AGENCY FOR IKTFRNATIONAL DEVELOPMENT
WASAINGTON, D. C. 208213

BIBLIGGRAYIHC INPUT SHEET

e e T U eIt -t — twe v

bateh 62~

Ao PRNNAAR

LoauRIECT ood production and nutrition

L AGSI. -~

AS00-0000-G510

h, %7, d
FICATION 1, 9 Ot AN

Human nutrition--Argentina

e ] DU
2. TITLE AND SUATITLY

Determinants of infant and child mortality: an econometric analysis of survey

data for San Juan,Argentina

3., AUTHORI(A)

Russell ,L.B.; Burke,C.S.

St et ¢ e 80 ———— . —— -

4. DOCUMEN"T OATE 5. NUMBER OF PAGES 6. ARC NUMBER
1975 1870. ARC

7. REFERENCE ORGANIZATION NAME AND ADDRESS
NPA

8. SUPPLEMENTARY NOTES (Sponsoting Organization, Publishers, Avallability)

9. ABSTRACT

10, CONTROL NUMBER

PN-ARE-0 3|

11, PRICE OF DOCUMENT

12, DESCRIPTORS

Argentina San Juan,Argentina?
Children Statistical analysis
Infants Weight

Mortality

13, PROJECT NUMBER

14, CONTRACT NUMBER

AID/CM/otr-C~73-212 GTS

15, TYPE OF DOCUMENT

ALD %90+1 (47 4)



DETERMINANTS OF INFANT AND CHILD MORTALITY:
AN ECONOMETRIC ANALYSIS OF SURVEY DATA
FOR SAN JUAN, ARGENTINA

NAT'ONA Louise B. Russell

Carol S. Burke

February, 1975

Prepared for the Agency for Interna-
tional Development under Contract No,
AID/CM/otr-C-73-212, Work Order No.l



ACKNOWLEDGEMENTS

This project has been jointly sponsored by the Agency for International
Development and the Pan American health Organization., A.L.D, provided our
financial support during the design stages and during the study itself.

PAHO made the survey data available and supplied programming assistance and
computer time. To facilitate this cooperative arrangement we were appointed
unpaid consultants to PANO.

We arce grateful to the many people at ALI.D. and PANO who cooperated in
making this study possible., Dr. Robert J. Muscat, Chicf Economist of A.L.D.,
and Dr. Charles LoWilliams, Jr., worked out the cooperative arrangement.

Dr. Ruth Rice Pulfer, Principal Investigator of the Inter-American Investi-
gation of Mortality in Childhood, and Miss Mary 1l. Burke, Chicf of PAIIO's
Health Statistics Department, shared with us their firsthand knowledge of
the survey. Dr. Carlos Scrrano of PAIO provided expert advice in the
development of the nutritional classification systoem.

We would especially like to thank Ms. Ruthann M. Picpenburg, a programmer-
statistician with PANO, who skillfully solved our software problems and
persuaded the computer to produce the computations on which this report is
basced; and Dr. Barbara llerz, project monitor with A,I.D,, for her help
and cncouragement during all phases of this project.

LBR
CSB



st

I,

IT,

I1I,

IV.

TABLE OF CONTENTS

mRYl..liﬁil'.'ll...l.ﬂ'....l.‘..l...o...0.00'00.0....'.«0.00

Introductionll.0...OllD....‘lOOQUIDIOOIODDIO.Ul.ﬂ.ll.culcﬂOD
The Determinants of Birthweighticoecooesseecooecossossassssss

Introduction.seeeeecasssnsosssosscovesosaceoncaneansconnnns
The Rezressions: Specification and General Discussion,...
Sext 0f Child..ciieeeieenesosesoauaoososeocosocoonoosssancass
Age 0f MOtheY susueernoaneseeesooeesneanosucoconononnesnnnsss
Reproductive History of the Mother (Numbew of Pregnoncics
and Outcome of Previous Prcgnnncy)”.a.u..n”.........,°
Complications of Pregnancy (Length of Pregnancy and ‘ultiple
Births).ueeeesecuenceionoesesuecoouecoonoevosnoosconanos

.
SpaClnboo.oo:ooco-oaouoouonolobuuuulonuuuu-cuco.ouoollou;no

Medical Care Before and During Bitrthooeececoeccovsovoceveses
}iat(trnal I‘;utritiOI‘lu OO0 CODULUOUODS PO O S SCOOEULS®S®OCD ® ® 00 P PSS S BLLUCESS O UL
Appendi:‘: Tablcs ® & 6 0C O 00 C00@@CHE &0 00S®SULOUSVOOOUSE S O ® 000 ULUULEDSS S

Application of the Nutritional Classification System

for Infonts Under ONe YCar..eeeeseeoeeseeecsssonasosessnneses

Introduction. sy iecooouococooenooscosoossnooecoooesossesssos
Nutritional Classification SYStCMieeussooveooosesocorcoosses
Application of the SysCeluuooeevoecovosvovosocevvoosonveooe
Correlations Between Rutrition MeasureS.eeeecoovoocescossccs
Determinants of NULTitional StatUS.e.occececeecoscossscesses

Detefminants of Neonatal Mortality.coeocecoocoooecvoooocesoses

Introduction.ceescoooovovooesocccoovecoeooecvoescoonovoesse
Birthweight.eoueseseocassossooeesocooooonssaosooessssesossss
Length of Pregnincy.eeovecoesoosscoevoscoscosossscoeoscesssse
Sex 0f Childueseuseeoccoossooooooseososcooooascocsssnooaoness
Medical Care During Birth (Birthplace and Who Attended
Birth)eceeoeesocsusosveceseososcoseceavoosocooovossssness
Parity and Spacingescecoevaccesooooossossecescseocnnsoocoesss
Environmental FactorScseveccccoeeseseccoscocvocoasssassscns
Appendix TableSeeeccvescssoecosssoooooesoooosvossasesscnsos

28
3

31
33
36

41
44
45
54
58

61

61
67
73
74

75
76
77
79



Page

V. Deterzinants of Mortality Among Infants 28 Days to

5 "i('n:hsn.oe.conoo.ootoooo-ou-'liiollocoo'ooo.o.a.ooo.o..oat 8/"

TN UCELON s e euveoossvoceessossoossesascsssssssossssscoce O
Birthweight, Length of Pregnancy and Sex of Childesseeeeos. 88
Medical CarC.evevecessesnssossesosoossssvoooceenocssosasose JI
BULTitiOD o eceoaosoasonssossvssscosasvesscsoosasoesascsssosss 3/
Envizemnental and Social ConditionSeeccccosssssccosssccanos 99
Multicollinearity,A llypothesis,and Dirccetions for Further
BesearCNe e cvosoeseseccsooesessovosvncosecssscovsesonssossl03

