.1r


CiHAP'lR 1. InLro:oduc tion
 

This rse ort dus crib,.s an econon,,t'ic anal.ysis of hou.s eh(ld survey data
 

on infant and child morta:li.Cy. The survey was 
ta:en in San Juan Province,
 

Arg nL ina, one of 13 Lat in Ameri.can project sites included in tie 
Inter-

American InvsULation of iortal ity in Childhood, conducted by the Pan 

American liealLh Or,gani:nLion. The purposes of this analysis have been two

fo] d:
 

o 	To idenCi,fy tie duttr rnant s of infant and child mortality and obtain
 
m ;asurt s of tLeir ne.t effects, in order to provide the groundwork
for an examinatio.i of al ternaLive policie:; to combat cIhild mortality. 

o 	 To tes:t th ability of the survey tL support: this type of analysis and, 
by exten::i(on, te determine the devs rability of carrying out simi.lar 
analyses for other pr(ojuct sites. 

The San Juan survey was sol ect:cd for two reasons. First, the sample was 

large enough to support a fairly detailed analysis, and one that analyzes sub

groups of children separately. Second, the PAiLO staff recommended San Juan 

as one of the projects for which 
the data were most complete and of highest
 

quality. These characteristics seemed des [rable for both goals of the study.
 

A 	 large sample and good data offer the best chance for identifying causes of 

mortality with confidence. By the same token, if a good survey does not produce 

useful results , it is safe to conclude that it would not be worthwhile to extend 

the analysis to sites with poorer data. 

http:morta:li.Cy
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San Juan Provincc is loctd In cunLr;i.I-wostern AinL i.lna, cioe:;' t lihe 


border betwc'ii and Chil ile o, [lii' IoArgeiti , and was nie orjch't lo 1 Ie I"inui'Lo 


the Surr-UoiU Iiliig rural aie a, in addQliion to ItILi iLy of iiIa n a,ldiili i.Ja: nlbi. 

The total pmoil atioi of [EI.. prov .l[cc was , at 02 II .\iAes: , i W ":A, ,:t 

1969, of which 52,230 were stimitJld to he children Uni" Fiv' ynra". or :'e. 

Child death rates were aiong tle hi'els t foindinn[tie iPKH.!::iit ii,. Ita.lk ; 

of children under one year of age, per 1000 live bi.lrLi.:, ;v'l',iiago'd 8.1.. -- 50.7 

in the city itself, 87.9 in the subuiira depalti:i.nts, aind 94 .5 Lin Lh, iriial 

areas. Deathis of children one to four years of ag g;rv,:<r.i3.0 p.: I(10(0,

1/ 

population. 

All deaths of childreL under five that occurred in San Juan rwtrn Auigist: 

1968 and July 1970 -- a total of 2,156 -- were included in tie sur.v;'y. Tn 

addition, one out of every 48. 3348 Ituisciold.s was-: seiccte for int 7v i.w and 

these produced a sampl. of 891 in tihe or Aliv ing chl(ui] underF age f-i\vin. 


lengthy questionnairc was completed for aceh clild. For 
 hIi dealii; , iinfo7LA "i.;,t 

was sought from medi.c a 1.'rerecolrdsecit 17(15 as we 1. ian i ,tgh of itevar ious m1dc ,tr,.v., 

infant's family. The testionna ire for tie i.lvi.,ng childe:rn, which iI r 1t(,d ae inl 

few respects from the one for the infant deathmL',, \a cole ,ted uin:;.,onlIy infor 

mation obtained from tle home inter'iew. 

Not all of the childrecn orig inal]y included in the survey were retained 

for this analysis. For a number of tie death;, it had provn imptoss.ible to 

obtain a home interview and thus the chil.d's record provided alimOsL none of tlie 

information considered inmportant for the analvsis. An additional. few of tie 
2/ 

deaths and of tile living clildren had recors so incomplet that they could 

not contribute to the analysis, and these were deleted. in all, 167 Ideaths and 

I/ Data from Puffer and Serrano, 1973, pp. 9-12, 35, and 61.
 
2/ Because the living cildren are only a sample of the i.vng p)pulIaLion, they
 

arc sometiiies referred to in this r.port as the sample. 
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13 I iOrg cii.,"on were dvIceLd, l-aving 1,989 deaths and 878 living children 

for te annl,. lq.
 

Tile r.y, ion analy:;i.s of tLh Sain Juan data is described in the follow

ch aptar. Cliapterm 11. and III p rovide some background for the suubsequent 

ch.pc,: rs abc u\ mortality. Ch.p ter 11 presents the results of an analysis of the 

d.ter:iunL : lirth...eigh;!t, a major fac tor in tUP survival of very young 

infa',.!t Ci::ter 11 discusses thu a pplication of a nutritional classification 

sy::tt:2 thiat ",' dcvc.lopd for infant: under one year in order to sumn-arize the 

dict in for:. rfavnilabl the surivey.n from 

Chaptcr: IV tLhroughl VII contain analyses of the mortality of different 

gr.tps of ci:i dren. Chapter IV anal 'ze. the causes of death during the 

non;ital p ueriL i.e., the first four weeks after birth. Chapter V takes 

rip the. deter.:i nan tr of mortality among infants 28 days to 5 months of age. 

Chiptur VI centinue:; the analysis by age group and considers infants 6 to 11 

months of atfc and children bLween one and four years. Chapter VII separates
 

out infants bMtweon 28 days and 5 montlhs for whom diarrheal disease, a major 

cause of death in all the project sites, was a cause of death.
 

Chapter VIII reviews the results and discusses some of their implications
 

for policy.
 

A number of technical matters have been relegated to appendices. Appendix
 

A discusses the selection of the observations. Appendix B describes the way
 

.'ariables were defined for the analysis and gives a complete list of the
 

variables used. Appendix C discusses the weighting procedure and sets out the
 

weights for each subgroup that was analyzed. Appendix D contains the biblio

graphy.
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CItAPT'EI II. The Determinants of Birtiweight 

Introduction
 

An infant's birthweight is an important measure of its condition at birth. 

It is, in a sense, a suLmary of the infant's prenatal history, and as sulch it 

is a widely accepted indicator of its chances for survival. For botLh of these 

reasons, multivariate regression analysis was used to investigatc the deter

minants of birthweight in the San Juan sample. 

Of the 2,867 records used in this study, valid information about hirLh

weight was available for 2,591. -- 1,789 deaths (89.9 percent of the dcaths) 

and 802 living children (91.3 percent). Birthweight information wa; availablU 

from two sources for the deaths, a medical record and] the home interview; the 

value takcn from the medical record was giveni preference on the assumption that 
2/

it was more accurate. The home interview was the only source of information 

for the living children, for this as for all other variables. 

The weighted mean of the birthweights is 3,397 grams, or about 7.5 pounds. 

Comparison of this average with mean birthweights for thu United States and 

Britain suggests that the San Juan birthweights may be a little inflated. 

I/ See Appendix A for a discussion of the selection of the observations. 
2/ As a test of the validity of the birthweights rcported on the home inter

views, the weights reported by both sources were Thecorrul.ated. correlations, 
presented and discussed in the feasibility study (Russell and Burke, 1,974,Part Two), were quite high. 



For e:; , le, PetliybF fige,, E. .. aI ( I lJ/) .t ci l.at,.d iwan o .. ,;, grazi.' fl U 

singl.l birtl in tlh "primiry ,i.:;Lyib t . . (tl ,:: (,,e 2,636 ; ,,i.; in..,..I..l)
 

for siliwt.'cst: Er l i. in 1.90.:). A :;tudly , all 1 i.v. B iAtll:; in N,..w "ork City
 

in ]9W; fetud a r.of 3 , 10 1, with L.Ai; :, aver;ug1.1 3, 213 m11d
 

black:; avur;,gin, 3,007 (oes, 
 r, et .aI. 1973). S . (,e(orge, 1t.a].. ( 90)
 

report 
 a ,u,en of 3 , 163 p, rim:. forF a IuIlpIIo bO1rL i:- i1 Trinidad , li d coil)])-IIT.
 

it to e;rviragrj ol -Lcd by o(llr ste dio: 
 ,tCf 3,200 for Uni tcdtile States and
 

3,320 fu1r and
Eganc Wales.
 

The d:i.:;tribot ions of bij.rtl.weightL; for four 
 age grocups of chil.dren who
 

died arc compared '. ith the distribution for the lving 
sample in Charts II.1
 

through [I .
 . Perhap., the most: noticeahlec thing about the distriibutions iS that, 

instead of forming ,lmouth curves, they fol.low a clhoppy up-and-down pattern,
 

peaking at inLerva. 
 of about 200-250 grams. This is apparently a very common
 

result 
and is due to the fact that people tend to round off the weiglht 

actucally registered by the sca.c.s. In their study of England, Pethybridge, 

et .a].. (976i) found a strong tendency for birl:hweights to cluster at the :ero 

and cight ounce points , and to a lesser extent at the even ounces in bet.en. 

The pattern was present in bothlihome and hospital births, although it wa; more 

marked for the home births.
 

The'charts 
 show a series of cl.ear and logical differences betwcen the 

birtdiweight: distributions for the dead infants and the distribution for tile 

living 0110. For examplc, the distribution for infants who died within a week 

of birth peaks con:siderably to the left of the normal. distribulion, showing a 

heavy concentration of very low birtIweights (Chart 11.1). Interestingly, it a lso 

shows a second, lesser peak well within the normal range. This suggests that some 

of the very young deaths nIay have been infants with some serious anomaly at birth, 

I/ In the present case, the pattern may furtherbe affected by the fact that
birthweight:s were entered only to tile nearest hundred grans on the survey
questionnaire. 
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unrelated to their weight. The mode of the distribution for infants who died 

between 7 and 27 days is again at a birtLhweight lower than that for tle 1iving 

children, but somewhat higher than the one for deaths under a week; it too 

is skewed to the right (Chart II.2), Finlly, the disL rilhtin Por death:; 

between 28 days and 5 months is very similar to the normal di.:;t ribut ion , except 

that it is displaced slightly t:o tht left, while the dis tribution for deaths 

between 6 11and months exactly reflects the normal distribution ((Wiarts. 1.3 

and II.A), Taken toget!cr, the charts suggest that b:irthweight i; unlikely to 

be a major determinant of mortality after the first few months ,* life,. 

The Regressions: Specification and General Discussion
 

The literature review in 
 the feasibility report (Russell and Burke,
 

1974, Part One) discussed a number 
 of factors that are believed to affect 

birthweight,or that are associated with high infant mortalty and may have tlhcir 

effects indirectly through birthweight. The following categories of factors
 

were discussed: 
 sex of the child; age of the mother; r-eproductLive history
 

of the mother; complications of pregnancy; spacing 
between births; medical
 

care before and during 
 the birth; and maternal nutrition.
 

A series of regressions were specified 
 to test the importance of these 

factors and measure their effects. The regressions are based on the record:; 

of all children in the San Juan survey who were under two years of age at death 

or interview, and for whom information about birthweight was av;i.al.e. There 

is a total of 2,084 such children in the survey -- 1,701 deaths and 383 from 

the sample of living children. The set of observations is limited to children 

under two years because this group most nearly matches the conceptually 

desirable group -- Ur,population of all live births (which is equival ent to 

the population of h ',.eights) during a given time period. The full. survey, 

which includes chil up to five years of age, is incomplete becaue children 
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b1./n dWho were i i u dIitd (I'll- Chi.i LIif' y.,la': prctd im,, the two yar survey 

per.'7i'od r, LIed.w:Ui 


Equa I.i, n:n111 I LIli', iit;Ii :e;cuinC ; 1 res ult:s Ije:i ion I I1..6 p L~eh' r, . il 

which may1' I, tlhou,,lht (I' as Liii I)c::c ((uaLi.ol, conLai[i:, va ial s] rcM'p.oseiit.Lni
 

all INolitC,:; rfor whi ci gootd m.','sit5 were avalabi .. EqiaLion:: I1.2 and
 

'.., 3 d iff r" ilnJy in LhtL io fo.nw con.ain; an alI teriia to rep"es onL.L of
 

the p ri :i l 
 ca re fatLO, whil.. Lh l.atter:einc orpora tes informasition aboutL
 

the outcoie or thl pl' V[oul:; pregnlancy Si.nce no inform:atioi about matera].l
 

nlrLriion wa;: aVa i a1b I fJo;li the sIrvey , sev., cal socio-
 ecounom ic factLors were
 

tes ted as ps;sible pro::.Les, in tie' hiopcs thaL the net effects of 
the other factors
 

would ho sir:I."ii iutd mrle aCulraCel Iy wh en the;e pro;; ,tre includtd. EquaLionw.er 


tie intltcrestilng t'se 


For obvious r-sons it was noL possible to inc lude in the regress ions
 

variabl.e s em.ltpreenLngoLI interval lhs and the out-come of tie
 

11..4 presents;; ilosL of t r:gre;sions. 

between 1)birt 


precviou pregnan cy , welll th set of observat ions includ ed first births. Thus
 

a sttcond set of obsu'vaLj.ons was dfin d -- all children untder 
two years of age 

for whiom hilrt'eigi.t data were ava.]iil.e and who were also of hictsecond or
 
2/ 

ihigher birthi order. EqtiaLion 11.5 is the hasi.c equation for this set of 

observa tons . It resembles Equation 11.1. except that variables reprs(,enting
 

the interva I betu[e birth s and theiioutcome of the previous pregnancy are also
 

included. Equation I11.6 examines the effects of sone proxi..s for maternal
 

nutr:ition oi the specification of 11.5.
 

'Tlevariables in the equatiions are in the binary form; they are defined
 

1/ See Appendix C for a fuller discussion of this poi.nt as well as for the 
olbsev;ation we igihits used in the regressons. 

2/ wi4 used for this set of: obser:vations are given in Appendix C.eights 



1/ 

in Appendi> 13. In l tiLs form a factor, such as Uiii' age (of thli mother, ik 

divided into several. imitual.ly Cxc1 usive ciasSos -.- 1i01' exampI rLiderL 17,t' , 

].7-20, 21.-25 etc. , and a serles of vari abIcs are deli.t 'd :01- CCic rI.C l'd 'hlCII 

take on the value one if the observation fall.s in that ckiass an1 til, va ll, ::kri' 

if it docs not. If there are n mutualy e:-:clus i~we classes , \,at i al.t:; W(t d1 'li'td 

for n-i of the cla.sSs. The omitted cass is uniquly rtpre tcle'I'l hy val : ('I* 

zero for each of the n-i variablcs. The important t:lh ing to ke1ep in mind i:, tliat 

the regruss:i.on coufficients sho.', the efftct tll.; C;15t2, the, lenck(in diffUcr 

2/ 

in bi.rthweight ) as sociatedl itllemmberslip the parcticuliaj class , c,,1.p.re'dwi.h i.n as; 
3/ 

to menbenslhip in the e, it ted l~a s 

The re].iabiil.ty of the resuilt for a partlicolar vai:Labelblc di peid:; ill iil:t 

on the number of observations that fall in the intL Val rl:pre.s ,ntd. I f LOw 

i.. 1.coefficient is comnter-intui.tivc and it turns out tilal: rclat l.Vivly 

vations fall in that category, we are just flied in \,icwilig tilt- rt,.;-I sS dItlmtfitlI 

The variables were dcfined to avoid this prol]cum but, i.1 ,;tn ca;cs,, a p;t ici!,. 

class or interval was of such interIst that a vari.ab1 c waS encaLt[d ft11 1i. 

even though the nuimber of observations was, relativi ly s;iaii. ]ier tl re 

information, tables showing the di s t-ribo tions , acros:; thL cIas,; :; dflid ftr 

each factor, of the two sets of obsCrVal: ionS usCd for tLenC r ;c;.ion'; arc gin in 

the appendix to this chaplter. 

With this backqground establi. h5led, we can turn to the ex:-ami.t aton of tOwt. 

regression rcsul.ts. As the :1...-itions dclmon:;t raLt, llo::t of tl1e, f;Ic tte te:;t. .; 

arc stat isL:ically significZ.nt. The coo ffici cnt; of dtterIlii.nat iA)u (R') art. pt ite 

a1/ Since several variabl.es arc often incc:;:ay toLrpreet tle cia-; ses tel 

fac tcr i I I
sCparate. lii'l s her. A 

givn factor, tile teris will be given 
always refer to someth.ng .ike Lic age of tllt i tl or tihe I. n-] t1i. phrte

nancy, while the torlu va illbla) will re' er speci.fieall.y to tht: bi.nary or" 

binlarics used to represenrt the factol.
 
2/ Since birthweiglit is li1:il II'd .11 Iiintil1ecds of grams a coeffIcint of, .,"y
 

1.297 repreC;Cnts 129.7 graim; 
for 	 iufant s wi. ti 'i.vei ch;iract:e .!Li: c';

3/ 	 T It.,S w can ct;t. i:l. LC tile I)i.ct:iweigilt 

by adding or ,l ,, I:h t d /i'fe ni i ( lc; 1s:;soc i.atud with Le.ho, cii;i ac t'r i -J.c ' 

frol tite coll; ;llLtut l:1it fll: thie equaI. :.ol. U:sing', EquaLion '1U1.1 as ;tn O,:.l: ;,l teh 

had 2 	 careestima te for fel.e infan \;1iSU 1110 t:her. 1. or vi;its ion prna to. 

but who, in a11.. ) l er r :;pccl .s, hlve dit ciaracl:eiri st:ics rcpr ,;CUll ted by the 

miuus 1.9/3, the co fs:ficiunt: 
oliitted c].a:;s, IS, 3]..360 (li I cons Llit term ?2.885 


for SEX, pl 0.18, tU cuCefficiUnt for VSTI.).
 

http:someth.ng
http:variabl.es
http:rcsul.ts
http:re].iabiil.ty
http:regruss:i.on
http:imitual.ly


qUATI .:U M..I.B., Lc lqut "i
 

I?'. l..rdc il .Vari:ii Iei i '.e, I, ini Imiunol ' .; Iugras!:-;, 

';(!I. of I)!.,,lvaioi : A' I.Pe'rcord: with valid lihrt , iht, and under 2 years of 
ape at Lit .tilme of LAJi MirL.' death.
ivi c. or 

F ftor c tor,.. '1. ,,or .:,l,,city _ w hy _s Co. rffi.ci L.- .,pro (SU.! N it!)vnit: 


Sv. of Child 
 SKX 
 -1.963 7.99 b 
 63.791 
Age of i ,l .r Af,.l! -4.062 4.28 8.551)
 

ACH2 -1.351 3.421)
AC;N3 0.800 2.38 a 
AGN4 .1.069 2.681)
ACO5 -0.551 
 0.91. 
AMPH6 1.836 2.43 2 

Numbur of P'PgnancJes TPRGI 0.976 2.67) 4.52b
 

(Paci.ty) TPIC2 
 1.297 
 3 .5 5 b
 
TPRC3 
 0.838 
 1.58
 
TPR,4 
 2.069 
 3.47
 

Nubn, r o. Pirenatail
 
Visits 
 VSTI 
 0.418 
 0.88 10.3 6 b
 

VST2 1.356 3.05b
 

VST3 1.972 4.611)
 

length of lPreg;nancy PLC]. -20.259 10.80 b 

67.821) 

PLC2 -5.608 4.76b 
]'LG3 -3.506 8.621) 

Place of Birth BPLC1 
 -0.352 
 0.73 0.53
 

Who Attendd lirth ATND1 0.123 
 0.43 
 0.61
 
ATND2 
 0.726 
 1.11 

Singl or Multiple 
1i r! Ii MUT -7.031 8 .76

b 76.31 b 

(oiI:, I ant 'Te im 32.885 
 _
 

I 2 
ror the c'quaion: .220 
F Jor t i, ,quilL n I 2 .72 
a. signifiicant: at th 95 pe:Cent level of confidence. 
b. signi.Vicant at the 99 percent level of confidence. 

NOTE: Each F-value indicates whether the factor 
as a whole is statistically significant.
Whn a fnctor is represtitvd by a singlC vaf'iablo the F is simpLy the square ofthe t-score. Whon a factor is represented by more than one variable it t:irns
out t]hat, in1 generaI, the lactor is si.ificant whenever at least one of the
variablt has a signifi.cant t-,score. Limitations on c oputer time made itimpo-sibic to calculate these F's for the equations other than the basic
equation in each chapter, but the reader can tell when a facLtor is signi.icant
by exaliin g Lthe I:-scores. 



EQUATION I .2: .'juat .. Ni.':t ,] V0M Ba:ic 


W I'L'I r' ii.L.,o ,,f na.Lal 'ii , 

Dependent Variable: li.rthwei§Lt:, in hundr. ,.,gr. 

Set of Observations: All 	records .. t" \'w2 li t .i'.:Lok :,aId ur:. 2 .ye: 
age at tl thitie of tih n r\,i.c; , . t . 

Name of Factor Nam: of VHrK .:hl Cveffi. at t- .'t 

Sex of.Child 	 SEX 
 -1.96V
 

Age of Mother 	 AGMI 
 -4.232 4 .51) 
AGM2 -1.445 3.65) 
AGM3 	 1.Ob 2. ., 
AGH4 	 1..236 3. 161) 
AGM5 	 - 0,300 0.50 
AGM6 	 2.047 2.701) 

Number of Pregnancies 	 TPRG1 0.874 
 2 . 39' 
(Parity) 
 TPRG2 1 .225 3.35" 

TPRG3 0.609 1.23 
TPRG4 1.950 3.2611
 

Number of Prenatal
 
Visits VSTX 
 1.415 3,531
 

Length of Pregnancy 	 PLGI -20.376 10.830
 
PLG2 -5.923 5.O0 b
 

PLG3 -3.437 8.431)
 

Place of Birth 	 BPLC1 -0.331 0.69
 

Who Attended-Birth ATNI)I 	 -0.1.76 0.63
 
ATND2 	 0.452 0.69
 

Single or Multiple
 
Birth 
 MULTI 	 -7.023 
 8 .7 1b
 

Constant Term 	 33.140
 

R" for the equation: .213
 
F for the equation: 29.42
 
a. significant at the 
95 percent level of confidence.
 
b. significant at the 99 	percent level of confidence.
 

2 
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L(QIUA'! IUN 110. : isic Equa:tion w itltAl.tcrnalu Va'i.able].!r 
for. Nuln~bor1 nf P'rvgunncll(ivs.[
 

tepend,.t Vari.a1l ,: G.r Iwhp'ig : , in h ,o', o f gra:mi. . 

Set of O1 ,urvatioi:-;: All recl7ds with valid hirthwuights and under 2 years of 

age at: t,, t:imc of int'erviw or death. 

n::'l f Factor hN;e of Vari;nbhIes Coefficient t-s core 

Se:: of Child SEX -1.719 6.991 

Age of lother AGMI. -3.517 3.74 b 

AG2 -0.966 2.646a 

AG,3 0.825 2.35 a 

AGI4 1.230 3 .0 9 b 

AGI5 -0.644 1.06 

AG6 1.578 2.09a 

Nu:mbur of PregnancLes TPC1 6.559 6.211) 

cross-classified by TPC2 1.463 3.75) 

outcome "f previous TPC3 -0.492 0. 37 

pregn;,ncy TPC4 -0.199 0.29 
TPC5 	 1.869 5,10 b
 

TPC6 2.923 3.42b 

TPC7 -1.849 1.76 
TPC8 1.749 3 .2 6b 

TPC9 -2.115 1.01 

TPC10 5.238 4 .3 2b
 

TPCII 2.165 3 .5 2b
 

TPC12 -0.556 0.35
 

Number of Prenatal
 

Visits 	 VSTI 0.361 0.76
 

VST2 1.439 3.26
 

VST3 2.104 4 .94 b
 

Length of Pregnancy 	 PLGI. -20.304 Ii.00b 

PLG2 -5.528 4.741) 

PLG3 	 -3.473 8 .6 6 b
 

Place of Birth 	 BPLC1 0.130 0.27
 

Who Attended Birth 	 ATNDI 0.047 0.17 

ATND2 0.498 0.77 

Singl.e or Multipleb 
Birth MULT 1. -7.579 8 .89b 

Constant Term 	 32.361 -

R2 for the equation: .249
 
F for the equation: 23.45
 
a. significant at the 95 	percent lve] of confidence.
 
h. significant at the 99 	Rrcent level of confidence.
 



- LI

..... !
... i K si.... . i: ,4: 1,., lo ....;i.,',' .' :: '': *. I . F hc' - M ucP.- t " an...;L' !;; d "lypv,,, NvIghlhr'oodA ' i 1 pN iIp 

M,p~Lrd,'n', V."ri:n&!.:: B"" v " .,k o f ;j,,, . 

Selt c& (':,crvaLj. ..: All r,.," wi -t. d b i ..
,i .; and un :-r 2 y.ii>rn of 
,,.~i
 L.-. ' l IV,' 

ninlll- :.l.r,r L"r";ahl.' C'; ',;: j , f[l]("i,)) (A ,, ." ' ;(,, ':
 

Sex of Chi l.d SI..X -1.9 8.12)
 

Age of :>'ther AC;I 
 -4,005 4 . 1.C) 
ACK.. h-1 06 2 .6 '
AGM3 1.019 2.86 
AC::4 
 0.980 2.3/iad 
AG;,5 -0.81.3 1. 34 
AGM6 1.699 2.20 ;
 

Number of Pru:gnancivs TPI 0.732 1.96'
(Parity) 
 TPUC2 1..141 3.041) 
TPRG3 0.613 1.113
 
TPRG4 
 2.098 3.36
 

;umber of Visits 
 VSTI 
 0.368 0.77
 
VST2 
 1.352 3 .02 
VST3 1.948 4 .4 6b
 

Length of Pregnancy PLG1 
 -20.086 10.891)
 
PLG2 
 -5.421 4.61.1)

PLG3 -3.596 8.621)
 

Place of Birth 
 BPLCI 
 -0.566 1.16 

Who Attended Birth 
 ATNDI1 a0.681 2.261 
ATND2 
 1.421 2.13
 

Single or Multiple
 
Birth 
 MULTI 
 -6.687 8.09 b
 

Neighborhood 
 NBRI a
1.073 2.39

NBR2 
 -0.679 1.91. 
NBR3 -0.522 0.65
 
NBR4 
 -0.172 
 0.50
 

Occupation of Father 
 OCFI 
 0.395 0.76 
OCF2 L.551 2.6.1)
 
OCF3 2.297 3.'
 
OCF4 2.137 3. 1
 
OCF5 
 -0.369 0.
 
OCF6 
 -1.288 1.
 
OCF7 
 -0.469 0..
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EQUAT. ()N I.., , t'Nhe(d 

().C~lA );Nl i(, ) (If I"M I I.ll', 

coin. uv.d! 	 O(F" -0.UR4/1 081 

OCI'9 -[}.008 0 .00 
OC 10 -0.403 0.60 
OC 11 -2.353 227 a 

OCt1'2 2.390 4.74 

OCF13 0.091 0.12 

(F1i 	 -1 .317 8. 721' 
2 35a
OCF15 	 1.328 

32.387Cons tan t Tr. m-

R2 for the equa tion: .253 

F for the equati.on: 17.32 
A. signigficant at the 95 percent level of confidence. 

b. signific :t at tle 99 percent level of confidence. 

http:equati.on


EQUATION i.5: I:n:sic EIqult 	La for c,; drun or ai,;Ly Two ,- ii, 

Dependent Vaj:iabl.e: Bi.rth..:eiLght, in zundrI.. i; of gram,., 

Set of Ob:ervations; : All. rocor,.; of c i.ldr.o v.i.h val I hi l,:, wh
v::; ,ri,vr' 
y:ir; ,'..a k., or 'th,und':r two of t:L tr of Lnl rvi ',, v 

and were not first: cii ldrcn. 

' Cor 'actoUr 
Naio of Fac:or Nnmr of Va l thl, " fl i I -v., 1" . noot ' 	 it 

Sex of Child 	 SE>: -1.962 60., 91 

Age of ihther 	 AGMI]. -3.i27 2.0 4.15b
 
AG12 -0.937 1 .7'
 
AGM3 0.781 IL,'.
 
AGM. 3.105 2.48
 
AG 5-. 9.' .7.
 
AG.6 1.744 2 1.
'11" 

Number of Pregnancies 	 TPRG2 0.430 1.27 
 1.85
 
(Parity) TPRG3 -0.085 0.6
 

TPRG4 	 1. 069 1..81 

Outcome of Previous Preg- CLI. 0. 118 0.24 0.06
 
nancy 
 CL2 	 0.177 0.27
 

interval Since Last Birth 	 SPCI -1.524 2.52 4.33
 
SPC2 0.431 0.79
 
SPC3 0.669 1.32
 
SPC4 1.466 3.02
 
SPC5 0.790 1.51
 
SPC6 0.342 0.06,
 

Number of Prenatal Visits 	 VSTI 0.891 1.62 8.13 b
 

VST2 1.200 
 2.3 7a
 
VST3 	 2.221 4.49 b
 

Length of Pregnancy 	 PLG1 -21.356 8. 73 53.1.81) 
PLG2 -4.431 3.32
 
PLG3 -4.24 3 8.85
 

Place of Birth 	 BPLCI. 0.102 0. 1S 0.03 

Who Attended Birth 	 ATNDI 0.064 0.19 0.47
 
ATND2 	 0.677 0.96
 

Single or Multiple Birth 	 MULTI. -8.649 8.441 71.231)
 

Constant Term 
 32. 368
 

R2 for the equation: .21.8
 
F for the equation: 15.41
 
a. significant at the 95 percent level of confidence.
 
b. significant at the 99 percent level of confidence.
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EQIJA.I ( ] 'I. 5, conLin"e 

NOi: U,' -valit:; W'.1hiorh. t1he facLo: as a whe]. is statistically 
:i. ".. cnt. ".,n aI ac t, i: repru . (L. l by a s ingle variab] , the 
F .!, i:~y L.._ :quu of L. L-,;core. When a lactor is repres nted 
y " , :a n.. nvariable t turns out that, in orual, L. factor 

is C" :-,3c . 0 nvtr aL Iast onc if ]ALhu has a significanttonevari.Iis 
t-nL . Li " t In on c ,;:i :c rr tW en.uade it iii :,. ibl.c t , calcul.ato 

tI- T's for qutllons otr" than Lt ihsi.c cquaLd n in eac; chaptur 
but L' . rcadr iin tell whun a Factor is s.i gnificanc by cxan:ining the 
I'-. C , .. 
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EQUATION 11.6: Basic Equation for Children of Parity Two or Higher with 
Father's Occupation and Type of Neighborhood 

Dependent Variable: Birthweight, in hundred; of gram;.
 

Set of Obs:ervations: All records of children with val]id bi.rthwe iglits who were 
under two years of age at the time of interview or death,
 
and were not first children.
 

Name of FHc tor 	 Name of Variables Coeffic i.,nt t-score 

Sex of Child 	 SEX -2.209 7.711)
 

a
Age of Mother 	 AG1i -2.913 1.99 
AGN2 	 -0.688 1.30
 
AGM3 1.201 2.81
 
ACM4i 1.240 2.70
 
AGM5 -0.425 0.63
 
AGM6 1.938 
 2 .3 4a
 

Number of Pregnancies TPRG2 0.546 1.57
 
(Parity) TPRG3 -0.313 0.60
 

TPRG4 1.096 1.81
 

Outcome of Previous CL1 -0.284 0.57
 
Pregnancy CL2 0.328 0.50
 

Interval Since Last Birth 	 SPCI -1.370 2.26 a
 

SPC2 -0.18 0.27
 
SPC3 0.934 1.82
 
SPC4 1.479 3.01)
 
SPC5 0.099 0.19
 
SPC6 0.028 0.05
 

Number of Prenatal Visits 	 VSTl 1.091 2.00 a
 

VST2 1.432 2.84 b
VST3 	 2.475 4.96
 

Length of Pregnancy 	 PLGI -21.040 8.83 b 

PLG2 -3.865 2.92" 
PLG3 -4.454 8.93 

Place of Birth 	 BPLC1 -0.351. 
 0.62
 

Who Attended Birth 	 ATNDI1 0.588 1.62
 
ATND2 	 1.281. 
 1.79
 

Single or Multipl.e Birth 	 MULTI. -8.612 8.19 b
 

Type of Neighborhood 	 NBRI 2.290 4.54b
 

NBR2 0.537 1.25 
NBR3 0.808 0.94 
NBR4 1.254 2.99 b 



EQUATION 11.6, continued 

Name of FVnctor 	 Namc of Variable; Coeffi cient t-scorc 

Occupation of Father 	 OCFI. 1.377 2.17 a 

OCF2 1.789 2.60b 

OCI'3 2.1.00 2.74b . 

OCF4 2.447 3.05 
OCF5 -1.041. 1.65 
OCF6 -0.357 0.22 
OCF7 -0.813 0.99 
OCF8 -0.224 0.33 
OCF9 -0.701 1.15 
OCFIO -0.824 1.08 
OCF11 -2.308 2.14 a 

OCF12 3.449 6 .1 6b
 

OCF13 0.999 1.19
 
OCF14 -0.699 0.72
 
OCF15 1.081 1.78
 

Constant Term 	 31.521
 

R2 for the equation: .269 
F for the equation: 11.96 
a. significant at the 95 percent level of confidence. 
b. significant at the 99 percent level of confidence. 
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respectable for regressions based on large household surveys and indicate. 

that the included variabTcs explain between 21 and 28 percent of tIlm variation 

in birthwoights. 

The results shown in Equations II. through 11.6 will be taken up in 

detail in the following sections. 

Sex 	of the Child 

The review of the literature revealed that female infants have lower 

mortality rates than males, particularly during the neonatal period (0-27 

days), and these findings initially led us to hypothesize that females have 

higher birthwcights. But our reading since then has indicated that females 

are generally lighter at birth (St. George, et.al., 1970; Pethybridge, et.al., 

1974). This is borne out by the coefficient for sex in the regressions: for 

example, the coefficient in Equation II.1 shows that female infants in San Juan
1/ 

are about 194 grams lighter than male infants. The coefficient for this 

f.ctor is highly significant and fairly stable in value across equations and 

sets of observations, ranging from a low of -1.719 (172 grams) in Equation 11.3 

to a high of -2.209(221 grams) in Equation 11.6. 

Age 	of the Mother 

Studies of neonatal and infant mortality show that these death rates 

vary with the age of the mother. There is general agreement that infant 

mortality is higher for older mothers -- those over 35. There is also evi

dence that very young mothers experience high infant mortality rates, although 

1/ 	 The reader should recall that a regression coefficient gives the nut effect 
of the variable, holding constant for the effects of all the other variabl.es 
included in the equation. 

http:variabl.es


-21

tii: 	t-xact , tLmt mithav:; the daul'r 1.line is nl,tclear. AL.ter caru! .'L. review of
 

a;t tud..l the Nationi;tl Academy of Sciences (1970) concluded that mothers
 

under 1.7 sI 'osharpliyIuighcr infant mortality rates, while the risks for 	mothers 

1.7 	 to 1.9 are ;imilar to those for mothers 20 to 24 years of age
 

We hypothesized that: irthwu [.1 it might be the mechanisn through 
which the age
 

of the mothor infl.uenc2C; her infant's risk of 
death. Accordingly, we entered maternal
 

age in the r7grcssio.ns. Following the National Academy of Sciences 
we specified the
 

age class:; ; as under 1.7 (ACIGI), 17 to 20 (AUI.12), 26 to 30 (AGM3), 31 to 35 (AGI-14),
 

36 to 40 (AGr15), and over /40 (AGC6), with 21. to 25 the omitted class.
 

As Equation II.. shows, youngor mothers 
 in the San Juan survey do have significantly 

lighter babies than older mothers. (The age coefficients from Equation II.1 are
1/ 

graphed in Chart 11.5.) The babies of mothers under 17 are 406 grimls -- more than 14 

ounces -- lighter than the babies of women in the 21 to 25 year age bracket. Mothers 

17 to 20 years of age are still at a significant disadvantage, although the differential 

is much less -- about 135 gramns, or just under 5 ounces.
 

The babies of mothers 26 to 35 years of 
age (AGM3 and AGN4) are significantly 

heavier than those of younger mothers, But the advantage disappears for mothers 36 to 

40 -- the coefficient for AGM5 is statistically insignificant and negative. Unexpectedly 

the coefficient for AGM6 (over 40) is again significantly positive. This result may be 

due to the idiosyncrasies of the few cases in this group. While 64 deaths fall in the 

over 40 cla'ss, only 13 of the more heavily weighted living children do (see Table 3 

in the appendi.-x to this chapter). 

It is interesting to compare Equation 11.1. with uations 11.5 and 11.6. The 

results for the older mothers arc about the same, but the coefficients for younger 

mothers (AGDl and AGM2) are somewhat reduced in size and significance. Reasonably 

enough, since Equations 11.5 and 11.6 omit first births, many fewer mothers 

i/ 	The birthweiihits shown on Charts 11.5-11.9 have been derived by adding or subtracting
the differential associated wi j the particular characteristic from the average
birthweighit for infants in the omitted class, rather than from 	the constant term of
the 	equation. Using the mean jipl:ies that the characteristics of the infants in the
omitted class, other than the one of interest in the chart, were those that actually
occurred :i.n the population. The constant term implies a comparison with infants 
all of whose characteristics are those of the omitted c].asss. 

http:r7grcssio.ns
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1.11this ScL 017 olbscVa Ii.n.i; fIl .it thlese ynl., ageZ,, !,':;:s and tho,;e that 

rellmlnl 	 Iite d LIo fa .. t 'v.; d sl t i Ij}(:1"ppe end Of .i:h! inte rval., These ihLts are 

.,ndoubtedly ; I arge of eL' . i l u de f fl.,onces .poart: tlI t;io I ur 	 eC . ii ecn 

Equations i ..1,and Ii .5 and 11.6. I'ut the clius als;o sliggesC tLh. possi

bility thai. there is ai .i.nteracti.un between parity and niieitirnal age \liar makes 

the effect of the two factors cob.iined greater than tlIC siu1111Of their tladividual 

effects. 