App(:i‘i(}i.‘l T”.D]-('-:;'oo-a.-uoboooo-.nono.ooo-nooo-n-ooon-oooo-oolo7
VI, Deterzinants of Mortality in Children Six Months or Older...l1l

Illtr‘:|(}t!ctti(‘ll.I'.IGﬂ“D..Oﬁ.ﬁU...'Dﬂ.ODD.DGODOCDQ'......U..G.]‘]‘]-
The HMegressions: Infants 0 to 11 MonthsSeeoeoeeecsescossesalld
The Zegressions: Children 1 through 4 YearsS.ceoscessoesecollY

I‘\I‘.p(fndi:‘: Tilbl(lf;ooouuo-uouooeoo.oooo.o-oo-o-oocn-ooa.o---ooal?-l
VII, Analysis of a Major Cause of Death: Diarrhcal Discase.,....124

Intl.c‘dllc:tj-()l]uoi0009.0..!0.00.!0DODHDQOOD(v..C.IQ....'000000124
Tl]e ?\(:gl.'t_‘SSiO’n I‘\QSU]-tS'oo‘ooo-ouclooonalaol.'.oiol000000900128
App(:{‘.dii-: ’l‘(’.ll)lcsnoaoocoooonﬂolo..ot.o.'ou-oa.ooo-o---o.ooonol36

VIII, Cenclusions and Some Implications for PolicYeecccecesssesosslb0

Illtr\.‘ductionnﬂotV‘D.ﬂb..DGGDI.(I....0090ﬂ.cc.ﬂ’.COUU.OOUC.OUl["O
The Conclusions of the Study.coecsescscevocsscascsesooossoolfl
Recemmendations for Further Rescarchuceeseccceccessessescossldd

Appendices

. Sclection of the Observations ccoeeessesscosssscscosssosl’3
«. Definition of Variables Used in the RegressionSeeessoool55
. Welghting the Sample OLservationS.ceescosssscecevsseassl00

. l}i])]-i(‘gralj}l}’uuvooo..onobiﬂonouooouoncoono-laua090000000173

oz >



SUMMARY

CHAPTER I. Introduction

This report describes an cconometric analysis of houschold survey data
on infant and child mortality. The survey was taken in San Juan Province,
Argentina, one of 13 Latin American project sites included in the Inter-
American Investigation of Mortality in Childhood, conducted by the i
American llealth Organization. The purposes of this analysis have been tyvo-
fold:

o To identify the determinants of infant and child mortality and obtain
measures of their net effects, in order to provide the grounduork
for an examination of alternative policics to combat child wortality.

o To test the ability of the survey to support this type of analysis and,
by cxtension, to determine the desirability of carvying out similar
analyscs for other project sites,

or
(=]

Chapter II of the report presents the results of an analysis of the doter-
minants of birthweight, a major factor in the survival of very youny infants,
Chapter III discusses the application of a system for summarizing the dict
information requested for cach child in the survey.  Chapters IV throush VI
contain analyses of infant and child mortality at diffcrent ages. Reonstal
mortality is cxamined in Chapter IV, mortality between 28 days and 5 wmonths
in Chapter V, from 6 months to Five years in Chapter VI, and deaths betieen
28 days and 5 months from diarrhcal discasce in Chapter VII., Chapter VITL
discusses the policy implications of the results and makes reconmendations
about the use of data from other survey sites,

CHAPTER "II. The Determinants of Birthweight

Other studiecs have shown, and oux study confirms (sce especially Chapter
IV), the importance of birthweight to the survival of very young infants, In
general, the larger the infant, the better its chances of survival, Because
of this importance birthweight was singled out for analysis in its own right,
The regressions were based on the 2,084 children under two years of age
at interview or death for whom birthweight information was available,

0f coursc, not all the factors that determine bivthweight ave amenable
to the influence of programs aimed at reducing infant mortality. For exanp le,
both the sex of the infant and whether the birth is single or multiple affect
birthveight, Our analysis agrees with studies done by others in showing that
female babies are lighter at birth than males -- by about 195 grams (7 ounces),
while multiple births average 700 to 800 grams (1 pound, 9 ounces to 1 pound,
12 ounces) less than single births.



The Tength of pregnancy is very important to the ianfant's welghts  Preg-
nancies of iz months or less produce babic: about 2000 prams (4 pounds, 7
ounces) lighter than Cfull-term babioa,  The differentisnls for seven and eight
month babics are not consistent, probably veflecting inaccuracics in these
data,  Bul these infants ave signilicantly lichter than full-tems inlants --
with the average dilferential avound 400-45C srams (14-106 ounees) .

The cquations show that very young mothors have lesor weight infants
than older wothers,  The dilference is quite large for wothers under 17;
a sipnilicant, but smaller, diflcrence holds for mothers between 17 and 20,
This vesult suggests one reason f[ov the higher mortality vates ol infants
born to youny mothers, The analysis did vot roveal any consistent tendency
for mothers over 35 to have lower welght babics.

In line with previous studics, this study found that Ffirst babics are
Lighter thim subscequent babics; no differenc. s were found among higher pavity
children. 'The spacing of pregnancics has saie effect on birthweight., Babics
born within 12 months of a preceding birth vere Lighter than wmore widely spaced
infants by 140-150 grvams (5 ounces).  The optimal dinterval between births
appears to be 19 to 24 wmonths, as these infants were heavier than those that
were cither more closcly or more widely spaced,

The relationship between bivthweisht and the outcom: of the previous
pregnancy was cexplored, but the small number of infants with other than living
previous bivth mean that che findings are highly tentative. The results
sugpest that, vhen the provious pregrancy ended in fetal death, the current
infant was lower weight than would otherwise be the Case,

The analysis provides several interesting results about medical carc before
and during delivery, Firvst, mothers who received prenatal cave had sipgnifican tly
heavier babics thin mothers vho did not. The infants of mothers with 3
to 5 visits for prenatal care averaged 135 grams (5 ounces) heavicer, while
those whose nothers had six or more visits averaged 200 grams (7 ounces)
heavier.,  Second, two measures of medical care during birth showed no association
with birthweipht. Neither the place of birth (home or hospital), nor the
attendant at bivth (physician, midvife, or other) appears to make any differcrce
to the infant's weight at delivery,

Since the survey did not collect information about the mother's nutrition,
we were unable to exmamine this factor dirvectly., We tried to get avound
the statistical problems that arise from the omission of an important
variable by testing a nuwber of socio-cconomic factors as possible proxies
for maternal nutrition, The results were reasonable and suggested that
the proxics 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.
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CHALEER ITII. Application of the Nutvitional Classification
System for Infants Under One Yearx

The PANO survey contains a wealth of inforeation about cach child's
dict, specifically the types of foods caten and the number of serving:s of
cach per week. Since nutrition is belicved to be an important determinant
of an infant's or child's susvival, it was clearly desivable to make the
best possible use of these data in the analysic.  In the desian stape of
study ve developed a classification system Lo summarizne cach child's dict
in terms of its adequacy o inadequacy in Live major nubricnts -- protein,
calorics, iron, Vitamin ¢, and othev vitamins and mincrals,  Chapter L1
desceribes the results of applying this system to the dict information Lo
infunts less than a ycar old,

thie

The classification system could not be applicd to 31 pervcent of the 1,940
infants because of missing information. Most ol these unclassifiable intants
were less than 28 days old and for the majority, the reasons for the Tack ef
information werc clear: the infant cither dicd wvithin 48 hours after bivth,
was in the hospital continuously from birth to death, or both,

The chapter then discusses the charvacteristics of the syabem as applied
to infants 28 days and older. In general, the classification showed focer
and smaller dificrences betueen Living and dead infants in the age rance
28 days to 5 menths than in the 6 to 11 month group. Overall, about ob
percent of the live infants and 50 percent of the dead infants had diet.
that werce probably adequate in proteing within the 6-11 month sroup, the per-
centoages were 65 and 34, respectively. Similarly, about 65 percent of the live
infants and 50 percent of the dead infants had dicts adequate in caloriv: ==
while 31 percent of the live infunts and 35 percent of the deaths had dicte
that were grossly inadequate in calories,

We considered the possibility that we could summarize the nutriticn:l
information still further by letting the measuves for one or twe nutricnts
represent the dict as a whole. Examination of the correlations between
adequacy measures for diffcerent nutrients indicated that this was posunible,
in some cases even necessary. Specifically, the classification in terns of
protein and/or calories could generally summarize the infant's dict adequately,

We finish the chapter by discussing the factors that other studices Lave
shown ave likely to affect nutritional status. Awong these are family income,
family size, ignorance and taboo -- all of which are associated with primary
malnutrition, or inadequate food intake.

CUAPTER IV. Determinants of Neonatal Mortality

A very high proportion of all infant deaths occur during St four
weeks of life (the neonatal period) -- and especially during rirst week.
Of the 1900 infant deaths in San Juan between August 1968 ane 1y 1970, 577
occurred during the first week after birvth and another 329 dui ‘ng the next
three weeks. 7The sheer numeric importance of these deaths indicated that they
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should be studied separatcly, The vesulbs support: the belief that environ-
mental Lactors do not play a significant direct role until later: the infant's
condition at birth is the wost importint predictor of its survival to the
postneonatal period.  The mmalysis in this chapter asks what determines an
infant's ability to survive the neonatal period, md is basced on a total of
1,946 iifantsn -~ 806 neonatal deaths, 936 infants who died after the neenatal
period, and 204 infants who were living at the time of the SULVRY,

The equations provide additional cvidence of the importance of birthweight
and, by extension, of the importance of understanding the underlying deter-
minants of birvthweight. The probability of death For babics 1400 grams
(3 pounds) or less at bivth is .71 == .69 higher than the average probability
for infants in the range 3500-3900 prams.=  The probability is less but still
very high, .42, for infants between 1500 and 1900 grams, 1t declines still
further for infants between 2000 and 2400 grams, to about ,09. After 3000
grams (0.5 pounds) additional weight makes little differcnce and the probabilitics
of death at any of thesce weights are very low.

Inaddition to the clffeets of birvtlweight, the gestation period, or length
of pregnaney, has a very important ¢ffect on an infant's chancos of survival,
The data are insufficicnt to provide an accurate pleture of the relationship
in detadl, but they shov clearly that infants born during the sceventh month,
or carlicr, have much higher probabilitics of death than full-term infants ~-
between 24 and ,36 Ligher,

Our results apree vith those of other investipators in showing that female
infants have a lower probability of death than males during the nconatal period,
even after factors Like birthweisht and length of pruegnancy have been taken
into account. But the Jifferential, 03, is considerably smaller than those
estimated for bivtheeight and length of pregnaney.  Parity and spacing also
show some diveet elfeets on neonatal nortality. Infants of the sceventh oz
higher paritics have a somevhat higher probability of death than lower paritics
(.05),vhile childvren born wore than Lows years after a previous birth have a
somewhat Lower probability (also .05). The analysis found no cevidence of
differences in the mortality experience of infants born at home rather than in
the hospital, or of infants delivered by midwives rather than physicians.

Finally, the analysis provided further support for the notion that social
and eivvironmental factors have little direct bearing on mortality during the
first weeks of life, Childven born into rural, or very poor urban and suburban,
neighborhoods  had a somesiiat poorer chance of survival, as did those born to
single mothers., but a varicty of other environmental factors showed no associa-
tion with mortality.

CHAPTER V, Dcterminants of Mortality Among Infants
28 Dbays to 5 Months

Infant deaths drop off sharply after thé neonatal period. In San Juan
906 of the 1900 survey deaths occurred during the first four wecks, in contrast
to an average of 147 deaths during ecach of the next five months -- a high number

1/ The reader should recall that probabilitics cannot be greater than one
(the cvent is certain to happen) or less than zero (the event is certain
not to happen).,
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when compaved with the copericnce of developed countrics, but much below
the toll o¥ the fivst wenth. The aalysis of causes of mortality during
this period vas based on all dindants between 28 days. aod 5 months at death
or interviow for whow solficiont information vas available, a total of 0689
deaths and 99 living iufaats,

The yeeression, show that borh low blrtheight and prematurity are
associatoed with highev ssortality between 28 days and 5 owonths, although
their cffecls are moeh less dmportant than during the neonatal peried,  Infants
vho welgh 2400 gram:s er less at biveh, but who neveriheless manarce Lo survive
the first wenth, have o probability of death higher by J1L2-,17 than do heavier
infunts. The probability of death for inflints who arve less than Tull term at
birth averages about 12 higher than the probability For full tewn infants.
Female infants may cootinue to have an advantage in survival during this
period -~ bLut the cstimated coclficicent is unstable and not always statis-
tically significant.