Taken to,,etlier these result ; agree in a general way with the tabulations 

presented by St. Georgo, et.aI.. (1970). Their tabulations break the age range 

into fewer classes than we used, but show birthweights for imothers under 20 

to be cons idrAL! ),bly lss than those, for older mothers, both in Trinidad and in 

England and Wales. Blirthweights increase steadily with maternal age through 

the 30's in both countrics, and on into the 40's in England, but they decline 

after 40 in Trinidad. Pethybridge, ot.Al.. (1 9 74) also report average birth

weights increasing with maternal age, but their data show a small (al though 

statistically insignificant) decline after the age of 35. 

ReprodliucLive ll istory of :he Mother (Number of Precnanc ic.cs and Ou tcome of the 
'revious Pl:'j, l'lncy) 

Informnation about two aspects of each mother's reproductive history was 

available from the survey -- the total number of her pregnancies and the 

outcome of each pregnancy (whether the infant died, and its agc at death). 

Equation II.1 includes variables representing the total number of pregnancies. 

First children are the omitted class, and the four variables divide the rest 

of the range into two pregnancies (TPRGI), three or four pregnancies (TPRG2), 

five or six pregnancies (TPRG3), and seven or more pregnancies (TPRG4). 
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Vaci.ab l .1in 	 Chili-.drcnThe coofficlui L : for tL we 1Cs Ecquat icn 1.1.11 how,, toat 

of highr: parities a., w.ithoui: ,xcop ton, hoavier than fir]st chi Il):oll. Cht1: L 

11.6 grapl:; these rtlts. Whiii. the diffk-cential is uneven -- L. :i;g, [ai Ilig 

and then rising again, the diffc.renlces 1)c .;[:,n the hiher par lvyg,,10(ips are
1/ 

not significant at t:Hic usual confidence. I evcis. Tli. agrCS . i i tle taIt II 

findings of St. George, et.a].(1970) and Pethybridgc.-, ot .al.. (1 97,'1), which !;how 

a substantial difference between Eirst and subsequeiit children , but siallr 

and irregular differences between children of higher parities. 

In the case of first births there is, of course, no previous pregnancy, 

hence the definition of variables representing outcoc of the previous prc.nllicy 

presents difficulties when first births are included inthe obser\ation set. 

Equation 11.3 offers one way around this problem. A set of variabhes was 

included in this equation which represents a cross-classification of the total 

number of pregnancies with the outcome of the previous pregnancy. First births 

are again the omitted class. The variables TPCI through TPC12 denot(e the cells 

of the cross-classification -- for example, TPCS denotes all cases of fifth or 

sixth pregnancies in which the previous child was born alive ,nd ,s still. 

living at the time of interview. TPC]., TPC4, TPC7, and TPCIO represent cases 

in which the previous pregnancy ended in a fetal death. TPC3, TPC6, TPC9, and 

TPCl2 represent cases in which the previous pregnancy ended in a live born child 

who subsequently died. The remaining variables refer to 	cases in which the 
2/ 

previous child was still living at the time of interview. 

I/ It was noted earlier that the coefficients for binary variables measure
 
the standard errors and resulting
differences from the omitted class, and 

t-scores refer to the statistical significance of that difference. Compari

son of any two inclided classes proceeds like the ordinary test of the differ

once bef ii two means. Tihe stadard (,rror of the difference between the 

coeffi " is al)p]oxima ted byfa-' + Gz , where 9a, and b - (len}ote tile 
" 

standar: ors of the coefficients in question (MNlichar, 1965). Since tL=,/o 

the rea. an, of course, derive the needed standard errors by dividing the 

coeffic: by their t-scores. 
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The results, graphed in Chart 11.9, are quite interesting. Part B of tim 

chart show:; the results for the four parity classes with previous child born 

a]ive and still living. The increase in wei.ght for child,-in beyonid the first 

is statistically significant, as before, but the relationship is considerably 

smoother than in Equation II. (Chart 11.6). 

The results for cases with death as the outcome of the previous pregnancy 

are. less clearcut. Part A of Chart 11.9 shows the differentials by parity 

when the previous pregnancy ended in a fetal death ; Part C of the ciart shows 

the case for death after live birth of the previous child. In both cases the 

results arc mixed, with some parities showing higher birthweights than first 

children and others showing lower weights. 

But when we look again at Part B of Chart 11.9 and realize that children at 

these parities would normally always be significantly heavier than first 

children, the results are illuminating. While the negative differentials between 

many of these higher parity infants and first births are not statistically 

significant at the 95 percent level of confidence, some of the differentials 

between them and children of the same parity with previous child living are 

significant. In particular, infants of the third through sixth parities 

preceded by a fetal death (TPC4 and TPC7) are significantly lighter at birth 

than children of the same parities preceded by a living child (TPC5 and TPC8). 

The increase in the 2 oOf the equation also suggests that the classification is 

important. 

These results, while interesting, must be taken as highly tentative. As 

Table 4 in the appendix to the chapter shows, tile numbers of cases in some of 

th classes are quite small, and this is undoubtedly the cause of some of the 

irregularities in the results. 



EquatL .,: I l.5 1n.I..6 w. ,: >is.'c.' on 'vs:t of ,, ' 'na t..I on-; tih. t e::.:clude~d 
' rst birt:.: ,. : .- V: ~t JL],w: : p;r. , :1.I.: o va,i , ,
 

n'::nbor of 
 :ie:t ('JflJ2-:' ) , I oil . ofI toeq 
.V .i us 

(C I -2) .- r-r.l . c u1i nc ;,:..1. 1w:" pr6ginimil., I it to re ,. i
 
to birt hw ci.ht, 
 i n lin .ifi tI e t-ar. ,1-1. o1,. .L L1i'L, on I iher do,:; :it: app ,air"
 

to be a sLr. Fj.c:iant p 'tte.n of di.,r nces i gherl - t,iJ : . . :, .,And
 

in its new fori:i theCu 
 tccoe of thc: previous pr( ,iLncy Ls !-,iLis tica I.:. in.ig -
nificant, a reasonable result whoen WC recal I ti._ irregul. r pltitfrn tiiaL
 
e;.cmrged when 
 outcome was crss-class ifiede ith parity in Ek!t io I[i1o. 

The survey provides a complete history of al.l the 0tLco':1.V-- of prcv'i..us
 

pregnancies for each mother. It is already 
 evident that t:hicru arc ],., -
with using this informr-ation -- the fewness of obsUrvatiori. in even the si;:pi.o t 
classifications that separate previOUS deaths from living prod 'ts , th
 
fact that first children have no preceding products, second children hiave only
 
one, and so on. But 
 the information is there and other \..ays of su::z.ri:- n.; it
 

might be able to 
reveal relationships beyond those discussed here. 

CoM=lications of Prenancy (Length of Pregnanc and Multini . Blrths)
 

The-term "complications of pregnancy" 
 brings to mind conditions il'e 
edema, hemorrhage, infectious disease, and Caesarean delivery. The survey
 

tried to collect information about 
 these conditions, but the results were 
disappointing. For one thing, the inforimition was requested only for deaths, 
not for living children. But even for the deaths the data actually collected 

we, t so poor that it was only possible to say. that there had, or had not, 
ny complications: differentiationbe.. by type of complication was impossible. 

0ause of these deficiencies in the data, no variables for this sort of 
coi :cation were tested. It would be possible to test whether the presence 

http:su::z.ri
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of coml)ications (type unknown) affects birthweight by separating out the
 

birthweigl t.; for the deuaths and 
 computing additional regressions for this
 

set of observations. 
 But given the constraints on progranuiling time, and the 
1/ 

poor quality of the informatiol, it did not seem worthwhile to do this. 

Two other characteristics of the piegnancy were available -- its length, 

and whether the birth was single or multiple. As expected, multiple births 

are as.sociated with significantly lower birthweights. Equation II.1 shows 

that multipl.e births averaged 703 grams (about 1 pound, 9 ounces) less than 

single births. Equations 11.5 and 11.6 indicate that the differential is
 

somewhat higher for births beyond the 
 first -- about 860 grams. These results 

agree closely with the differential between multiple and single births of about 

800 grams found by Pethybridge, et.al. (1974). 

Length of prcgnancy is divided into four classes: six months or less
 

(PLI), seven months (PLC2), 
 eight months (PLG3), and nine months, with nine 

months serving as the omitted class. The results are highly significant, as 

expected. Equation II.l. and Chart II.7 show that pregnancies of six 

months or less produce babies 2,026 groms (about 4 pounds,8 ounces) lighter 

than full-term babies, on the average. The differentials decline as the length 

of pregnancy increases: seven month births average 561 grams (I pound, 4 ounces) 

lighter than full-term, while eight month births are 351 grams lighter 

(about 12 ounces). 

The coefficients are stable across the specifications that include first 

births in the observation set (Equations II.1-II.4). But when first births 

are excluded, the differential between seven and eight months disappears 

(Equations IT..5 and 11.6), and the coefficients for both categories show a 

./ Since no information about complications was collected for the sample of
living children, it is not possiible to test for the direct effects of 
complicat:ions on mortality. 



(diffo',.nc from I ulH--Lel:mii. h .: of about 400 gram:2. The PAIIO ;taft wa rned that
 

til( t'litit of pl;gmtamcy clat;I l ,iLt1l Ll1 jiab Ic '.I'h'll oltained f'rom the 
 Ilolll.
 

interv.'.,t ;.:1i i: ":,''.,; lprob 
 . Hha:t r:L'u;ult u],. t:hi., rtIIk2C'L l inaccurac i.e . n LiW 
I/
 

dis;ti..w! Lo betWV :.:.'ent e:.ilt lloll ti go tatLioll ,. 'd s.-,il and 

TihU rsults fi:()m Equation;; T1.1-IT ./i Ire in gWncr:ul a'rcc.u'L ,ithl Ole, 
2/

finding:; of St. e t.n]__..George (1970). 'JL ir tab1 ttionS for i [nidad show 

that infants of 28 to 30 week,;s ustation , about lic i. h Illot-1l, are 2,052
 

grains lighter thaii full-term babi.es. 
 Infonts of 32 to 34 weeks geltaLiil, 

well into lhe sevenLh nonti , arc 1,040 grams Iighter and thost! born dotring 

weeks 36 to 38, the eighth moith, are 342 grams ligit.-,r, The dif feren ti.l ohir seven 

nionth births is much larger in their tabulations than in our equations , butt Ilc 

other differentials are surprisingly close. 

.Spacing 

The literature review in the feasibility study noted that both very close! 

and very distant spacing are associated with higher rates of stillbirth and 

neonatal mortality (Morris and Heady, 1955). 
 This laises the po:;sibility that 

an infant's birthweight is influenced by the lei'gl of time, that Celap:Ses betJCcn 

a previous birth and its conception. St. George, et.a. (1.970) found no 

general connection between spacing and birthweight but, on the basis of a few 

observations, they speculated that repeated closely spaced conceptions result!]td 

in lower birthweights. 

1/ In the feasibility report (Rusisell and Burke, 1974, Part Two) we took adviantge
of the fact that, for the deatihs, ]lng tL of pregnancy was frerjttntly availab 1
from both tile honc interview indImedical records. The re atively low cor vol ationf;
between the two sources (.83 for ca:h iis tunder one inonLii, but .55 for o lder 
deaths) suggest tihat tie ]ionic interview w",as an unreliable .source lor this 
information. 

2/ Exact comparison is not possib1e since tuier findings are broken out by two 
week intervals, and the information given is insufficient to allow us to combine 
intervals to match tLe ones used in the regressions. 
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In order to invostigate the effects of spacing we first had to omit
 

first births from the svt of observatins. The desired measure of spacing
 

A tn tMY bct:..,L
o.n 
the birth of one child and the conception of the next,
 

but t.: mua::,. a'vailable i; the time between the 
two births. This measure
 

wt.; dM&.' den ot seven cla:;ps: 12 months 
or less (SPCl), 13-15 months
 

(EPEE), 16-18 rw:Lis (SPC3), 19-24 mwtths 
(SPC4), 25-36 mrnnths (the omitted
 

clas:;), 37-48 ;nth, (SPC5), and 
over 48 months (SPC6). SPCI is intended
 

to r .:'scrt
SL' 
thsu infants conceived within three months of the previous birth, 

but it is an ir::arfact proxy to the extent that the child of record was pre

mature.
 

Two of the spacing variables show a statistically significant difference from 

the omitted class; in Equatio1ns I1.5 and i[1.6. When the interval between births
 

is 12 nnti, or less, birtwigihts are significantly reduced 
-- by 152 grams
 

in Equ.tion I1.5 and 137 grams 
in Equation 11.6. Birthweight increases there

after, and is si"nif icantly higher (by 147 grams) 
than the omitted class when
 

the infant foll..s a previous birth by 19 to 24 months. 
 Intervals longer than
 

three y"ar. "rc not significantly different from those in the 
omitted class.
 

Mendic l (re Befo-re and Durin, Birth 

The initial literature review did not uncover any studies that examined 

the relationship betwoen medical care and birthweight, and the evidence 

about links between infant mortality and medical care was sparse and contra

dictory. But 
on the basis of their Trinidad sample, St. George, et.al, (.970)
 

report that, when the pregnancy was complicated, infants whose mothers received 

no prenatal care were substantially lighter than infants whose mothers did 

receive care. 
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The survey gathered data on tIie numbl)L.r of visits; lor prenalltal car(!
 

and this in Cormation was usedi in lihe reglre ssions. 
 (TIhe re is5, 1how'ver , no
 

information about the K visiil:.) P renata Ji; .., e..: li. t
con tent thIie vis 


into four classes: one or 
 two vi.s its (VSTI); three, four, or fi.e vi.uiits
 

(VST2); six or more visits 
(VST3) and the omitted class -- LIos e who hat
 

no prenatal care.
 

The results are of considerable interest both because of the paucity of
 

evidence on this point for developing countries and because of ticir s ignificance 

for programs aimed at reducing infant mortality. As Equation I shows , pru,:nit.l 

care is associated with a significant increase in the infant's birtlzweigILt. 

One or two visits are statistically insignificant, but three to fivc visi..: are 

associated with an increase in weight of 136 grams and the couffici.L is
 

significant at the 99 percent level of confidence. Six or more vis;,its nre
 

associated with a still larger weight gain -- 197 grams, or about suv-n ouIL es. 

The difference between the coefficients for VST2 and VST3 is not statisticllv 

significant.
 

Equation 11.2 uses an alternate representatioa of the prenatal care data. 

VSTX groups all mothers who received some prenatal care and compars them 

with those who did not. The coefficient shows that, on average, prenatal care 

resulted in a weight increase of 142 grams. 

Comparison of Equation II.. with Equations II.3 through 11.6 -- all. of 

which use the same variables to represent prenatal care -- shows that the 

coefficients are stable, in both value and significance, across speci

fications. Equation II'A is perhaps the most interesting because it includes 

two socio-economic factors, and one might expect prenatal care to be correlated 

with these factors thus reflecting their influence whenever they omiLted.are 

I./ The survey did not distinguish those with e:ight visits from th, ith more. 
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But the coefficient values are virtually identical with those in Equation II.1, 

as are the t-scores. 

Two measures of care received during the actual birth are also included 

in the regressions -- place of birth and attendant at birth. The coefficient 

for BPC] is never statistically significant, indicating that babies born 

at hiotv do not differ in weight from those born in the hospital. The atten

dant variables are statistically insignificant except in Equation II.4. This 

result need not be taken seriously since it is not supported by the other 

equations, but it i. worth noting two possible explanations for the significantly 

positive coefficients in this equation. The first possibility is that they may 

represent a tendency for the birthiweights of infants not delivered by physicians 

to be over-reported. The second is that the result may reflect a tendency for 

recognized high-risk mothers to be attended by a physician. 

Maternal. Nutrition 

The literature review (Russell and ]Burke, 1974, Part One) repeatedly 

turned up evidence of the importance of maternal inutrition to infant birth

weight, and our subsequent reading has confirmed this relationship. Without 

exception;, authors who have used the height and weight of the mother as proxies 

for her nutritional status have found that taller, heavier mothers have 

heavier babies (St. George, et.al., 1970; Kapur, et.al., 1971; Shah and Shah, 

1972). In an investigation of a different aspect of maternal nutrition, 

Harrison and Tbeviako (1973) found that anemic mothers whose anemia went 

uncorrected during pregnancy had lower weigjit babies, and that the infant's 

weight was related to the degree of maternal anemia. 

No information about maternal nutrition was collected in the survey. This 

is a serious problem, both because It precludes direct investigation of one 



prog-am pcssitbi.lity, ]rnatL. food supplI emenk,, and heca",A;,i i " lii-,v1s to
 

give rise to :;tatistical. prolim; SptucificalIly, if an .iiKpOrMt j. t'l:
 

like maternal nutrition is omitted, 
 and if it iM corr].aLct with son, of tile
 

included variabl.es, the e atler variables 
 wll pick up sow lA the influ wi'
 

actually due to maternal utritien. There 
 is no way a rout iilh Ihe policy prl'O[m].iiu
 

but we attempted to solve the statis 
 tical prot Jum by expl mnt:ing M.,itLi
 

several socio-ceonolnic variabl]es that might be re lated to the 
mitLr' nurtrition -

the type of neighborhood, father' s occupation, the educat ion of thc p ar, Lts
 

and the water and toilet facilitics 
 available to tme housecold.
 

Equation II.4 shows the results when type 
 of neighborhood and occtpation
 

of the father 
are included. The coefficients of the varjiables are r'as enab]Q 

and suggest that the two factors may be serving their intended purpo.e -

to stand in for tihe influence of maternal nutrition. For example, infants 

born into well-to-do, or good, neighborhoods (NBRI) have significantly highe-r 

birthweights than those in the omitted class ("medium" neighborhoods). Those 

born into poor, very poor, or rural neighborhoods have lower birthweigAts, althomh 

the coefficients are not statistically significant at the 95 percent le\vel of 

confidence. 

Similarly, the results for father's occupation are reasonable. The infants 

of fathers in the professions (OCF2), clerical or high-level sales wor]k 

(OCF3 and OCF4), assorted crafts (OCF12), and miscellaneous (OCF]5) have 

significantly higher birthweights than those born to farm workers, tle omitted 

class. Only infants whose arefathers laborers (OCFll) or police, firefightcrs, 

guards, etc. (OCF14) have significantly lower birthweights. Equation 11.6 

adds type of neighborhood and father's occupation to the basic specification of 

Equation 11.5, similarwith results. 

http:variabl.es
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Comparing Eqia i.ons II.1 and I.4 we see that the added factors have 

If we are wi]llinglitt]e effect on the coefficients of the original variables. 

to as;u thlat I aturnal nutr:i.tiorl is reasonably well represented by type of 

neigh 1l)1, ' ,.(d and I:atic.r's occupation, tils comparison ]ends support to the 

validLky ol our rel;tslt. Some specific comparisons were noted earlier, but 

l,'ap, ;J.lt(iteesting is the fact that the coefficients for the prenatal care 

variab I s arc viti:uaLly identical in the two equations. 
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AP'ENDIX TO ClHAPTE;R 11 
Distributions of Obsertvations wit:h Valid IBirthweight;s. 

by Factors lsed in the Regrussions 

(A) 	 All. records with valid birtlhweights and under 2 years of agv at thu Lime 
of interview or death. 

(D) 	 All records with valid birthiweights who were under two years of age at 
the time of interview or death, and were not first children. 

1. By Birthweight (in hundreds of grams) 

Under 14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45 and over 

(A) 
Deaths 

176 
181 
206 
305 
338 
355 
100 
40 

Sample 
0 
2 

17 
56 
130 
112 
51 
15 

Deaths 
130 
129 
148 
220 
254 
276 
82 
32 

(B) 
Sam;ple 

0 
2 

11 
37 

105 
92 
42 
14 

TOTAL 1,701 383 1,271 303 

Note: Birthweight is the dependent variable in this chapter and the values 
were not grouped in the regressions. They arc grouped Itere only for 
convenience. 

2. By Sex of Child 

(A) (B)
Deaths Sapl .e Deaths Sa_ -] eFemale 
 776 189 587 148


ale 
 925 194 
 684 155
 

TOTAL 
 1,701. 383 1,271 303
 



AI'.:..*hX TO h.r;: Fl ' d1i1I , ,: 

3. 	 By Age oj: ': ,:l:l: 

(A) 	 (I;)
J~e;, tl,;:. utiip"lela Ile;: s anplt, 

[ I. wi Iicd 6 1. 2 1
 
10-16 years 82 6 19 3
 
17-20 years 380 48 192 27
 
21-25 years 458 144 351 102
 
26-30 ynrs 347 79 306 66
 
31-35 years 224 70 205 69
 
36-40 years 1.40 22 132 22
 
41-69 years 64 13 64 13
 

TOTAI, 	 1,701 383 1,271 303 

4. 	 By Total Number of Pregnancies (Parity) 

(A) (B)
 
Deaths Sample Deaths Sample
 

One 422 80 - -

Two 329 100 329 100 
Three-Four 417 126 417 126 
Five-S ix 	 247 46 247 46
 
Seven or more 	 278 31 278 31 
Unspecified 	 8 0 0 0 

TOTAL 	 1,701 383 1,271 303
 

5. 	 By Cross-classification of Total Number of Pregnancies (Parity) with 
Outcome of Last Pregnancy 

(A) 	 (B)
 
Parit'/OtLcme Deaths Sample Not Applicable 
One 422 80 
Two/fetal (dlath 33 5 
Two/still living 250 68 
Two/died after birtlh 36 3 
Thre e or four/feLal death 50 14 
Three or four/s til.l living 272 97 
Three or four/died after birth 55 10 
Five or six/fetal death 40 6 
Five or six/stil.] living 1.64 39 
Five or six/died aftur birth 29 l-
Seven or molm/Iftal death 44 4 
Seven or more /st i.l. 1living 194 25 
Seven or more/died after birth 31 2 
Unspecified 81 29 

TOTAL 	 1,701 383
 



6.~~j gy or Pr onmI .1~dj 

((A)No t ,App! it ib is'
S t-i I. ] ivi.o, il: L~ lfI,,, NoL 

F Ua. da th 

Died aKLe. i:.\ b:i.rth 

Unspcciried 


TOTAL 

7. By Length of Pregnancy 

(A) 
Deaths Smile 

Six months or less 	 148 1 

Seven months 207 2 

Eight months 271 39 

Nine months 1,062 337 

Unspecified 13 4 


TOTAL 	 1,701 
 383 


8. By Multiple or Single Birth 

(A) 
Deaths Sample 

Single 1,523 368 

Multiple 170 8 

Unspecified 
 8 7 

TOTAL 	 1,701 383 


9. By Interval Since Last Birth 

(A) 
Not Applicable 

12 months or less 
13-].5 months 
16-18 months 

19-24 months 
25-36 months 
37-48 months 
more than 48 months 
Unspecified 

TOTAL 


!)ma vhln: 
186--!211.)-8-89 .. 

f_ v nL 
2 

167 
151 

29 
16 

73 29 

1,271. 303 

(B) 
Dathy Sa_L., 

97 0 
154 2 
202 29 
808 267 

10 5 

1,271 303
 

(1B) 
Deaths Sa 

1,132 290 
139 6 

0 7 

1,271 303
 

(B) 
Deaths 	 Samplo 

164 24 
195 31 
147 40
 
243 43 
264 60 
114 38 
134 38 

10 29 

1,271 303
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APPF;,'I 'J. CII'Yi"",,O iI, cont ucd 

1.0. i;y ,l.r of*JloI Vi.:- It:i for ]'rcnat:al. Cart' 

(A) (B) 
Da.-;, t h Sn2!I ,1 e De a ths S'a.11111.e 

N 1c87 . Il. 21.3 35 
1- 2 v 1 .i 373 66 282 53 
3-5 vi. i v: 509 101. 394 82 
6 or ::,r.t vi: its 428 1.61. 308 121. 
1ln:p, ( IF" ,.d 1.04 l4 74 12 

TOTAL 1,701 383 1,271. 303 

11 . By P].;ce of 8irth 

(A) (B) 
Deaths Sa..:,1e Deaths Sail .e 

IIospital 1,552 345 1,148 270 
loime, or otler 148 37 123 32 

UnspecifioCd 1 1 0 1 

TOTAL 1,701. 383 1,271 303 

12. By Attendant at Birth 

(A) (B) 
Deaths Sa rl].e Deaths sampl.e 

Physician 478 131. 342 91 
1Mid(wifE 1,082 224 817 186 
Other, or no one 107 21 86 21 
Uns1 cc ifi d 34 7 26 5 

TOTAL 1,701 383 1,271 303 

13. By Type of Neighborhood 

(A) (B) 
Deaths Samn.e Deaths Sampl.e 

Wel.-to-do, or good 68 42 42 37 
Medium 336 1.17 234 79 
Poor 308 88 238 71 
Very poor 1.16 10 92 1.0 
Rural , or no neighborhood 862 124 656 104 
Not Speci.fid 1.1 2 9 2 

TOTAL 1,701. 383 1,271 303 
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flPPENNJ (,l'1l.I1,1,II) coil( ilwid 

.4. By OccupL'ion of F :ither 

(A)
])eatli:: Saip v_ 

(Ii
]) at!lez;. S mPhl." 

Farm Workers 643 99 505 89 
Unspecified 1.70 29 so 20 
Professional r; 28 25 18 19 
Other Clerical Workers 57 16 /Jl 1.3 
Sales: Working Proprietors, 

insurance and real estate, 
manufacturer-'s agents, etc . 13 18 1.0 12 

Shop Assistants and Sa].c:-;men 92 29 70 1.9 
Farmers and Farm Managers 50 4 40 2 
Drivers, Road Transport 53 16 38 1.0 
Toolmakers, Machinists, 

Plumbers, etc. 68 26 50 17 
Bricklayers, Plasterers, and 

Other Construction Workers 149 27 123 19 
Millers, Bakers, Brem:1asters, 

and Related Workers 36 16 24 13 
Laborers 67 5 55 5 
Other Crafts C6 29 55 26 
Electricians, Carpenter:s, 

Painters, etc. 56 1.2 42 10 
Firefighters, Police, Guards, 

etc. 52 9 43 7 
All Other Occupations 101 23 77 22 

TOTAL 1,701 383 1,271. 303 



CHAPTER III. Application of the Nutritional Classification 
Systum for Infants Under One Year 

In troduc tion 

Numerous studies have found nutritional status to be an important
 

determinant of infant mortality. This is 
 indicated in the literature review
 

reported in the feasibi]ity study (Russell 
 and Burke, 1974, Part One). For
 

example, a 
 Peruvian ';tudy found statistically significant differences in 

infant mortality betwe:en an experimental group which received food supplements
 

and a control 
 group which did not (Baertl, et.al., 1970). In a Guatemalan
 

study there was significantly less mortality, 
 as well as slightly lower 

morbidity and increased physical growth, in a group which received food 

supplements, as compared to both a control andgroup a group which had 

special medical care and improved sanitation facilities (Scrimshaw, 1970).-

A regression analysis of data from Costa Rica and Mexico found nutrition to be one 

of two factors that were cnnsistently significant determinants of infant and 

child mortality (Sloan, Many1970). studies cite two mechanisms via which 

nutrition is expected to influence mortality: poor nutrition reduces resistnce 

to infection, and infectious disCases may precipitate malnutrition (Sloan, 1970; 

llMi man and lall, 1966; Scrimshaw, ,t.al., 1966, 1968; Jelliffe, 1.968, 1969, 1971). 
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Tabula ti.oins regarding the underlying and associated ca ,j;is of infant
 

mort:ality repolrted in PaL [crns or Mota-l i-t 
 jn Ciltiidhood (PuIfer and Sorrano,
 

1.973),indicatu the importance of nut:itional status. 
 Tab], 111.1,wh icii icontains 

these tabu]..tions for tLe South AmecanCl nitvs s;utrvcyed by PARO, sh that
 

nutritional deficiency i an associated cause 
 of deatL in a high prprtLion
 

of cases 
in many of the proj ect.,, alhutugh it is seldom an underlying cause
 

of death. For example, in rural San Juan, 24.9 deaths per 3,000 ].ive 
 births
 

had nutritional deficiency as an associated cause of death, and 3 deaths per
 

1,000 live births had nutritional deficiency as an underlying cause of death.
 

Many factors affect nutritional status. 
 These can be divided into two
 

types -- primary and secondary. The primary factor is an inadequate diet.
 

Secondary factors 
are 	poor digestion, malbsorption, inefficient utilization 
I/
 

and 	excessive waste. 
 Together, these factors determine an individual's
 

nutritional status.
 

The PAiLO survey contains a wcalth of information about the primary factor, 

food intake; it contains no information on the secondary factors. In othe: 

words, the survey information pertains to primary malnutrition, or malnutrition
 

due to inadequate food intake; 
it does not pertain to secondary malnutrition, 

which is common among severely ill childrcn. As part of the feasibility study 

I/ 	These are four bodily processes involved in supplying food for synthesis
 
of tissue or for energy. If there is a problem associated with any one of
 
these processes, adequate quantities of nutrients 
are not accumulated and,
 
therefore, tissue is not synthesized and there is not sufficiunt energy
 
tocarry out normal acti.vity. The first process is digestion -- the process
whereby ingested food is converted in the stomach into material suitable 
for absorption through the walls of the small intestine. The second process
is the absorption of digested food through the walls of tile small inLestine 
into the circulatory system. The third process is the assimilation of food 
into the tissue . And, the last procss is the process of di.scharging waste
 
material from food or in the case of malfunction, the dischargu of the
 
residue of food, bacteria and intestinal mucus.
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TABLE III.i Tuifant Mortality Rate" For Nutritional Deficiency and All Causes 
of Death, by Under.ying or Associated Cause, for South American sites 

Underiying Cause Associated Cause 
Nutritional All Nutritional All 
Deficiency Causes Deficiency Causes 

Chaco Province, Argentina
 
Resistencia 2.0 76.2 
 25.5 98.8 
Rural Departmunts 1.3 85.0 26.3 83.3 

San Juan Province, Argentina
 
San Juan (city) 0.7 50.7 8.8 100.9
 
Suburban )epartments 2.8 87.9 20.8 185.4
 
Rural Dupartments 3.0 94.5 24.9 179.8 

Bolivia
 
La Paz 1.0 73.0 19.3 77.3 
Viaclha - 123.5 29.4 96.5
 

Recife, Brazil 
 1.5 91.2 34.0 167.2
 

Ribeirao Preto, Brazil
 
Ribeirao Preto (city) 0.2 43.0 12.2 83.0 
Franca 1.8 21.6
71.5 122.8 
Communities - 16.750.8 85.4
 

Sao Paulo, Brazil. 1.0 65.1 17.2 131.6 

Chile 
Santiago 0.9 54.9 11.4 90.5
 
Comunas 1.2 57.9 18.2 89.1
 

Colombia
 
Cali 2.1 54.6 12.4 81.7
 
Cartagena 2.2 47.8 13.3 88.7
 
Medellin 1.2 47.6 14.7 83.6
 

l/ Number of deaths per 1,000 live births. 

Source: Puffer and Serrano, Patterns of Mortarity in Childhood, 1973, pp. 78-79. 
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(Russell and Burke, 1974, Part Two), 
a system was deve loped for coIuhln'n;g 

the food intake information about each or into a fewinfant chill ,mu;Iry
 

measures representing the adequacy of its diet. 
 These measure; havp,been
 

used as independent variables in the analys:is 
of infant and child mortality,
 

reported in Chapter; V through VII.
 

The following sections briefly review 
 the nutriti onal classification
 

system, describe the results of applying it to the survey data fo: San Juan, 

Argentina, and report the results of running correlations between the ntLtri

tional measures in an attempt to 
condense them still further. The
 

final 
 section discusses some of the variables that are likely to affect
 

nutritional status.
 

Nutritional Classification System
 

The system developed during the feasibility study uses the survey infor

mation available on each infant's food intake -- times per day milk was given,
 

1/ 
types of weaning foods given, other types of foods given, 
 and times per 

week each of these other foods was given. Based on this information, the 

system classifies each infant's diet as 
"probably adequate", "probably inadequate," 

"grossly inadequate" or "unclassifiable'" in each of the major nutritnts 

proteins, calories,iron, vitamin C and other vitamins and minerals. 
 This involves 

the application of a set of rules which specify wihat quantity of each type of food 

is adequate for infants from various age groups -- 0 to 3 months, 4 to 5 months , 6 

to 8 months, and 9 to 11 months. In other words, the system surmiari ,es the d i.et 

information to show the adequacy of the infalt's diet in each of thme major
 

nutrients.
 

1/ Other types of food included juices , cereals, pulses, roots and tubers,
 
leafy vegetables, eggs, poultry and meat.
 



The dlevelopmfent of the sy stem is described in detail in the feasibility 

report (lussel1. and Burke, 1.974, Part Two). The system was based on: 

(1) 	the recoiniended dail y dietary allowances of the National Academy 
of Sciences and the Na I: ial. Research Cuncil, 

(2) 	the nuLritional value of foods of each type reported in the survey
 
that are comion to Latin America,
 

(3) 	the ages at which various types of foods should be introduced into
 

an infant's die,and
 

(4) 	 the quantities of food an infant or a child of a specified age is 
capable of consuming at each feeding. 

It was impossible to develop rules for classifying the diets of children 

over one year of age. This is the case because older children have minirum 

weekly requ rements which convert to much more than seven servings per week. 

for some types of fond. Yet the survey reports only whether a child receives 

various types of foods s:even or more times per week.
 

Appilicat ion of the System 

Table 111.2 shows, by age group, the unweighted distributions of the nut

ritional codos; resulting from the application of the classification system 

to infants les s than 12 moni hs old in the San Juan, Argentina project. Of 

1,946 infant:; less than 12 months old, 1,338 were classified into one of three 

die t 	groups -- pro)al) y adequa te, probably inadequate, and gross ly inadequate. 

Thirty-onc percent, or 608 of the 1.,946 infants less than one year old, were 

"uncl;ass i lied" because of missing information. Most of these cases were con

centrated in the less than 3 months age group and within this group, they
 

are concentrated in under one month age groulr. Only about 8 percent of the 602
 

older infants are missing information, whereas about 48 percent of tLhe
 



Tnhl.u 1.[1.2 NtIMibr and Pe l'cIIL. )r Inji : L ('a , *I ,;b1,, .llt I ,i::I 1 MAiN the N"W i ,n SyMt ,4i0t11 

it ,Ut it 1-- ",N. G ,n:;LC-,'N. 

. . . . . . . . ..	 r , !,.. . .. . . .. . .. . .
Iolvi, IJ,,..it 

,Il)l"II."s 2 52 39 6H8 74.4 59 HI /11 ;10 58 5)8 4 
ca'I .i. 12 52 39 if8 7.,i 5q 'I /,1 Il , ',1 558 "12 

; 4im 52 18 /4.' 5)9 !, I /8', 58 558 '.12I 2 39 5I ) 

V i.tamd C 42 52 39 68 744 9 19 41 7;, 
 'i, !1'it 12t her.?. 	 42 52 39 48 74,4 59 519 41 /,16 58 538 42:3/ 

28 	 .1:iy:; t'- 5 Plan ~lI, 
prutL in; 66 67 :13 33 60'l 8S 85 12 6701 ,8)5 I 18 15 
calories 66 67 3:3 33 60! 8 85 12 010 85 1 I8 15 
iro.n 66 67 33 33 60.', 88 815 I2 6/0 8"5 II 15 
vi tai 2 C 73 7A 26 26 621 90 68 10 6l!, 88 4 12 
oL' " 66 67 33 33 60, 80 85 12 0/0 1.i I15 

toA, i ' I tt 
pIrb , iL.n; 	 31. 82 7 18 215 93 17 7 2/06 I 24' 9cal Ci:s 	 31 82 7 18 215 93 17 7 240 91 2.' 9 
iron 31 82 7 18 215 93 17 7 2.!1 9I1 2/1 9 
vitamin C 38 100 0 0 232 100 0 0 270 100 0 0 
otlhrZ/ 31 82 7 18 215 93 17 7 246 91 2i 9 

6 to 8 :,,'ths 
prulin; 37 95 2 5 145 91 15 9 182 92 17 9 
ca lori.es 37 95 2 5 1.45 91. 15 9 182 92 1/ 9 
iron 37 95 2 5 145 91 15 9 182 012 17 9 
ViLari a G 39 100 0 0 160 1.00 0 0 199 1(0 0 0 
oLht'r/ 39 100 0 0 160 199 0 (] 1O01199 	 0 0 

9 to 11 matv; 

tein 	 4441l 96 2 4 80 92 7 8 12' 93 9 7cal rIr; 	 44 96 2 4 80 92 7 8 1211' ) 9 7 
iron 64 96 2 4 80 92 7 8 15.,4 93 9 7 
vit.ii7 C 16 100 0 0 87 100 0 0 11 10)N 0 
othur 46 100 0 0 87 100 0 0 13 100t) 0 0 

S/ 	 'rhzs', ti ,lation;art Iba;:ui,l (0 uni'..,,i.hL,.d , unaLs. 
2/ Other inctLdon cIlciu:;, phosphor;'u, anc in, riboflavin, Lhi.anki.;.,, 4Ai vitarin A. 
3/ 'hri i not anl ,'' o iag oiii for which :l,'rani(! r lt-, v.L', 'cdi)' arurL" , n vit.- :Ny it li.mi In .las. Curc"t.;i; ;k it 

osDoa l,; tu one of thIe age gr,oups a1'/; tI i :11 ;l' .O o;, 

http:uni'..,,i.hL
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the live infants le ss than 3 mon ths old and 41 percent of the dead infants 

less than 3 monti:; old are mising informa tfon (Table ]II.2). For many of the 

infanL:; the reason for the lack of informati:ion is clear. Fifty-five percent 

of te inr ants wio.were unclas:;i..fiable wue in the hospi.tal continuously from 

birth a,d lat(er dited; nearly all of these were less than 28 days old (Table III.3). 

in most cases an infant could not be classified because there was no infor

mation about its milk consumption. Examination of the breastfeudi ng history 

of uncnsa;:;I flab],_ inrants (Tables III.4 and III.5)shows that most of them were 

never hreast fed and 80CpercenI of the infants who were never breastfed died within 

48 hour:; after birth. Another 14 percent were in the hospital at the time to 

begin breastfeed [ng . Also, 43 percent of the infants who were breastfed but 

who were nevertheless missing information on milk intake were less than 28 

days old. With ai. this information in mind, no nutritional nmasures were inclu

ded in regression:; involving infants less than 28 days. Also, this inforimsiticn 

suggests that attempts to use brenstfeeding independently might be misleading 

because the decision about breastfeedinn was not the parents' for many cases, 

but rat:her, one det'erm iw d by wIether or not the child was in the hospital. 