Infants who have been vaccinated have significantly better chances of
survival than those wio have not been,  The cotimated diffcrential in the
probability of death is ebout ,07-.09, Although types of vaccinatlon were
requested eon the survey, the information was sclden provided and it was
impossible to test whether any pavticular type was primarily respencible
for the result,

Breastfed babics are significantly morce likely to survive beyond the
fifth month than those who are not breastfed., The probability of death is
estimated to be about 09 lower for breastfed infants, Variables representing
the nutritional adequacy of the infant's dict did not produce useful results
for this age group.

While the source of the family's water supply is not associated with
mortal ity, there is cvidence that the type of toilet facilitics may be, In
cquations which included only thosce factors likely to be proximate causcs
of death, infants whosc familics had no toilet facilitics had a probability
of death hipgher by about .11 than thosce whose families had flush toilcets,
and the differential was statistically significont., But this result was quite
sensitive to the addition of general social variables such as type of
neighborhood and father's occupation., Infants living in once room dwellings
also had significantly higher chances of death.

A number of social variables, which generally serve as proxices for the
conditions that accompany poverty, showed assoclations with mortality -=-
among them, type of ncighborhood, family sizce, father's occupation, and
marital status of the mother. DBut these proxics introduced statistical
difficultics ~- they were corvelated with some of the f ctors which scemed
more likely to act as proximate causcs of death and causced instability in
the results for these other factors., This _problem is cspecially likely to
arisc in rcelatively small observation sets, and both this and the othex
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 obscrvations would be a worthwhile extension of this rescarch,


http:iirviv.er

CHAPYER VI, Determinants of Mortality in Children
Six Months or Older

In the San Juan project, most of the deaths of children under one year ==
fully 86 percent -- occurred bLefore the infant reached siv months of age.
welatively foew occurred duriegy the next six months or in the following four
years.  This chaptor analyzes these oldor chi ldren in two separate groups ==
infanizs 6 to 11 meonths and ¢lildren 1 through 4 yvears,  The analysis of 6
to Ll-month=olds vas basced on 247 deaths and 85 living infants in this age
group; the cboervition sct of 1 to 4=ycar-olds incluled 247 deaths and 674
Living children,

The fewmess of the deatlis for each group was the primary reason for the
undistinguiched results,  The resressions for 6 to Ll-month-olds showed that
genceralizations were poseible for this groeup, but that the obscrvation sct
was too small to produce clear results signilicant at the conventional levels.
Several of the results hinted that the determinants of death might be similar
to thotse for inf:nts 28 days to 5 months -- for cxample, the advantage showm for
infants vho were vaccinated vas significant at the 80 percent level,

The results for children 1 to 4 ycars gave no cvidence that it is possible
to generalize abeut the causes, of death for this group,

CUAPTER VIL. Analysis of a Major Cause of Death:
Diarrhecal Discasc

The analysic in preceding chapters is based on the assumption that factors
like low birthweight and poor living conditions predispose a child to illness
and death, and that these conditions are truly the underlying causes of death,
This chapter conciders infants fa: whom diarrheal discase was cither an under-
lying or associated cause of death, in an attempt to determine whether certain
conditions are more closcly velated to particular illnesses. The 363 deaths
from diarrheal discase and 99 living children in the age group 28 days to 5
months made up the observation sct,

The notable thing about the results is that they are simply a veplay of
those for all infunts 28 days to,5> months -~ with the important difference that
the levels of significance and R“'s are lower. They give no evidence that the
factors involved in diarrheal discase differ from those for genceral mortality
in this age group. They do, however, give a very clear example of the effects
of sample size since the cquations are based on the same number of living children
as were the regressions 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, program plammers nced to know how much of their limited resources will
be absorbed by cach program, and its likely benefits in terms of lives saved,


http:1i.vi.ng

~vLli-

One of the purposes of this study has been to provide some of the needed infoy-
mation., Chapter VIII reviews the conelusions of the study in Tight of the
types of programs that planncrs might consider,

The study provides precise information about only one part of the tvo-
part link between maternal nutrition and inlfant mortality. Chapter 1V
(see especially Chart 1V.2 and accomparying discussion) describes Che
relationship between birthweight and mortality in detail, But the lack of
any information about maternal nutvition from the survey made it dmpossible
to measure the effect of maternal nutrition on birthweight, This additional
information is nceded before planners can weigh the probible benefits of
programs to supplement the nutyrition of pregnant women against the costs,

The study provides strong cvidence that prencbtal care is offective in
reducing infant mortality, The rosults showing the offect of prenatal care
on birthweight, in conjunction with thosc showing the offcct of birthweight
on mortality, allow us to estimate what would have happened i care had been
provided to the nearly 5000 women in San Juan who had no prenatal visits.
0f 163 infants who would have dicd without care, 41 could have been saved if
such a program had beea introduced,

The results related to care during delivery are of a negative sort --
delivery by midwives rather than physicians had ne effect on mortality, cither
directly or through birthweight; similarly there was no difference in the
mortality of infants born at home rather than in the hospital, Prograus
to promote one kind of carc over the other arc thus unlikely to reduce
infant mortality.

The lower mortality of breastfed infants suggests that programs to cncourage
breastfeeding may be worthwhile., The estinated advant:ge of breastled infants
implies that, for every 11 women who could bo persuaded to breastfeed their
infants, one infant would survive who would not othervise have survived,

Programs to vaeccinate infants are also likely to be cffective == the
estimates indicate that onc infant could be saved for cvery 11 to 14 vho were
newly vaccinated,

A number of the conclusions suggest that fawdly planning programs could,
by focusing on high risk groups, help reduce mortality. Very young, women,
those who have just given birth, and single women should be encouraged to
postpone pregnancy. If pregnant, they should be considered to be at groeater

than average risk,

The chapter closes by discussing several arcas for further rescanrch based
on the survey data collected for other sites, We beliceve that further ccono-
metric work based on thesce surveys could most profitably Dbegin by using them to
enlarge the set of obscrvations for infants between 28 days and 5 months,

The usefulness of replicating the results for birthweight and nconatal mortality
and of extending the analysis of 6 to ll-month~olds is also considered,
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CHAPYLER T, Introduction

This report describes an cconometric analysis of houschold survey data
on infant and child wortality. The survey was taken in San Juan Province,
Argentina, one of 13 Latin American project sites included in the Intcer-
Amcerican Investipation of Mortality in Childhood, conducted by the Pan
Amcrican Health Organization. The purposcs of this analysis have been two-
fold:

o To identify the determninants of infant and child mortality and obtain
measures of their net effcets, in order to provide the groundwork
for an examination of alternative policics to combat child mortality.

0 To test the ability of the survey te support this type of analysis and,
by extension, te determine the desirvability of carrying out similar
analysces for other project sites.