Now let us turn to considering the classified infants. Examination of 

Tables i1I.6 and TIII.7 indicates that the system does discriminate between 

infant diets in the crude sense that it does not lump all of the infants into 

the same diet groups ; in each group some infants' diets are classified as 

probably adequate, while others are class i.fied as probably or grossly inadequate. 

A larger percentage of dead iln fants 6 to 11 months old than of lie infants 

6 to 11 months old have grossly inadequate diets, and vice-versa for probably 

adequate diets. This is not, however, true for infants less than 6 months old; 



........ ...... .... . . .. f 

110;pitaL 

Otlher 

Not Spec 

TOTAL 

fiwld 

13 

13 

33 

33 

4 

4 

lto:03iLa 1 

Other 

Not Spectfied 

TOTAL 

335 

M11 

5 

451 

1 

82 

2 

85 

22 

22 

Ilo0pital 

Other 

Not Spccified 

TOTAL 

335 

126 

5 

f.4 

1 

115 

2 

118 

26 

26 



'PA I ', 1'..i; o I* 
by 

. La... 1 
V,, C..roul, 

I1::'; 1;)' 111].;1,. Y1:;Il. ,r o I i . 'CA.(I ], 

.......... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 

,:; I. C:d 

lot .Ilre'jr; C. 

'TITAL 

12 

1.3 

33 

33 

4 

4 

11(11L,Shc: J fi cii 

,'d 

Not I',.ust fed 

TCC'I'A], 

2 

91 

358 

/151 

t 

83 

1 

85 

I 

21 

-

22 

Ni4t. le:C. fied 

C. f 

No~t C;|' i:; f,'d 

TOT'A L, 

________ 

3 

1.03 

358 

464 

To]',t 'i ]______ 

I 

116 

1 

11.8 

1 

25 

-

26 



ChJi ,! :
C t l ! 

,I ;'i.lth 'i /i
8 

.,.il ; ! at 
.,ir:; aff'er 1,i i ...

I ill. ",lw'h;Jn 1': , , l,. iht , 

Child i Ii:iL at v;.0 to qeln I.. 

N!h~ I.. Mi AJ,: 

Chi .I ,d A..Ibin. ,IShi .rs, af ter lirt, 
Chi. Id in, h,'.iLMa ;t 1:,;1" K~!LO .,, !:.r..diy: 

2 .', 

W 

'Lhe r 

Not .L -p 

70301315. 

id 
3 



appli.matel.y the same share of dead and live infants less han 6 months old 

have e itlir probably ad eqiiate or grosslI y inadeqatCe diets. Tliis may indicate 

dliant the diet s or youngr inifants tend to be more adequate, which is reasonable 

because most of their nutritional requirements can be met by adequate 

quantities of milk alone . Or it may indicate that the information on which 

tlL sys term is based is poor, or the system itself is not properly designed. 

Also, examination of Tables III.6 and 111.7 shows the distinction between 

probably adeqiate and probably inaduquiato appears to be peculiar. In several 

instances few, or no, infants fall into one of the two categorics. For example, 

virtually none of the diets of infants 6-11 months old were classified as probably 

inadequate in terms of calories and proteins. For four to five month olds, 

less than one percent of the diets were classified as probably inadequate in 

terms of calories; a significant percentage were classified as probably inadequate 

in term; of protein, but less than one percent were classified as probably 

adequate in this nutrient. This classification pattern does not exist for 

vitamins and mineral;. 

Th se tabulations tell us several things about the probable nutritional 

status of infants between 28 days and 11 months of age inthfe San Juan survey -

(1) 	 Abou t 50 percent of the infants -- about 60 percent of the live 
infants and 50 percent of the dead infants -- had diets that were 
probably adequate in protein. About 30 percent had diets grossly 
inadequate in proteiin. 

(2) 	 About 50 percent of the infants -- about 65 percent of the live 
infaints and about 5V percent of the dead infants -- had diets 
that were probably adequate in calories. About 35 percent had diets 
grossly inadequate in calories and may have verged on marasmus, 
which is a severe calorie and protein deficiency state. 
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TabIle 111,6 l iil" of C;la;s;;ifiable Infant. by l8tri l , Cud , D ,i:et ,,a ,"! A l:,, 

P',h l ly Ad,,,a.a :e - l',,I l Ia,.,! :a . , ro ;Iv Ii .'t'Iaa t, 

) to 3 Il:P.; 

p'u It' In:; 35 592 	 i 44 3 11627 .1() I ' 
Ca" rlI e:; 26 392 /6 13 9 200 20 7 I 'i! 1 ) 
iWon 	 34 511 545 5 121 12U 3 112 115 
vWtamdi C 34 511 545 5 126 3 112
12L 	 115
 

/
a t .-	 34 511 545 5 121 12, 3 112 115 

283 d: y: to 5 pa'~h. 

pIotuci n'; 32 330 362 24 171 195 10 103 113 
cal orie:; 46 332 370 8 144 152 12 2 I '0 
iron 31 259 290 5 105 I 19 30 .0 270 
vit;".Mia C 38 213 32L 9 128 137 26 210 236 
other-? 53 399 452 1I. 161 172 2 44 46 

4 tn 5 
proteins 1 1 2 22 140 162 8 74 82 
caloric-3 23 143 166 0 3 3 8 6Q 77 
iron 	 1 1 2 2 3 5 28 211 239 
vit.a;zIT C 	 8 25 33 6 26 32 24 1IS1 205 
0 th1rS 23 141 166 8 59 67 0 15 15 

6 toa 8 months 
proLev.i s 22 34 56 0 0 0 15 111 126 
calorie; 19 31 50 0 0 0 is 114 132 
iron 18 25 43 1 1. 2 1.8 I11) 137 
Vatia7 C 18 25 43 9 39 48 12 96 108 
oth' / 	

16 8 24 23 135 15:) 0 17 17 

9 to 11 anlla;s 
protein:; 31 42 73 0 0 0 13 38 51. 
calorie:; 29 33 62 0 0 0 15 /47 62 
iron 27 33 60 1 0 1 16 47 63 
vit;a:Waj C 22 24 46 11 33 , 13 30 4i:1 
utol; 23 19 42 23 64 87 0 4 4 

]/ Thesa, t::bula tions ba?;,d o,'ila !.aht:a.,]-t:''a .
 
2/ OtLher inc ld . c:lcium., lhop:: horu:', niacin, ribifl:¢ain, thi i;!,,, ,i,t.:', A.
 

are 	 c'. 


:a:! 
3/ 	 ThL:;i ; no. L n ,o g,r-u fr ,Ih ic'h Y:.para; tr" Il . . c r .., :t'! I '.':" th a:nI I Li ',; 

systclia; it is shlai'.: bccaane corrv,,;pons; A toa o , r I'::,'. ! nit t' ci, c1 Ow .g,, a 11: 
regr'esion:s.
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ab . b s.:; , I vlot:Cr -uoI an A , Grcup '1 * :11,7 =. ao ci a i.,u I l :; by NULr IL I 

1)L 1,
 

A ": 1 .: iO 6
i , 03 80 10 5 7 15 15 
(OW! 62 ,1 53 21 27 27 17 20 20 
1rm :1 '9 69 12 16 6 7 15 15 
Viit':!) ;1 9 69 12 16 16 7 15 15 
nUKh1.1 1 69 69 12 16 16 7 15 15 

41., 55 . 36 28 29 15 17 17 

call :r! ; 70 55 56 12 24 23 is 21 21. 
iron 417 43 43 8 1.7 16 46 40 40 
vir;, :l C 52 46 46 12 21. 20 36 34 34 
ollhe O 66 68 17 27 26 3 7 7 

4 I,, '.t . 

3 1 1 71 65 66 26 34 33 
ca Ior in,; 74 67 68 0 1. 1 26 32 31 
iron 3 1 1 7 L 2 90 98 97 
Vi I;,.il1? 21 11 12 16 11. 12 63 78 76 

" Umorh 74 66 67 26 27 27 0 7 6 

>v,aii,, 59 23 31 0 0 0 11 77 69 
c1aIvri'; 51 21 28 0 0 0 49 79 73 
iron 49 17 24 3 1 1 49 82 75 
Vi t "n C 46 16 22 23 24 24 31 60 5 
MOW:ll 41 5 12 59 84 79 0 11 9./ 

9 t- II : ,it!, 

, ip; 71 53 59 0 0 0 30 48 41 
ca I or'; 66 41. 50 0 0 0 34 59 50 
ij on 61 41 48 2 0 1 36 59 51 
v it;'Ln C "8 28 35 24 38 33 28 35 32 
oth 50 22 32 50 74 65 0 5 3 

1/ t, .. taL.:.: li..:'; ;ire bi2S;,. On Ui:'..;,.i,;;iM d counit: .\1 ;o, nmbers; miy nut add to 100 Iecau:;e of runding. 
02/4l"r i $:.lh. c.,ic V "', pho,::i;horii , i ain , rilofl;,vi.ii,,ia ', amd ,.ita:in A. 

/ Ph " i.; ;.t . .. : .. ',; .:r I;hich svp, rait, c !,.; pi, cr stec! "od r il' : Lition systl ,m; it is ShOW1l1 

brc.'l'e it cc::'npi''; to cnh of ILi,! ace ; lpj ; aini I ym:le in iL, lrc' ses:;. 



(3) About 65 percent of the infants had dieta probably adecqAlI. t1: 

vitamins and minerals. Abou t 10 peret'l had dints grossly in1dequa'! 
in vitamins and minerals. 

Correlations Between Nutrition Meas ures 

To explore the possibility that the classifica.i.tns of one or two
 

of the 
nutrients could adequately represent the infant's diet, corrylaL.ns 

between the nutritional measures were computed. These correlations w.vre 

computed for two basic age groups on which regressions were run -- 28 days 

to 5 months and 6 to 11 months. They used variables which represent tile three 

classes of dietary adequacy plus a fourth omitted class, for each of tile major 

nutrients -- proteins, calories, iron, vitamin C and otlhcr vitamins and minerals. 

The three classes are: "probably inadequate", "grossly inadequate", and 

"unclassifiable"; the omitted class is "probably adequate." So, for example, 

the protein variables were defined as follows: 

PRO1=1.,if protein intake is probably inadequate, and 'O]WO, othcrwise. 

PRO2=l,if protein intake is grossly inadequate, and PRO2M.O, otherwisc. 

PRO3=I, if case is unclassifiable, and PRO3M, otherwise. 

Omitted class: PRO=0, PRO2=O and PRO3M0, if protein intake is probably 
adequate. 

Similarly, other variables were defined for the renaining nutrients -

calories (CAL), iron (IRN), vitamin C (VTC), and other vitamins and mi.nerals1/ 

(OVM). 

Examination of these correlations, which are presented in Tables 111.8 

and 111.9, together with the distributions of the nutrition measures in Tables 

1/ Appendix B contains definitions of these variables. 
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111.6 and 11.7, indicated was tothat 	 it desirable condense the information 

on the adequacy of food intake still further by omitting and combining some 

of the measures. Specifically, this examinit-ion indicated the fallowing steps 

should be taken: 

28 days to 5 months 

DiMs for infants 28 days to 5 months can be adequately summarized by the 

variables for andprotein calories, and a selected few of the remaining 

measures. More specifically, 

(1) 	 Omit IRN3, VTC3 and OVM3 (the unclassifiable cases) since PRO3 
and CAL3 are highly correlated, sometimes perfectly correlated,
with all three variables as well as each other. Each of these 
variables represents the same, unclassifiable, infants, and one 
of them can do the job. 

(2) 	 Combine IRNI. (probably inadequate cases) with the omitted IRIh class 
(probably adequate cases). There are too few cases classified as"probably inadequate" in terms of iron to justify a separate class. 

(3) 	 Combine V,12 (grossly inadequate cases) with OVIIl (probably inadequate
cases) because there are too few cases classified as "grossly inade
quate" in terms of other vitamins and mineral.s to justify two 
separate classes. 

6 to 	11 months 

Diets for infants 6 to 11 months can be adequately summarized by the 

protein, calorie, and oLher vitamin and mineral variables. More specifically, 

(I 	 Omit the following variables since no cases fell in the categories
they represent: VTC3 and OV'3 (unclassifiabl.e cases); PiO1 and
CALl (probably inadequate cases); and OVM2 (grossly inadequate 
cases). 

(2) 	 Omit IRN2 and VTC2 since both PR2 and CAL2 are highly correlated
with llRN2 and VTC2. Omit PhOI. and CAL] since no cases fall in these 
classes. 

(3) 	 Combine PRO3 with PRO2, and CAL3 with CAL2, because there are too 
few "unclassifiable" cases to justify separate classes. 
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See AIDpendix B for variable definitions. 
2/ These correlations were ru-I on --:ttd data
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Means that one or both 6f the variables equalled zero, since no cases fell in the specified class, and, therefore, 
the correlations w:r, equal to zero. 

1/ See Ap,c, . Bfor variable definitions. 
2/ These correlaticons w:r2 run on weighted data. 
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FroM : 1, y p i.i.L : vic.:, [t ".", useJ. t knov.. otN lyi i' fhi,ol nol ,itltriti.oiia!
 

t::t:, ofusI poptaation, :)t: tie foc tors that produce t:lAt timt:ri.t jima I:;tau:;
 

'ho var. il :.,:; that are I ['e::cly to aff.: ct nutriti.01.ona. t : CIan he :;tjaraLcd .inL,

to
thos e that ::pec ',: L nve their major JI'If I.liunce nll food .i.tLa e, I or prill;ll'.
 

ainnll utritioll, and those that are relted to secondary ma I in triti.on( or
 

digestion, malabsorption, inefficient utili:ation 
and e:.ces;ive losse.; of nutri,.nts. 

Ultimately, of cour:,,., primary and secondary mal nu trition are syn,:,gi.;tic
 

There is firm- agreement that inadequate food intake reduces a child'.; rcsitLncc
 

to infection , 
 and that in Fcc tious diseases are assoc .a tC d wi ti poor appe,_,,it,
 

diarrhea, and vo'iting w.hich reduces food intake as well. as adding t, 
 ne tri n t
 

demands for iiununity, for repair of damaged tissue, and for 
s,;upplyin,. the 

nutrient requirements of infecting agents in some cases. A recent Cuatt:emml an 

study, among others , has documented this synerg, :in (Scrii:ishaw, et .iI . 1.966) 

The investigators found that 3.4 percent of measles pa tients under 5 years old in a 

group receiving food supplements died, coimparcd to 6.8 pe.rcent of I;cas p::tient 5 

under 5 years old in a group that did not receive food suppleme_,nts. Thy also 

found that measles was the precip itating cause of protein mwahilutriti( i in 2 

of 41 measles patients in the group without food supplements, comp;:r' d to nole 

of 55 in the group receiving supplements. 

Food intake is affected by family income. The poorest: fed Chilidrc 

are usually found in families with tie lowest incomes in both developed and 

developing countries. In poor families, a larger proportion of food e:<pen

ditures goes For cereals and, in non-poor families, a larger proportion 

for milk products and protein foods (Borg, 1973). 
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Another factor which probably affects nutritional intake is family size. 

In other words, fanily size and famil..y income inturact because they reduce
 

a family's per capita income 
(Cook, t.]., 1973). In a regression analysis 

of data on Eng]ii;l cliildrcn the authors found that: both faiI.Ly size and social. 

cla; were assoc iaLd with highly significant differences :Ln average daily 

caloric intake. In an Indian study, Ran and Gopalan (1969) found that while
 

chil.drein w!iLh 3 or more older siblings constitute 34 percent of the population, 

they account for 61 percent of all cases of protein-caloric malnutrition in
 

clinics.
 

Ignorance is purported, in most of the available literature, to be a major
 

cause of inadequate food intake. Jelliffe (1968) reports that, in 1952-54 

in Jamaica, one in 
four of tle mothers of children with kwashiorkor would have 

been able to obtain small additional1 amounts of milk but continued feeding 

with corn gruel, sugar and very little condensed milk because they believed
 

this wa:; suitable food, Other examples of harmful customs cited by Jelliffe
 

include ruserving animal protc, in for maLe elders, 
 fasting, use of purges to 

treat di.arrhal diseases, and prejudice against giving eggs to infants. 

Likewise ignorance,coupled with environmental factors such as quality of 

water supply and acce:sibility of health services, is cited in the literature
 

as a major cause of secondary mulnutriLion. For instance, there is lack 

of knowledge about h.,ow to prepare foods; they are often prepared with 

contaminated water. This is particularly a problem with artificial foods and 

milk formulas for bot tles. Monckeberg (1970) reports, in a study of urban 

Chile, that 80 percent of the bottles examined had a high bacterial count. 

Mata and Wyatt (197) found thit children who are breastfed have a lower 

incidence of diarrhea. 
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C.PTER IV. Determinants of Neonatal Mortality 

I1trod:-C ti. ' 

An in-:t faces thc h i.ghest risk of death in the period irmediately 

fu~l ]o'ing i birth. Chart IV.1 shows, by month of age, the number of infant 

cc:Iths in S;, Jl'An during the two-ye!ar survey period. Of the population of 

1,900 LcatV , 577 occtirrud during the first w;ek of life and another 329 during 

the. ne:.:t tV C1 -..c-ks. Thus almost half of the deaths during the first year 

.,cr 	 cc 1fLceu.. ra t.i ti neonatal period. 

This Ci..tribuLio,1 i; typical of the other project sites included in the 

In tcr-,A_::eri!n vestigation of Morta ity in Childhood. In the seven projects 

4 0shown in T;:It IV.I, b1,tv:,cen and 50 percent of the infant deaths occurred 

during thw first four wee!:s after birth, and a disproportionate number of these 

occurred dt:'ing tch firSt week. 

Clearlv an undr,;,1anding of neonatal deaths is important to any investi

gntin of t'.*, cause of infant mortCality. The literature indi.cates that death 

dcrhing the nconatal period -- and especially the perinatal period, or first 

Week 	 -- depends heavil.y on the infant's condition at birth. Social and economic 

fac tors: are believed to play only a minor direct rol.e until. the child is older. 

These conside*2rations sug,gest that neonatal deaths should be analyzed separately 

from other infant deaths. 
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T , 1) 1 L .I1 . l; : .t1l~ijy (Iro ()fl:'" ,, A ,. . J .1.11;:j.Ii I ), t I:: 1,y. A. L, 

for"' 'I,-c Lud So,;utii Anlw', icCmt ii -vcy Sit 

In fantI 
'-L' a 1.j L .Under / 7 ,__,_ ,,.Lh. ed v'. ]Z.o/. Iie R,,t ,:.V.' 

AIGENI''NA: Clco Prov:Lnc(, 399 1.69 8112 80.1
 

ARCIETNII A: San Juan Prov.ince 577 329 99! 81.3
 
(Re t.:in cd for mmaLysis
 
in Litli ,-,ud),) (509) (297) (936) ( - ) 

BIRZIL: Recifu 769 30411 1,700 91.2 

BRAZIL: Sano Paulo 1,1.83 775 1,830 65.1. 

COLO(IBIA: Caii 429 107 617 54.6 

COLOItLIA: Cartgena 308 93 455 47.8 

COLOlIIA: Medc Lin 31.5 63 541 47.6 

a. Defined as the number o dcatllis under one year per 1,000 live births. 

SOlulrCe : Puffer and Serrano, 1.973, p. 61. 



f Lh: set:; of observations used in this stutdy for the analys.;jEOf 

nmortar , ',_cre > in.Lii1,:.dtihe spi-i.t of cohotleat:h at:; t1atd -- ih, rats that 

cecrnpar" U ."hs in a :;i\;en ag0, f, oup wi.illi the number of living p, r.; in th,
 

;a. L-'ot":p. 
 this approach was not feasiblc for the n,.ona;tal dt'atlh. 

t.nt' living children froM tlC Sali C n";(. v'roup .,ert, included
 

in ti(: ."y. 1n:.t,.ad the ,;tandard do fli. 
 Lion of an ihnfant nor ta Ity r at was
 

used tc, 'u'1tcst the subset to be anal.yzed. By this definit:.on in fant deatLhs
 

during a given Tar ic are conpared with a1 1. live i ti a
birtLs (torinb sasl., pi,,;iod
 

regardi..ss .. f w>vth.:;r the chidr(om subs cqucia t .y died.
 

E.~:.ong,, Liz an_-1logy we clsqe the sOt of all Im t: on icr one year ,
 

livin- ;,r C -ad, ..c r thk. ana l-sis, 
 The d 'pindent vari.abie, a binary, the, toolk
 

on the valu 1 (one) for a neonatal death, and the valic 
 0 (z r,,) for alI oter
 

records -- zhose of Cc-aths b,.twecn 28 days eof
and one ye.la asc 7CI1v. thoe,;(' 


all living 
cilcren tULV:er onC1: year. Thus the comparison cgrop con i.st:; of
 

all infants W10 survivvd the neonatal peri.od, 
 wh. tilr or not tLha.y ,ub:..iuentqL-y 

died. It is made up of 936 infant deatis that occurred after 27 days and 204
 
1/, 2/


living chil dren under one year of age.
 

The literature rview in the feasibility report (Rusel. and Burke, 19 7 4, 

Part One) surveyed a nu'nber of factors that are believed to infloence infant 

mortality. )'any authors did not di.stLinguishi be tween the neonaLal. and po:;t

neonatal periods in theilr disCUlSSou:, bL sUch11d.5stin t i.on.; a5 sIa e! wc~V ( ind 

cated that the infant's condition at birth , and the events ;urrounding birLh, 

were of pri:m'ary importance. The;C factors Inc]l.de,: the prenatal. history of the 

]/ The twenty living clildren under one minLh were included in this; group on
the as su:p.tion that mo-st, if not all, of them would survi.vo Llie neonatal. 
period.

2/ The wei.,hts alp.iLed to theS ! ob;ervations,, and to time 806 neonatal dcalth,;, 
are set out in Appendix C. 

http:survi.vo
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child, an s;,u rari..Ld in it birt'lho.:,i.giit an1 q'c at,(n perL[od (l.englth oif pi:eg

nancy) ; t:he s:: of tl child; aW! Lho type. V nodical cve availab lu during 

the irth. Frh,chi. id's birth ,rd,. and kmv : n.!ci.1g beL',.n b:irtIhs have al;o 

been assc! dwi feinnc, in L. , like ly that(.ied morta althoug, li :;eems 


the relatini.i.ps arC: lrimarily doc to I:ic ir ,ffct. on birtlweight 
 (see
 

Chapter IL). Finally, Cni.rnro..tMal facter:, although c::pcctcd to b. much
 

less importaut than .I,cla'si'i condi[tion at birth, may begin to have some
 

effect during the neonaLal period.
 

A series of regi,:s:iomnls were specified co test importance of tihese
the 
 factors 

and measure their net effects. The factors inc1.ud, d in the regressions were,
 

of course, those tlha: are priesun t durin.g the first days of .ife; no use
 

was made of informa tici which could be re.caet nnly to the older children 

in the ol :srvat [on sot. 

The regression results are presented in Equations IV.1. through IV.3 

Equation l. , the basic equation, contains variables reflecting Lt. charactr-

istics of te child at birth, and the typo of mzedical care received during tie 

delivery. Equation IV.2 varies tihe basic equjation by replacing tihe variables
 

for parity with variabl.s r:epresvnt:ing tie int:rval since last birth. Equation
 

IV.3 testis a variety of social. and nvi.on., tA,1 factors in conjunction with 

tih basic specification of Equation IV... 

Just as for the birlhweight equations in Chapter II, the variables shown 

are in the 1Mnary form and each varZiab le repre sents one of the mutua] ly 

exclus ive classes, or intervals, in.o whmich ie factor has been divided. 

For each factor one of the classes has been emitted and is not represented by an 

expl.icity defined variable. Because of this the regression coefficients show
 

http:relatini.i.ps
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the f I .t Ii,' r;hip , :I o'f ..' 'C " ,cifi i ,< : .s , . ':Pa ( 'L I k.r ;lI i I, 


the Lt.i It cI-:,;., I;.l h -*re!; rL' It'
th. -. b , t h,. . i c, I , i I i.Caii,. ,f 

these d i.fror e c,
 

]Jct:,l eCd dLJ'i. 'tonIs ' e las:;- r pre.C p 

. 

. by th \' i .1h 1. !1;..iln 

the (liI;!L1.i1s ar gLV n il.'l I.,.li . For the- 1.,'. , . i;l ii,'. ,o , tI:' 


s]1oiin!,t Lr butien 
 po LW'Ls obtherv, acro:.h, ilt, .d. tfh. ' . ' l,: 


each factor are given in th . a lp 
en di:: Lc Lis ch iU)..:.
 

The interircLa tion of tjh depende:nt x'riabl 
 inthes equ, L ons
 

deserves special lw .iIl. n--on ea rI ier,
As ted the L.d, Itl'.rJil,nnP tt
 

takes on the 
 value. 1 (one) for nuona .'1 de-;thqS and 0 (z (ro) for aI1
 

other infants undo r one year. 1.hen we COImpToC th%. Ie IUth oif Lgll, I(Ildn Un
 

variable from a particular c-qu:itinon for giv n charn.,ceLria:tics, :'pccIf(icd in trm 

of values of the independent variables, tHL' r30su 1 Li.10 (sti.:,LU ic; in tr

preted as the probaliitv of d durUin nCenat.l, period(-,Lti the for clii. Ildren \:itLh 

those characteristics.; (A proba bility is , of cours, , Iili tcd t LIy rth , o 

values between 0 (::Cro) and 1. (one) . ) S iii I ar l.y , lLe cuoefi.c Lul L fur a par ti.

cular variable sm.,Ts the net con tri.butiOn of mCmbe1; in t cl ass to LI]Uii) tii 

probability of death. Thus, for e, a:np]a coefficjI:n L of +0.1.5 for a parLi

cular variab ie ine an s timt childrten with the characl:cri.s Cic r-p(ros:,ntCd by LIiat 

variable face a prombil.ity of deaLi that is .15 hiiiJr tlian Liii prObabi.lit:y
2/, 3/ 

that appl.ics to Children in the omit.ted class for the factor. 

1/ For fuller discuw:sionst of the definition and interprotation of binary
varinahl es, see Ap pondix B and liaCh-per II (tie sccLin eInI it ld '"e 
Regressi.on. Sl ('Cif ic at ion a1id Gener;l )i.;cus;i.on"). 

2/ The corref-spondonce between cOnvoina ItiOudeath rtc:; and the pr()haility of
dcath is simplc and direct -- for ii, 110mon'eii~itai d00h:; per 1,000llO 
live births is equivallent to a probability of detl of .0. 

3/ As before, factor refers to I sing1e r .i;al influi:nce, suci a:; birthweigh,
while tile term va-izables reoers to the binary or binarics liscd to repru:;ant
the c lasses of tc factor. 
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We turn now to examine the regression results. As the cocefficients
 

of determination (R2 
 s) indicate, the factors tested explain a large portion -

about 36 percent -- of the variation in the neonatal survival experience
 

of these infants. And in general, 
 the equations s upporLr the notion that
 

the infant's condi tion 
at birth is the most important predicto r of its
 

survival: birthweight and 
 the length of pregnancy are far and away the most
 

signif'icant elements 
 in the equations.
 

The fol.lowing sections discuss 
 the results in detail. 

Bir tlwe igh t
 

A great many studies attest to the 
 importance of birthweight to an infant's 

survival (Erhardt, _t.al., 1970; Kessner, et.al., 1973; Mata, ct.al ., 1972;
 

Puffer and Serrano, 1973). 
 On the basis of the evidence presented in these
 
studies, we hypothesized that heavier babies 
 have a higher probability of sur

viving the neonatal 
 period and we entered birthwcight in the regressions. We 
specified a detailed set of wcighit classes in order to permit careful inves.

tigation of the low and high ends of the range. Time nine classes are, in hun

dreds of grams: 14 or less (BWTI); 15-19 (]UT2); 20-24 (EWT3); 25-29 (BWT4); 
30-34 (BWTS); 35-39 (the omitted class); 40-44 (BWT6); 45 and over (BWT7); and 

unspeci f ed (BWTS). 

Birthwight is highly significant, and the coefficients are quite stable,
 

in all of the specifications 
 tested. The cocefficients show that infants' belw 
2500 graims (5.5 pounds), the conventiona 1 dividing line between low and normal 
weight, face much higher probabi.:ities of death than do heavier infants. For 

babies 1400 grams (3 pounds) or ]esq at birth, the probability is very high 
indeed: the probaili.ity of death is .0]8 for infants 3500 to 3900 grams , the 
011itted group it is .687 higher, or .705 for infants 1400 grams or less 

(Equat::i on IV.I). The probabili:y i; less but still very high for infants between 
1500 and 1900 grams -- .423, or .405 higher than for infants in the omitted 



Dependent Variable: Neon,.wl IDcaLh -

Set of Observa l ions: Reccr,; of all infants un ,. i.2 mon ,, ; 

for i , 

Name of Factor Name of Varki,'b 1c: CKLIM'. O . -ce-lcI X :' 

0.687 14. 1111 3.8511Birthweight 	 MWl 
N.A5 I I.861BWI2 

LT3 0.076 ',.361) 
BWT4 0.024 I.79 
BWT5 -0.004 0.35 
bWT6 -0.012 0.92 
BWT7 -0.O!7 2.31a 
BWT8 -0.022 L.20 

0.240 5.98b 45.181)Length of Pregnancy 	 PLG1 

PLG2 0.355 1 0 . 9 1h 
PLG3 0.005 0.34 

Place of Birth 	 BPLCI -0.010 0.69 0.005 

Who Attended Birth 	 ATNDI -0.004 0.46 1.41 
ATND2 0.028 1.42 

-0.030 3.85 b 14.82Sex of Child 	 SEX 


Number of Pregnancies TPRGI -0.004 0.42 4.041) 
(Parity) TPRG2 -0.007 0.71 

TPRG3 0.001 0.04
 
TPRG4 O,009 3.32
 

Constant Term 	 0.032 

5 
R for the equation: 0.356 
F for the ecuation: 56.17 

a. significant at the 95 	 percent level of confidence. 
b. significant at the 99 	pcrcert level of confidence. 

NOTE: Each F-value indicat,, w.!iether the factor as a whole. iA statis;ticaily
significant. When a factor is reprcs,.tcd by a single varlable th, F i' 

simply the square of the t-scorc. When a factor in rppre. ,eL~d bv mnr.,P, 
than one va'jable it turns; out that, in g nrall, tj, factor i:;n ir ifica;nt 
whenever at least of the varall]. has a significant t-,cor, Limi
tations ol conmltOtcr t me1 n'd(h( i[t[lm .hih to calcuIatLe oe1. F's fo 
equations other than the basic cquation 'n chc' chaptpr but t:hic reader 
can tel].l when a factor in significant I, .,ininii ng Ii L- acore . 

http:Neon,.wl
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EQUATTON IV. 2: 	 Basic Equation without Number of Pregnancies and With Interval 
Since Last Birtlh 

=Dep ,dvnt Varialie : Neonat al Death I 

SuL. "f Ob:rvation;: Records of 	all infants under 12 months of age. 

Namw of F ltr 	 Names of Variables Coefficient t-score 

Birtlhwpiglht 	 BWTI 0.693 14.36 b 

BWT2 	 0.415 12.10b
 

G.080 4.57 b 

BWT4 0.021 1.55 
BWT5 	 0.001 0.08 
BWT6 	 0.004 0.29 
BWT7 	 -0.046 2.201a

BWT8 	 -0.004 0.21 

BWT3 

Length of Pregnancy 	 PLGI 0.237 5.961) 
11.281b
0.367
PLG2 


PLG3 	 0.007 0.55
 

Place of Birth 	 BPLCI 0.001 0.07 

Who AtLunded Birth 	 ATNDI -0.001 0.11 
ATND2 0.029 1.46 

Sex of Child 	 SEX -0.026 3. 38 

Intuval Since Last Birth SPCx -0.0004 0.05 
SPCI -,0.007 0.44 
SPC2 -0.027 1.67 
SPC3 -0.008 0.50 
SPC4 0.008 0.54 
SPC5 -0.023 1.51 b 
SPC6 -0.052 3.17 

Cons tant Term 	 0.039 

R2 for tlh cquat ion: 0.357
 
F for tlh quatlon: 48.51
 
a. ,inif ianL at the 95 pvrcent level of confidence. 
b. s ign iicamt at the 99 percunt level of confidence. 



EQ~'I' ON IV.3. IB;nic Eq€u ' o i.t h 'irunmv"Lqlj:
&v~l IacLt)rs
 

'cpc,1dc,nl: V:-,ri-hle: Nuv'nl) lal Dunkl ' -"1,
 

St: of Ob:wrva Lion;: lR.'cords of al I nfans:,; 
undher 12 month:; of ,',. 

m,,ioF (wI-:r Nam : of' i ,c Coil ::,,t 


BirtLhweiglht 

Length of Pregnancy 


Place of Birth 


Who Attended Birth 


Sex of Child 


Number of Pregnnncies 

(Parity) 


Type of Neighborhood 


Number of Persons in Household 


Number of Rooms in Dwelling 

Marital Status of the Mother 

Constant Term 


R2 
for the equation: 0.364
 
F for the equation: 3/.24
 

t-;c,,re
 

IHWT I 0.666 13.63 b 

BWT2 0.398 1].5I) 
BWT3 0.057 3,031b
 
BVWIT 
 0.023 I.. 68 
]W;5 -0.006 0.53
 
BWT6 
 -0. 008 0. 64 
BWT7 -0.012 2.00"' 
BW'1T8 -0.034 1.78 

PLGI 
 0.250 6.[31) 
PLC2 
 0.360 10.851)
 
PLG3 
 0.006 0.43
 

BPLCI -0.016 1.02 

ATNDI 
 -0.006 0.61
 
ATND2 0.028 1.34 

SEX -0.025 3.091)
 

TPRGI 
 0.0004 0.03
 
TPRG2 
 0.002 0.18
 
TPRG3 C.007 0.42
 
TPRC4 
 0.043 2.321' 

NBR1 
 0.008 0.57
 
NBR2 
 0.002 0.20
 
NBR3 
 0.054 2.08' 
NBR4 0.020 2.00"1 

FAN.] 0.007 0.46
 
FAM2 -0.005 0.53 
FA13 0.022 1..60 
FAM/4 0.01.5 0.91. 

RIMS] 0.012 0.96
 
IRS2 
 0.012 1.11, 
.IS
3 0.011 1.08 

MARNI]. 0.051 
 2.711)
 

MAIRNJ2 -0.008 


0.01.0
 

a. significant at: the 95 pIercent level, of confidence.
 
b. significant at the 99 percent level of confidv cu. 

0.73 



-- 

--

-71

class. It declines; still further for infants between 2000 and 2600 grams 
-- to
 

about .09/ (.018 plus the coefficient for BWT3, .076). The rate of decline
 

quickly falls off after that,and the relationship becomes almost flat, unt:il it
 

fin-ishies up with final, dip to virtually certain survival. for infant,.
a --

1/ 

4500 grams (a[most 10 pounds) and over.
 

Chart 1V.2 shows the relationship grapllica].ly. As birthweight increases,
 

the steps -- which show the average probability of death over the interval 


decl.ine. The steps are high at first, but the decline is rapid. After 3000
 

grams (6.5 pounds) the relationship traced by the steps becomes virtually flat,
 

levelling out at very low probabilities of death.
 

The relationsh ip is shown somewhat differently by the series of connected
 

line segments also drawn 
on Chart IV.2 This curve is a piecewise linear 

approxination to the relationship. It is based on a regression using a set of
 

variable.:s so defined that, rather than fitting 
a step function as the binaries
 

do, they permit the line segment over an interval to take on a slope reflecting 

2/
the change in the probability of death as birthweight increases. Four interva.s 

were dufind for this varLabIe form -- 1900 grams or less, 2000 2900 grams,to 


3000 to 6000 grams, and over 4000 grams.
 

ifi.- betweenI/ Tih ferenti al s bi17t hweigh t groups are constants, given by the co
eff.icint:s. But the abs lum: level of the probability depends 
on the other 
char eteris,5tics of the infant. For example, we could have cho:;en to compare
infant:s wich the cha acter ist:c: s repre sen.ted by the omi.tted cLasses for 
factors othor than birtchweight. In this case the probability for chLldrn who 
also fall in t.Lhc omi.tted birt:lhwe.ight group is .032, the constant term of the 
equation (Equat.ion IV.1). The probability for children with all the other 
omitted group charaert: ,ristics, but a birtJjwe ight of 1600 grams or less, would 
be .71.9 (. 687 plus .032), and so on. 

2/ Tie definition and interpretation of these variables are described in Appundix 
B. They are also described in a paper by Watts (1963).
 

http:grapllica].ly
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The r.so!Vts are, as they should be, basically the same as for the binaries. 

But they prii t a more precise appreciation of the improvement in an infant's 

c lancos of sur vival as its birthweigi t increases. For examaple, ov(r the 

ii portant intrval1 below 2000 grams, every gain of 1.00 grams reduces the 

probability of death by .07. Betweon 2000 and 2900 grams each additional.
 

100 grams rv ducc:a the probability of dep thLby .02. 

In sumnary, the re,.ults show that birthweight is extremely important to 

an infant' s survival during the neonatal period. Infants bel:ow 2500 grams, and 

especial ly bel.ow 2000 grams, face much higher risks of death than do heavier 

infants, and the risk is lighcr the lower the baby's weight. Above 3000 gi. 

additional w,.iC;gt makes little difference, although it does improve the infant's 

chances of survival slightly. 

Leng t:h of Prennancy 

The review of the literature revealed one study (Erhardt, et.al., 1970), 

w,hiclh shows that onrtality, rates are higher for premature than for ful.l-term 

infants, ev:: when birthwcight is held constant. We tested this hypothesis by 

entering, length of pregnancy in the regressions. Four classes were specified: 

six months or less (PLC1), seven months (PL,2), eight months (PLG3), and nine 

months -- the omitted class. 

The equations show that length of pregnancy is consistently very important 

as a determinant of surv:ival during the neonatal period. And the fact that 

it is highly signi.ficant ini equations which also include birthweight supports 



th' notion Kit LcngLa of an
pcrcgna' l'vih- ndi,'.Ind=. oiftc on'l [iall-ty. 

Mo'rco speciri' i t c:.ffic :, 'ant :Jally, , ri tim t in- ,,' duringv, t , :.t, ,
 

montih, or ear i.r, have 
 A '.i.fcwtjy i h: n 'i,nii.,'*hi.Io f, ieat-,.ih than. ful!l

term infant:: . There is' n staui: .-c ui. f,
,, y i s i;&v icjemt K ie, bt .,'. infant: 

born during Whe :ighth i:L:.:th and Lhr, who 1r_ ful 1- ,r . 

But the cOUfficL. S , . ff O:l so sig' i: a d,.i untial . n ai..:th and,> ,vtnih 

month babies that is not intuitivly reasonabh.. Th~e e.e.nt L2,,
o.i f,,i1'f 


.36, indicate s that the added ri:k of being bo.rn 
during tL,. :; uvcnt h mon th W
 

higher than the Yisk ansciated withi birth during the sixth or uar]icr noii:;
 

(the coefficient for PLG] 
is only ,24), when \.'c expect tLe upposlt to , trMe, 

This result probably rcflcct:s the fact that thvru is only ,n, ]ivii, infint, aled 

a handful of infaunts wh:o survived tLhC nuonotaL period but d.d .art ., in ,achI 

of these classes. 
1/ 

Thus while the general conclusion -- thait p]lru ,Ltrit Ly greatly 

increases an infant's risk of death -- is valid, the very :ma .1 sa.p]v of
 

survivors in the first 
two classes makes it difficult to trace out the deta.ls 

of tL.a relationship accurately. 

Sex of the Chi.1.(1 

Although thre are some inconsistencies across count'rics and social 

classes, female infants generally have lower mortality raLes than ma].:;,
 

particularly during the neonatal period (Abram.,wicz and Barnett, 1.970; 

Ilainoud, 1965 ; Morris and ie ady, 1955). Since females arc lighter at birth 

(St. George, t.al , 1970; P]ethybridge , e t.al., 1.974; and Chapter I of this 

report), this different~ia] appears to be independent of the effect of bIrthw vight 

on mortality. 

l/ See Table 2 in the appendix to this chapter.
 

http:ieat-,.ih
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Equatio.rns IV.l-IV.3 indicate that sex thethe of child does have an ide

pndent ffect 
 on i ts cIances for survival. Femle infani ts have a lower
 

pr(,b;ibiliLy of death -- about .03 lower -- even 
after factors like birthweight: 

and lo1n1'ti or"prcgnncy have been taken into account. 

hdicl j,)uri n Bir:li (Birt !Ll'cc and Wirn AtLendod Birth)
 
Studios Lhat 
 have examined the general relationship between mcdical care
 

and infant mortality have been to
unable produce evidence that it plays more
 

than a 
 minr role (e.g., Scrimshaw, 1970). But none of the studies we reviewed 

examined the crf(cts of differences in medical care during dclivery. This is 

an important ofare a concern in develnping countri..es, wihere home deliveries are
 
common and LCu attendant, 
 if any, is likely to be a midwitc rather than a doctor. 
And from the point of view of program design, it would be useful to have some 

indicaLi( n w.he thcr efforts shoul 1dc made tobe pro!te one type of care over
 

another. Two measures of medical care 
 during dlivery -- the place of birth and(
 
Lle attendant: -- were available from the survey. Thesc were tested 
 in the
 

legres sions.
 

A large majority of the infants born in San Juan during the survey period 

were born-in the hospit.l., aand smaller majority were delivered by midw,,ives 

(Tabls 3 and ,A in the chapter appendi:). But the regression results show no 
di..ie rence in tlh, probability of death for thie sizeable minority that were born 

at hIon:e -- the coiffiicient for BPLCI i.s statist.call y ins ignificant. Similarly, 

no di. f ,runc in the probability of death associatedis with delivery by a mid

wife (ATNDII) rather a (thethan phys ician omit:Led class). readerThe wi.] 
rec 
all I. tlhat the hi.rt:hweigilt analyses fCal.led to reveal, any significant difference 



i;n Arh\ h
.- - that co I be al;eocia:Ld WitLh type of att.ndant. 

Int ron n ly , th rol, :; ,.ak a;s ciation l tu..'ccn avi. an :I,l lL ijfndllt
. is a 

oLh*,r thar: i r. ife or physiciL: aI (A ,D,2) and a h.iglwr ,ro:.,hili y ,of death 

during th. :, -, al p:ri.,od. TIhu d1fro:rnt:ial of A t Lft Qqa mab .A; 


i fica:.t a: L.. 80 perc nt level or confidencc , in Equaitien. IV. I and IV .2 

M;uOnot( in: :7"u.ion 0. 3. N'ee.dl:s:s to say, thin relit 'ould no: be given 

ch we:.ig:, bar it is noLud here h,:i.inply becatus.e it is bti i.,.aonal e and 

i2,nriguing.
 

Parity and .nay;n-


We iniciaiiy hypothsizc r.ed that the effects un iumortaii.tLy of parity and spacing 

are inirOcL , and due primiarily to their ffRct; on birthw,:i11: t . Tl antsisv;I 

of Chapter 1 sh.ows 
that there are important r'],.ti,:n:nhip. b-t.',,n th
 

factors and birthwci[ht -- tail
first b.abi.es arc s innificant]y lighter 


later ones, ;nc clos--ely spaced prinancis restulit in lightu: in it.; 
 tLhn do 

more widely sp;:c._d proganci cs. But sonm studios hav rLprmt.d higher r" .tl itLy 

rates for h.hcr parity infants (qray, 1971), 
and thu bir wi'..K..:ht srcg .. n,; 

do not prov'de an e:.planation for this;. Thus wc included piLty, and spacing,
 

in the regrc s; io'ns to test for any direct effects they mi1hL have on inivoat:al 

mortality. 

Equation 1\'.1 shows that parit-y does have an independent effuct on neonatal 

mortality. WIh]o there arc nol differiencs in tie martall.ty cLPe.iic n c of tihe' 

lo:er parities , infants of the sevenih:i or high er parities (TPflG4) hav a 

I/ it s' *casonablu 
to believe that these findings should i; gonu.liz.;sed beyond
San  ,nly with the tmhos t caul.ion , since Lhey prolibly depend en the 
of ti, 1i, rmiidwives and physician:; reee:i.ve, 

type 
aid this; mlay Vary bu't\,(,n areas. 

It: w\oui be know lug11.UtI to s oethi about. iic ]ove]. of cviaJ(_etec f
 
nildwivos in San Juan.
 

http:reee:i.ve
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'ig~iO fi evLly higl, r probaility of deal.h. Equti.oi IV.3 indict:c,;s Lhat 

thliS rt:;.I L :[s "-;tnbI in the pI Sence of a wricty of social fa'Lors , inclu

din, totl1 family : F:ie(FAM). 

Sp cii wl, s I;Io t c'!;.Le for ally (i retI.ii 	
1_I 

UVt ;ii.) with n L ill IiorLLl.ity 

"qtiat: ion .V.2 sihow ; Lhat: 	 only an inturval, of lnOc thin four year.,; (SPC6) slhowed 

Illy ;f',lli'icn'it ;iciaLiol w. Lii morLtal ity: infants in this group iavc a P .oba

b1ility of' dcllh .owe r by .052 Liin 	 in fants in Ie omitLed group (25-36 monthlish) 

W! ConsCId th e pUS iiLitypo.ib CliaL suclh 	 a .ong interval might, in fact, reflect 

gea:'iter aie and lmlI]Lirlj:.y ol Lhe par t of the mothLer, andL that this maturity mighL 

be th, true cau(s of tle mortaliLy differcntial. But hIC resulC:; for spacing wer 

unchanlged in rcgr-c.s ,J.iS add(denshat agO 	 of moLitherMl( the regression.-, gave no 

eviCn1CO thatC infants oL older mothlers experienced lower risks of neonatal death, 

lniv 	 mllirllLm 1ac tor!, 

A nImibe r of social and enivironmentLal. factors were included in t lie regrossions to 
Vt'i;L Lh bl]if that thi_, factor; are re l. tively unimportant during the 	 neonatal 

period. EqItoLion IV.3 is typical of the results. Residcice in a very 	poor (NDR3) 

or rural- (N BN,4) nci ghlho rhood is a.;oci.ated 'vith higher fm: rtality, but household 

size 	-w- .ii'e e.ii initl].a ly thought migh t be a measure of the saille factCor as parity -

and th~ e inmihe r of r ou:ii in Li ic d\!II.jng ar not sn.,,ific.,nt. The marital status of 

tll, mllodl,- I:; signi f[c;llitly aS .oc:.tedwi i neoiatal wlOrti Ly -- infints born to 

S L ,., imo Li, r (ctIR-:I) 11.vc I IIi.gi'ir- probll:i .1ty of death , .054 	 higher than Liose 

born 	 to ma;irlri.cd womLn-,. (MAR,12 r(prs-nin(lLs ifallls born into common- law arriagsu.) 

Regrei.ils11nLo: Siown riiheW1 nLil i C a L .i i,tli thre no0 assoCiaLion boeLwocn 

Ilollatal. Ilhol tality and 	 type of toi.let or water facilities. Ol1.y one0 class of 

fitheCr1S oCecitALion Ws;ign fluf: an d both the class (other cleri.cal workers) aInd 

it; ;plcndid i:solatiol ,i g,es t hat littlc Fai.th should be put in t wliresillt. 

I Ie ll:;e, cl ass of" tHe spacii'xlvarlab], (SPCXf i rt clhi.]dren) !.,, identical wiCLI'oie c 1;a:is oF l'1 (fixr:;I clli rcn H tim omi.tted class) , bothC fat. r.; caillilib110 t' ered LI e: ali olgrcsi;oi. in tecclii i Lc. tcl S,i thcy 'o io a I.ilearly
depdenlitl: :;et of varLle ald thCe regres-ion cannoL. bo coipute becauie LiJ.s;1.inieal, (llip, edeic,e iii0litkes it: i".ii li to i ~nv t li)Clie irnen C llatrL. . 

http:ma;irlri.cd
http:Equti.oi


The oducalLT nal1 l.e\, ,, of" Chu W K V~,, the, 'o" ed
an~d m Lo r'. [ L in: .L vra c'
 

r -res-io ... itl th,: -a' r ult e:tch ',a i ',7 fic"in . .,n. . :[ij t, 

that with T- dr-clt a, and the tiicJ.o ..ii i<o j c:L . 1 tcha :1j I i Vy 

of death \'.< 1c.. r f r oo:uiW ns: thn , I t'S ,h ki.u . , par.n2. ',.I . 

primary cv. ..ati'n. .Nil numb rs Ninfants .in Aif,. , , ioi c .. .,o r,. 

sall, an! re-,lt; arce WIii Li, t.lce id L , '.:WS L,; K [ .] i1c; .:h:os probably L. 

Final'y, we woud3 have H.ikASU LLt f., r any Cif A. tLA ;rua. L'cad.Lng on 

neonatal uhrt l iy. But as Cliptpr I]I MhEcvnts,aa -,-t 1iiJfl.' .hv ncoii'flmnof 


deaths w.crv never br(;-stUd becausu tlhy djiud within '8 ourA bL v ot,' 

because they w7C:re in tile hopita] at the L.i:i to bCg:N 1risLfacdW., Thus 

it appears that their irifent death precJ.,d l rca:t!. ,'NLun, ratQc than thAt 

the failure to -rea. tfc ud had anything to do wi:thL thir dcaths:. 't: this rLWaaOn 

no attempt 7:as m.ade in formntipn abi t in.; tchse .ssito inc lude brcan t fcu. in re' ons. 

In conc:.u.ion, only two of th. social/,nvir,:'m:..il factors -- type of 

neighborho:1 an.! mari'tal. status of tu motlir -- .hrwd aylV .i icant 

relationship with nanatal mortali ty. Theki: effects aru on a 'much 3;,allr s.cale( 

than those of birth',e:iv ht or ln, tl of prugnancy. Thosu resu]ts, and t:hiSL 

reported in the ne::t chapter, provide new: uvid 'unLictht sociala and unv' itounahaLt 

factors -are of littl1 importance until later in an ifant's lif. 



1)i,1t i.. . i u t (f :v'at.i 

o..... .. .... .... h..-; 
Ipss tha.n 15 
 160 


15 -1.9 
 156 

20 -2/1 
 12/ 
25-2 
 103 

30-3/1 


() 
71 


35-39 
 82 

4 .- /4 4a3 

Ow-r 4_5 17 

Not nuci fi ld /i! 

.'OTAL 806 


2. By Length of IPrugnncy 

Neona1 -Polo,ths 

Six months.: o1r less 151. 

Seven month s,; 
 ] 8/
light umtbt:; 135 

Nin: itmit~ls 303 

Not spvc .i Fid 
 33 


l'OAI, 806 


3. By Bir:hl ace 

NeonaA]. Dea:ths 

Iha:; i t:n 1 
 702 

lhkmn, or other 10, 

Not poluffit.d 0 

T()AL 806 


i I uf AL(, 

Deh s: 1 SnWi_LIli.-on !,.'- i_ 

0(
 

23 

70 11
 

186 26
 
230 66
 
228 49
 
44 31
 
21 8
 

120 12
 

936 204
 

Deaths 1-I1. SamleC 

mnti.t; (0-I.l months) 

3 1
 
34 1
 

135 18
 
720 183
 
44 
 1
 

936 204
 

Deaths 1-11 Sample 
(0-hl. mon ths ) 

751. 179
 
183 25
 

2 0
 

936 204
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APPIENI)f.X TO (IAPTIER IV, conILinued 

4. By AttoiudmnL at i.r th 

Neona t.l )Dcit:hs 
D1eath; 1- I I 

mortl'h j 
mill) 4, 
IHi:t,'ii ._ 

Physician 285 177 74 
1i idwi fe 423 592 111 
Other, or no one 81. 142 14 
Not specificd 17 25 5 

TOTAL 806 936 204 

5. By Sex of Child 

Deaths . it Sarpl 
Neonatal Deaiths iionth: (0-1 1. n:',nti) 

Female 460 482 101 
Male 346 454 103 

TOTAL 806 936 204 

6. By Total Number of Pregnancies (Parity) 

Deaths 1-1.1 Sam , c' 
NeonIt:l D)e"aths mon th:s (0-1 1iLtl : 

One 227 202 56 
Two 167 166 46 
Three-Four 175 233 64 
Five-Six- 101 169 19 
Seven or more 1.36 155 1.9 
Not specified 0 11 0 

TOTAL 806 936 204 
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APIPEN.IX TO CHAPTh IV, continnd 

7. By Type of Neighborhood 

Deaths 1-1] Sample
Neonatal Deaths months 1m.(0-1 1hs11 

Well-to-do or good 40 22 20 
Medium 166 161 72 
Poor 
 145 156 
 45 
Very poor 47 79 4
Rural or no neigh borhood 400 514 62
 
Not specified 
 8 4 1 

TOIAL 806 936 204 

8. By Occupation of the Father 

Deaths 1-i1 Sample 
Neonntal Deaths months (0-1.1 months) 

Professionals 15 8 11
Other clerica. workers 28 25 10
 
Sales: insurnc', and real es tate,
 

working pruprintors, lnlnu
facturtrs' ,nU'nts, etc. 
 7 3 10 

Shop assistants and sale.hun. 38 49 11 
Farmur.:; ani farm mnners 26 24 1.
 
Farm 'orkwrr'; 281. 
 399 52

Driver:;, road trn;sport 23 
 30 9 
Toolma:kurs, m cl Li i..:; ts, '"luImers, 

etc. 35 31 16 
Bri.ckllayer:;, pla'stirerr, and 

con, tr"Mot ion workers , ne . c. 81. 73 15 
Mi. I(er;, hake "; , hr.wmas tvrs and 

related workers 17 15 10 
LWh,'rcr;, n.e.c. 33 34 3 
Other" cra1 fts 35 32 18 
ElcI r ici.an:; , Carp'n ters, painters, 

etc. 33 24 5 
Firefighters, police, guards, etc. 32 19 6 
Other 44 61 13 
Not speci fied 78 109 14 

TOTAL 806 936 204 

http:APIPEN.IX


9, By Type oi Toilct Lu, i 

Flush or cow:w'..in l 79

0 thor" ... ". 

l:01,0 60; 

Iot specified 24
 

TOTAL CO6 


10. By Type of Water Facility 

Nucon,,tal D)ynths: 

Piped inside 196 

Piped outside 90 

Other 
 518 

Not specified 
 2 


TOTAL 806 


11. By Interval Since Last Birth (in months) 

Neona lt:,'Deltihs 

12 or under 87 

13-15 
 79 

16-18 
 61. 

1 9-2/1 103 

25-36 
 116 

37-68 
 60 

over 48 
 72 

Not specified 
 228 


TOTAL 806 


9.-i
 
2.:67 6' 

570 6
 

936 2(i 

Duaths 1-11 Sa:m p i

monnth,, (NI, u'nuhn)

123 75
 
1]3 20
 
698 108
 

2 1
 

936 204
 

Deaths I =1- . Sn p1 c 
montlhs - (0-l m:o-nth 

86 16
 
125 19
 
96 18
 

149 20
 
149 26
 
55 26
 
63 19
 

213 60
 

936 204
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APPqENDIX 'V( (:Al~fl'jl .1.IV, continue(r 

12, IBy Marital status or oth er 

Neona;tail DeaUh;. 
Death-is --. I 

mnwth,; 
Sample 

,(0-11 months) 

S i ni; Ie 1.14 14 6 7 
MI JrIvi 527 554 173 
cu:,n-Iw "r oti,.ir 165 232 24 
XIL ap)ucifIt 00 4 0 

TO'AIL 806 936 204 

13. By Nuh,.r of Pur,,,,s in th, Household 

Deaths 1-11 Sample 
Neont:nl Death: months (0-11 months) 

I or 2 pvruun, 121 100 0 
3 or 4 pers.u,. 230 292 79 
5 or 6 pcrson: 192 228 68 
7 or 8 person:, 154 172 35 
9 or more pe r:sons 109 144 22 
Not sLciflud 0 0 0 

TOTAL 806 936 204 

14. By Numbe r of Rooms in the Dwelling 

Dcaths 1-11 Sample 
Neonat a I Dea ths mon th1 (0-11 morths) 

I room 121 1.68 22 
2 rotom; - 190 245 38 
3 or 4 room,,; 361 402 98 
5 or more room; 126 1.11 45 
Not speciift'd 8 10 1 

TOTAL 806 936 204 
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CILAPTER V. Determinants of Mlortali.ty Among 
Infants 28 Days to 5 Month:l; 

In troduc t ion 

Infant deaths drop off sharply aftcr the neonatal period. In San Juan 

906 of the 1,900 survey deaths occurred during the first four wevizs , wi ile 

only 163 occurred during the following month -- a high number ,..henC Lapared 

with the experi.ence of developed countr ies, but much below thl toll of tile 

first month. The di:; tribution of deaths by age remains stl r.ady over tiL next 

couple of months, beginning another decline at four montlis (TabW V.] and 

Chart 1 in Chapter IV). After five months the decline is quit e rapid. 

As Table V.1 shows, this general pattern is repeate(d in ot hur lroj ct. 

Deaths are very high during the first four weeks and decline N t: P p 'g 

months. But the detail!s of the pattern vary sonew :t. In sPp- pr,.c

(e.g. Cali, Colombia) the duclime is lcs;s rapid. In othLers (Sao PIul",, 

Brazil, for example) it is more raipid. 

The decline in the nuimber of1diathbs witih age probably reflcctI:: di. ffur

encs in the factors in (m(vrattiom and In the vulncrabii. iLy of infant: of 

different ages. This suggest:s that it makes good sense [to div i.ue lth first 

I./ In all , deaths dtiring the first si; mon ti; of life accounted for 86.4 percent 
of all inf[ant deaths in San Juan, with 47.7 ptrcent duinLg tih neonatal 
period and 38.7 percunt in the Later month:;. 
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TAWjI %IV I. I , 

f or 
11;!wr, , j]f I)iin tIhnt , . Iy Untl I of Age 

S'.lect d Si; t A ecrj., m !wrVvy Sj L:t'; 

A1,0:' 
CIj:,co I., 

I 
.., it SII ', 

ill Nmlll(r :.JI 
for ,' . 

Old 

' 
BOIVJI.\ 
. 

:' ],fAZ) b.: 
1'.La I__lt, 

COLO: I 
Ca1Ii. 

0-(7 I).y:: 

28 tL 

2 I.t Is:; 

3 1Ivi I I 

/, oit Ii; 

6 !!,-it h: 

7 M n t~l:,.,I9 

8 :4-1IthI 

9 lllt,:, 

1(0 MI,t 1, 

11 int I:; 

1- -11I1h1 

5(68 

) 1 

1311 

129 

96 

84 

72 

55 

40 

39 

28 

906 

163 

16W 

164l 

1/,] 

).03 

68 

56 

44 

28 

33 

30 

806 

150 

156 

151 

1.35 

97 

6,1 

/ 

1,2 

2/1 

33 

W1 

10!'9 

277 

21.0 

196 

14 

103 

141 

] 5 

1)9 

110 

313 

108 

1958 

1,50 

38 

273 

1.96 

1/7 

99 

9V 

77 

58 

45 

39 

536 

91 

61 

63 

61 

65 

54 

58 

18 

45 

37 

3/, 

Sokl,'c': Iliu/fft'l and ;,r'm , 1973, pp. 43(0-1, 
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year of life inn, several age groups for study. The nnaly.,i: ,f neonat&a daths 

has alroady .on lisc:ussed. This chipter takes up, t- ;na!,.'':;I; of :,'rt Iit': 

among in.fanti 2b day, to 5 month;. 

Thn: set of observation:; defined for the analy,.:; incl u1,d il l an.s in 

the surv.y t. tw .n 28 days and 5 mon this ait duat, or in.torvi.o,: , a tot I1 of 689 
I/
 

deaths and 99 li'in; infants. This defini.tion corru:pond, Wn thc onccpt 

of cohort death rates -- rates that compare dca in a ccrt1.n a;,, rap 

with tha living population i.n the same age group. It diff.r': smcat fr,: 

aI riLtthe con.'.intional defini.tion of death ai:tes for infant-; con\'cnti. 

cor, parL deaths in a particular ago gro pWi. ith all 1.lY: li.u tih that occurl'ed during; 

the sa..- period. But since some of tlhe vari.able: sUd in this analvsi dp.nd 

on infcraation which is spcc.I fic to the child's ag,: -- for ,-a:.plI,!c wIto'r 

the infant ':as vaccinated and its diet -- it seemod most lo',ical to l.:i.t 

compar1.i7 asons LO L"ildren in thesae fair1.7y nar row ran, of a.
 

Tho literamr, revicew identi fied a largo nu:3)r of factors associ ated i.'Lth 

differcnces in infant morLa liLy (Russell. and Bure,, 1974 , Part One). 'fi,c,,e 

includec the two :ajor deturiiinants of noii;Ial. mort ilty, birtlh L i t ,11d 

length of pregn ncy, which my stil1 affoct tle surviv al. of inf ntil,in tLis age 

class, especially the younge: ones. They also i (.: :' .dijc1 ca tMPlC tile 

given the child and its disease history; the cthlild's diet -- ushecialy the 

effects of breastfeeding; the sex of the chi.ld; and a varietytof scci i and 

cnvironrmuntal conditions such as the toilet and water faci liti es av]i. lab lc to 

the faaily, fani ly size, fa LhCr' i; occupation, houi ng, type of neigih lhlood 

and marital status of the moth. 

1/ The weights used for thmese observation; are set out in Appendix C. 
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~la;l~l I 'll ( It Mt1 I I f"c I' I I c !w : ' 

i;Ir y ,Ii I Ini f l :; I t t a IIt - 1 rt .:: h:'t. 

"]il ]q, ' I~'0 1 N . '' o; cI, f. I L rl'.;w.,a []' ']. 

. ,u ; I )!; . 11 I ' .. ; 

L:i e lt E Ia V , I \' .It. , t ,'II''l!; l1 ;1"I- I r( I I iI Iia V'iI I I [ I" i V .i , 

II I ,iy H'Lqui L i(IIIV.3 il:.!-;cILtL:; thc Iw ;,L.tif Lilt- :;i,,c i.H:i i ,;, tiliL r iI.-

Imet; f] (I i L1. pI,-IthuaI;. Equa L in:I \.1 antI V.5 c:1:t 1:1C t ifii.C t. 1.1 

I~ , s ;t.. ,' I1 nu -i a1)o f t:I" . ];c q.,I L I y 1dd i. 111 .:Jr , Io ci. zIr . ;. 

i. a.I fi , 1,I t .ItU tieV;Iri~bh Ion [liii
'hW dUIWItidCIit ' Or an,m.',iv:;i; 

valu e I (on) 'kIt,da l.;I 1d 0 ( 0r) fr i.v:i nv, chi dron As in til: neon a . 
1 / 

.:;ibnte r ,rLt a a jI liii I ityV i dC't,.iioV l.;eyLit'1 , ion:;[ it L, 

E-,;t.;1; Lc:ts of [lit dtp .tlnc v\':[liIhlc calculattol the eijla.i,:n.:; ,, tfr: pry-

L tics ' d Ly rueZ x('.hai.i,I it:y of d,. aLi for cliild(Ir'n \..i.tlh ltl. chrat .i:i.. ,l:c f 

of Hititipitiii \':ii :11r A 'ldn , as before , ;dl I tie w ~fdf ;rtnN 

arIe in lhinary frm, and the coo ffi.ci.cnt for a particiilhr variabicl J'v C. 

df I,iIc L1n ) 1 of01dil assOcia Oi;I ltli Tnt-w~ber hip in 1:1e cI zi.-.sth pro.bab. 1.L HIi0 

r(ren:,IItLk.d hy~ the ti:,toiii~iari~ ,&iiiht r:;hi p) f I. [LIeL 0: 1Lttt Cia.Ik_vanIiIb IK, to '-( 

Li.1 .lAf-c.i 

ilt', \', in Fan \,i;ccinittd ardL 

ac L'IlI 17 Li;: € 1ld unLi ; L assoc .F-017 10 , te c F iLtf VA( C ,,L .(L ff iat 

wili Ilia b ;tifLaL ,l -- L::%coovjtr fit 

(h.finild . H c I :;:; fill: L1i.s fl :Lt:.[li, ,:.lit:ttd 

ea,
1)t Ilitj.oi 1:; 0 f t IIC V;I: i)1 ! tW i; i to &I t cltch faIc L[or are n1oted 

a Ii,('de,l, tiir,,0-';ii :t tii VIXt , but t.ht roade17 il I finld a comiip!ltC list of 

d111ni.t:iion: in Ap,,ndi:: B. Thw di.str~i.biitionuciO th obselrvot;i.tols over thc 

ci|:;5: or int:,rv;l.. o'.rtl,':(ultd are jivon in . chapter appendi:.:. Some of 

t:it! .V~ ti 1 ,i',.i1 011- C:01b .101Li o of dC fin d in' :17 s .ill tie I'liti t arCl .L5; C.i as;sCs 

Ssid,,I 1 ,1r, It:h,1i , IWC s way e d f iltd tho obser

,;I o:iltl st., I,,1.' probhhii I J ty cuICV',;ioi tdtS to a cohor't death ral tO , lk)t: U)11 

n al't morvlt IaILty IZ1:C of Vl.It(e s talidard typo. 

1./ Iut th010 r h , l . 1 :c CueIF . 
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1Appendi:: B. FAr o::', e, the fir;t birtliweiglt variabl., ::h ... i an. IA!]], 2, 

and 3, is the f'r-t tireo :iraluigL iuteirvalIs c,:!.ned, an'. i inc In!,'s all 

infant in the .I 'rvation ct whiose lhirJKvwe i,,l. 'a:v2.1,0(0, ,r: :. or Is . Th 

cc Si.ir.A 'aryl.ecai i,'., na i.id'ora blyv.-'abr:> Xore necus tis anal'':,Ii: . ! a1cn 

;rj1 lcr sL._ of 0.u.br:ationrw than th anal.ysc; of C'hapL Itr: 11 nd IV and, Or 

nor' fa'c'rF(, thUo .ere not unough blSt'Vkatlons to sup)or't t, full rang,' of 
1/
 

cl.asse. c) for th1e r sots.df.ned l.arge.,obs;ervation 

In g -_ra ., tic regress I o.s indicate Lthat a la rV, r , n rc d. ,,-

Set of fact:'rs LC,: importaint once tile n ihar urvl.',t. tle ,n,. favtN iIi)fant .'rivd. 

'
 At the' -:': tiro:-, our ability to gQnurali:n: acre,: i n or toL d nt 1v, 

d'teriinan - Koh c .:fid.:c, dcclin0s in c aY':-,'t 'M:itI' LeW.Sn .:tAM 

reifre .f:-n:. F r o:.:s.n ].e,tho coufficint. (fI. t .nrna"L ion ," indicteL.. ) 

that R-ass &, tc variation in the survival e::prin of thin. ,ge group h:sI belen 

.
explaid.-- tb*,', v..ry from .12 in Equa tionI V.] to a Li. f-. 19 in Eq:aitU. .V.5 

And, uniik- thu c."uts in ea-lio.r chaptters, t:t, coe LI[i nts for id,'i.du .l 

factors arc sunsit:iv- to chngus in sptcificatilo or varlah, for. Wu will 

discus : thoc- edi fficul ties in the cont::Lt of partiei:c orac tLo's in the fel i.' ,

ing sections. The la.t secti ln wil. return to a considrati.n of the prb:I t 

in gen.ral and v*il.l sn,st how it might be lealt .,1:wih furclher research.in 

Birthwc i ht Lc ath of PrLnqu(cv , and Se:.: o(f tle Chi Id 

Both low birtn..ei.glit and prImaLur.ty ar'e associated with higher miorta li.ity 

between 28 days an d 5 monthsi, all]hongh their effects arv much lc's; bnporU tanLt than 

1/ The dMot.ion of a class, e.g. NBRI., has the effect of comubining it wi.th the 

omitted class. 

http:prImaLur.ty
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Vairjabl: Dealhs 28 )ays to 5 lintNi:; 1.J)ependent 

Sot: F,C )lea,- U;Wa P c; ,rdo or all : a'rnt; 28 dri LL 
).itvrrvip\, or duthtl. 

F for Fact, 

,1le of Iac or: Naiiim' of Vari"a I.-.!; Coo fI- i nt t -:'c . , .. t 

Birti,,n lit BW'.I' ,2 
UW,! 

and 3 0.169 
0.07 I. 

3 6 3 b 
2.19" 

5..241) 

1-. 5 0.00, U.16 

BWTI,6 and 7 -0.029 0.92 

BWT 0..3. 2. 7 a 

]Lngth of Pregnancy PLC ] , 2 and 3 0.1.1.5 3.291)]0.83 b 

Whethr C11.1 d Was; BFI 2,3,4,5 and 6 -0.092 2 .5 9b 6. 7 0 1 

Br ,a:; tf.d 

S:: of the Clild 	 SEX -0.036 1..81 3.27 

r (Ii d VACC 	 -0.087 3.94 b 1.5.561)WiUMie tI. e.\v,'ed 
Any Vaicc inn Lion; 

Typ of Water Paci tlIes 	 WTRI. 0.0i7 0.94 0.87 

WTR2 -0.001. 0.02 

Typo of Toi.]t ]';ici.il:Lies 	 TLT. 0.0/10) 0.96 3.76 

TL'2 0.106 2.20 a 

Nunlm l r I Rom;; iln ri1S]. 0.1/-i9 4 .1. 5b 6. 00) 

.,, J !.i.I., 1I,' s 2. 0.02/i 0 .9:'i 

1... 3 0.010 1.49 

Consat r m'r. 	 0.070 
9 

R2 for tN equa ti.n: .122 
F for t:LO equati.on: 6.76 

a. ,:i.kni.-icml" ;t ti 95 parc'nl: level of c(nfidcicot. 
,b. s ien ifi ant: a): th, 99 percentI lev']I of confi dene. 

NOTII: acli F-vlu. .i.nd!ic,!t.:; whtiher te factor a; a whole is statistically 
WN n ]Ls 'pr s;ingle variable t:he'i.nlii i .h. Wlih a Li;cL.o1 u; :f,.ntu by a 

F is simply th ;>ui' the When a factor :i; ro'prsendo t-.corcu. t 

by uilAi_ tIlin. mee Vai~i1)1 C U out in lt;ii Lhei.L turn; thaL, ger .f:.ictor 

i.s s.g,nili ciant \'lil..Vcr . la .l: ono of the va jiabl'S lu;i' a s:ignific int 

t-:-;c IcourC i Ji oil U.il made Diu.po;sibl LiO Cal]cul.ate. 1:1 toin; Celputci t i 

these 1F' for eqaltio:; otier th Lt'e. basic iquintion in each chapter 

but hc rader.can till .lien a factor is significant Iy examni.ning 

CLii t-scorcs 

http:Li;cL.o1
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lDepunlent V.-,:khb c: W,".i;: o,. 

Set of v! rdi s :; f ' o fa y 

. W].,vl ,7I and .BNir thwe gt: 

iT1' 
Bi'6 ;Ii 7 -(I0 .• 12.,. ]'MTf8 

. 1PLC I,2 and ',
Length of Pregnancy 

( .00! 
Wh eth r Child :i; fl-ea:t- BW 'I 

-0)62
111 2fed ,and Ape Wan iq 
5 MOM. 1M"-0 "1Started Bl3,j- andBWl.:' )1Ti6. 

-01.02.03SEXSex of th' Child 

-osOVA(Whether Child Recuived 

Any Vaccinati.o,; 

0.02'1WTMI.Type of Watcr Facilitics 
-0.01 ()WTR2 

0.06 

Type of Toilet Faciiti.vs 'fL'fl 

0. 153'112 

0.165,,,1.Number of Rooms in D elli ng 

0.006Ri3S2 
0.038R].S3 

0. 126 
Con:;tant Term 

R2 for the equa ti.on: .147
 

F for the (quatio: i 6' 0 

con .icnce.at Ihe 95 percent .,vl of a. si:gnificant 

the 99 purcent level of confidence.
b. signif LaoL au 

( 63 
0'2 .37a 

3.10, 

1 97 N 

0 . q 

4 1 P1) 
4.•
 

1..I 

9 1 h3. 

0.67 
0.'"" 

2.0
 
.1 1 

4.61 

0 .'.' 