The San Juan survey was sclected for two reasons. First, the sample was
Large enough to support a fairly detailed analysis, and one that analyzes sub-
groups ol children separately. Second, the PANO staff recommended San Juan
as onc of the projects for which the data were most complete and of highest
quality. These characteristics scemed desirable for both goals of the study.

A lavge sample and good data offer the best chance for identifying causcs 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.
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San Juan Province is located in central-wostern Areent ina, close to the

border between Argenting and Chilc, and was one of the tew projects Lo ineludoe

the surrovnding rural avea, in addition to the i Ly of San Juan oond fts suburha,
The total popalation of the provisee was csbimated at 384,020 as of | Nugant

volive years of ape.

1969, of which 52,230 were cstinated to be children wide
Child death rates were among the highest found in the invesCication.  Deaths
of children under one year of age, per 1000 Tive births, averaged 1.3 == 50.7
in the city itself, 8§7.9 in the suburban departments, and 94.5 in Lhe rural
Deaths of children one to four years of age avieraged 3,0 per 1000

1/

population.

arcas,

All deaths of childrea under five that occurred in San Juan betveen Augost
1968 and July 1970 -- a total of 2,156 -- were included in the survey. Tn

addition, onc out of cvery 48.3348 houscholds was sclected for interview and

these produced a sample of 8§91 living children under the age of five. A

lengthy questionnairve was completed for cach child. For the deaths, inforwation
was sought from various medical records as well as throush an intervicw of the
infant's family. The questionnaire for the Living children, which diffored in a

few respects from the one for the infant deaths, was completed using only infor-

mation obtaincd from the home intervicw.
Not all of the children originally included in the survey were retained

for this analysis. Tor a number of the deaths, it had proven impossible to

obtain a home interview and thus the child's record provided almost nonc of the

information considered important for the analysis., An additional few of the

2/

deaths and of the living children had recorcs so incomplete that they could

not contribute to the analysis, and these were deleted. 1n all, 167 deaths and

Data from Puffer and Serrano, 1973, pp. 9-12, 35, and 61,
Because the living children are only a sample of the living population, they

are sometimes referrved to In this report as the sample,

e
N



13 liwving ciil<Zren were deleted, leaving 1,989 deaths and 878 living children

-’
ST I 1 . T
for the analyiis,

The regre codon analysis of the San Juan data is desceribed in the follow-

ing chapt v Chapters 1T and ITL provide some background for the subsequent
chapeers about mortality.  Chapter 11 presents the results of an anatysis of the
dotermingnts of birvchweight, a major factor in the survival of very young
intants,  Chaster LI1 discussges the application of a nutritional elassification
system that wo developed for infants under once year in ovder to sunmarize the
dict inforr.:tion available from the survey.

Chapters IV through VIL contain analyses of the mortality of different
groaps of chritdvren,  Chapter IV analyzes the causes of death during the
neonatal pericd  doeo, the fivst four weeks after birth., Chapter V takes
up the deteravinants of mortality among infants 28 days to 5 months of age.
Chapter VI ceatinues the analysis by age group and considers infants 6 to 11
months of age and children between one and four ycars. Chapter VIT separates
out infants bitween 28 days and 5 months 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 discusscs some of their implications
for policy,

A number of technical matters have been relegated to appendices. Appendix
A discusses the scelection of the obscrvations. Appendix B describes the way
rariables were defined for the analysis and gives a complete list of the
variables uscd. Appendix C discusses the weighting procedure and sets out the

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

graphy.
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CHAPTER II. The Determinants of Birthweipht

Introduction

An infant's birthweight is an important measure of its condition at birth.
It is, in a scnse, a summary of the infant's prenatal history, and as such it
is a widely accepted indicator of its chances Ffor survival. VFor both of these
reasons, multivariate regression analysis was used to investigate the deter-
minants of birthweight in the San Juan sample.

1/

0f the 2,867 rccords used in this study, valid information about birth-
weight was available for 2,591 -- 1,789 deaths (89.9 percent of the deaths)
and 802 living children (91.3 percent). Birthweight information was available
from two sources for the deaths, a medical record and the home interview; the
value taken from the medical record was given 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 the United States and

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

l/ Sce Appendix A for a discussion of the sclection of the observations.

2/ As a test of the validity of the birthweights reported on the home intor-
views, the weights reported by both sources were correlated. The correlations,
presented and discussed in the feasibility study (Russcll and Burke, 1974,

Part Two), were quite high.



Forx L.‘?-I(l.l!l;lltf, Pethybrirdge, ctoad o (Julbs cidenlated a omean of 3,383 prams Lo
single bivehs in the "primary distributioe" (Chose over 2,636 crvams in oweinht)
for southwest Englaad in 1905, A study ol all Vive bivths in Rew York City

in 1966 Lound a mean bivthweizhe of 3,101 » With whites averaping 3,213 and
blacks averaging 3,007 (Kessuer, ct.al., 1973). St. George, ct.al. (1970)
report a mean of 3,103 grams for a group of bivth: in Trinidad, and compatnc

it to averages reported by other studics of 3,200 for the United States and
3,320 for England and Wales.

The distributions of birthweights for four age groups of children who
died are compared with the distribution for the living sample in Chares 1I.1
through TI.4. Perhaps the most noticeable thing about the distributions is that,
instead of forming swooth curves, they [ollow a choppy up-and-down pattern,
peaking at intervals of aboul 200-250 grams.  This dis apparvently a very common
result and is due to the fact that people tend to round off the weipght

1/
actually registercd by the scales.  1n their study of England, Pethybridge,
et.al. (1974) found a strong tendency for birthweights to cluster at the nero
and cight ounce points, and to a lesser extont at the even ounces in betwcen.
The pattern was present in both home and hospital birvchs, although it was more
marked [or the home births.

Thecharts show a series of clear and logical differences between the
birthweight distributions for the dead infants and the distribution for the
Living ones. TFor example, the distribution for infants who died within a week
of birth peaks considerably to the left of the normal distribution, showing a
heavy concentration of very low birthweiphts (Chart IT.1). Interestingly, it also
shows a sccond, lesser peak well within the normal range. This suggests that some

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

1/ In the present case, the pattern may be further affected by the fact that
birthweipghts were centered only to the ncarest hundred grams on the survey
questionnnire,



unrelated to their weight. The mode of the distribution for infants who died
between 7 and 27 days 1s again at a birthweight lower than that for the Tiving
children, but somewhat higher than the one for deaths hndcr a week; it too

is skewed to the right (Chart 11.2), Finally, the distribution for deaths
between 28 days and 5 months is very similar to the normal distribution, excopt
that it is displaced slightly to the left, while the distribution for deaths
between 6 and 11 months exactly rvefleets the normal distribution (Coarts LL.3
and IL.4). Taken togethrr, the charts suggest that bivthweight is unlikely to

be a major determinant of mortality after the first fow months of life,

The Repressions: Specification and General Discussion

The literature review in the feasibility report (Russell and Burke,
1974, Part One) discussed a numbor of factors that are belicved to affect
birthweight,or that are associated with high infant mortal ity and may have their
effects indirecctly through birthweight. The following categorics of factors
were discussed: sex of the child; age of the mother; reproductive history
of the mother; complications of pregnancy; spacing between births; medical
care before and during the birth; and maternal nutrition.