1.39 
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'iA*Y01 2 tI 

of ii-- C -

M 40. 012 1 58S 
.75 -0.016 0.6/ 

a n fl 7 -0.053 1.65 

B f'.', 0.077 1.43 

,l kioor IP h,i n y PiG 2 and 3 0.1.1. / .a2k 

lLhc , ill( lCh i BWasna ,2,3,4 ,5 and 6 -0 067 1 .84 

llrc.al t ft'd 

c:: o I'l w Iit SE" -0.043 2. 0 4 a 

Wc tiL , i i Pt cui.vcd VAC(G -0.071 3.1i b 

Any \' cc'li ,io's 

Typ (of Woiu oc. ii ti e WTRI.1 
IWT'rT 2 

0.0005 
-0.019 

0.01 
0.43 

Typ of Tci.irt loFacilitics TLTI 
TLT2 

0. O8 
0.105 

1.03 
2.01 

Typef 
Elm 3 

0.006 
0.1 7/ 

0.221) 
2.9 

EBR4 0.052 1.9.; 

Nurb,: of 

holid 

Pe:sons in ltouvc- YAMI 
FA>.2 
F/113
]:AS,;'4 

0.035 
0.016 
0.128 
0.104 

1.14 
0.63 
3.50 b 

Z.33 a 

Adequacy 

Ca Ioris 
of )i.t in Tecrms; of CALl 

CAL2 
CAL3 

0.069 

-0.007 
-0.064 

1.87 

0.29 a 
2.55 

0.075 
CMO MI ant ']crn 

R- for t:hc (,q at:ion: .157 

F for the cqualtion: 6.18 

a. s8ignific a l. at the 95 purcvnt lec'[l of confidence. 

b. .1 gui[i.cinut ;it: ti' 99 pcrcent lcv l of confidunco. 



EQUA'T"ION] \.4. ],:; ikcEquation 
n.llncludin, 

wi. S,$ocial VarLabl 
lather ' s Occpat: ou 

,, 

Dependent Variable: lDeath:-; 28 Days to:5 Monlh:; - I 

Set of Ob;trvalions: Records of all. in'alnt.s 

intervivw or dv:nlh. 

28 day:; to 5 uwiothi; at th,. ,f 

Name of: Iactor Nume of \Variaile:; Coo I'licit t- ac.. 

Birthueig t BWT'I,2 and 3 
,WT4 

BW=5 
M;T6 and 7 
BWT8 

0.116 
0.062 

-0.01) 
-0.032 
0.076 

2 , 
tM. 
0.71) 
0.)9 
1 .012 

Length of Pregnmcy 

Whether the Child Was 

Breast fed 

Sex of the Child 

PLG1,2 and 3 

BRFI,2,3,/4,5 

SEX 

and 6 

0.115 

-0.1., 

-0.063 

3.261) 

3.181) 

2.941) 

Whether Child Rceived 
Vaccinotions 

Any VACC -0.069 2.981) 

Type of Water ]'acil tius WTRI. 
WTR2 

0.019 
-0.02L 

0.36 
(.5, 

Type of Toilet Facilities 

Type of Meig'orhood 

TLTI 
TLT2 

NBR2 

-0.035 
0.040 

0.006 

0.7 
U.74 
0.20 

NBR3 
NBR4 

0.175 
0.092 

2 91) 
3.M 

Number o 
hold 

Persons in house- FAMI. 
7I512 
FAM3 
FA114 

0.010 
0.014 
0. 109 
O.01)9 

0.0 
0 51 
3.021) 

2.25A 

Number of Rooms in Dwelling RMS.1 

RMS2 
IT'S3 

0.172 

0.054 
0.014 

4.(1 b 

2. 04 '1 
0.5. 

Father's Occupation OCF1 
OCF2,3 and 4 

0CF8,9,10,11.. 2 
OCF5,6,7,1.4 and 

and 1.3 
15 

0.0003 
-0.103 

-0.068 
-0.045 

0.01 
2.71b 
2.40' 
1.45 

Constant Term 0.062 

R2 for the equation: .174 

F for the equation: 5.95 

a. siifc.l.an.ct at t".M 95 percent 

b. sioni.ficant at tLho 99 percent 
level. of1 confide.l(C'. 

level of confidence. 



...w a.- . " n:: .. , . or al ii t 2 , . .. toto :," , L5: ait t Lno of
i"Ll,.rviv',, or d-.. . 

hill , l BWI, 2 a ] 3 (W).'1 0.81 
BW ']i 0, OO0 1.87 
BW.5 -0.017 0.67 
BWTf6 and 7 -0.033 1.03 
EW ,f' 0.082 1..55 

Lt '.,ti. ,f P. mcy PLCI, m2d 3 0.109 3.12 

W m: Chli '..: BRFI',2,3,4,5 and 6 -0.090 2.54'
Br t , t-. 

So" othU, th . i. '. SEX -0.048 2.31 a 

wh0: chGiN I.-ei',>d VACC -0,0672.96 b 

. k. at..r .,ilitics W'RI. 0.00)9 0.17 
WTR2 -0.022 0.51 

1yyoof Toi.let "amcilitics TLT] -0.014 0.31 
TLT2 0.057 1.09 

Typo of NeoihLcr.,od NB1,.2 0.008 0.28 
NBB,3 0.126 2 . 0 8 a 
NBR/i 0.088 3.28 

N:br," of P]ri'.. in House- FAM] 0.02S 0.93 
hold FAI,12 0.014 0.56 

FAM3 0.119 :3.37) 
FA'IN4 0.098 2.25' 

: 1-rof m.,.,s in l .. l ng IIS 1 0,1.79 4.921 

HS2 0.038 1.44 
R, S 3 0.020 0.95 

Marital SLatu:; of Lho Mothcr MRIIMl 0.220 4.141) 
MA0'12 0.065 1.91 

Cons rt ,Tor. 0.046 
2 

R for tLhe eqai.on: .185 
F for LO. vu ton: 6.91 
a. rigni':Kicant a. the 95 pverccnt lvul of confi.den.c
 

. s,,ific nm at 
 the 99 prcent leveR of confidenco 

http:0,0672.96


r ipg,, pI),, , '1 .1 1,r-	 Ch,' . L, I i.iL(l11. I u n uclz l:,'-I i.- l1 Iit] . L lI i: :, , I y rt,,I,t. : 

I / 
few %xv'iy lli( i..,, ;,(i:I. ((- r . V;I .,i la11l g I \'iv:v i t ir:;t 

'T'lc F f ,I l:; [ 17)iT .'.' , va VI i i V a \ 2n' 'u l i. Vth ,'.t l t ,,. .. I V 


,-li I, II It 1.l1 ll . I we,i ', 2 '1t( 1 ; :; ; II I II ,] ,)
 o w tf. 11.'v'. j ) , , !,;i,r t. .' IL I. [t .' . .ti 

1)i I(.v ( l.i; : I l; W0 Li SL I'V i,, L ill P ,it !;I ,iu l) r r 	 , i.LL'!;[ L),! i I I., ,.Mc:: 	 ; i l 


(a1" I !;o : icr L 1.,i l L: ( ll ;, lL i, do(_ : Ilk)L ,i ' w:: F 4 f IC. a h iL ,,I I;.-,,;k dC 	 -11, 

reach iLLgIn LlLw 9caulc-:VciVnt 1o i~ l'. rl ,.- lf1. c i flfel I5 I 7 i it( ct ,, i'L., r 

tim iicav cr We i lL c Ia .s (r';' B I( 7) lnhL ild c t, tht.IL,.:; i l,nd andiI (;,, 

add.i.t: i.lona \.It L d . . C ' Z11)' i11i FI, a d ii V ' _.r:_. . , l "h!'N', )P - i.,, \ i: l ,:i i - l .. 

of Liii i [at.; 8 Jirv ival 

'The cmlbi il r JI anl1 i ts n \.il a 1."v,:1 abl ] 1,.2 3 rehOe~l a 1.1 aL' 8,: 

.than Fitll tu'm at birth -- Lli . wor tto few to adita d Llm:!!tai.

br ,al: ,:n . flL' Cut;, 'iw L Int, ,..,hi. L; :;t:;lil in Va'iI Ilk ;c' . t ,di :1,, 

equatitl k , shl.l';: lim :i. burn t ! Collu: t atn-luL:; plr( ,:"- ae',- L;,t: y r t tr" 

ri sj] thini full t c'rm 1n[at : " 17) d i :;t i.m.L L t b,.- abhouthei.Lp)r701,!L' i.Ii 

.1.2 hi gl -r. 

' ]3i.rthliwcigIht and iCOMvi;7:.t ,i't tend i:ion :;et at Ii.L1) ;and111k ev' F:IVth , 

a.r 	tldy betn ltw to IiVt' k''V it'ama.ic L[I-"v 'n Lb.t :''1"vvi\Vl (eT':ptVMI 

of intl ants; durhk.n I !w 'ir t. lrmo it t'C!! ',l';lc: l);nbI LotbeI ivc I.l tll,.ha 

COoffcALi'[t' : C OIT CI't:i L !;clalp 'L" LtiIr.- . oe 'n if CI. 1ei_.ii . d th i-rcf 1cc:r I l t' !*, ,i 

youlic:'r :n nt:li;. ii i hi:; age, g i up rat r: ulia ll (.if c LhiLt app 1 i e 11ll1l'l i:I'; 

through, Lilt' fi.fth oltilli. BuL a Iar,'" ;aiip] e , oin(' al; en'11t ylt t) p'Vii L I , 

agOt 1;lgllt: tO .lod ividut 111o1'0 finly, Wult. ib' lbequti.i7'd Lit cliilii Lii.L.; hv!thIi .'si. 

si ill" olie l' ( -,i" . rV i] 	 ' in,; t' r 1.f (' tiliplll,' I i 'ii ('.'lc\.',1i ((18 li) I ,lit'n Lii t,f 

I)I*''il;II'y 'r u'nli . ie ii:: ((hipt i* IV , ;pi lld ) wi ll r,1' t1.01 i Ill, olI d,.r 
de ; .,(,, o1' I iv-iil; ilnfant: ; (Ci.lipLt' .IV ;lipcldi.x., l pit'iild i:': i_.; cL(r), Mlid 	 chill 

http:it'ama.ic
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'. t.;:1,that , , v in ,:I
F.in.I I .', S (. C.ov:" iC U M "rLO: :\of '1c,chiId 

an L. . M ll.Vriva I , otiLh Li ll:y"• n 
con '" :,:iot:n a,' . ejiiIn,tin tiii'L 

l rant 'v'o!
',r i iquaii'n. 1h MLimtLcd !ififvi.

!;I'i, Lili'j 1ti' of the ru:st th 

a i igh of .063 in i'qutin V.4 n:I in two c.'.n. " 
a I ,'.: i. .023 in ;qu",t.ion V.2 t-o 

level:; (Equati.on, V. and 
the .',t t ft.. sin,1icant at LP pruc' iriadis not 

V.2). 

Med Icn. " r. 

, Part: Ono),As the ic ratu r." r,vi.v.: c.indicatCed (IRussel I and llurku, 1974 

plUvNO'.- : L.":S h:a::V had diJffic.It.,i tryingC.t etabI hl.a signi. Ci ck t link 

;a,carr :nd ,oral In what: c:a probably L.. 'ostin ant .liy.bet:,c'n :,.di 


l :,ewe ruv iv.',d. Scriw ",a: (11 70) rc:p.t'uL d t:h;at
cir.fuli " d -i.n,, of th, stu 

there wc. , :a:odcst d(Cr,aSU in prn:chim c l' n];, A:Wat.C tri a conl.t . vil 'ng, 

M.itih a scrit-W of m.edical " d publicin a Gai t.';nri n vil.]la::e that =,.-: pr,vidd 

hcal t:i arvi scS-- incl ud.ing a l in iC , vacc ii:'tion pr"rami, safe .'.:tcr su;,pply, 

thii services wcV. provided
nd SalALU r.: pr:.i.v,: for ch hou:y,, But iiecaise 


,t ..n i w:,; iblu to tell whi['h one, or ones, wr. respon. ,i lu
in , it'.': w impos 

for-itL m ..- LC. 

1 L1picty of each childc's medical
"r,. lrvrcy 'OTl :qtec :i.nfor;ition on several 

care -- tiw ' nubir of phy:;i-an tr clianit \'.;:its , the nuber of days in the 

,.a,; Vaccinatd, and the typesn; of vaccinati.on-,hospit:al, ohtic r tie Cihi.l( 'nd 

Becaue:;. of the frutquontiy notccd wo att:"'t.t, to:' test csu ii tu r(gr ;is.,~c' 

d 
yn '. ' .'oen inf'ecti.OuS disc:i:;ct and iil.uiitrl.tion, we also invcsti.gatec thc 

But for all but one of tc'stle chiild's :i.ts oy or d:i.ses;e',iLr.:i (en about 


t:hvile CestC must be considurecd
fa tors tit d ita were so incomll"Itu(' ti atI the 


incon'clun.; i v\, or no WnteC was pilssi blv.
 

http:vaccinati.on
http:Equati.on
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Lb jl ,.. di :Lip, iV . ' isitsi (CVr" ic' car, , : d 1, ; ! .r i . 

t 
L I ' . l.'.; ,..',' -ci K ;io,"H-Oclinic anod plhysiu;i l , but li n-iininvdl ,o,.1,:! n. 

]l.(leg1 .on; whici iclh dtla l ,In 'lus; of ..',l -eli.ld vi.; ii: s d .o....i .;ii 

, rcir,,:t i * 

butwocn inf[ants W.:iLi such vJ:;i.tI; (s.v ':a I .\i']c Ivs 'f vi.:,i Ls wv 

LId those withotiL. S.ii ala ly tc,. ttl al nii,,,i-.V of vi n.i~t .- , Is ;i.sl', i .,' 

a L.with thleI probahiliLy of MS,; 

Unfortunat(.ly, tles' rts,.;u t:; ca1nno1,t le takzn ,,t',,"s L.'i.,l ly b,:=iu P: fl 

infants" for whomue|i Ltihr was neo info'i';ati.ci. Fox so r", i;.
larg number of 

[Lt 

i c;s ancd 307 lacku. i n Fr,'a:Lt o.n, 

this lack of in.frcreLtiou xi-; conf;inedLt the Ln c',iths -- 361 " L1c 0: 

deaths Iack'd in fcr;..tion on xvuli. ll I (I [ 

of t:i lving cldii.I C Ir .other v i.;it.-, co'm ard to, only eic 


for
Lack of in ormation .ia , aga:in a so 17lov(u ,' ioh isi "Fa Li chi Id's d :, del 

wit:he oneo ti : \'e111)aria L i'ic Int ic:t, 2 Lwiht ti ci. 
history. W, cxp.iwt,ntid 

,
But cVn tLI iNc, '.. a noL.l . nuni W.'i = otf'1 ,some- s t,had su.,f Wred fran an i 


Li Llut. L .1totn. an:.
known .iti an' crLain Lv for rmo.tes of Lice inl fanKi. , and our 


l toas'< lii-istory and mr;talri Ly iMistt ho attr i.heitocl I.", SLi.:
 
associaIi.tin he.tw'.'c'e 

lack of data.
 

T'O on' fac'tor for which tL. inforr,,.L ion wa:; quit, cuispIe wsi h,.r
 

in Lit, chinpL r appnC i::).

the child had rctivvd any V~accitaion: (y:u 'Tib: 5 


wo're
 
And t:le coefficic t for VA(' ill tie cqualtil.ons indic' iit.c that clil dir.n who 

; of s LyI'ViI than it:o. who w ir, not. 
Vaccinlndt(! had ,;i.,nifc intly b tior cl incel 

S ti.n t i. 
I/ We did n t te:s: the n"liinie " of hospi.iail day; In Lio 'lre;sions 


l ihely tih L ..llnis , adil1 lt'.il111t. d ' tIh, wcrt, it1' ctli ''t' of
 
secolil dti hin',hly 

, otl lih, olheai v,'IV round. tin' ,',;ili' 7tm lesl, For .lml , .u
hosp .ilinati nln hot, etlih 


e r thiitl '.,, -cLhild LtM separate
rlltly I hut; only the 
did nt : tu: t nt Vi.its for 


total] of al. v.i.::it:.
 

l 

http:info'i';ati.ci
http:Unfortunat(.ly
http:vJ:;i.tI
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. 1j ,iva"d !,-'!riLi. I rr;1:.;- ::ayI' ,' lh , ,IL'F(5;,c sl)ucCi.ri.('a;t1( ns , at 

" al. 	 tMh 99 ])vllrvvnt I v el ''I" 
,,. (, , (',5, Ai l l 5 .. ',n 

c t .r q e oK u s o e 
, , 1 1 . 'Iof 	 1, 1 tio r , i\e 

ihu 	lany rtittl;-la " ! h .ch.olMat Ii p
I lo, 1i oLL.s;a ! i. \.'a t:;"s impo 


i), ruvl: q M[li fir th s morn g,, ral r.sult.
 

on 

kin l v:Ct i ,.was i p. ,ri. 

in ..Vi I m 

I tIha; dec M.od thll nntI Y i nail ci assi ri.cat ion systum Lhait we
MapLte 

dtt I"paI to ii,, u!:. of tlhe (!i L F"rnti on col lucted by the survey. In 

-
we va Ps L-C';vnLtiLr_;i Lo .iri "h I vs d tIl. I Iii 'catl. on , t25 tul l abi r-illad ,'u v as o tLi 

tiL hr nV:i:;lfP nn.i"h iLstLory of tfL n nranY. 

i\.'c twce.d \vcty\ e,.'lncl gre uni t that br-astfc Cd:lnThe 	 ]i.tur,r tu ,vrevl 

I ]illrKl. 197!: One) . reasonsridu(:i, [ ,ifl .:,tsl i Ly (Rlu':i B]. , , Part Thr. 

countriie :I.. I iklIy to 

c 

are 	 st'. ':; c ' i C 01 . iois :I .ntri.ed-i i i;, c -; b .l:ant-

hc It- i:eoust mon i tary mctl, l ! inWant fcdi n,; hr ,,t milk in Cc,idur.to 

a CL Pt , a r 'riLtivs; andl hrcas tnuL rii I ;tio',.or to: thue a',-u i.lab '. 


milk" tolts in; aq :115' belxieved' to i.criisi; tiii child's resis nce to
 

nally" 	 a, 


,n v: thaL 

inltcLivo'!:; dimii s . Tl'hui' \'J( also, j1i l icnie.l ' thatl b. t milk; aloni do .snot 

PrOViL di:qu.a. nut rit: I oi ater the firt:; lew i'mionth, but this prol)'em oly 

inLant ; ol("er than this.. in the'igi gr u icLolns'n e.redWl) ibWce.il s strihi for" 1_/
 

( u(i;ii.ru and ll inlhor , 1971). 

Tl'h ri;rossi en resulLs agre' with th:hese earlier studies: hreastfcd infants 

fifth month than thesewere si .ni fricninntI', e I imol y to sur'ive beyond the 

\h(o wore lot hrua:tl: d. The pro1)51 ll)l..y of deatLlh is es tiaiatled to be Ll)ott 

I/ 	 The ,:pL;t'i on to thi.s sLtalleamt is iron. An inftant's iron s Cores may be deplete:d 

as e ;irI.y as II' miontIh a iid breast not: i.lothiS an l i.lk does s.))ly iron s iuiffi.ent: 
nuatli'LOi.es: (Burt;Lon, )195.IiO 


http:nuatli'LOi.es
http:u(i;ii.ru
http:Cc,idur.to
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.019 1.ower for brc.Lt 	fd ilaiiLt:s, and thii differeintial is s:tab)le ;cross'1 

iSpec t i.cai :i i ; 

tSe tip b+a .miaIlll,
to rui' 1 	U ij' in'moWe!aO Ll [ uidi) Hii,'n1'tSF' tilh ;rt ll Ii iy,. 

l:i'r 
se t of virhi 1 i-i 1 s l: iLKngui btiL.'c.n a toi iiit t.ii I i L. veywee'tliUd 

i',', which ,L.rLd (o., nit.1ll iledes ili'!L w:;iiinb).:eaLtfe. and by tLe 

, but ',l" tii ,i lh "r ' :' 
we n that. bri,a L r( ding was.'a<t, rn i ntud 	 at !h.,t ayi 

2/ 
) 'Tle rco:'l , 1ii 	s t mt il 

xjcrc in trodicei-d ifU toi ilill. :; dit. 

ll ni nt: i nj . ln;'.L ; '..'niLs'' . in'l'an ;Larlt'.
EquaiLiun V..2, arc not pa:rticul:rliy 1-i 

, 'i) LI 	 than:1 N'yof tLI.atLii 
at leoss tliaita oin' iioniLh (hRtt'l ) hav,' a siglni.Cic 2<I.lty 1'".."i" 

A7, in. cil '2'' 
i AnW. v;o were not Irc'r;is u ld, and Lhu un.t j'.;atcd dii J r i ail, 

for al r din fant.: in l ' V.I. I tinlaire': et 	 LEqat
to Lh c, fii.ciont 	uni.':mL Ld 

nn .... and En".r oyl' prob;;;i.i-itit I , ,h ' h'l;'3 5) also ..' weaned ter (ERF2 

diff trent 
- oli u.t7c ut able i', LIhi \,ai'p'- Sp)C i i'titn; {'o:.Lt' tnild nelver 

the: 

pt f'.c'"t ILV\ 1. A po :.bl1 i.nt.rpi-riiat of ti 
reached OLni.fiic;inc' aL LIc 95 tA 

i r fo's in Lith. 
reOults-; :; thr.t hr: IanLL'' +,i-nlfg 1A : eaal:'l\l hUn'li ntatio itL th 

'vcr .uani or a'..., o f wc:iilin::
plan, huL the ru'o; lts:; for 1,6 (be+/st nutri-i-t'lM 


, 

to 	 into this'L intvrpoi't't, . Ihic injaLi.:,

unknown) are- d.fficil t incorraL 

hav even be:tter chances of 	 siiI'Val th:in a.'.' f tlie Kt- - thir' 

Th varij~I .' ha-d on tihy ntrli:it inal c las: 1.i2 ic. t - <:ci. , iIll i, pr t ,d 

Undernt:::ndh 1v, Lh-," s.uic' d alii ih in , 
u lo.f rmeslt s t or h is ae 	 gr i'opt.
 

and t~lic .,.ffici.'ntn were parLictiliarly nlnt:able"

correlatiin .ith each Lher 

g.'op Ver incl'utded. Tiuy
ien varlid' 1 ,s represpit:In, sev'ral of the nutriunt. gxYol':; 

i. clti on ofi'Iithie brct: Ltc 	dintq v,+i: ninil ;
also showed ,;'ntOo en . ty Lo the i : 

Ll 't:ai ivJ. I:;ntcaflfv'tard by 	 Li' ('l ll'ied'it y
1/ Except in 1,quoat i'll V.A wirt'r 

i- hivt5asLfy.tdiin, an1d titi: virlil +b 	 ': i'cl;'tst'tlifl t , 1.ii :tde thitiy or Liit' cii d'' 
betwvn'i 


di t. In Ltt oiifi ' ltorI;m.
 
n'' weat iinv, fin ieiI 

2/ We did not a t:trpLt: I"' lKii u51' Vali i.,ible' Ii-;d o'Snthe 

in a l;irt' nitbe of ', ",
becaus ti jg;infolrtilt [oni llV ; n t spec! iied 
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a port [cl i , ;tijor 	Ailu in its diet.L clasq!t H ut, i, n
tie ci IdI'; ll: i i:iV.L ' .a:c ; 

,ie :l-0 11)i n Fi. %,i', :i, n :. (!i. ] I1 L,
" l i: , i ' i',,':, I ' hi d c lf'l io l. ' ', 

ifinl- ',,, lI , .. ,l 'l'a, co, m.lfi,.in x- . W.,v;, dtmi :kigni.Ficant:, onO w~hen Cho.y 

,'r: like.ly W:, I" lcrvw'rm;P nn. inl Lh u.:povc-,d dirc,.lnionr.were~c tlwy war"~', 

nd' ji;I(y in ti'lm.: of 	cal or u'; Was; gt'nOraill *',' ikei~ly
adacyi~c viialt I . Huiiit 

to lu,,! ' LK d :;i.p'odpu di aequcaicy in trm; of prot in. Int. w.'o:'l 	 was 1.ni, t. 

lquiat.in 	 . a OiWL: proin'hly i.ia.d,'ictatLe 1. caoIAI':ivs (CA]LI) is a;:;evciatcd 'with a 

and Lhc. coo FFici.. L i; si.g,ntricant: at: tLho 9( perceilt leve l;
higieri r i:k] i f d';ttoii, 

Ui, iLtd gut', j.:; in.,; ia /L' an ad',cqut, di L. Biut a dilvt u]as:ifi rd as gross]v 

.Li c ,iin V [C (CA:LI) .h;lc...'.v o ,::;sa.i.'tLa]c .il VA.'i_Lni t:y. CA'.inatit ca ' 
j / y

Kl: co,,ld nL ,t cA a:s,; Vied .1:,*(.t-t,::..Ilt:. iL11fan~t: , 	 ,: (IN 

d W insii:11v 1 't or. 11C ) nd. 4 ,iaI~ Co 

l.iivi 	 :i.': ; : .', I: condit:n; c:3V:;:; ;;uc h tli.Lng; as housing and sani.Lation, 

to tli inf ant . (,:.' 'o"ti Li (I i.ttt:(io:Gease Inf t on w'a' ;whi.ch l ::;y co',;ttribI"t 

child's en\,i.ro ment -- tr-,
;\,ali.l.hl' f m, tlI. vc'\'i'y btt tLhree a:jIct:; of tiii: 


tLh. nmtihiior of rol-.,,
waLer aid Loilt LitiiyI:: avil.];bl o Lo t' family and 

in tCho, ,l ii . 

to o'servat;it:.ions 	 tihi classe']s:;:,es te nut:ritional sys'uuln1./ l)ist ri uion. of 	 hF n of 

air' givenii in 'lhap:er 1[1.
 
2/ T'er' arcc, of \n.':io imit: thrial. ight
ti':;e ,Yc n vhIy tixo' classificatlion 

le , On' wh,ii li has; not Iieti unLj.in.i'it pr'vioiuc::]I' i: Li,'Lhpoi1not pro nt ft 

bi i IV L.hlt: iit a:i I.t :ht'h i.'t inrIi'u:'i, .i nll colioc Ld in Lint survey wa:; acctr. wL.ly 

alhiret;L, ,trri'd t It' L.ipi' rc,'ota'de . W , erec:;ro nia.i i \'dt or mix l Lhe quetLi on 

in tli' pc' est'' o I lie t it and notic I..liat if rc' O;tdle ivd. d tine I:the o'rd.s<' doiic', 
on the( Ca;pe, Since 	 art.Ycon:sid.,ralbly Yo,.rr, diet ilortllhl]oln Il; thn was ,hLorad 


or the< en:ilW.asll Lhc, W e1 in ll w.,twIld harve W o'n class,<if ie~d,
ilorwi i onI 	 Co:;pe' aL 

the po,ibility tIhtL 	 Ic diet: information lorbut iiiicrr,'l Iv. Thi..; iai':,, 
oLhr in:fai Lint:: w 	 " 'conopnIc'lt. ly tId ;lit'li inid Chun: that ..hi,5i infants w't 

http:ali.l.hl
http:en\,i.ro
http:lquiat.in
http:m.lfi,.in
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i ii,.llin:',,
TPh. sIur:'y r.ported .,iet her the faui,ly hO \jaLtur piped ilt 

, or s;oup othe r, unz;Ioci ri'nd., arr~,: *,alit ,l! 1L, l~V. I 
piped to, an Qutn:q* source , 

r.gre pvaiuc, vi('.o'lii"oI th(. tu;::niii. ii.' '"mre:ues nfunis Lyi.i c: t lts: 

or" (ntce1117 n iandC . ; infaint:l.',rt. yof .n a>.:C)a;ouCe L.2. c '..;c n thnn 

28 din; ro 5 w,,.
 

:;iiavail able to tlhe F;,'.i 1 '. ' , ': an asscia-
The typ'o f tilet(: f;ci ili ties 

Fa, i.1 s i\' f,n ti.il.t 

o 

infants \:l'':-i, ,:-
tic ' "..it, ma rtality. In Equation V.I 

of d ath M IA th..- ,:,,o
faci IL:.. (71 2) hav.' si nificantly hiK:.er risk:; 


r a ni a - ,
: V a c , to citlh r a flu:hi (thl1,omitL(d cla:;s)fa.i 

toilet ('I ). "nu coefficient for 'T'i,'.2 indica:; tLat th- rbbility ,o f ,All 

LW2 for ta:;c'
is .11 "iphr fcr infants in faw.iili.; x.'iwtI: no toilut, facijiti., 

tct.
whosc fr-:ilierI" ve flush v' 

.lusinclud-
Bun tLis cAfficient is very sunesi i\v , to ti c ,thcr \',ri a 

ilvd rc i - brea:;t ,,,in.',air,::unt:a o('1f Lhuin tLh ear. .si.:. Even thi mre dn,t 


ch.nZ iacreaq.

varih . s:lc"; tLh results;, a]thieyh in thi; c;, thiv 

i.C' 1>t t-sc'or for 'LTIi-c -a
the A n: an! si .:ificircu of 'ILT2 and p ' si A311 

su ctal var ilcahis, such a; Lyy, of nci[gthb,,rjii m Sr,.:
(Ecu;:tCin V.2). Ent: :iwhnwhvr 


iin val n, and M ir t -,cor.: fall belo ,li

incA ',: , both cocfiici.nt:; drop i.,w 

pre cri'ad lcv :S of signi fica:nc- (FquaL.io s V.A Sni \ .5). 'i'si: v duo P'
 

aiablv and ho, :;ocial var i 1:; pai , ;

co11 i :L b, tG.:.o.' \,a a r

Ii'., I N11 

the last sectio,. At Lb.Li point I , .ix. 
which will be di.cus d mo 'uVfully in 

i:n prsunt, it is i::imb!,e to ,, Sure 
it to Fay that, ,:hen such clli.near.it'y 


Iacii ti,. ; havy., no
 moan that I1hv 'amily's'; Lt-lltthat the Iow t-s.-ors rcally 

cn Lh risk of doatl.influence 

Extreuly .,oor hounsing conditjon,; al so increase an infant's chanc's; ofi deat'li 

V.1 she's that an infiant l.iving in a one room dwellin1" (riN.;].)hai:, a much 
Equation 

http:FquaL.io
http:cocfiici.nt


i'er, than11 :i.n tsan li .vilng in ,' ft: ' 
hi'.',,h r lpr(,babi I VIt:y of death, ab uL .15 	lii 

1_/ 
. n.rv :as:;'CJ .'tt or 'FI "ii: ()(llild , lig ['lill' of thl:e i oriV S var iabl 

w ithl :sijn i fi~u :)nt d ia~ rr nt i~aI in t~he r'i_:k of denthh. 

Ali :Lteln . wi:; aide. o (ic'Le'ri1i.Ine .l:it.liclr Li( CaLe the clild recui.'.'' , as, 

cihi l 	 di, had any Y f,4CLreprc:;,in i by il Lper,,son pr i.aLri ly rs(;pon ible For the 

on Us chance:; of :l:rviVai. In \'c:y .ver'cases .a:; anyone oth.r tihan ti rthor 

n thi s infm Latl iOn sowI.ed il aLia : C:1fatiuil
naiiI'ii and iuiii' (if thie variabl,:; based 

We' wurl. ,ilat up;Licious of the informarLion, however, epcc:LalwitLh 1trtal Ly. 

.
 

sin.1l'e Lii' \ ll
nllleVy wnJdLnit.i1 i L',; cI) L(idCCthe 	 lulmb:r7 woii reported this: !ulC 

but a vari.able defined Lo. reprcse.o,else tIok pr:i.m;iry rL:-;pon. tbil ity for th- chl1d. 

working iniotli'r., ,iioo ,;dio,,ni, no a,;::c:i.:i.ILil witU h rt:;lity. 

We then to ii a variety ,ofmore gevli',ral sociali varial ,-. Most of thus(! 

are usu.llyI houvthL oif as pro:'i.i:; for Ih, family's ,standard of living -

fam ily sizec, typw of ne ighborhiood , occupa1tion or Liii £CILhI>I, an~d marital o LLL;I: 

'2/
 
Most tu 	 w.ith mortality.of t:Ie m Lhr. ijof AiAlli.Li 	 .022 ass.Ooci;.tiorn But, 

unfJirt:uroiiL il y, thcy al:;o cyhihiLbtecd a VendnLcy to he correla td with som. of the 

otheir \'nrli ablo t:'::Led, v:r ir]ivs; \.hicli ar: capablJe of havin.,more dJ.rcct linkS 

with tile risk of dath. A:; a resuilt , 	the coeffici *:nt est:liiates and t-scorus 

of tii,:.vtvari:Lllsc pr,\cid :enoitiv. Li: 	 t:he addit:ion o1f some if ti soci:a1 

var inoh ip,. A:s not.,,d PalFlipL.:, tiic' variihi Ie, rL:pr se'lltJing toilet faciliti :, 

W.ereL' enWC' La 11y stnaio to prol I eI thiso 

InfantsobIbrirIt aotmil ie; iin rurl (HIBlRA), or very poor urban (NBR3), 

1w i i'iiboilii nib:i'id Ii ji'r ri::k,; of uafLit than those born to famitlies in 

1/ 	 Tli; \,;IIJall ' do'n: not ap;ear t:o i una::ir:ing crowdvdne;;I;. Pe:sons pur
 

roo11 was C:ioltd inl :l tilt :,:;i'll; an diwow1 i.
L. rc,, 1 ,;i;; insig cLant.
 

2/ H eh oit I e r pil:Llil w.-1., al:o tvusted, ,eparituly, w;ith
tl, ai ll l,.:; LI. g lch 

tie :; a Im''eoii ,I 1:: i.1 ftli, l ollat.aI ; Ol;I ':i.:;. Onil.y the ve,ry :ma:l.1 group of 
n o l il :sho w,,, or e~n 	 ,gro 'upp a r ,on l s: wi t h ,dluca l d a n y l 	i 'f c' flro m t ihe om i t te d , 

tlo:t \,,it.1 :l'. pril-; ry' e1L.':;tj.Le)1n, and 	 tlhis dil .crencs wasi:; ill tile wIrlg 

di. 	 cti luo: .
 

v 

http:ollat.aI
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"L,.ILm' urha,! nL I. lii rlods (EquaLion:; V.4 and V.5). Two thilngs sihould he 

noIl.Id about. Lih,: result:. The fir L, . that lik, Cho (po louti lly) :'c . 

c,,.: mort:alit, thoy sensici..te can A C arc. toi\,l thlin l ,i of o'i, r 

s, ,. ,is';i.j vae otl,- tIhat: :',' cli[Idr, i Cto'., The:Tilt is Lt ,'iu ar' v, few I i. ng.iitw, mm n 

hNON! class. .. is2 makes iLe ru.,'mul.L and u'lpcci.a -' iIaly the i of lthe coo'lii c i. n:, 

whichit lis i L , tin;hi: doubt Fiti.large, 

Equa Li in'; V.4i and V.5 sh'.: th;at i.Wfants born ini:() Ii;noLrgofamlui. -- those 

wi.ltrh sevun or iore muemb( rs in tie household (FA13 and FA,.',) - have :..i,'ni.lFir antly 

hLin.i.r ]robabilities of deati cIlan. Chose horn to 3 or /i person familic, (L!'., 

olI:tud cla:N;), The di fferYential is approxm:.: ina l'y the ;s:m, for 7 or 8 p.rro, 

famimili.:es (FA.3) as for largur ones (FAiMt) and averages aiboiL .10-..2. 

FaLthr's occupation shows an :ntuti!:Lvely ruasonmah] c ;::oci;iL ion ',1 La l. ,la ii. ty. 

Infant:s Whos(c i't:hurs arc profe.,si.onal.; (OCF2-/i) have a c isidcrabl Ainu.... 

over thosc' wo fathe rs are far'm wokers. -- th.Lir prohab .illy of d.'Ith .i. lo,',r 

by .10. The inf[ants of rartsmu.n (OCF8-]3) have a SoLc..,i m tl .,milr btn s till 

significant ad\van mg u, wi:Lel those in tme unt-mpec:i.ficd and WiL.c! ] llvo)t!:; clas:;.es 

are not statiLs;tically diffecren t from the omittd ca.1as, wori.'ie rs ' infants,for l 

in their morLa.:i.ty e:lcxpericncu (EquatLion V.Ai). 

Father's occupation and mmarital. s:; Ltu:: of tilt' mimotler are highl y correLated 

whenpvr t wtmhor is siglc', tLhu fathr's occupat-ion tend'; to he lJft 

unspecified. The results for father's occupation when noLr', separt,' lh;mve 

been discussed. Marital status of tihe mother is also signi iricatnt;ly as-i:oc iate(] 

with nortality k] qciation V.5). Infants of sing.le 1llO thuers (MARMI) have tch 

higier probah;i i..tics of deaLi, and in fanL: s born :i.n to common - la. mari age'; 
I/
 

(WARNM2) have sonmewhliat h:Lghe'r probabilitii.es, thian do infants born to 1 ,:i: ly 

1/ The coetfficient fall]s just short of ;:ignificance at the 95 percent level. 

http:probabilitii.es
http:morLa.:i.ty
http:clas:;.es


n :.ai:: was iin gt'o:;si on:: 	 wi. th fath ri'; 

as compared 

lnrrL id wona . Wi in-r.ital 	 .il titsdWd i 

occ, ation the cif'ircient: for 1iARM1 was m ch hi.e,te alout .35 

,ei quliteto the .22 in iqiatL:on V.5. E\'un the latt : 	 coclii ent n.Lu: hi4 ,ii 

and we :;ilpect t ihat the usliilLC:; are biasud by Liii presence of multi

iLyand p :;ilbtly by LIhe fewne,:; iof the obs ervaLions i each classcoliii n.ea 
./ 

as we1 l. 