A serics of regressions were specified to test the importance of these
factors and mcasure their effeets. The regressions ave based on the records
of all children in the San Juan survey who were under two years of age at death
or intervicw, and for whom information about birthweight was available. Thore
is a total of 2,084 such children in the survey -- 1,701 deaths and 383 from
the sample of living children. The sot of observations is limited to children
under two years because this group most ncarl} matches the conceptually
desirable group -- (! population of all live births (which is cquivalent to
the population of h° weights) during a given time period.  The full survey,

which includes chil. up to five yecars of age, is incomplete because children
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who were born and dicd during the three years preceding the two year survey
1/
periad arce ocwitted,

Equations LoD Lhrough 1O present the rogression vesults,  Equation Fb,
which may be thought ol as the basic equation, contains vaciables reprosenting
all rhe factors for which pood measures were available. Equations (1.2 and
TLO3 difTer only din that the former contains an alternate vepresentation of
the prenatal care factor, while the latter incorporates information about
the outcome of the previous pregnancy.  Since no information about maternal
nutrition was available from the survey, several socio-cconomic factors were
tested as possible prosics, in the hopes that the net ceffects of the other factors
would be measured more accurately when these proxics were included. Equation
1.4 presents the most interesting of these regressions.

For obvious reasons it was not possible to include in the regressions
variables representing the interval between births  and the outcome of the
previous pregnancy, when the scet of obscervations included first births. Thug
a sceond set of observations was defined -- all children under two years of age
for whom bivthweight data were available and who were also of the sccond or

2/
higher birth order, Equation IT.5 is the basic cquation for this sct of
obscrvations., It resembles Equation T1.1 except that variables representing
the interval between births and the outcome of the previous pregnancy arc also
included,  Equation II.6 cxamines the effects of some proxics for maternal
nutrition on the specification of 11.5.

The variables in the equations are in the binary form; they arce defined

1/ Sce Appendix € for a fuller discussion of this point as well as for the
observation weights used in the regpressions.
2/ The weights used for this set of observations are given in Appendix C.



1w
1/

in Appendiz B, In this form a factor, such as the ape of the mother, is
divided into several mutually exclusive classes == Tor example, wnder 17,
17-20, 21-25_ cte., and a scries of variables are defined for cach vecord vhich
take on the value one if the obscrvation falls in that class and the valoe ero
if it does not. If there are n mutually exclusive classces, vaviables ave defined
for n-1 of the classes. The omitted class is uniquely vepresented by values of
zero for cach of the n-1 variables. The important thing to keep in mind j:& that
the regression cocflicients show the effecet (in this case, the differonce

2/
in birthweight ) associated with membership in the particular class, as _conpoved

by O

to membership in the omitted class,

The reliability of the result for a particular variable depends in parvt
on the number of obscrvations that fall in the interval represented. 1 the
coefficient is counter-intuitive and it turns out that relatively few oboor-
vations fall in that category, we arc justified in vicwing the result as doubtful,
The variables were defined to avoid this problem but, in some cases, a particnlar
class or interval was of such interest that a variable was created for it
even though the number of obscrvations was velatively small,  For the reador's
information, tables showing the distributions, across the classes defined for
each factor, of the two scts of observations uscd for the regressions arce given in
th.e appendix to this chapter.

With this background established, we can turn to the examination of the
regression results. As the oguations demonstrate, most of the factors tested

)

arc statistically significent. The ceoefficients of determination (R7) are quite

1/ Since several variables ave often necessary to represent the classes of a

- given factor, the tevms will be given separate meanings here. A factor will
always refer to something like the ape of the mother or the Lenpth of proeg-
nancy, while the term variables will refer specilically to the binary or
binarics used to represent the factor,

2/ Since birthweight is measurced in hudreds of grams a coefficient of, aay,

T1.297 represents 12907 prams, o

3/ Thus we can estimaie the birthweight for infants with piven characteristics
by adding or sublvacting the differentianlys associated with Lhose characterintics
ffom the constant term LFor the cquation. Using lquation LI.1 as am exmnple, the
estimate for female infants whose wothers had 1oov 2 wvisits for prematal carce
but who, in all other respects, have the characteristiecs represented hy‘gve
omitted class, fs 31,360 (the conntint Lerm 79,885 minus 1.943, the cocfficlent
for SEX, plus 0.418, the coefificient fov VsTL),
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EQUAT UL Ly B he Bquation

Pependent Variable:  Licthwed sy in hundreds of arams,

seloof Observvations:  A'l vecords with val id Birthveishis and under 2 years of
apeat the time of the interview or death,
F for Factor

B ol _Fartor Hame of Vo iallus L-sicore  (See Note)

Coelliciont

b
Sex of Child SkX -1.943 7.99 63.79b
N 1
Ane of Hotler AGHL 4,062 4.28; 8.55°
AGH2 -1.351 3,427
AGHN3 0.840 2.364a
AGMY 1.069 2.68D
AGM5 -0.551 0.91
AGH6 1.836 2.43°9
Number of Pregnancices TIPRGL 0.97¢6 2.67b 4.52b
(Parity) TPRG2 1.297 3.550
TPRG3 0.838 1.58
TPRGY 2.069 3.47b
Number of Prenatal
Visits VST1 0.418 0.88 10.36b
VST2 1.356 3,050
VST'3 1.972 4.61P
Length of Pregnancy PLG1 20,259 10.80P 67.82b
PLGZ ~5.608 4.74b
PLG3 -3.506 8.62b
Place of Birth BPLCL ~-0.352 0.73 0.53
Who Attended Birth ATNDI 0,123 0.43 0.61
ATND2 0.726 1.11
Single or Multiple
Biveh MULTL -7.034 8.740 76.31P
Constaat Tern - 32.885 - -
y '
R Tor the cquation: 220

I for tne cquation:

LT

a. significant at the 95 percent level of confidence.
b. sipnilicant at the 99 percent level of confidence.,

NOTE:  Each F-value indicates whether the factor as a whole is statistically
When a factor is vepresented by a single v
When o factor is represented by more than one variable

the t-score.

it turns

out that, in general, the factor is significant whenever at least one of the
Limitations on computer time made it

variables has a significant t-score.
impoesible to calculate these F'yg
cquation in cach chapter, but the reader c

by examining the t-scores.

for the equations other than the basic
an tell when a factor is significant

significant.
ariable the I is simply the square of



EQUATLION T1.2: Basic Fouation with an Alte:.
For Number of Prenatal

Dependent Variable: Bivthweight, in hundro s of S THIE

Set of Obscervations: All records with valid Bivthwoights and uelor 2 years o
age at the time of tie intervies oo death,
Nawe of Factor Name: _of Variables Ceeffiviiont L-seore
Sex of -Child SEX -1.96. g.00b
Age of Mother AGH1 -4, 23 4, h5h
AGHM2 -1.445 3,650
AGM3 1.01% 2.5yl
AGHM4 1.236 3,10
AGM5 -G, 300 0.50
AGN6 2,047 2.70Y
Number of Pregnancics TPRG1 0.874 2.3y
(Parity) TPRG?2 1.225 3,350
TPRG3 0.649 1.23
TPRGY 1.950 3.26b
Number of Prenatal
Visits VSTX 1.415 3.53b
Length of Pregnancy PLG1 -20.376 10.83?
PLG2 -5.923 5,007
PLG3 -3.437 8.43"
Place of Birth BPLC1 -0.331 0.69
Who Attended-Birth ATND1 -0.176 0.63
ATND2 0.452 0.69
Single or Multiple b
Birth MULT1 -7.023 8.71
Constant Tecrm - 33.140 -

R2 for the cquation: .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.

e Nargtd

i



EQUATION 11,9 Basic Pquation with Alternate Variables
for Nunber of Pregnancies

Dependent Variable:  Bivihweipht, in hundreds of grams,

Set of Obuscrvations: A1l records with valid birthweishts and under 2 years of
age at Lhe time of interview or death,

Neme of Vactor e of Variables Cocofficiont Lt-score
Sex of Child SEX 21,719 6.99"
Age of Huther AGH1 -3.517 3,740
AGH?2 -0.966 2.4060
AGM3 0.825 2,354
AGHMY 1.230 3.09b
AGHMS -0.644% 1.06
AGM6 1.578 2,099
Number of Pregnancics TGl 6.559 6,21b
cross-classificd by TPC2 1,463 3,75b
outcome of previous TPC3 -0,492 0.37
pregnancy TPC4 ~0.199 0.29
TPC5 1.869 5, 1.0}9
TPCG 2.923 3.42°
TPC7 -1.849 1.76
TPCS 1.749 3,26b
TPCY -2.115 1.01
TPC10 5,238 4.32b
TPC11 2.165 3.52b
TPC12 -0.556 0.35
Number of Prenatal
Visits VST1 0.361 0.76b
VST?2 1. 3.26
VST3 2.10% 4,94b
Length of Pregnancy PIG1 -20.304 11.00b
PLG2 -5.528 4740
PLG3 -3.473 8.660
Place of Birth BPLC1 0.130 0.27
Who Attended BDirth A'IND1 0.047 0.17
AIND2 0.498 0.77
Single or Multiple
Jirth MULT1 -7.579 8.89P
Constant Term - 32.361 -

= for the cquation: 249
F for the cquation: 23.45
a,  significant at the 95 percent level of confidence.
b, significant at the 99‘»prccnt level of confidence,



1=

cqunlion witn Pather o Oceupation and Type of Neiphboriood

Depordens Varialbio. Bivciens Jobr, in o sody of RN

Set of Orservation.: AL voooovds with alid birthocictts and under 2 years of
age sl the time of intervies or death,

same of Cietor Noae_of Voviahlos o Coofficicne Losicnre
Sex of Child Sk ~1.99 g.12b
Age of lother AGH1 AR 416"
A2 ~1,000 2.oek
AGH3 1.019 2.86
AG: 4 0.980 2,340
AGES -0.813 1.3
AGHO 1.699 2,20
Number of Pregnancics TPAG1 0.732 1.96"
(Parity) TPRG? 1.141 3.04P
TPRG 3 0.613 1.13
TPRGY 2.098 3. 36"

Number of Visits VSTl 0.368 0
VST2 1,352 3.02
VST3 1.948 4

Length of Pregnancy PLG1 -20.086 10.89b
PLG2 -5.421 4.61b
PLG3 -3.596 8.62b

Place of Birth BPLC1 -0.560 1.16

Who Attended Birth ATND1 0.681
ATND2 1.421

NN
= 1o
L o

fen

Single or Multiple

Birth MULTL -6.687 .09P

o]

Neighborhood NBR1 1.073 2.394
NBR2 -0.679 1.91
NIBR3 -0.522 0.65
NBR4 -0.172 0.50

Occupation of Father 0CT1 0.395 .76
0Cr?2 1.551 .ﬁAP
OCF3 2,297 ;

OCF4 2.137
OCrs5 -0,369
OCré6 -1.288
OCFr7 -0.469

CcCCocwwpo
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EQUATION 11,4, continuaed

eme of Faclor Name off Variables Cocfficient t-sconre

Oceupat ivn of Father,

C

conlind

onstant Term

R? for the cquation:

I' for the cquation: 17,
4, significant at the
b, significant at the

0crs =0.444 0.8]
0Cr9 -0.00% 0.00
0CF L0 -0.403 0.60
OCK ) -2.353 2,274
0CK 12 2.390 4,740
0CF13 0.091 0.12
OCF14 -1.317 g.72b
0CF15 1.328 2,354
- 32.387 -

253

32

95 percent level of confidence.
99 percent level of confidence,
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EQUATION TL.5: Sasic Uquativa for Chitdren of Poyity Two or figher

Dependent Varjable: Birvtlwoipght, in handve ds

of

wran,

Set of Observations: ALl records of childr o with valid bivtho ivhts who e

under two years of

e

at

Lhe tipe

and were not first chdtdeen.,

Name of Facton

Name of Vaviables

Scex of Child

Age of Mother

Nunber of Pregnancics
(Parity)