Two olhur cI'Inract oristies of the equations that include sein.La statuS 

merit aLtention. A:s; Equatl.on V.5 i]ls tratos , whnuvel marital status was 

class (1WT I,2 and 3) was no longer signiUicant.included, the lowe:t birthwuighL 

mir~L.tal tat1sLa and s occupatLion were included , oven theuLs fathcr 

by the problems of collinearity. Its co-

And when both 

vaccinatLon variaible was affecLed 

d ropped to nearly half its former value and was significan t only at theeffici ent 

90 percent level. 

The next section takes up the implications of this collinearity and considers 

what Cin be done. 

Mu].t i coll ha n vty . llAhpolthesis., and )ircc ti.ons for Further Resea.rch 

The social. Cactors used in these equations, and in other chapters of this 

report, present .<;e,.ting of a conceptual prob lem. They are general]y intended 

as p:.ox i.s:; for a sus pected ca sal factor, or 	 factors, rather tiian as poss ibl e 

direct causes in their own right. For ex:.:ample, type of neigiborhood and 

fath ,r"s occupation are proxives for the condit ions that accompany poverty 

reluctant, however, to st:rcqs the fewness of 	observationsI/ We are particularly 
status are, in reality, identicalin this came. I i the di.s:ri.lbut ions by marital. 

for livi.ing and dead infants, we couh have expc ted to find 17 living 

infant:; wi. th sin,le mLotlii ers and 25 born to common-law unons , rather tlhan 

tile ]3 and 9, r'specti.vely, Lhat were acLual.ly surveyed (Tabli.e 2, chapter 
may 1)' t:he product of samp]i.ngappendix). The numbers act.iially ;u;rvvyud 


var iability, oi they may ;.i.gnal an underlying re l.ationship. On]y by
 

case.
analy:ng a larger sample can we discover which isS the 

http:samp]i.ng
http:acLual.ly
http:Equatl.on


T ai A L fl 1 10 a or 
or aff.i,,nce, .. hil pnrc'.[ rducation 

i .2 ,ct y , :. pO,:i .:,,itL ,Lis L
 
knowlo<QuO ol chi l. Car2 

to know,whthe:r a M t ti.s.'.M CO ".. c'i:;ti ,i .-. L,,t he Iy ,i:ns di,,.tfr .:i 

'or:; tl ,u:; i> ,i 

, tliL clial flcors 

factor, or rupr,. :t; somIla o , as y unu.. cuO . in C . 

In this anal'nis, un i.c thi n of ,Vviotu:s c :ntcr 

cr. ated vitI same of thepresent a statisti.cal irobl.. as well.. Thu are 

" 

factors which can be viewd a. possib.e pro:: maL c aia of d "aL-- that is 

ct link x.itl ..orta.i.ty. Thi s is Li.,reason Lhat tGoC
those that may h,:' a d'i.r 

ceti , . factorsL Cain tA sociniresults for thcS pro::ima to cause s are uns table wh enl 

ar:i.seo n tlh, annl,,'::us
are entered in thL regressions, a problem! that did not 

of Chapters II and IV. 

The results fur the var:i.ables represnting the toilct Cacilities ,va 1:ble 

affectud by this prohl-;. W.hen tlie- e var Lahcb ,usto the family wer, parcicularly 

ewere specified in regressions that included only t facLors ,u.'.bu..liu.\,
 

could be proxiimatu causes of death, their coufficints were of thu o :p.ctw,!
 

sign and TLT2 (no toilet facilities) was st:atistical.ly significUnt. Wh, inthe 

to inc]ude some of the social factors, such a:;
specifications were e:xpanded 

toilct variablcs becane insignificant. Yet fac tors 
type of heighborbood, the 


of death; in fact, Lcy
like type of neighborhood are not pro:.;natv causs 

stand in for just such factors as toilet facilities,that are expected to he 

proximatce causes.
 9 

factors, and te increased R2, s theyThe significance of the social 

some of thv factors for whichproduced, suggest that they represent not only 


measures are available, such as toilet facilities, but others for which no 

measures are available from the survey. We hypothc;ize that the proximate 

causes which the social variables represent are the true causes of mortality 

and that the result s from the equations that exclude social factors are va lid. 

http:st:atistical.ly
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.'.- ., \.i('.......'"' 

{,'';i~ 'l';.";: i,;J ,' '., i :i ' , k L i L r" il ii , ) ;ii, ,I : twc lt, 


I';ijiI.'.,I, I ,' i oi a i . 1t: i , ru1:1,. i ac cI ]i .I : . .ll:ti i . L, .i L, i) o)gn, 

\V;IL i )iir; , I,-c il L t 1 ' x i dni.v ; ,Ii't! e f;fi c':: I.Lth' c :tLL.:: "(,-d' ll , ..ii .l! r 

Il ii Ml ' tI'd w ,. I'm 1 co-ll-,i il lli I[C 1) Iill( 1111(21. ih'l ~$1i.; ] -cq L- 1.Vi.f.C:in L 

C rUI',itP I:; cZali L i :;ihk.,n i , i.vt,1c c LII.: L Lii L II;] - I;1s n llo 1'c L, on. y tL!L 

Lriiy L(s) SLv Lo I.iti[t. Lo b L:'L, ' 1:i ;I'v witht:iI( co]. lii,. i..: tv -,r'.: tCj'e 

s:i.n ficiitiL l",, aily h)tw Wiii.L ,COc'IifiC i a 1:; ff.cLtd . cL,I .neariLy c,, Leld 
*I./ 

tO )tO(ILIC - il;Jih, Ficat "-:4cor1 , it (ii)v. ]iWL ''Ut il
: 

,i LhcuIl1,'] it alSO 

tcli; toi 1)i.si:;Lil' c kicf fi.cK (11t c: 1_'aLc:s 1.97:') iitis x,.cY be'L:ls (Jolill -t'.mn , m1lay 

. L'tCct (l iiLMiSI ud dtit(lL Lit iI, L ltf ign-.f vai:ihil l.:.' 

it I.:; nIIo ;accid'h I,1[ that Lii:; prolvil ha; a)ppeare for the first. Cilin i0 

an aria!y:;;i.: ;1a:;d oil al F .lttiv(l.y smil.1 I ;L (ofobsirvaLion:.; li 'liUi..samipl 

thire is 1 I:;s clianci( For e.c'll 01' tih facLor:; of iltrc:U.;;L to ex;hibl, t icaligh 

;.n(i:itILnicICrL viri.ition. l,,e tLot<ll simple ,S;;i.;:e is im) t:InL , it secllv .ikuly 

thilt Llu obs!'\;ltion ;CL of i.llfallLs 2 day:; Lto 5 mont:. ; ]pa L)tixil arly 

fl- he :1:1. 11 n tliii"r nI" i\ ,, ci i c111n in ii 1,roup0 ) --- only 99, 

1/ ucau:'( th:ie s tanL1 ,l-r .rr,.rs the buzoiau larg, theof cocff:iciunt.s very as 
X'X mat ':aproa:cis s ius ..Lty. 

2/ As. tiC dis.:;c I:s,s ind' icatLes col'i:lnl:i-y mlkes it difficult to at.tribute the 
correct .il Uu Lo C'Cii V riabl.-; but it does nloltpvcrvunt thu affected variab 1 s 
from coInltihltLn; to tieic.pI:)mnatory Po:L',IL" of thU Cquation, a',,menstred by the- R-. 

3/ 111 Lil' ncoaLtalI o',o:rl.vitcioli ::onf-, not onl.y \.:a; the numhr of living clil.drUn larger, 
but th, Cy1p:i1'1i ;ou} Wa: e-xpanided by Ul .inclusion of post-neoualal dC:ath. In 
the ,t an;ll.'.s;is, tii.tih\.the o),u;(-rwition ,;!t was also consideurably larger, and the 
Val:i;i-ion eing ln;Iy; \\ZIas in b)irthw i.i iL rither dal i mortality so that infant 
deths:l',.1 conL riiuted to a hiighr dens Lty of observations in the 'comparison 

(roup''-- eitavier hi!rthvo igi ts
SPart:V of tc d : Cfi~cI Ly with s11:I11. sample si.ze.- is i. lit. trated by our earlier dis
cus-'sioll of tle ro..; Ii:s for marlita].s;tatu.S of the maothur. There are several reasons 
L~o quIc.;[Lil the l..i.ditv of these coeffici:ion ts, but Iwite were reluctant to place
much we~ik'It on one of thorn -- tie very fcw-%[i :ving infants in the two classes of 
intLeresL -- since, had the ditri lJtions boon identical. for the living and dead 
iii faLs, \wt! CtUld 1ha\'e eXpLTUCtd to find illMiny more living infants in these groups. 
BuC onLyI a L].a r 1g('1:1U.11C WOU].Li })0 'lii. LU; . d termine for sure whother the Lc ,i1a1 
numeu(rs rot u(ct: ;salulipl).;iLvarial.i.lity or a valid relatiOunsliip , 
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The :olution to the problem of multicollinea: i'y is to get more iWtormti.on. 

And it is clear from the preceding discussion Lhat one way to do thi, in to 

expand the ,ple size. This could be done )y combinin , two or thre, I" tLhe 

1.3 Latin AnIrican project s;ites included in he nvestia l"n. .v.n combhini-q

one othir project si.te , of reasonably good s:i.;,o, to the San Juan sur" ,y, ,1oiL,,d 

produce a l"arge enougl observatiof sot to in sure independ.nt 'variati.onin i 

of the factors. 

In general., the results of rihe analysis pres ented in ti;is cihap ',.r arc good. 

It is clearly possible to draw useful and meaningfu] genera li,.::atii on 'r. th,, 

data. But because of the multiculiinearity, sonm of tL, rsul ts arc' not a: 

stable and as soundly based as is de'siral)., and we would lik,, to have Lre 

confidence in their stntilstical basis, Wu believe tha t this confidenee can be 

provided by an anal ysis of several of tlhc projcc t sites ccrblind anId 

that the most profitable directin for further research based 

on these surveys is to expnnd the analysis of mortality amnt infants 28 days
.1/
 

to 5 months to a larger met of observations. 

1/ 	 Wu realie. that combining several projects can present problems of data 

conpara)il.ity. But we hel ieve tlhat, if care i's taken in cmb.ining and analyz'ing 

several projects, the se p l Lm1esi. 1.1. be u~n ighed by tLe Ienefi. :. 

http:variati.on
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APPENDI)X TO CIAP'.ITER V 
Distribut:ion of Observations 28 )ays to 5 Montlhs of Age 

by ]acetors Used in the RegLessions 

l. By Biurthweight (in hundreds of g'ans) 

Deaths Sa mple1 
Less than 24 92 4 
25-29 167 13 
30-341 1611 36 
35-39 
 163 27
 
Over 40 
 43 16
 
Not specifieci 80 3 

TOTAL 
 689 99
 

2. By Length of Pregnancy 

Deaths Sample 
Less than nine months 126 7 
Nine montlis 538 91 
Not specified 25 1 

TOTAL 689 99 

3. By WhUther Infant Was Breastfcd and Age Weaning Started 

Den ths Sampl 
Breas tfed-, weuning started at less 

than 1 month 205 28 
Breastfed, weaning startud at 1. month 143 14 
Breastfud, weaning started at 2 months 

or more 1.19 16 
Breastfed, never weaned, or age of 

Weani g ulnknown, or not known 
whether wanud 109 33 

Never breastpd 107 8 
Not specifi ed 6 0 

TOTAL 689 99
 



4 . By S-: ,lJ Chi. I(I 

Feiiia I.e 

Ma] c 

TOTAL 

5. By Whether or Not the Child ReceLiv ed 

Yes 
No 
Not specified 

TOTAL 

6. By Type of Neighborhood 

Well-to-do, good, or medium 
Poor 
Very Poor 

No neighborhood or rural 
Not specified 


TOTAL 


7. Number of Persons in the louselhold 

1 or 2 

3 or 4 

5 or 6 

7 or 8 

9 or more 
Not spucified 

TOTAL 

35' 	 -!j3
 

3311 	 56
 

689 	 9.) 

Any \Yccinnt ,oi; 

Deatlu; Sil! I
 
352 75
 
31.0 	 2
 

27 	 ( 

689 	 99
 

Deaths Saimpl
 
1.40 36
 
112 30
 
52 3
 

383 29
 
2 1
 

689 	 99
 

Deaths Samle, 
80 0
 

216 44
 
1.54 32
 
126 1.7
 
11.3 	 6
 

0 0
 

689 	 99
 



8. By Type of Water 

Piped water inside 
Piped water out::ide 
Other 
Not Specified 

TOTAL 

9. By Typc of Toilet 

Flush or coLruunal. 

Other 

None 

Not specified 


TOTAL 


10. By Number of Rooms 

I room 

2 rooms 

3 or 4 rooms 

5 or more rooms 

Not spcciricd 


TOTAL 

11. By Marital Status 

Sing] e 

Married 

Comon-law or other 

Not specified 


TOTAL 
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APPENDIX TO CIIAPTER V, continued 

Facility 

Deaths Samp i e
 
98 37
 
76 8
 

514 53
 
1 1. 

689 99
 

Facilities 

Deaths Sampe 

80 33
 
182 31.
 
425 34
 

2 1
 

689 99
 

in the Dwelling 

Deaths Sample 
137 7
 
179 20
 
283 52
 

82 19
 
8 1
 

689 99
 

of Mother 

Deaths Sample 
115 3
 
400 87
 
171 9
 
3. 0 

689 99
 



1.2. By Orct~pation ofi tile Fat;1ur
 

2J; :16
Form voy:Ic, 


2a-5 IsProfu.M:Y;: 
153 32
Craftm 11 

132 20
All otic.i: 

87 6
Not s;pec~ifl d 

68i9 99
TOTAL 




C(lIA1'IE, Vt. DeLurm.n,'ants of iorLal.ity in Chi.dren 
Six Mon tihs or Older 

In troduc ti.nn 

of year --In the Snn Juan project, most of the deaths children under one 

fully 86 porcent: -- occurred before the infant reached six months of age. As 

Table' VI.1 siows , there were 1,641 death Lisamong infa nts 0-5 months and only 

259 among oldoer in fonts during the two year survey period. Deaths among one

yea ri-olds totall]cd 153, ouLt of a p,,pulation uf aibout: 21 thous antd. There were 

55 deaths of twu-year-olds, 32 of three-year-olds, and 16 of four-year-olds. 

This ciapte r takes up the analysis of mortality among these older infants 

and children, Two ago groups were ana lyxod separately -- infants 6 to 11. months 

and chilrn 1 through 6 years. 

'the set of observations defincd for the analysis of infants 6 to 11 months 

includes all in fants in the survey between 6 and 11 months at death or inter

view, a total of 247 deaths and 85 living infants (Table Vi.1). The set 

defined for the analy's is of 1 through 4-year-olds includes all children 1 

through 4 years of age at deaLh or interview, a totalI of 247 deaths and 674 

living children (TabLe VI.) As in Chapter V, these definitions correspond 

to cohort death rates, which compare deaths in a certain age group with the 

number of li.ving children in the same age grclp. The weights used for the 

observations are set out i.n Appendix C. 



TABLE VI I. San Junn: Popl.ation and Number of Survey Ob:'c rvations; 

Retainc-1 for Anily.;is (for tO years) by :\ge Group 

Livin" CliJidrn 
Jb';c FV ,viIr~ S

D aIis 
(Obscatl11 .[€l: 

let[i il 
Pon I a for Ana_tiony: i:; Popu lt. I n f or An a i.n 

Rw rained 

0-5 months 1,641 1,495 ; 1) 
?. 20,280 

6-i1 months 259 247 85 

1 year 153 145 21,040 203 

2 years 55 55 156 

3 years 32 32 )63,140 159 

4 years 16 15 156 

Source: Population figures from Puffer and Serrano, 1.973, p. 9. 
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are believed
 
The literature review surveyed a large number of factors 

that 

6 months Or older (Rhssell. and 
Lhe survival of a childLo be associated witll 

factors that are hypothes zed to he 
They are the same
Ilurkl., 197.1, Part One). 

but social and environmental among younger infants,imporltal I: to morLality 

measures of prenatal 
facL or1s are presumed to be primary during this period, and 

to be insignificant.are

history suchi as birthweighlt and gestation period presumed 

is expected to be 
The child's diet, a measure of its nutritional 

status, 


the medical care given the child, including

Other factors include:
important. 


and its disease history; the sex 
whether or not it received any vaccinations, 

a variety of social and environmental conditions such as 
of the child; and 

the type of water and toilet facilities available to a family, family size, 

in the dwelling,

father's occuzpation, marital status of the mother, numl.r of rooms 


and type of neighborhood.
 

specified to examine the importance of these 
A series of regressions were 

age groups -- 6 to 11 months and 1 to 11 years.
factors for each of the two 


is the basic

presented in Equations VI.I-VI.3. Equation VI.1 

The results are 


like the basic equation in
month observation set;
equation for the 6 to 11. 


proximate

Chapter V, it contains only those factors that can be viewed as 


a number of social variables to the basic
 
causes of death. Equation VI.2 adds 


1 through 4 years age

specification. Equation VI.3 is a typical equation for the 


group.
 

a binary which takes on the
The dependent variable for this analysi, is 


value 1 (one) for deaths and 0 (zero) for living children. As in earlier
 

chapters , it is interpreted as the probabil tty of death during the period spuci

months or 1 to 4.years. Likewise,

fiecd by the ob;ervation set -- either 6 to 11 

in binary form, and the coefficient for 
as before, the independent variables are 

each variabte gives the difference in the probability of death associated
 



--

- ]..t" 

' dltlby [ly xIl':hi .,as c,-'* dc towith l'i : r:l;! iV in LE: cla.;Is rIlT e 

I',;in ,;o : cd cl.an .; 1)c [i.ii.inL ,nof W ,. Asv: r,.-.scntcdmelnbcr 

by the in p:jnlel. vari.abl .:esa'r Vc n niveQ ' ,ndi:. n. 

In Zonlcral, the results of ti rvgr::ioe:ens for 0t ,ycri. ni o sets w. rt 

ch ,,,-n fid L, ! Lntiry
disappoi:ntir.'. The ability t) generaliv. acroess 

or ci tiLS" -.t. Even i.f 
determisint, at high confidence l.veIls does zot c.SSL 

we h: \' !one herp,,
we relax our rccq'irr.nts for statis tical ,:i.,nifi canc,, as 

Cour se, Lh ..iever 
the resu. t .sprov ide .ittle use fu1 information. And, of 

confidence levels sanke this inf[ormation worn2 tentative. Furthir, lcss of the 

is xpIa ncd: t.UP?COCtWfCic2 L of dnrt rmina
variation in survival cx.pcr icncu 

(i,2's) arc .026 and .066 respectively in Equations VI.J anC V1.2 -- tho,
tion 


-- the6 to 11 month children, and .003 in Equation V .3
equations for the 

1 through 4 year children.equation fer the 


In both cases wocsuspect that the difficulties arec:due 
to t small
 

infanc 28 day-;
numbers of deaths involved. The analysis of mortal ity among 

already shown that rcl.atively small sample size.;
to 5 months (Chapter V) has 


our ability to draw the appropriate genralizations out: of te myriad
reduce 

2/ 

The number of living children in the observation
factors opurating in each case. 


are either similar (6 to 11 mont[h.s), or far greatcr (. to 4 years)
sets used h re 


than in thaL earlier analysis, but the numb:s of deaths arc much smaller 


247 in each case (Table VI.1).
 

For the 1 to 4-year-olds the problem may ultimately stem froa the fct
 

The 247 deaths, essentially
few deaths in the population.
that there are so 


1./ For fuller discuss ions of the definit ion and interpretation of binary
 

vari ablos, see Appendix B and Chapter 11.
 
of having sampled too smal.1 a fractionthat this is not pe i -sc a probl w2/ Note 

the same for a I age groups ill 
of tih po() lation -- the fr action samp ed i.s 

is ins tcad a matterthe study, and the nyp"lat:ion of death:; was surveyed. It 

of the ability of the res ulting observat ion set t: o refl.cct tie full range of 

in each of the factors of interest.
variat.ion that occurs 




all 	 tlo:; ' tl~iat OCCIIEr,'I dir lng Iit 2 'ear ,;I-'v-.y per.io ' (Table V1 .1), are 

i:fe>
i rtn. ca dl h urly
.iJeg :i 3 uc Ih -t,, e ' tlai LL 1I e:- I(l 

to < , Lest 
in ; 1 year 'f ag, e II:1:11cS a; (c- :.o few as 

cOM:; ider;ib I Witl 

0i-, be d! ffi 1l:. Thu; ,.ev n if ciou-,li projeo :; c,)u.ld
thamt g_,elhi iI i ":'ltLOII 

a;:':a useful anialysis of t:h£s age 
, M;uitabILc :;,inpl.eb combij2,:d L.to prodluue 

not be pos :ib e.group may 

not good enough to offer 
But tie results for the 6 to 1.-month-olds, while 

is poss ible to generalize about the cau:.es 
guides for policy, do siggest that it 

of deaths in this narro:: 
of dcath for this group. There are a siZUable number 

age rane; C::panding the observation set to i ncluode 	 5C\vC~ra] project sites would 

enough sami.p .c to suppJort a us fulI analy is.produce a 1,arge 

in a 	 little more detail.will discms the result:sThe fohlowing section:: 

for infants 6 to 11 months are presented, then the results
First, thu results 

for childr(rei I. through 4 years. 

The 	 Regre: :;ions,: Infnts 6 to 1.1 ontlihs 

On the ba-is of the literature review we specified regressions for this 

all infants 6 to 11 months, which included most of 	 the same
observation set, 

The structure
factors tested in the regress ions for infants 28 days to 	5 months. 


tested those factors
of the regressions specified was a.-Lso similar. We 	 first 


(Equation VI.). Then we

that 	 seemed i.1-'ely to bU proXima te causes of death 

added a variety of social variables, which serve as 	 proxies for more direct 

cacIuses of deathi, to the basic specifications (e.g. , Equation VI.2).
 

for the 28 days to 5 months age
The resul.ts were faint echoes of those 


group. In Elqultion VI .1, for example, the coefficients are generally of the
 

same sign asv th. colunterparts in Chapter V, but 	 not one is significant at 

fall. just short). In Equationewn 	the 80 per, .,L level (although VACC and CAL2 

http:resul.ts
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,;!i' I ',; J:.L ;:.;'I'q~ tL~ l 6 to I !-,',,nthI-Ol1d: 

Depehkn.111 Varilb lb.atlis 	 .ib C.: ( l:' 1].l monit lh,; 

S Vtt ,"O1 .:e,1vat,.i I'coL1 ; ii a i Iti fi IIL:; 6 to II m itht Se0.of aI 
F for Factor 

Nanie o1'I ,.t._Lori Nanm of V:,ri_, e (),4f'lL-ien t L_-core Q,, not ) 

Ch'ildSex of 	 SEX -0.005 0.29 0.081i 

Type of Water FaciIl.ies WIi. 	 0.006 0.1.6 0.10 
W'£1R2 	 -0.009 0.2] 

Type of Toilet Facilities TLT1 	 0.026 0.61 0.60 
TLT2 0.044 0.98 

Whether Ch~ild Received Any VACC 	 -0.048 1.17 1.37 
Vaccina t ions 

Whether Child Was Breastfed BRFI,2,3,4,5 and -0.015 0.39 0.15 
6 

Adequacy of Diet in Terms of CAL2 	 1.26
0.023 0.84
 
Calories CAL3 0.026 0.60
 

Constant Term 
 0.043 - -

R2 
for tle equation: 0.026
 

F for the equation: 0.94 
a. significant at th0 95 prcent level of confidnce.
 
c. significant at the 80 percent level of confidence. 

NOTE: 	 Each F-value indicates whdthier the faLtor as a whol.e is statisti.caly 
significant. When a factor is repres',ented by a s:ingle vari;ible the 
F is simply the square of the t-score. When a factor is reprs:entLld 
by more than oeo, variaibJe it turns out that, in genera] , the factor 
i. significant whenever at least olc of the variabl.es has a significant 
t-score. LiAmitatLions on computer ti me maide it impossible to c aici late 
these F's for equations otlher than the basic equation in e.ach chap ter 
but the reader can tell when a factor is significalnt by examini.ng the 
t-scores.
 

http:examini.ng
http:variabl.es
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!...!C1 Vti2 : J:; :.q,,:LVtn - 6 to 	 ..- ' ,! h- d:" ;,: Lc. 

I rl p! l l ,<ll l l l "- l :i ,; ( I. I! M onl ] ; - I. 

SOl! oJ R,.trv;IL:iuitcord:; K 	;.. irnfnL t Lo 11 winnLhs of agt' 

(o( .' 'l : t-score
lli '.c[ nitF 	 of V.'r i I 

S,,, 	 -0.019 0.90
Sex of ild 

0.030 0.63
Typ o W. t.n: c lities 	 WTRI 

WTR2 -0.02]. 0.41 

0.019 0.40

Type of T.JoLC Fac.i.l Lties 	 TLT1 

TLT2 0.040 0.83 

1.41 C-0.063Any VACCWietie: Cihild Received 

VaccintIton; 

WheLher (hTld Was Bruas;tfud 	 BRFI,2,3,4,5 and 6 -0.025 0.62 

of CAL2 	 0.022 1.03Adequacy of Di&t in 'Terms 
CAL3 	 0.029 0.58
Calories 


-0.038 1.01
Type of Neighborhood 	 NBR1 
NBR2 and 3 0.021 0.63 

NBR4 0.016 0.51 

Number of Rooms in Dwelling 	 RNSI -0.054 1.57' 
RMS2 -0.025 0.81 

RIS3 	 0.002 0.08 

-0.121 2.2 8a
Occupation of Father 	 OCFI 
OCF2,3 and 4 -0.068 1.72' 
0CF8,9,10,1I,12 and 13 -0.038 1.22 

OCF5,6,7,14 and 15 -0.058 1.73 c 

0.57
Number of Persons in lousehold 	 FAMI -0.016 
FAM2 -0.004 0.14 

FAM3 -0.011 0.32 

FA44 0.033 0.82 

0.165 2.28a 

Marital Status of Mother 	 MARi 
MARM2 0.016 0.55 

0.077Constant Term 

R2 for the equation: 0.066 

F for the equation: 0.86 

a. significant at the 95 percent level of confidence. 

b. significant at the 99 percent level of confidence. 

c. significant at the 80 percent level of confidence. 



Depe utnt M U Mi.:]);: ,.nt-h;r I tiirom!h .4 i. ., .,n ." , 

Set of i)2i.oLvaLio :: IReco ':. -V : IJ c, ':, . " , 1 , 

Name of Fictor j::;.i: o F \.O., I i Ii.t[-; 

Whether or Not Child 

BreastfCd and Agi 
Weaning S tartud 

Was, I;RP] 
11012 
B1F3 
BRLi 
BlR,5 

BRF6 

.(F9' 

(I02 

(. U0 
-0.0(102 
0.0005 

- 0. 002 

0 . 

O. 
0, q" 
0. M. 
O.(7 
0.17 

Sex of Child SEX 0.0007 0.19 

Whether Child 

Vaccinations 

Received Any VACC -0.005 0.49 

Child's history 

Diseases 

of Infectious DISI 
DIS2 

-0.002 
0.00005 

0.22 
0.01 

Person Responsible 
of the Child 

for Care CARE1 -0.001 0.21 

Type of Neighborhood NBRl 

NBR2 
NBR3 

NBR4 

-0.0007 
0.002 
0.006 

0.003 

0.11 
0.30 
0.41. 

0.56 

Number 
hold 

of Persons in House- FAH2 
FA3 
FAM4 

0.001. 
0.002 
0.003 

0.31 
0. 38 
0.52 

Education of Father EDF]. 
EDF2 
EDF3 

-0.003 
0.001 
0.0009 

0.42 
0.19 
0.12 

Type of Water Facilities WTRI 
WTR2 

0.001 
-0.0005 

0.12 
0.06 

Type of Toilet Facilities TLTI 
TLT2 

-0.0008 
0.004 

0.11 
0.49 

Constant Turin 0.006 

R 2 for the equation: 0.003 

F for the equation: 0.12 

a. significant at the 95 percent 

c. significant at the 80 percent 

level 

level 

of 

of 

confidence. 

confidence. 
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VI.2, the reslilt:; improve a little with the addition of the social var:i.ables. 

'I vaccinatinn variabl e shows that infanl:s who have been vaccinated have 

a l.ower probabiii.ty of death during this period than those who have not. The 

valnu o1F the cocfficient is close to the estimates for the younger group in. 

Chaipter V and is significant at the 80 percent level. As before, infants living 

in one room dw. Kings (PJ4S1) have a significantly higher probability of death. 

The occupation variables indicate that infants of farm workers, the omitted 

group, continue to face a higher risk of death in this age group. And the 

marital status of the mother again shows an association with mortality, with 

infants born to single mothers less l.ikely to survive.
 

As we noted in our earlier discussion, these results indicate that it is
 

possiblc to generalize abouL the causes of death in this age group. But the
 
I/
 

sample sie is too small to allow the generalizutions to emerge clearly.
 

The larger sample that could be generated from several project sites combined
 

would permit a more definitive analysis.
 

The Rc.,res ion;: Children I through 4 Years
 

We specifiecd regressions for this observation set -- all children I through 

4 years -- which included most of the same factors included in the regressions
 

for the 6 to 11 month children. The nutrition measures were not included because
 
2/ 

the survey data would not allow us to develop such measures. The measures
 

1/ See the discussion in Chapter V of the problems that arise from inadequate 
sample s:ize. 

2/ See Chapter II for further explanation of why nutritional measures could not 

be developed. 

http:probabiii.ty


that were tested are: whether or not chil.d wa:s breasL1Fed, scx of child, wh. 

child receivd any vacci.nations, chi.ld's litury of in ,ctiot S di.:;Bu h:, , per "11 

responsible for care nf chi]ld, type of neigbllorhood, cduc;iat:ion ofl f1.Lher, 

number of persons in household, type of water facilit: ic:;, and Lyp of t"i!,L 

facilities. Equation V1I.3 is typlical of te results. None of th, factwrs 

in this regression or any of the other regre;ssions specified were :;i.gnificant 

even at the 80 percent level of confidence. As noted earlier, this undoubte:luly 

reflects the very small number of deaths -- a total of 21 i7 were retained for 

analysis -- in this age group. 
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APPENI: X TO CIAPTER VI. 
Distribution of o(b:rvations 6 t:o 11 Months of Age 

by ractors [ ; ,d in the Regressions, 

1. By W!,other or Nut: the Clild Received Any Vaccinations 

Deaths Sample 

Yes 196 81 
No 44 4 
Not spcified 7 0 

TOTAL 247 85
 

2. By Type of Neighborhood 

Deaths Sample 

Well-to-d, good or mcdium 43 48 
Poor 44 12
 
Very poor 27 1
 
Rural or no neighborhood 131 24
 
Not specified 2 0
 

TOTAL 247 85 

3. By Nuzber of Rooms in the Dwelling 

Deaths Sample 

1 room 31 13 
2 roomg- 66 14 
3 or 4 ro:mis 119 34 
5 or more rooms 29 24 
Not specified 2 0 

TOTAL 247 85
 

4. By Marital Status of the Mother 

Deaths- Sample 

Single 31 2-
Married 154 70 
Coinnon-law or other 61 13 
Not specified 1 0 

TOTAL 247 85
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A.'PIND.X TO CHAlER Vf 1 , cntinutl 

5. By Occupation of the Father 

]Da ths S ahil) I : 

Professionals 10 14 
Farm workers 107 19 
Craftsmen 56 27 
Others 52 19 
Not specified 22 6 

TOTAL 247 85
 

6. By Type of Toilet Facilities
 

Deaths Samp.e
 

Flush or ccmmunal 15 34 
Other 85 25 
None 145 26 
Not specified 2 0 

TOTAL 247 85
 

7. By Sex of Child Deaths Sample 

Female 127 43
 
Male 120 42
 

TOTAL 247 85
 

8. By Whether or Not Child Was Breastfcd and Age Weaning Started 

Deaths Sample 

Breastfed, weaning started at less
 
than i month 39 18 

Breastfed, weaning started at 1 month 34 11 
Breastfed, weaning started at 2 months 

or more 1.21 45 
Breastfed, never weaned or age of 

weaning unknown, or not known 
whether weaned 3]. 6 

Never breastfed 18 5. 
Not specified 4 0 

TOTAL 247 85
 



9. By Type of WYLcr ]auc.J ILi] :; 

1)ci Lhc 	 Sampl. 

, ter i, i r' 5 33 
9P ilm I wa L:r '..: i lr! 37 

I84 6:1Oi I1,. 

1 
 0Nitt a:,eci.fi.d 

85247TOTAL, 

1.0. 	 By Number of Persons in Household 

Deaths Sampl 

0
20
1 or 2 

76 
 30
3 or 4 

74 
 29
5 or 6 

46 15
7 or 8 

31 11
9 or more 


0 	 0Not specified 


247 	 85
TOTAL 


11. By Marital Status of Mother
 

Deaths 	 S amp le 

31 	 2
Single 
154 70Married 


Common-law or other 
 61 13 

Not specified 1. 0 

247 	 85TOTAL 
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CHAPTER VII. Analysis of a Major Cause of Death: 
Diarrheal Disease 

Introduction 

paid parti-The Inter-American Investigation of Mortality in Childhood 

cular attention to gathering and organizing information on the causes of 

each death in the survey. Since multiple causes are involved in any death, 

a hierarchy was established among them. The major underlying cause of each 

initiated the traindeath was first selected -- "the disease or injury which 

of morbid events leading directly to death." Two types of associated causes 

causes were those conditions "triggercd by the 
were recognized. Consequential 

causes included all other conditions which
underlying cause." Contributory 

"contributed to the fatal outcome, but which... (were) ... not related to the 

(Puffer and Serrano, 1973, p. 74).
disease or condition directly causing death" 

The analysis in Chapters IV, V, and VI is based on the assumption that 

factors like low birthweight, poor nutrition, and poor sanitary and living 

conditions predispose a child to illness and death, without reference to the 

the causes of
of illness, and that these conditions are truly underlyingtype 

it also seems likely that certain of these conditions may be
death. But 

and analysis of 
more closely associated with particular illncises than others 

these 
a single illness, or related group of il].nesses, may be able to identify 

one these more precise results
relationships. Where the cause of death is a major 



c an I . to foe:: 	lpreveniVL efforts. Thi.s chapter takes up the analys is of 

ilfant molrta ity: diarcheal. d.svzist.e a majinr cal!:(.! (If 

import ant cause of deati uncovered
)iarrhiea] d!L;uase 	 was far and away the most 

For a.1l. tie surVCy ,:i.tLsten LgetL ir, diarrheal. disca .;e
by tie I nw LigaL:i.,n. 

for 28.6 percent of the deaths of children
was the underi ying cause of death 

in another ]1.2 p)erce.!It of the cases
it ,as an associatcd cauoe 

(Puffer and Serrano, 1973, pp. 138-141). The proportions were similar in 

all deaths under five 

under five ; 

San Juan -- it was an underlying cause in 25 percent of 

12 percent (Table VII.1).and an associated cause in another 

number of deaths involved makes diarrheal disease a good single
The large 

1 / 
And in this first 	 attempt at investigating a .;ingle cause 

cause to analyze. 

largest poss ible number of observations, withinof death we chosc to use the 

weof the age groups 	 already defined (and successfully analyzed). Thu:,one 

all deaths for which diarrhealselected the 28 days to 5 months group and used 

of death -- a totaldisease was eithur an underlying or an associated cause 

as one
of 363 deaths (Table VII.l). This choice should be kept in mind, 

of the anal.ysi.s might be to concentrate on those infants for whichrefinement 

cause, omitting those for whom it was only an associatedit was an underlying 

cause. 

The full set of observations was then defined, as in Chapters V and VI, 

to correspond to a cohort death rate. For a specific cause, a cohort rate
 

died from that cause with living persons in the same age
compares persons who 


group. Thus the observation set is composed of the 363 diarrhea deaths and the
 
2/ 

28 days and 5 months.99 living children between the ages of 

1/ Two other catelories that might be investigated if this approach were extended 
causes," both of whichare0 pineullollia andl(I infl-Ieza," and "certain perinatal 
of cases (Puffer andare underlying or 	 as socia ted Ca uses in a large number 

Serrano, 1973, p. 378).
 
2/ See Appendix C for the weights applied to thiese observations.
 



-126-


TABLE VII.I. Deaths from All. Causes and from Djarrlita1 Di.st.ae, 
by AgeI

/ 

Deaths wi 1 I)iarrli,.tl ) i:a:;e : 
All l)eatls Any Caus, " t___ ,nlvi. ',,iui:, 

Nunbc!r P., IrC (!.,I NiI:i),.-17 rct. I Iu _ P 


Under 7 days 509 18 3.5 10 2.0
 

7-27 days 297 160 53.9 107 36.(0
 

28 days to 5 months 689 363 52.7 253 36.7
 

6-11 months 247 148 59.9 101 110.9
 

1-4 years 247 53 21.5 26 10.5
 

TOTAL 1,989 742 37.3 497 25.0
 

I/ Tabulation includes only those deaths retained fer the regressio analy;is. 
2/ All cases with diarrheal disease as either an underlying or associatcd cause. 

http:iarrli,.tl
http:Di.st.ae


The dep iidst varl , ,"in,,. :,r tho : r,,:v.pr ns t:k, on 	 the .,luI . 

est.'...L:.1 (oI") for a e!,aL. and ()(;co:w) for" . ivLng K ii ,, As ho [.F a, 

", n re i.',' :t,:d q:. I:': pro
of th.' d p.endnKI variable N,,iv d fir Nn (qu:l 

babil 1ty of dun h Lor cli. IV:wo .. with ht chLractv i.sL hCs sprc i.Lid. ,nd tK 

are h Lnarie-; , showcoo ffic Lents for the i.ndep: . I .i't vari A ) !.s , al I o; which 

the differential in the proCbibCli.ity of doath assoc iated witlh meitbersipi i in 

in the. omittedthe class represented 1/
by Lih variably, as comparod to membership 

class for the factor. 

The types of factors e:yicted to be related to death frn diarrheal disease 

are of the same sort as those expected to be related to general mortality in 

this age group. While th literature review (Russell and Burke, 1974, Part 

factors which might show a stronger relationshipOne) suggested one or two 


with diarrheal deaths than with mortality in general -- specifically nutrition
 

to exclude any of the factors considered
and sanitation -- it gave no reason 


in Chapter V. Thus we tested the same specifications here. The factors tested
 

given the child
include: birthwcight; length of pregnancy; the medical care 


and its disease history; the child's diet and history of breastfeeding; the
 

sex of the child; and social and environmenta, conditions, including toilet and
 

the family, family size, father's occupation,
water facilities available to 


housing, type of neighborhood, and marital status of the mother.
 

D/ for all the variables shown are listed in Appendix B. TheI)efinitions 

combinesumed variables shown in the equations denote variables which 

the classes indicated by the components of the sum. Distributions of the
 

factors over the classes represented by the variables are given in the
 

chapter appendix.
 

http:r,,:v.pr


,

Thu s;tr:!iing; tlid p n rutl t'he u., "! L , :' ,in in Equl; !-vs: A 1..I-'. K !. 

i.s thtat they .a:,: .simly A rev lay A A :,, for , in t : :b y I , r it : -

with the impurL :t diffo.rcle, kla : I. lw ve I;2 A ; li iit. ,c: .nld I, I:]r ,r. 

Thlls the isolation of VL, LauSe ol d Lh ha<. ni,L S:tccOUe. in 'rodu' '. 

sharper or mrt. Spetciflic r Ut-Al Is . At Lih stant .in the i.y:-i 8 pr.&i.,' a 

very clear extmple of tih: effects; of sample Mu;. -- the:;' ,lltatioll:: -:tw based 

i" ; for ail infint-.on the same nlnttbcr of living childrun as were lite, regrus; 

28 days to 5 months, but only about half as itaiy deaths (363 vs . 689). 

Because the results are so similar to those in Chaptc, V, they 'ill he only 

briefly reviewed in the following Section. 

The Regression Results 

Infants weighing 2400 grams or less at birth face a higher risk of de;,tu 

from diarrheal disease than heavier infants. The coefficicnt for L'.iI., 2 and 3 

is significant, but a little lower in value than it was in Chapter V; it also 

shows the same sensitivity to the addition of variables rtprusuntrin, the m~arital 

status of the mother (Equation VII.5). The reikiining birthweight ctQfficients 

show, as before, a tendency for the risk of death to decline for heavier infants

but none are significant at the prescribed levels. 

lengt:h of pregnancy is reasonably stable in value and always sig.nificant 

at the 90 percent level or better. TIhe coefficient indicates that the prohahil ity 

of death for premature babies is .07-.09 higher than for full-term babies; 

this differential is below the estimaLts of Chapter V, which averaged about .12. 

The sex of the child is significant less often than in Chpter V, but the 

coefficients indicate that female infants have a lower risk of death. 

I/ These are the same specifications shown in Equations V,1-V,5, Chapter V. 
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EQUATION VII.l: Basic Equation 

Dependent Variable: Diarrhea Deaths 	 28 Days to 5 Months = I 

Set of O',:bcvations: 	 Records of all live infants 28 days to 5 months of age, 
and dead infants 28 days to 5 months of age for whom 
diarrheal disease was any cause of death. 

F for Fac 

Name of Factor Name of Variable Coefficient t-score (see note 

2 . 7 6 b 2.85aBWTl,2 and 3 0.133Birthweight 
BWT4 0.048 1.44 
BWT5 0.010 0.36 
BWT6 and 7 -0.020 0.63 
BWT8 0.109 1.98 

a 
 4.16 a
 
Length of Pregnancy 	 PLGI,2 and 3 0.074 2.04


Whether Child Was Breastfed BRFI,2,3,4,5 -0.080 2.19 a 4.80a 

and 6 

Sex of Child SEX -0.034 1.67 2.79 

Whether Child Received Any VACC -0.060 2.64 b 6.97b 

Vaccinations 

Type of Water Facilities 	 WTRl 0.023 0.45 0.11 
WTR2 0.007 0.16 

Type of Toilet Facilities 	 TLT1 0.025 0.60 1.04 
TLT2 	 0.060 1.22
 

-Number of Rooms in Dwelling 	 IMSI 0.120 3.23b 

RMS2 0.024 0.95 
RMS3 	 0.028 1.02
 

Constant Term 	 0.035 -

R2 for the equation: 0.105 

F for the equation: 3.27 
a. significant at the 95 percent level of confidence. 
b. significant at the 99 percent level of confidence. 

NOTE: E;ich -value indicates whether the faltor as a whole is statistically 
si.nificant. When a factor is represented by a single variable the 
F is simply the square of the t-score. When a factor is rcpresented 
by more than one variable it turns out that, in general, the factor 
is significant whenever at least one of the variables has a significant 
t-score. Limi tations on computer time made it impossible to calculate 
these F's for equations other than the basic equation in each chapter 
but the reader can tell w*hen a factor is significant by examining the 
t-scores.
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EQUATION VII.2: Basic Equation with Alternative Variables 
for Breastfueding History 

5 Months = 1.Dependent Variable: Diarrhea Deaths 28 Days to 

5 months of age,Set of Observ;ations: Records of all live infants 28 days to 
agc for whomand dead infants 28 days to 5 months of 

cause of death.diarrheal disease was any 

Name of Variables Coefficient t-scorc!Name of Factor 

and 3 0.110 2.17a 
BWTI,2Birthweight 
BWT4 0.044 1.31 
BWT5 -0.00S 0.29 

BWT6 and 7 -0.032 1.00 

BWT8 0.104 1.89 

1.87
Length of Pregnancy PLGI,2 and 3 0.068 


-0.066 1.71
Whether Child Was Breastfed BRFI 
BRF2 -0.035 0.80
 

1.26
BRF3,4 and 5 -0.054 

3.24b 

-0.].30
BRF6 

SEX -0.025 1.20
Sex of Child 
2.59b 

-0.059 

Whether Child Received Any VACC 


Vaccinations
 

WTR1 0.003 0.06

Type of Water Facilities 


WTR2 -0.002 0.04
 

TLT1 0.061 1.41

Type of Toilet Facilities 


TLT2 0.099 1.97'
 

3.61b
 0.133
RMSI

Number of Rooms in Dwelling 


RMS2 0.011 0.43
 
0.90
IUIS3 0.025 


0.089
Constant Term 


R2 for the equation: .128
 
F for the equation: 3.43
 

at the 95 percent level of confidence.
a. significant 
99 percent level of confidence.b. significant at the 
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.V Basic wEqutio Q1 
(and. w, S;ocial Vaii:ilhLcs) 

!AI:I.ON V: : ",luat:Lon MA Mcasur . Diet Ad,.,*:,iacy 

DclpUndunt Variabi.: 	 )iarrlhea Deaths: 28 Days to ! ithls = 1. 

SoL t,1 Obscrva:ions: 	Rccords of a].l live infant; 28 days to 5 months K) , 
and dead infants 28 days to 5 months of age for ..cn 
diar rhval di.i isas was any caus:;e of dea tl. 

Nnm ,f 	 Name of Variables t-scor.±KFactor 	 Coefficient 


Sex K1 Child 	 SEX -0.040 1.83
 

Birthweight 	 BWT1,2 and 3 0.088 1.76
 
BWT4 0.033 0.95
 
BWT5 -0.006 0.22
 
BWT6 and 7 -0.038 1.15
 
BWT8 0.069 1.21
 

a
Length of Pregnancy 	 PLGI,2 and 3 0.094 2.54
 

Whether Child Was Breastfed 	 BRFI,2,3,4,5 and 6 -0.061 1.62 

Whether Child Received VACC -0.048 2 .0 3a 

Any Vaccinations 

Number of Persons in House-	 FAMI 0.027 0.86 
hold FA12 0.004 0.16
 

a
FAM3 0.090 2.35

FAM4 0.080 1.68
 

Type of Neighborhood 	 NBR2 0.008 0.29
 
a


NBR3 0.131 2.13

NBR4 0.035 1.26 

Type of Water Facilities 	 WTRI -0.010 0.19
 
WTR2 -0.005 0.11
 

Type of Toilet Facilities 	 TLTI 0.031 0.64 
TLT2 0.060 1.11 

Adequacy of Diet in Termus CALl 0.047 1.22 
of Calories CAL2 -0.009 0.27 

CAL3 -0.046 1.76 

Constant Term 	 '0.065
 

R2 
for the equation: 0.128
 
F for the equation: 2.80
 
a. significant at the 95 percent level of confidence.
 
b. si.hnificant at the 99 percent level of confi.dence.
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D e2Id :llt \'ariab ':iai:l., LL::.l~: 2::I,::.-:t , 2 I.,li; ,: 

Set of Observation,:;: Rec,),I:. 
and dI tl 

disea,; 
L 

s 

al ].I 

itt:ilL. 

aily 

i l.in :, ' , y:; 
I' .; Lo ' ti iit. 

d i.,;,h 

to 
I . , 

'.tiw; ,F 
. l1)7 . 

;c 
1 i:ir 

Name of Factor Namle of \Fli . Lci.V. -co1,. 

Sex of Child SEX -0.055 2. 118 

Birthweight BWT 
BWT4 
BWT5 
BWT6 
BWTS 

, 2 and 

and 7 

3 0.096 
0.0/12 

-0.006 
-0.022 
0.067 

1.75 
.. 23 
0.22 
0.67 
1.1.9 

Length of Pregnancy 

Whether Child was Breastfed 

PLGl,2 and 3 

BIRF,2,3,4,5 and 6 

0.073 

-0.097 

1.98 n 

2.59 b 

Whether Child Received 

Any Vaccinations 

VACC -0.048 2.02 a 

Number of Persons in House-
hold 

FAIl 
FAM2 

FAM3 
FAM4 

0.009 
0.004 
0.075 

0.076 

0.30 
0.14 
1.97 a 

1.64 

Number of Rooms in Dwelling lUNIS1 
RDIS 2 
RMS3 

0.1.35 

0.046 
0.011 

3.66 b 

1.65 
0.38 

Type of Neighborhood NBR2 
NBR3 
NBRI 

0.006 
0.1.27 

0.066 

0.21 
2.01 a 

2.29 

Type of Water Facilities WTRI 
WTR2 

0.003 
-0.007 

0.05 
0.14 

Type of Toilet Facilities TLT1 
TLT2 

-0.030 
0.011 

0.62 
0.20 

Occupation of Father 

Constant Term 

OCF1 0.003 
OCF2,3 and 4 -0.072 
OCF5,6,7,14 ad 15 -0.030 
0CF8,9,10,11,12 and -0.044 

1.3 
0.072 

0.07 
1.85 
0.92 

1.52 

R2 for the equation: 0.147 

F for the equation: 2.78 
a. significant at the 95 percetL 
b. significant at the 99 percent 

level of confidence. 
level, of confidence. 
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EQUATION VII.5: Basic Equation with SociaL Variables, 
Including Marital Status of Mother 

Dependent Variable: D)iarrhea Deaths 28 Days to 5 Months 1 

Set of Observations: 	 Records of all live infants 28 days to 5 months of age, 
and dead infants 28 days to 5 months of age for whom 
diarrheal disease was any cause of death. 

Name of Factor 	 Name of Variables Coefficient t-score 

Sex of Child 	 SEX -0.044 2.00a 

Birthweight 	 BWTI,2 and 3 0.038 0.67 
BWT4 0.040 1.21 
BWT5 -0.007 0.26 
BWT6 and 7 -0.022 0.68
 
BWT8 0.075 1.34 

Length of Pregnancy PLG1,2 and 3 0.067 1..81 

Whether Child Was Breastfed BRP1,2,3,4,5 and 6 -0.077 2.09 a 

Whether Child Received Any VACC -0.044 1.88 
Vaccinations 

Number of Persons in House- FAM]. 0.023 0.73 
hold FAM2 0.004 0.17 

FAM3 0.080 2.0 a 

FA]M4 0.076 1.64 

Type of Neighborhood 	 NBR2 0.009 0.30 
NBR3 	 0.081 1.27
 
NBR4 	 0.062 2.22 a 

Type of Water Facilities 	 WTRI -0.007 0.14 
WTR2 -0.007 0.16 

Type of Toilet Facilities 	 TLTI -0.016 0.35 
TLT2 	 0.023 0.42
 

Number of Rooms in Dwelling 	 RMSl 0.144 3.77 b 

RMS2 	 0.031 1.13 
HMS3 	 0.01.9 0.68 

Marital Status of Mother 	 MARN 1 0.166 2.83 b 

MARMI12 0.061 1.70 

Constant Term 	 0.042 

R" for the equation: 0.158 
F for the equation: 3.29 
a. significant at the 95 percent level of confidence. 
b. significant at the 99 percent level of confidence. 

2 
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Breastfed inf.nts have a substantially better chance of escaping death 

from' diarrhea] d.isease than infants who are not breastfed, althoughlh the estilmated 

differential is somewhat less than that for all deaths in Chapter V. The ame 

sort of pattern emerges here when the breastfeeding variables distinguish among 

infants by the age at which weaning started: all breastfed infants have an 

advantage, with those never weaned or age unspecified (BRF6) having the greatust 

advantage, but three of the four coefficients are not significant at the 95 percent 

level (Equation VII.2).
 

The type of toilet facilities are less frequently significant than in 

Chapter V -- TLT2 (no facilities) is significantly associated with higher mortality 

only in Equation VII.2 -- and the variables show the same sensitivity to changes 

in the specification of the rest of the equation. The equations indicate that 

infants living in one room dwellings face significantly higher risks of death. 

The type of water facilities available to the family show no association with 

mortality.
 

Whether the infant received any vaccinations is consistently significant, 

as it was in Chapter V. But the estimate of the advantage held by vaccinated 

infants is lower, about .05-.06. 

The social variables also replay the relationships reported in Chapter V. 

The pattern of differentials for father's occupation is unchanged -- children 

of professionals have a greater advantage over children of farm workers than do 

craftsmen's children -- but the coefficients are not significant at the prescribed 

levels (Equation VII.4). The probability of death is higher for infants in 

rural, or very poor urban, neighborhoods, but_ the estimates are unstable in 

value and significance. Infants in large families are at greater risk, although 

again the coefficients are smaller and not so strongly significant. The marital 

status of the mother is associated with mortality; as before, the disadvantage 



5 It 

may be one of the results mo: ;: affected by collinearity'in the data set. 

from cot linearity 

of infn I:. of ;ing l.e mothers; ceres su,-piciously ligh (Equation VII5). 

'ilm discu;:s:i.on in Chapter V of the difficulties resulting 

apply here even more strongly. The reduced samp3 e size has, in turn, 

reduced our abiJity to draw generalizntions with any confidence. But the 

involved in death from diarrhealanalysi.s provides no indicat ons that the factors 


diseas:e differ from those for general mortality in this age group.
 

http:discu;:s:i.on
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APPENDIX T0 CHAPTER VII. 
28 Days to 5 Mont.,h(if AgeDistribution of Observations 


by Factors Used in the RegIc sions
 

1. By Birthweight (in hundreds of grams) 

Diarrhea 
Samp l.CDeatlis 

457Less than 24 
1.37825-29 
36
80
30-34 

277935-39 
16
18
Over 40 


51 
 3

Not specified 


99
363
TOTAL 


2. Length of Pregnancy
 

Diarrhea 
Deaths Sample 

7
68
Less than nine months 
91291.Nine months 
1
4
Not specified 


99
363
TOTAL 


3. By Whether Infant Was Breastfed and Age Weaning Started 

Diarrhea 
SamplIDeaths 

Breast:fed, weaning started at less 
28109than I month 


Breastfed, weaning started at 1.
 
1.49]month 

Breastfcd, weaning started at 2
 
16123months or more 


or age of
Breastfccl, never weaned, 

weaning unknown, or not known
 

3337whether weaned 
80Never breastfed 
03Not specified 

99363TOTAL 
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APPENDIX TO CI APTIR VII, continued 

4. By Sex of Child 

Diarrhea 
Deaths Sample 

Fema lo 
Male 

201 
162 

43 
56 

TOTAL 363 99 

5. By Whether or Not the Child Received Any Vaccinations 

Diarrhea 
Deaths Samp. 

Yes 
No 
Not specified 

175 
169 
19 

75 
24 
0 

TOTAL 363 99 

6. By Type of Neighborhood 

Diarrhea 
Deaths Sample 

Well-to-do, good, or medium 
Poor 
Very poor 
No neighborhood or rural 
Not SIpccfied 

67 
53 
32 

210 
1 

36 
30 

3 
29 
1 

TOTAL 363 99 

7. Number of Persons in Household 

Diarrhea 
Deaths Sample 

1 or 2 
3 or 4 
5 or 6 
7 or 8 
9 or more 
Not specified 

42 
112 
75 
66 
68 

0 

0 
44 
32 
17 

6 
0 

TOTAL 363 99 



uiLi.uedAPPI"2:1I) IX TO CIIAPTER VII, ctr 

8. By Type of :Xr Facility 

Diacrrhea 
Dcaths al_ 

Piped water inside 4t4 37
 

Piped ,.:ater outside 33 8
 
285 53
Other 

1 1Not specified 

363 99
TOTAL 


9. By Type of Toilet Facility
 

Diarrhea
 

Deaths Sample
 

Flush or communal 34 33
 

100 31
Other 

228 34
None 


1 1Not specified 


363 99
TOTAL 


10. By Number of Rooms in Dwelling
 

Diarrhea 
Deaths Sample 

84 7
1 room 

104 20
2 rooms 


52
1.33
3 or 4 rooms 

19
40 


2 

5 or more rooms 


1
Not specified 


99
363
TOTAL 




AIPI X TO0 CHU. VLI c,, inued 

11. By MarWl.,,I SLatu; 	 of .,other 

ai 	 S.iinJ .___'D)1.l),n [:II.' 	 IS I. L -( 

369
Sing 1 
87
188
Married 
9
1.05
Common-law or other 

0
1
Not specified 


363 	 99
TOTAL 


12. By Occupation of 	the Father
 

Diarrhea
 
Deaths Sampe
 

157 26
 
10 15
 

Farm workers 

Professionals 


Cra ftsmen 
 84 	 32 

2059 


Not specified 


All Other 

53 	 6 

363 	 99
TOTAL 
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CHAPTER VIII. Conclusions and Some Implications for Policy 

Introduction 

rates are high in many of the developing countries.Infant mortality 

In San Juan during the survey period 81 infants died before their first 

for every thousand that were born alive. By contrast, there werebirthday 

only 4 or 5 deaths per thousand in the Canadian and United States project 

sites included in the Investigation (Puffer and Serrano, 1.973, p. 61). 

ofSimply for humanitarian reasons it is desirable to reduce this waste 

life. But there is also evidence that infant and child mortality may be one of 

the links in the intricate chain leading to economic development. For ex.ample, 

many students of fertility believe that high infant mortality rates are one 

parents have additional 
cause of the high birth rates in developing countries --

risk of losing some of them. This suggeSts
children as protection against the 

fertility rates.that reductions in mortality might help bring about lower 

As another example, it is suspected that high child mortality reduces parent:s 

willingness to invest in 	 their children's education and training, and this 

amount of human capital embodied in the country'shas repercussions on the 

labor force.
 

infant and child. mortality may stem from short
Thus programs to combat 

or be part of a strategy aimed at 
term humanitarian motives alone, they may 

is a wide 
economic development over the longer term. In either case, there 



-1/I1

oif p rograi.; 

p ri I.em to t Cr,; for whicl d mrtalZ ty may ble only a Seco; da17y or. 

r .~,,i( j)5o,::. to ch oose frow ,rangi g from thot, :;peci:.fic to the 

redCdic ing 

indi ,cLCLgoatl.. l11C plrogrm:i plainner, i.:th Limie.td rcsourccs ;IL his colmman1nd, 

is in i-,.,d of inLo rmaion Co lhelp him dciide whiclh programs are likely Co be 

effectivu and, of COlese, which will be most effectiv:. 

The Coiclusions of the Study 

One of the purpo.es of this study has been to lay some of the groundwork 

needed for these program decisions. Ti other has been to determine the use

fulnCs.s;; of the data collected by the Investigation for this kind of analysis. 

This chapter will review the conclusions of the study and suggest the most 

profitable areas for further research. To help focus the discussion the 

chapter is organized by tie types of programs that a program planner might want 

to consider. The results of the analysis are of interest for the following 

kinds of programs: 

o Nutrition programs for pregnant women; 

o Medical care for the mother during pregnancy and delivery; 

o Nutrition programs for infants and children; 

o ledical care for the child after birth; 

o Sanitation and housing; 

o Family planning programs. 

The results indicate the benefits, in terms of reduced mortality, that 

can be expected from different programs. They do not provide information about 

program costs -- for example, the cost of vaccinating infants or of providing 

prenntal care to pregnant women. The planner will need to obtain this information, 

much of which is available from other sources, before he can decide which program 

or progrnm:s make the best use of his limited resources. 

http:purpo.es
http:Limie.td
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Most of the results that we discuss apply to infants under six months of
 

age; 86 percent of the deaths during the first year of life 
occurred i.l this
 

age group. The study was not 
able to tell us much about the deternmina. s
 

of mortality in older infants and children because so few deaths were in

volved. We will return to this point in the section on arcas for further
 

research.
 

Nutrition Programs for Pregnant Women. The link between maternal nutrition 

and infant mortality has two parts: the mother's nutritional state during 

pregnancy is an important influence on the birthweight of her baby; and tile 

infant's birthweight is a major determinant of its chances for survival. 

A program planner interested in introducing a nutrition program for pregnant :omen 

or considering such a program as one possibility in a strategy to reduce infant 

mortality, needs reasonably precise information about both parts of tlc relation ,,hip. 

low much difference does a given nutritional status or a specified iprovL-ment 

in that status make to the infant's weight at birth? Tlhen, how much effect 

do differences in birthweight have on the infant's risk of death? 

The study was not able to provide any measures of the relationship betwc en 

maternal nutrition and birthweight. The survey on which it is has);cd did 11ot 

collect -data on the nutritional statlis of the motler, her diet, or pro:.c 

for her nutrition such as her height and weight. We did test several social 

variables as proxies for maternal nutrition in the birthiweight equations , in 

an attempt to control for its effect on birthwcight (Chapter II). While the 

results were reasonable and -;uggested that the proxies werle serving their 

intended purpose, they could not producc the-kind of information nccded.
 

The regressions have, 
 however, measured quite precisely tihe overwl(!lming 

importance of birthweight for an infant's survival.. The analysis of neonatal 

deaths in Chapter IV showed thit low weight infants; face very high risks of 
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death -- for tim:;' 1400 grams (3 pound:;) or less, tl,, probabi I.Ly of dcatl.1/ 
in the fir:;t month averages about .70. For infants betwee a 1500 and IUO 

gram:; the probability in still very high , over .410. Thos e 2000 Lo 2400 gram:, 

just bel.ow the conventional dividing .inc of 2500 grams (5.5 pounds) that separ

ates low weight from normal weight infants, have about I chance in 10 of dying 

their first month. For heavier infants the probabilities are muchduring 
2/ 

lower -- about .02.
 

Low birthweight infants continue to be at risk after the first month.
 

The 	 results reported in Chapter V show that infants less than 2400 grams at 

birth, who nevertheless manage to survive the first month, face a higher pro

bability of death between 28 days and 5 months than do heavier infants. The
 

estimated differential is, howevir, rather imprecise, ranging from an increase 

of .12 to .17. 

Mledical Care for the Mother DurinEPregnancy and Delivery. Like the 

mother's diet, prenatal care acts indirectly on infant mortality through 

its effect on birthweight. The analysis reported in Chapter II showed that 

infants whose mothers had some prenatal care were significantly heavier t]an 

infants born to mothers who had no care, and greater numbers of visits resulted 

in greater weight gains. Infants born to women with 3 to 5 visits weighed 

about 1I 0 grams more than those whose mothers had no care. Infants whose 

mothers had six or more visits were 200 grams, about 7 ounces, heavier. 

The relationship between birthweight and mortality, estimated in Chapter IV, 

allows us to translate a hypothetical program of prenatal care into lives saved. 

1/ 	 The render should recall that probabilities cannot be greater than one (the
 

event is certain to happen) or less than zero (the event is certain not to
 

happen).
 

2/ 	 Thcse result,; are based on the binary variables defined for birthweight. A 

piecewise linear approximation was also fitted to show hovw the probability
 

of death changes for small changes in birthweight (see Chart IV.2 in Chapter
 

IV, and the accompanying discussion).
 



1/ 
'fhc n,:,.nata! anal y-;L:; re pr *.eii:ed an e0:t[mated populat.ion of '3,373 intant.
 

Of tl,.: .,, 4,770 "Cru born to womun 
 who had no prnatal care. IL. tu.; s-UppOse
 

that a had in:t:i. t:hL to givo each of these: wom,_.n at Icast
r(c'-ram :,.n A d 

2/
si: vzi t:, for p r:a;jtaI care
 

Civun the actual birthwcipghts of these 4,770 infants, we can read the

3/
 

probaL 1ity of deati for each one from Chart IV .2. From these nrobabilities
 

we can deduce that 1.63 of the infants could have been 
 eXpcctCd to die without
 

the benefits of our proposed program. But: if the program had provided
 

each .:c:man with the minimum six 
visits for care, each infant's birthweight. 

would hiave increased by an average of 200 grams. To estimate thi., effect: of the 

program, then, :e add 200 grams to the recorded weight olf each infant and 

read the new (lower) probability of death from Chart IV.2. The results: ,f thuse
 

calculations indicate that 41. of the infants 
could have been savt-]. Together 

with the number of visits required (6 for each of 1,,770 women for a total of 

28,620), the expected savings in lives gives the program planner a first approxi

mation to the resources needed for the program and the results that can be
 
4/
 

expected.
 

1/ See !%ppendix C.
 
2/ As noted earlier, the content of the visits 
for \,omen who had care is not 

known. This e:.:nmle is based on the asS.ulip tion th, t the .omen in or 
hypothetical program rece ive the same (unspecificd) servicc,:'s a s wom-n who 
had prenatal care. 

3/ Using the pieccwise linear representation in the chart rather than the steUp 
function. 

4/ Tle analysis did not investifgate the determinants of the gcstaion per led(length of pregnancy), in large part becat.se the quality of the datai for lcn_,th
of pregnancy appears to be iiuch poelorr than the quality of the birt:hwo ig It 
data. But it is important t:o note that prena tal care, maternal ntrition, and 
other deterninants of birthwmighit may ail.,o influence length of pregnancy.
Since length of prognancy has an important indepondent effect on norta] ity, 
any program which influences both variables, as pronat.al care may, will have 
a greatter effect on mortality than is indicated simply by its effect on
 
birthweight.
 

http:pronat.al
http:becat.se
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The 	find .ii,,:' with reu:peCL to medical care during delivery are of a
 

negative sort -- they suggest what kInds 
 of prog rams , or l ements of programs,
 

are not: 1.ike ly to reduce infant inortality. They show that dielivery by 
 a mii

wife, ra ther tHazn hy a phiysician, is noL associated with any difference in
 

inortail.ity oi.thech directly or indirectly, 
 through birthweight. Simi.ar]y.
 

birtLh at 1me r t1hor than in a hospital has no effect on birthweight or
 
1_/
 

mortality (Chapter,; II and IV).
 

Nulrition Prog'rams for Infants and Children. 
 This study concurs with others 

in filndini' that brua.tfed infants have a better chance of survival than those
 

who are not breastfed. For infants 
 28 days to 5 months of age, the probability 

of deati during this period is about .09 lower if the infant has been breast
2/ 

fed (CIiapter V). This differential implies that, for every 11 women who 

could be persmaded to breastfeed their infants, one additional infant would 

survive who would not otherwise have survived. It should be noted, hov.wevcr,
 

thamt th large majority of infants in the Sari Juan 
 survey -- about 90 percent -

were brcastfod for at least some period of time. 

We developed a nutritional classification system to sunmmarize the detailed 

diet information requested for each child, in an attempt to measure the 

importance of nutrition more generally (Chapter III). The variables based on 

thi.s; sy+ tem did not produce useful results in the ana lysis of infants 28 days 

to 5 mnths. lor infants 6 to 1.1 months the nutrition variables performed as 

wel.' as any otmcr:; , which is to say that none of them showed very strong or 

stable rIaLion lliij.ps; with mor tality. 

1_/ 	 Tli. dioes not rule the pos:;ibility that tie type of care at del.ivery

a ffec t:s malterl] mortal ity.
 

2/ 	Our attemp':; t'rilln WhetLhr theto wh age at which other foods were intro
dluc ed made any difJerence weCrc inconclusive -- the differentials that did 
appear w..,ere ot i s ubject to any obvi.ous in terpretation (see Chapter \).

We could not invest igait whetier the ape when weaning fini shed affected 
mortality becaOuse the inloCrimation. was lacking for too many in fants. 

http:lliij.ps


Thu;s the study provides .II etimat, o[ tIIe eflectI tLat bL' :; L" di.11", i. 

on the mortality e.pcricrnce of yotung inFanL:;. The tatt :;hox,'; Llia t" 

breItfut ding iS , Significant- factor and LIat progal,;m:; p lcu,,t t, could(to c.1/ 
be beneficial. But we have be-Ul 1t1lAc t:() coflt:ri.I)utLcI0 t l.nwI 

about the relationhi between iinfant morLal.iLy and LIutL7it- .on ill ','na 1 

Medical Care for the Child. TlIicre aru many medical. :;er\ic,:i5 :[.,a cotul
 

be offered to infants with 
 the aim of reduc ing morL,'al.iey. Thc, i:aig of
 

services includes chuck-ups, vaccination.;, and hospital and pity::ii.cian c, .tu
 

during illnesses. But extensive medical 
 programs can be quite C,:p)unsiL.ve
 

absorbing limited resources, and it is important to know whethr thiey would
 

be effective.
 

The analysis has shown that infants who are vaccinated hawe signi fi.cat ly 

better chances of survival than those who are not. For those 28 days to
 

5 months the probability of death was estimated to be lower by .07-.09 
 if
 

the child was vaccinated (Chapter 
 V). In terms of liveS, thusestin;tu, 

imply that: one infant could be saved who would otherwise haNve, died, for- CVery 

11 to 14 who were vaccinated. While resultsthe for inftants; 6 to 1 imtmlntie: 

cannot be given much weight, they suggest that vaccinations CoilLir.uc to 

reduce mortality in this age group (Chapte: VI). Unf rtunatcfL.y, we were 

unable to identify the type, or types, of vaccination primarily re:ponsible 

for this result because the survey was seldom able to col.lec tlj.; inform:it-ion. 

Lack of information was also a problem for nother aspect of medical. 

care -- the effect of visits to a physician or clinic on mortaliLy. Neither 

the number of well-child visits nor the total number of visits showcd any 

association with mortality, but data were lacking for so many infants that 

this result must be considered inconclusive (Chapter V). 

1/ Since lactating womeni require lmore nutriun ts than non-lact women, the 
costs of such a program would include not onl.y promotionat .orLs but thu 
need to supplement the diets O~f p)oor w.omen. 

http:C,:p)unsiL.ve
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Saniattion and IHoi' ing. The development of safe water supp.ies and proper 

sewage treatment systems have been recognized methods of controlling disease 

for well ovr a century -- the urban agglomerations that accompanied the 

Industrial Revolution made the need for such measures especially clear. 

Lack of adequate sanita tion measures is an important public health problni 

in developing countries. 

The regressions indicated that the type of toilet facilities available 

to the family might have an effect on mortality among infants 28 days to 

5 months. The differential associated with having no toilet facilities as 

compared with having a flush toilet is large, about .10, and often statistically 

significant. A smaller differential is associated with having a non-flush 

toilet, but this was seldom significant. Unfortunately, both variables were 

quite scnsitive to the inclusion of social variables such as type of neigh

borhood and father's occupation, and it is thus impossible to be sure of 

the size or importance of these relationships (Chapter V). The source 

of the family's water supply -- piped inside, piped outside, or other -

did not show any association with infant mortality. 

Extremely poor housing conditions are associated with higher mortality. 

An infant living in a one room dwelling had a probability of death higher by 

about .16 than an infant living in a three or four room house. This result 

did not seem to be reflecting the crowdedness of the dwelling since persons 

per room was tested and found insignificant. 

Family Planning Programs. The analysis identified a number of relationships 

which suggest that family planning programs-could, by focusing on high risk 

groups, help to reduce infant mortality. Many of these relationships are 

already wel.l known and the present study simply adds to the accumulating evidence 

about them. 



--
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For example, very young mothers tend to have lower wehi.I infant:;
 

(CIaptur II). Mothers under 17 have inifants t nave ragc !I(l() gram;s, n 'w:lay
 

a potd, less Lithail those born to wor-nmn 21 to 25. Mothers 17 to 20 yt! i:; o 

age are still at a significant disadvan tage, although the d i.Eicereiti.a ] i.:;
 

much less -- about 135 grams, or just under 5 ounces. The very great inlpor

tance of birthweight to the infant's survival has 
 already be.n noted.
 

This suggests that one of the 
aims of fanily planning programs might he to 

persuade very young women, particularly those under 17, of the value of 

postponing pregnancy in the interests of producing a healthy, living child. 

The results for parity (number of pregnancies) do not offer any use,ful 

guides for family planning programs. The birthw.,cight diffcrenti.al af fi.rsLt
 

children is unavoidable 
 if a woman plans to have children at all, al.tliouih
 

it offers another reason for postponing the first preg~nancy 
 until other conditions 

are favorable (Chapter II). However, mortality is higher when there are seven
 

or more pcople (children 
and adults) in the household (Chapter V), suggUsting
 

that limitation of family size would 
 help reduce infant mortality by reducing 

household size.
 

The spacing of pregnancies after the first is important. Infants conceived
 

within-three or four months of 
a previous birth are significantly lighter when
 

born than those conceived after longer intervals. 
 The results further :;uggest
 

that the optimal interval, in terms of the effect 
 on the infant's birth.eight 

is 19 to 24 months (Chapter II). Thus reasonably long interval,; between 

births might be promoted through family planning programs , again on the grounds 

that they reduce mortality. 

Finally, the marital status of the mother is also associated with mortality 

infants born to single mothers have a significantly higher risk of death -

and this suggests another obvious focus for family planning euforts. 

http:diffcrenti.al


-149-


Some of these relationships are frequently used as indicators of high
 

risk cases once a woman is pregnant. From this point of view, they can help
 

to guide the provision of prenatal care. To recapitulate then, the results 

confirm that the infants of women under 17, single women, and women pregnant
 

within three or four months of a previous birth or pregnant for the first
 

time, should be considered to be at greater than average risk.
 

Reco .endati (ns for Further Research 

This study has shown that the data collected in San Juan, Argentina bv 

the Inter-American Investigation of Mortality in Childhood, conducted by the Pan 

American Health Organization,arc capable of supporting a useful regression analysis. 
The analyses of birthweight and neonatal mortality (Chapters II and IV) produced 

a number of clear, statistically robust, generalizations which were all the 

more convincing because of their agreement with work.earlier And the regres

sion estimates provided rather precise estimates of these relationships, 

estimates which could be helpful to program planners. 

The analysis of mortality among infants 28 days to 5 months, reported 

in Chapter V, similarly demonstrated that useful generalizations can be 

drawn from these data. But the estimates were less reliable than those of the 

ear]ier chapters because there was not enough independent variation in each 

of the explanatory factors. As we noted in Chapter V, this problem of collin

earity stems in large part from the fact that the observation set for this 

group was considerably smaller than those used for the birthwcight and neonatal 

mortality regressions; in a small sample there is less chance for each factor 

to vary independently of the others. 

The importance of sample size was confirmed by the analysis of deaths from 

diarrheal disease in Chapter VII. This observation set coincided with the 



- I 'A

one for at1 infant.s 28 days to 5 months, except that the number of in. ant
 

cdeaths was cut nearly in hal i : cc 
 only doAhis from i adk: rhoenI. di:,a:,
 

were under study. The result w;.; 
 that the analy,,is id(-ILi. tied a]l I 'l eC ;.
 

determinan ts 
as for the larger group, but -t l.owe r 1.,eVeI S of c 0lIC on0C, and 

less of the variation in mortality was e:plai.ned.
 

The analyses of mortality 
 acuong older infants and chil.dren f;ii.lhod to
 

produce useful results , largely because of 
 the small. numbers of deaths in
 

these age groups. In 
 the case of the 6 to 1]-month-olds the regre,;s.ion
 

indicated that generalization was possible, 
 but that the observation set was 

too small. For the 1 to 4-year-olds the number of deaths was so few, and the 

inability to generalize from this data set so complete, that it .o not
 

clear that a useful analysis 
of this age group is possible.
 

San Juan is only 
one of thirteen Latin American projLcct sites incluid
 

in the Investigation. In light 
of the results of this study, IR! beliecve that 

further econometric work based on these surveys could most profitalhy begin 

by using them to enlarge the set of observations for infants betw.,len 23 dav,;
 

and 5 months. The results of the analysis in Chapter V are promi. ing. Th
 

sizeable number of deaths in this age group 
 suggests that it is a likely target 

for programs to reduce infant mortality. By combirning tihe data from onc or 

two additional project sites to that for San Juan it Should be pO:;ib i , to
 

produce results 
 that are more precise and moC statistically robu,;t, and there

fore more reliable guides for policy, than those in Chapter V. We would rate 

this the most valuabl.e addition to the present study. 

We would reconnend two other extensions of the present study although, in 

our opinion, they should be given lower priority. The first is simply the 

replication of the analyses of birthweight and neonatal mortality, using 

data from one or more additional project sites. The value of such replication 



is that it would serve as a check on the generality of the result'- and the
 

accuracy nnd stabili.ty of the estimated relationships. Ieonatal d1caths arc
 

such a ]re:jo part of infant mor tality that they be a maj"or
mus t target of
 

a ttempt;s to it, it is obviously
reduce and desirable that decisions about these 

progra:> be founded on the best possible information.
 

It would probably also be useful to generate larger
a set of observations
 

for the analysis of mortality among 6 to ]l-month-olds. Deaths in this
 

age group aru still numerous, suggesting that it would be helpful to program
 

planners to uncover the generalities that apply to this group. If three or
 

four project sites were combined, the observation set should be large enough
 

to produce these gec ralities. 

Finaly, we will just mention several areas in need of research that 

probably cnnot be based on these surveys. The most obvious is the need 

for more precise information about the effects of maternal nutrition on birth

weight; the surveys cannot help here since no data on the mother's nutrition 

were collected. Leny:th of pregnancy is so important to the infant's survival 

that it could be help.ful to know more about its determinants; but the length 

of pregnancy information in the surveys does not seem to be of high enough quality 

to suppolt such an analysis. And last, more work needs to be done to measure 

the relati nshilp betw n infant diet and mortality. 

http:stabili.ty
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APPENDICES
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App ndix A. Selection of the Observations 

The San Juan ourvey originally included 2,156 deaths and 891 living
 

children. But. the information collected for some of *these records was
 

so tIncompleicthey could not contribute analysis, and these
that tothe 

rccords were deleted from the file. Table A.1 shows, by age, the number 

of records ori.rinally included in the survey and the number retained for 

analysis. 

The major reason for deleting records was lack of a home interview. 

This interview was only one of the sources of information about the infant 

deaths, but it collected most of the information of interest to the study; 

161 deaths were dropped from the file because no interview information was 

avail.-ble. The problem did not arise for the living children because the 

interview was the sole source of information about this group, and thus there 

were no living children without intervie,s in the original file. 

As the second step of the selection process, the missing or invalid items 

were printed out for each of the remaining- records. We then read through 

the print-out -to identify records with too little information to be of use 

to the study. Very few records had to be deleted as a resu.t of this edit -

only 6 of the deaths and 13 of the living sample. 



'tobie A,.1 

Number of Records I: Au.ey '. .,, fop .&" ,;Ls, v;1 

U.N1)baer j.n Nuibc. .. ' ' 

__ SUrE2Y d- 6.Iea 

Under one year, octal 1,900 1,7412 20 214 

0-27 days 906 806 21. 20 

28 days-i month 163 150 23 23 

two months 164 156 22 22 

three rronths 16k 151. 16 6 

four months 141 135 21 21 

five months 103 97 17 17 

six months 68 64 14 14 

seven months 56 54 14 14 

eight months 44 42 12 11 

nine months 28 24 13 13 

ten months 33 33 11 11 

eleven months 30 30 22 22 

One year 153 145 204 203 

Two years 55 55 150 156 

Three years 32 32 162 159 

Four years 16 15 161 156 

ALL AGES, TOTAL 2,156 1,989 891 878 



'ileSPuYllra . fill lout , 	 WO;'Jj .* ~O..ijnI..:: lH 

thein do La..in L .laibi 1ik, 14. orL ("., A Peund-i ,. Chap Q: 1.. inK R;V1 j. 

and Burke, 1976, Part One). This inFor:nm:Lon had Lo be re-coted in v'Ir:ji
 

forms ap)ropriaeL . for regr 
 s,[on ana slysis,. This a ppund ix ri .s descr.i.l, Lie 

types of variables defined, and then list; in dWWLa.I , the full set of varjois. 

Much of the information availablu Irom vie sur.,y was q.ulitativu ina form -

for example, the character of the neighborhood (well-to-do, good, poor, very 

poor) has no natural nureri.c represenLatLion. One or more binary variables
 

were defined to reresent this typo of information. A binary variable taf-es
 

on the value I (one) for eanh observation that falls in the designated class
 

(e.g., poor neighborhoods), and 0 (zero) for all other 
observations. If Ahere 

are n possible classes, only n-1 binaries are defined. The nth class is uniquely 

defined by entries of zero for each of the n-i binaries representing the other
 

classes. The choice of classes to repiresent depended primarily on the n=r.oer
 

of classes available and the density of observations in each.
 

JVor factors that do have a natural nmrreric representation there are a
 

number of ways to define variables for' regression, and the advantage of such
 

a large data base is that it permits experimentat:ion; wilh several different
 

forms. Each of these factors was represented by three types of variables:
 

(1) 	 the ordinary linear form, e.g., age of mother in years
(2) 	 a binary, or set of binaries 
(3) 	 a series of variables that permit a piecewise linear approxi

mation to the underlying functional form. 

The variables for piecewise linear approximation are defined as follows. 

Let x be the normal numeric form of the variable, and a, b, and c be three 

"turning points"at which it is suspected that the slope of the relationship
 

may change. Then three new variables are defined:
 



0b ... ,'cr -. . .r,- :: i.or.. . 
(). ..",'), ci' . .-,',i r.(: 

1Jote " nl. , :qh1, and :. .. 'o ""7 n. of n, L.a d divi a } :i to Ifvu. 

segmon !.. W en J )Whe 1V 0'n'gi lU narrJ 02 ine[' vn 0'[J;:[ - x,''ul' an][( Me t:''[[['1][ 1] ][ 

now variIe xa ' N., nnd xc, ..!n a . G u 

d to rop:Y-.1entthQ 21 oe of
call thc B2, Ba!, bald Be - a. be : :.: 

to h..,er va]u: of x aor, the
the four segments. loving fiaom. ].o'.er 

respuct'vely, B, ± Ba B B +.+ ant3 
horizontal. a"as, these slopes cv:-, 


B + B + B + B . This functional form i,: econtinuoini:: in the sense that the 
a b c 

It hav the adva..2:,ge, over
estimated segments met at the turning p"nts. 

by the data.the binary form, that each segment can [&hP on any ,c dietatK 

was not possible, of crurse, to define the valucs cf vani.cbles forIt 

which an observation was missing information. ':is uzoblem was hand],d 

in two ways. In the few cases a.here infora:':v:ion was missinr-. for' a large 

number of records, a binary class was created to reprcsent "no iJnformation". 

assiS
When only a few records were missing information, these records were 

the mean value of the variable(s) for the observation. with infora.ti.u. As 

discussed in the feasibility report, since the regrss ion technique fores 

the etvat.n-d itomsthe estamatcd equation to pass through the point of means, 

.on 
carry no weight in the products and cross-products that determine the rg':us 

This procedure is based on the assumption that there is
coefficients. 


an assumption which does not seem
nothing systematic about the missing items, 

restrictive when only a few records are involved. 

It shou .! be noted that -the variables described in the following pages 

are the comp n set defined for all records in the survey. Not all of the 

had a sufficient ranke of observations age groups ated out for analysis 

For these age groups variablesto warrant ut;,ng the full set of variables. 
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wore combined or dropped, as necessary. For example, virtually all cases 

with length of pre;gnancy 6 months or' less were deaths under one month of age. 

In anialyses bawed on records for older children, this variable was combined 

wil] the on(s representing longer pregnancies. 

The following pages list the set of variables defined for all records.. 

Variables preceded by an asterisk were also defined on the separate 

tape file created for records with valid birth we:ight information. 



0 0. n.....~y ._fn1a v:a 'nb].e': ,.] which}' P',,,do, .", l' o.}:n MV: s, 

are t,', . . , y+ . . 1 ( . , . r. im: n ., a.I 1 ,o - a r co 

DE. Q 071c0, =1 ,i f V9: 

2IF, I T DA05 OR.'AGE ycarT, months, an; days 

" ,C',U., .. DT'§M I!~ONED1, If nf :r" died undor 

25 days 

SEX OF C::]D SEX -- 1, if f.n, 

* TYPE :''': ::"OD ,- 1, if Cor 

pNR,2 if' ,nor,
NP'93' 1, if v.l: -,or 

N:R, 1, if rural, or no :eiqhorad 

,3C ROS , numbe r aofr.
 
.... ;,].4 i 1, if 1 3z: .
 

RM4S2 :1, if 2 rc':
 

(3 or A rooms: -- , i::t'.e ,,ar ) 
? j,. : 1, if m:rc than 4 ... .. 

NL21?R C.", PERSONS 1N FA141 : 1, if 1 or 2,
 
THE HOUSEHOLD (3 or 4 . on'it, e-a's)
 

F42 _ 1, if 5 or 6 
FA,3 1 7 '1, if , 
FAMI, 1, if 9 or ,' 

NUK . , OFPEiSOUS 'PER PER number of persons per room 
RO; ,' . (FAI- -- R.1-S) PEHI = 1, if &;:V 1

(1 .0o e ];rw ! . a0 ro:t,, u dJ ass) 

PEl2 . 1 , if 2. .- ,. ",.( 
PER3 = 1, if 3.0 F .. 0 
PERIl 1, if 4I.) 

" SOURCE OP WATER FOR (piped water inside , omit ted class) 
THE HOUS:EHOLD W1FR1 1, if piped water oUtLsde 

WT2 = 1, if other 

* TOIIETI' D"ACILITIES (flush, or comnunal = omittcd class) 

TI]I 1, if other 
TLT2 1, if none 



Ttem 	 V;ri abl ( rM'd 

SE.,DICATP] ON 	 OP ]A'!' NDI' . 1, : f 
( u'ma~--, u 	 it ed 1on' ) 

lW))1'2 1 fU .evorda , 
ED"5 1, i techni cal, or urii.vcm 0,uLy
 

0CCI.PAI'(1 OF FA OC1 1 	 U W I. is b"'a..k., -- , or -2
 
(unspucified)
 

OCP2 1, 	 if OCGY i.s -j, -4, or code 
beginning wi th 0 (0+ th rough 
09) (professiona] s) 

OCPj ,1, if OCCP is P9 (other cl erical 
workers) 

O' F4 = 1, 	 if OCCP is .0, 31, or *52 (sales: 
wcrking prupcietor's, :1iis rance 

and real estate , manufacturers 
agents, etc.) 

OCF5 - 1, 	 if OCCP is 5]5 (shop assistants 
and salesmcn) 

OCP6 - 1, 	 :if OCCP is 10 (farmers and farm 
managers) 

(41 omitted class: farm workers, n.e.c.) 
OCF7 = 1, if OCCP is A; (drivers, road 

transpiort) 
03P8 I, 	 if OCCE 1.is 75 (toolm".krs, mach

inists, ohiuber:s, etc.) 
OCFI ) -, 	 if OCCl i' is '[9 (brickaver, 

pl.asterers , and cons truetion 
workers , n.e.c.) 

OCI10 1, 	 if OCCP is 82 (m'illers, bakers, 
brwmasters, and relatod workers) 

OCPl1 1, 	 if OCCP is 89 (laborers, n.e.c.) 
OCF12 1 , 	 if OCCE is 70-y4, 0, 41, 

or 83-88 (other crafts) 
0CF13 ,"1, 	 if OCC is '6-YK (electricians, 

carWenrs, painters, e.) 

OCF14 " 1, 	 if OCP is 90 (firefi,:h trs, 

police, guards, Le.) 
OCF15 , 1, 	 .af OCCP is an:, other code 

(except 41) 

N LENG'TH OF PIRGNAI'CY 	 PI, -. ].ength i:n months 

PI,1 1, if 6 months or less 
P](2 1 , if 7 months 

PIL3 1, if 8 months 
(9 : omi.tted clasa) 
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Item 	 Variables DIl'i ned 

* SINGIE OR MULTIPI.E BIRTH 	 MUI.,T1 1, i[ Lullt.iplc I r01 

* COMPLTCATIONS DURING PREGNANCY COMP 	 1, if complica i ... 

Note: 	 This variable is defined only for the child deaths. A "+"
 
code has b6ehinterc(d for living children,
 

BIRTH WEIGHT 	 -xBWT = weigh t in grams
 
BWTl = o14
1, if an, " 0, 
BWT2 = 1, if 015 BI'... 019 
BWT3 = 1, if 020 BW1 0241 
BWT14 = 1, if 025. LN1T 029 
BWT5 = 	1, if 030 BWT 0511 
(035 : 	 BWT _ 039 is omitted class) 
BWT6 1, if 010 F,4T. 0W4 
BVTP7 = 1, if 045 BWT 
BWT8 11, if birth wei rht not seci ied 

1BWTA max (0., 3W.' minus 019) 
BWTB = max (0, 1QT minus 0.9) 
BWTC = max (0, BlT rinos 010) 

Note: 	 Combine lowest BWT classes (BWTI - BWTAI) when BWT is used
 
in runs for children over 1 month
 

* BIRTH PLACE 	 BPLCI = 1, if born at home, or other
 

= 0, if born in hospit a]. 

* ATTEDANT AT BIRTH ATND1 = 1, if midwife
 

ATND2 1
1, if other, or no one 
(physician = omitted claso) 

* NUMBER OF VISITS FOR VST = number of visits
 
PRENATAL CARE VSTX 
 = 1, if _p~ ,ronat-al care 

(0 = omitted class) 
VST1 = 1, if 1 or 2 visits 
VST2 = 1, if 3, 11,or 5 visits 
VST3 = 1, if 6, 7 or 8+ vias 
VSTA 	 Max (0, VS'P minus 2) 
VST3 -	 Max (0),VST minus 5) 

WHETHER CHILD RECEIVED VACC 1, if yes (. ilhor' "1" or "2")
ANY VACCINATIONS (no or "7" = omitted class) 

NUM3ER 	 OF WlIL-CII.1) WEI,1 - 1, if blank, V-", or 8 
VISITS 	TO CLINIC 011 (no visits , omitted class)
 
PHYSICIAN 
 WEI2 .- 1, if 1 or 2 vJsjis 

WEI,3 1, if' 3 or more visi Ls 

Note: 	 lisa this variable only for runs on children over 28 days:

Most of the deaths under 28 days were in the hospital from
 
birth 'todeath
 



TLne Var.i al!es creat.-1 

HIJIIMBE] OP M.i., VI " sri's ' ... , ALLA 1 if 
CLINT1 . O I HYSJ.,,2 AWi (nn v 

ALL2 
; .' , 
., if 1 

]Mass) 
nr P visits 

ALL 1, if 5 ur h vfisits 
ALI.,4 1, if .5or !ore vis;i L,,,. 

PERSON u"ONSIBIE'. FOR (molher 
 omi tYd :i ass)
CARE OF CHILD CAE'1 1, if codes 2 throu- h B 

CARE2 1, if hospital.
 

Note: Use this variable only with children over 28 days,
 

*EDUCATION OF ,,UPtIER EDM1 = 1, if none 

EDM2 = 1, if prir!ary and 
EDYN'! = 0, 1, or 2 

(priwary, FDY-, 3 or hA omitted class) 
.... 1, pri ay and.. if 

EDY'" 5, 6, 7, or 8 
EDA4 1, if seondary 
ED5 = 1, if teohnical, or university 

CHILD'S HISPORY OF 
 ("--" or 6. - omitted class)
INPECTIOUS DISEASES DISI 1, if had any infectious disease 

under I year of age
DIS2 11, if had any infectinus disease 

at 1 , -;ar of aae or older 

CLASIFICATIO, SYSTFE', ])EVEIOPED (protein probably adequate = omitted class)
TO SU :MARTZE DE'AT1,fD PRO1 11, if protein probably inadequate
INPO}NIIITON ON CMI]1)'S FE02 11, if protein rrossly inadequate

DIET (SEE RUSSELL AND BURKE, 
 PRO3 = 1, if unclassifiable 
1974, PART TWO, FOR DETAILS) PRO4 = q, if child 12 months or older
 

(calories Drobably adequate = omitted class) 
CAM,= 1, if calories orobably inadequate 
CAL2 = 1, if calories grossly inadequate 
CAL3 = 1, if unclassifiable 
CAL = 9, if child 12 months or older 

(iron probably adequate = omitted class)
IRNI = 1, if iron probably inadequate 
IRN2 = 1, if iron grossly inadequate 
IRN3 = 1, if unclassifiable 
IRN - 9, if child 12 months or older 



Q! 110 n' C p."'" 3 .m,:Y lr,-: od - OMniM "A, M on".p.,a 	 :3:."ViVV']7 if . .n i.n C U:rA ,'0! y :T.I ,.:, :.0.. 

,J .'P7' : if f .::.. n. iv. i n:,.nP,., 

,(0 o 'cr v! ti : u: ,' .  ', ::n ,,,n.abl. . .1W.'Jn' nni.' l 

n~(- 1, if' '!).,a l i: '.-. .11')1i~ tdequ.ate 
0"0,2 11, if Mbo:( ': V and i nrs:y innd.:q,,ate 
OV7.3 : 1, if un!]as,'ifiab! 

O = , - c if chil!d 12 montro or o].d,:r 

WHflETHER CHILD BREASTVED 	 (no =omitted class) 
AND.A.E WE N S.TA R._TED 
 B PF 1 , 1, if y es, wea rn jl st'.ar ,ted les s:th:an 

1 month 
BRF2 = 1, if yes:, weaniv-, starte(d 1 m 
BRF.3 = 1, if yes, weanKu., sto,2ted 2 mn.,. 
PRO' --. ijf yusT, w~ennin, stari:d v q", 
BRF!5 1, i.f yen., weanKEn :sta-r'.,-d m;::,, 

BRF6o - 1, if yc~s, never wvnnz -d, 3r hnn n f 

weaned 
BRFX = 1, if yes, weanin- started .3.manihs 

or l.ess 
BRFY., 1, if yes, weaninr s tarted m.', -- than 

3 months 

Note: (1) BRPX, BRFY, and BRA6 form, a com:plcle set of binaries; (2) these 
variables are very sensitive to the .~ nes7tc•ru "on 

and 	 the tab,uplalias should he uhe:.ed before s eifyirng. a,:v
stratified r'egres sinns--e.., , most of th.'ose under 1 month who w.er e 
never breast fed woere in hos:pital, form birth to deat h (3)the'.. 

BRF6 is primarily those never weaned for ehildron 3 months or loss, 
and primarily those with irse unimown for children 1 year or ol)der., 

V OUTCOMLE Or IPREVIOUS PREMUA/CY""" CLI = 1, if previous pregnancy ended in 
fetal death 

(prcelious child born alive, still living= 
omitted cl]ass:) 

CL2 	 - 1.,if previous chi].d born alive, 
subsequently d.ied 
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Itern 'riaa] ' ed 

•XT,T.,'.1, o,' I',, T, 

(equj.iva,*i l.to par.v-ity (1 's 
of chijd) '. 

I,1 ,1 .i.f 
)re 

or )I pr(o2.nanlieU 
TT'iijG 3 1, if 5 or 6 ,:runancies 

PIBG4 i 1, Jt' ' or mosc!re nanic 

TPfBGA = l,>' (0, ']'PRj i , 1) 

'.IPRG" ', a) (0, "!1~.I c 6);A 

_01'TliR ,D = c:(0, TfP13aC .rw,s 2) 

*TOTAL NUMBER OF PIEC,ANC]ES (1 = omit teod cltass) 
B3Y OUTCOME OF PR'EVIOUS TPC 1 = 1 if 'IIP. :EG 2, CIAST = 1 
PREGNANCY (I.= futal. death; TPC2 = 1 if TPREC. 2, CIAST 2 
2 = previous child living; 9 PC3 1 if ,5= 2, C11S7 3 or 
3 or 4 = infant death) TPC4 = 1 if ..I T?G" = oi, C] *.7 1 

TPC 5 -1, i f TPi o 07 J'. 2 ' G or 
,,-o1, 3 CJ-''..3 1 3 or 

, =C71 i= '11'.G 5 or 6, S. 1 
TP,,= 1 if 'TPRI'G 5 or 6, Ci - 2 
TPC9 = 1 if 'PRG 5 or 6, C, 35 or 4 
TPCIO = 1, if ,PTn 7 or " 3 11 
TPC1 1 = 1, if TYIi' CG 7 or more, CLAST = 2 
TPC12 = 1, if TMREG 7 or r:Dre, C... 3 

TPC21 
or 

1, if I'PIIEG 2, CT I ,11 11-.1 = I 3, or 

'1-C22 1 , if TP ,{:G, 2, C.AST = 2 
TPC23 = 1, if TPHEG 3 or k, C.AS'T = 1, 3, 

or "1 
-
9'PC24 = 1, if ]PR' = -5.or 4, C A4S = 2 

TPC25 1 , i f 'RG = 5 or 6, C AST = 1, 
3, or 11 

TPC26 = 1, if TPflEG 5 or 6, CIAST 2 
TP;27 :1 I, if fPRF1(E " 7 or more, CL.'ST = 

1, 3, or 1 
TP,28 1, if 'TPREG 7 or more, CL.ST = 2 

*INTERVAT, Bliw'WERN PREVTOUS SPC no change 

]ff]i'tmi 
IN)DEX CASP, -in months SPC1 1 , if 12 mon ho or less 

SI'C2 1 if 

B]1'lI AND O SPCX 1, if TP]1E.G i s 1 (i.e , firs-. child) 

1, 13-15 months 
SPC3 1, if 16-11 months 
SPC4_= 1, if 19-211 months 
(25-36 omitted class) 
SPC5 I,if 37'-W' months 
S'C6 1 , if more than 48 Imonths 
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It-m 
Var'in s" ereatwpc 

SPCA . . (n; s(0 i..j 1),::1:' SPC ; 11in 1:))
SI , x (o0, ST''. , 1' ) 

SPCD .(O, SP . jI Inm ,)?)
SPCE = P.: (0, S]" io: 16)
SPG I (0,SI:V. mins :-)
 

Note: 
 Define SPC and S'CA-SPCI, for children of the secou1 or huighoi
birth order only.
 

OCCUPIAION OF 0THPR (blank or 
"--, = omi.i.tted cj.a:,) 
OCCM1 11, if OCC.. -,11 (farm wrer, nu.ej.)

OCCM2 11, if OCCM ,- 1 (holnoWl:,&or, cookL;, 

maids)
OCCMJ - 1, for all otter occo',::inal 

codes (O+, o:, 0-9y) 
Note: For age-stratified regressions, OCCM1-., . shouy]


be combined.
 

AGE OF FATHER AT IJTERVTEr AGP no eiange 
AGF1 1, if AOG"I uriidh- 2,i
(24-30 = owitted class)


AGP2 - 1, if iCi~r V1-1i 
A(P3 : 1, if A.PI over ho 

MARITAL STATUS oF OTIIER MR'1A11 = 1, if' sin;n:i 
(married omtted :] ar: )

IRARM2 = 1, if eommon-la.j or W1ei 
WHETHER BOTHf PARP.;,,!TS IN (both pai'enL s in hourhold - omw 
fLcdHOUSEHOLD 


group,)
 
P11111 1 l, if mother only,,, or father only 

or neither (blank)
CAUSES OF DEATH Maintain all 
 aune vaibjes an in. In 

addi lion, create twu 
re cause variab es:CAUS1 
= 1, if measlosj.s any pause of 
death
 

CAUS2 = 
1, if diarrh a is any caure of 

*AGE OF MOTIIER AT BIRTH AGM no ehani e 

AGM1 1, if' under 17 
AGM2 1, if, 17-20 
(21-25 omlitted Moo) 
AGM3 = 1, if 26--0 
AGI=I 1, if"31-35 
AC, 15 = 1, if* 36- 1 o 
A(IM6 = I, if over 11O 
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I tLrn Variabi 05 C atu.d 

AGMA = Max (0, AGM minus 16) 
AGMB = Max (0, AGM minus 20) 
AMC "-Max (0, AGM minus 25)
AGMD flax. (0, AGM minus 30) 
AGME Max (0, AGM minus 35) 
AGMF = MAx (0, AGM minus 10) 

Note: Por ag.-.l'atified regressions, combine AGMi and ACM2, AGM5 
and A,,., AGMA and Ait4I3, and AGQ,, and AGI.IP. 

NUTIRI'IONAL SPA'I'US AT INTEIRVIEW (normal . omitted class)
NS1 = 1, if malnutrition, degree I 
NS2 = 1, if malnutrition, degree TI 

or malnutrition, degree III,
 
or not specified
 

Note: 	 Use only for living children. Virtually all living children
 
under one year are classified as normal,
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Appendix C. Weighting the Samipl]e Observations 

The San Juan survey is based on a str,ified 3,ainle. It inf:ludes a.) 

the deaths of children under 5 that occurred during the two year peri )d 

August 1968 - July 1970. The population of l.iving ch:i].dren under 5 was 

sampled by selecting one out of every 48.353)i8 households for intorview. 'Phtu. 

if the survey data are to represent events in the proporLions in which they OCcur 

in the population, the observations must be weighted. The need fur 

weighting is clear if we recall that the dependent variable in the mortality 

regressions is interpreted as the probability of death, and that Lhis 

probability, and the changes in it associated with various factoro, will 

I / be great]y overstated if the survey observations are combined wr.it hout 1/weigLing.

The simplest weights that will serve the purpose are defined as
 

W - Pi/ni 
 (1) 

where the weight is the ratio of the population in a certain group (e.g., 

deaths of children under 5) to the number of sample observations in that group. 

Thus if the survey includes all deaths and 1 out of every 50 livi.ng children, 

the appropriate weights are 1 and 50, respectively. If the samnle is represen

tative within strata, and the weights are applied to the elements of the 

regression moments matrix, the weighted elements will equal (in the expectation) 

the elements that would have resulted from a survey of the entire populat.iol; 

j 	 Sampling variability, and the fact that different nLmbers of obsorvatic; 
were dropped from each age group, mean that the survey observations 
represent slightly different proportions of the population, by age, within 
the groups of deaths and living children. The weights also adjust for these 
factors.
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But the rqgresoion lackage available through PAHO, like many regression 

lockageu, wan not dus:igncd to handle weighted data If i.t is fed weighted 

data, :it ;,r'(,d.:e:a test. s tatisties based on the populatidn moments (created by 

weighling) asi the s:am oe number of observat:ions (N). One solution to the 

problem is to adjust the weights so that they sum to N over the observations. 

'T'he weights then produce a moments matrix whose elements are proportional 

to the population moments, but are reduced in size to match the numbers of 

survey observations. ThiLs requirement produces a slightly more complicated 

formula for the weights: 

A = Npi/Pni (2) 

where N =n is the total number of observations in the sample, and P =pi 

is the size of the popuhtion. All of the weights used in the study were 

calculated from formula (2). 

Because the weights depend on Nnew weights had to be defined for each 

subset of records selected for analysis In the following sections the 

"subset tapes" are described, the weights are shown, and any special assumptions 

are noted. 'Tw.o subset tapes were created from the set of records with valid 

birth weight information and six were created from the set of all records. The 

basic information from which the weights were calculated -- the numbers of 

children in each age group far the sample and the population -- are shown in 

Table C.]. 

I. BlRTI1WEIGIIT FILES 

A. Records of Clhildren under Two Years of g-. 

The appropriate population for studying the determinants of birthweight 

is thec complcte poulatiton of bir [hweights, the variable of interest, for some 
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Table C.l. Child Populrtti-,n (for two y'ars) and ::ribori of Surveov .Ohnoivation., by A;A 

Deaths Sa:,pl eS:D'rvey Cbser-
Survey Obner-

All Survey vationg with A)l Survey vation with
 
Ap Pop3lation Observa.ions Val id 4i :--h Weit htn 
 Population Valirvati:,BIi rth Wfe :htaVz1ld 

() (2- ,) ()(5)) - (6) 
Under one year, total 1,900 1,742 1,578 20,280 204 192

0-27 days 906 806 762 NA 20 18

28 dayo-one month 163 150 128 
 NA 23 23
two ir.onthj 164 156 145 NA 22 21
three m.nths 164 151 135 NA 16 15four Months 141 135 114 NA 21 20five months 103 97 87 NA 17 17 
six months 68 64 54 NA 14 13 
seven,months 56 54 46 NA 14 12eig-ht mi)nths 44 42 36 NA 11 10

nine months 28 24 15 NA 13 
 12 
ten mo.nths 33 33 29 NA 11 11
cleven months 30 30 27 NA 22 20 

One year 153 145 123 21,0110 203 191 

TwowYears 55 55 48 
 2 156 141
 

Three Years 32 32 27 
 63,140 159 138
 

Four Years 16 15 13 156 140 

ALL AOES, TOTAL 2,156 1,939 1,789 104,4i6o 878 802 

* From Yaffee and Serrano, Patterns of :.;ortalitv in Childhood, p. 9. 
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Specified time period. ThliJs is essent iall.y equivalent to the population
 
2/
 

of 1i.\e birts: fsor the per.od.
 

The San .Jlian survey provides a retruspective count of births during the
 

period. The set of all records includes: all. children who were born during 

th, preceding rive year pvriod and are still living; and al.l children born 

durnLng the last two years of the period who died. It omits the children who 

were born, and died, during the first three years of the period -- a si eable 

group since death rates are high during the first year after birth. Thus it 

does 	not accurately represent the population of birthweights during the period.
 

But if we limit our consideration to records of children under two years
 

of age, we do have a virtually complete roster of the population of birthweights
 

during a two year period. This group includes all children born during the
 
3/ 

period and still alive and, because the survey recorded al. deaths for two
 

years, it also includes all children who were born and died daring the two
 

years. This grmp comes quite close to matching the desired popul.ation and
 

the "birtweight tape" was created using only these records.
 

Weights were created for two age groups -- under 1 year, and 1 year -

using the four n. for these groups from columns (3) and (6) in Table C.A and
 

the four p, from columns (1) and (4). No distinction was made between records
 

in the mame age group. To illustrate the procedure, the numbers from which
 

the weights were calculated are shown below.
 

Deaths ki ni
 

under 1 year 1,900 1,578 
1 year 153 123 

2/ The weights of stillborns are omitted by-this definition. But if, as here,
 
int:erest centers on the part bi.rthwe ight plays in the infant's subsequent 
survival, the birthweights of live born infants may, in fact, be the 
preferred poplat ion. 

3/ This statment is, strictly speaking, not quite accurate because the survey 
of living children was (arried out in phases during the two years, and chi. ldren 
under two who were sampled in the early months were not necessarily horn within 
the period. But the poputLation numbers used to calculate the weight,; are prop
erly defined, and it seems reasonable to believe that the survey children are 
representative of children ho :n wi.thin the period. 
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amp n.
 

under 1 year 20,280 192
 
1 year 21,040 191
 

Total. P=43,373 N=2,084
 

Applying formula (2), the weights are: 

Deaths SaM2le 

under 1 year .05785286 5.07510433 
1 year .05976743 5.29286261 

B. Records of Children under Two Years of Age and of Parity Two or lihr. 

Some of the factors believed to affect birthweight -- specifically the 

interval since the last birth, and the outcome of the previous pregnancy -

apply only to children after the first, and cannot be entered in the rvgr.ssions 

when first births are part of the observation set. To permit investigation 

of these factors, a second birthweight tape wa:; crcated that c.cluded first 

births from the set of observations defined in I.A. The weights for this new 

set are given below: 

Deaths Sample 

under 1 year .05208667 4.88147727 
1 year .05443291 5.05390030 

II. INFANT MORTALITY FILES
 

A basic infant mortality file contained all the variables defined 

for the regressions, for all infants -- deaths and sample -- 0 to 11 months 

of age. Four "subset tapes" were created from this file. Three of the 

four woere defined in the spirit of "cohort" death rates, that is, rates that 

compare deaths in a certain age group with the number of living persons in 

the same age group. (Since no information was available on the distribuit 

by age of the living population under one year, it was assumed to be distributed 

evenly by month for the purpose of calculating the weights.) The fourth 
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"'ub';''t tape", d,:,cribud ia';t in this au:orion, was defnd al wng the lines 

of Li t:i tandard ilfant mortal ily r7ate, and :equires, a few words of explanation. 

A . A0 1I '. I I s.' I 


'II" I !'J-ost( )f' Ihi 2 2 I::,. w to tv(a. ti of'
i(gaite(. dote rl'u.n)aill ,, 

neo~a,;lm)r~a.Jt,/ T):i, ~t)l', i;;; t o, ra:)rent, from t~he def'invd s ubst~e 

nut f")m Li e wce'Jgi j :: ',h i;th of' wil.;Q1n are atp'opriate Fr' oLhe, 'Ly o of 

atnlLyi.. a:'. w(-].. I ,t is mad" ear by the dependenrt, variable us,-ed for the 

naly 'i.:., wh;i cih wan derii id n oe for dn Lhn 0-27 days of agealind as zero 

for' allIuhhiv'doa ti't and all A yin"' ch:ildicn. 

It wN,: not lea Pible to a; ply the no t.ion of cohort death rates to neo

only iving samenatal (d(:L12 bucan:, niwot:/ c.dildren from tL1 aE' group 

were in(.ludecd :iniI th, survey. 7.12toa3d Lie :::h;andard d ef:i nition of :iAM,., 

mIIortaJi.ty oaton used Lo n't ,g[eNthe subset, to be analyzed. By thiswas: 

definition .i1('anL dcahLe during n gi ven period are compared with all live 

lcoF , Mother, afterbirtis, regri'd w]r Le childrcru su-rvived (ord:ed li.ve birth. 

'Ihe mat-h btwhchen flk, n, jicepL and lie smu'vey data is not, exacl, inne the 

survey of living c ldr 011 was undcrtakern i.A phases and ei]i.11"r n 0-1l months 

uLg the eat'ly paiL of the survey period were not necusarily born during 

the per.i, d. But. itL seems quite r atsonabl e to tret Ltbem as relreen Lative 

o. c liidrenIwho were, and Lhe piopulation inuwbers used to caleulate tiLe 

weights n'e conceltually eCorrec t In thin spirit t,]0 dependent variable 

wan del'iied as desc-.r'.iled and the WAY:i.!lts a.'e given below: 

Note, iw\owveP, tiett the living children .Q.-11 months were weighted Lo 
resembl e tI ipoj lulationu of living ch:i.ldr,,n of that age, not th nmber 
of" lyie W.iYti ii. Li.wv births inc lude ehild'e who later died and the 
inclIusi.on of the deaths oveI' 27 days b'inigs the "eoiiipai'isongroup'' 

(i.e., the ,roup f'or which the dCplndent, variab.e is zero) closer to this 

conicep t. 

http:inclIusi.on
http:mIIortaJi.ty
http:m)r~a.Jt


De;1 .; I __.,; 

0-27 dy: .094,1 215 
28 day; onth:; 09T', , , ' 
6-11 moijl .;I .09J )'.:A]-)I Ip;./'i(,' 

B. Infats 28 Da': to 5 MoN tLi:; 

Dc!,iLWi; Sanip
 

28 days-5 months .09i51.982 7. 322656)7
 

C. Infants 6-i Honths; 

Deat is Sample
 

6-11 months 
 .03347721 3. 808601.51. 

D. Diarrhea Deatliis ind All Living 28loij.; , Ldr 5 


Death rates due 


h ' 

to a st)eeific cause areLenera].]y caleula.ed iy eorpari ng 
the deaths from that cause with the living children in the sam:e a1; group.
 

Accordingly, the subset drawn 
 to investigate diarrhea deaths omnttf-cl all 
deaths from other causes. In order to calculate the wceig] s it was necessary 

to assume that the number of diarrhea deaths in the sur'vey bore the sare
 

relation to the population of diarrhea deaths, as 
 the numbeir of survey deaths
 

from all causes bore to the population of deaths 
 from all causes. 

Deaths (Diarrhea) Snole
 

28 days 
-43 months .05697490 4.45775869 

III. CHIL-D MORTALITY FILE 

This tape was made up of all variables defined for the regression analysis,
 

for children one to four years of age. 
 This group was analyzed as a whole
 

and the set of weights was defined in the spirit of cohort death rates.
 

Deaths 
 Sample 

1 year .01150917 1.13052892
 
2 - 4 years 
 .0l1o146i 
 1.46 222 986
 

http:caleula.ed
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