Outcomc of Previous Preg-
nancy

nterval Since Last Birth

Number of Prenatal Visits

o~

Length of Pregnancy

Place of Birth

Who Attended Birth

Single or Multiple Birth
Constant Term

0
R= for the cquation: 218
F for the cquation: 15,41

SEX

AGHI.
AGH2
AGH3
AGHA
AGH5
AGHO6

TPRG2
TPRG3
TPRG4

CL1
CL2

SPCl
SPC2
SPC3
SPC4
SPCs
SPC6
VST1
VST?2
VST3
PIG1
P1G2
PLG3
BPLCI

ATRD1
ATND2

MULT1

Coclticiont

1,962

~3.,017
-0.937
0.7861
1.105
~0.495
1.744

0.43¢
-0.085
1,009

0,118
0.177

-1.524
0.434%
0.66Y
1.460
0.790
0.342

0,891
1.200
2.221
-21.356
4,431
4,203
0.102

0.0064
0.677

-8.0649

32,308

a. significant at the 95 percent level of confidence,
b, significant at the 99 percent level of confidence,

ol inberview ov

[ =g o

1
0.85"
2400
1.79
.65
2,489
0.7

. qa
2.14

1,27
0,10
1.82

0.24
0.27
2,521
0.79
1.32
3,029
1.51
0.6

1.62
2.37°
4.49b
8.73::
3,32

8,650

0.18

G.19
0.96

8.447

\l(‘-“.l‘” 3

Loy Tactor

L et o)

era o e

lip, b

AL

4,33

8.13

53,18

0.03

.47

71,230



EQUATTON 11,5, continued

NOTE: Eoot Tevalue indicates whether the factor as a whele is statistically
oo lteant, Wihen oa factor is repressated by a single variable the
Daply e square of Lhe L-score, When a Factor is vepresented
coornan one vardable Lt turns out that, in gencral,the factor
feant wheonever ab least one of the variables has a significant
Lii ftations on computer time wmade Lt iwmpossible to calceulate

s ter cquations other than the basic cquaticn in each chapter
vreader can tell when a factor is significant by exawining the
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EQUATION 1I.6: Basic Rquation for Children of Parvity Two or IHipher with
Father's Occupation and Type of Neighborhood

Dependent Variable: Birthweight, in hundreds of grams.

set of Obscrvations: All records ol children with valid birthweights who were
under two ycars of age at the time of interview or death,

and were not first children. -
Name of Factor Name of Variables Coefficicnt L-scorye
Scx of Child SEX 2,209 7.71"
Age of Mother AGM, -2,913 1.99%
AGM2 -0.688 L.30I
AGM3 1.201 2.81;
AGM4 1.240 2.70°
AGMS5 ~0.425 0.63
AGM6 1.938 2,349
Number of Pregnancices TPRG2 0.546 1.57
(Parity) TPRG3 -0.313 0.60
TPRGY 1.096 1.81
Outcome of Previous CL1 -0.284 0.57
Pregnancy CL2 0.328 0.50
Interval Since Last Birth SPCl -1.370 2.26%
SPc? -0.148 0.27
SPC3 0.934 1.82
SPCh 1.479 3.01P
SPCS5 0.099 0.19
SPCO6 0.028 0.05
Number of Prenatal Visits VST1 1.094 2.00§
- VSsT2 1,432 2.84
VST3 2.475 4.96°
Length of Pregnancy PIG1 -21.040 8.83F
PLG2 -3.865 2.92G
PLG3 =4 .,454 8.93
Place of Birth BPLC1 -0.351 0.62
Who Attended Birth ATND1 0.588 1.62
ATND2 1.281 1.79
Single or Multiple Birth MULT1 -8.612 8.19b
1
Type of Neighborhood NBR1 2,290 4,54
NBR2 0.537 1.25
NBR3 0.808 0.94

NBRY 1.254 2,99
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EQUATION 11.6, continucd

Name of Factor Namc of Variables Cocfficicnt t-score

Occupation of Father 0CFKl. 1.377 2.173
ocr2 1.789 2.60b
0CE3 2,100 2.74b“
OCF4 2.447 3.05
OCF5 -1.041 1.65
OCF6 -0.357 0.22
0OC¥7 -0.813 0.99
OCF8 -0.224 0.33
OCF9 -0.701 1.15
OCF10 -0.824 1.08
0Cr1l1 ~2.308 2.142
OCF12 3.449 6.16°
0Cri3 0.999 1.19
OCFl4 -0.699% 0.72
OCr15 1.081 1.78

Constant Term - 31.521 -

R? for the cquation: .2069
F for the cquation: 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 houschold surveys and indicatce
that the included variables explain between 21 and 28 percent of the variation
in birthweights.

The results shown in Equations II.1 through IL.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 birthweights. But our reading since then has indicated that females
are generally lighter at birth (St. George, et.al., 1970; Pethybridge, ct.al.,
1974). This is borne out by the coefficient for sex in the regressions: for
example, the cocfficient in Equation II.1l shows that female infants in San Juan

1
are about 194 grams lighter than male infants.—/ The coefficient for this
factor 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 IL.3

to a high of «2,209(221 grams) in Lquation II1.6.

Age of the Mother

Studies of neconatal and infant mortality show that thesc death rates
vary with the age of the mother., There is general agreement that infant
mortality is higlier for older mothers -- those over 35. There is also cvi-

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

1/ The reader should recall that a regression coefficient gives the net effect
of the variable, holding constant for the cffects of all the other variables
included in the cquation,
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the exact ope that mavic the danger line is not clear. Alter carciul roview of
past studics the National Academy of Sciences (1970) concluded that mothers
under 17 show sharply higher infant mortality rates, while the risks for mothers
17 to 19 are  gimilar to those for wmothers 20 to 24 years of age,

We hiypothesized that birthweisht might be the mechanism through whieh the age
of the mother influences her infant's risk of death. Accordingly, we entered maternal
age in the regressions. Following the National Academy of Sciences we spccifibd the
age classes as under 17 (AGH1), 17 to 20 (AGH2), 26 to 30 (AGM3), 31 to 35 (AGH4),
36 to 40 (AGH5), and over 40 (AGHG6), with 21 to 25 the omitted class.

As Equation II,1 shows, younger mothers in the San Juan survey do have significantly
lighter babies than older mothers. (The age coefficients from Equation II.1 are
graphed in Chart II.S.)l/ The babics of mothers under 17 are 406 grams -- ﬁore than 14
ounces -~ Lighter than the babices of women in the 21 to 25 ycar age bracket. Mothers
17 to 20 years of age are still at a significant disadvantage, although the differential
is much less -~ about 135 grams, or just under 5 ounces.

The babies of mothers 26 to 35 yecars of age (AGM3 and AGM4) are significantly
heavier than those of younger mothers, But the advantage disappears for mothers 36 to
40 ~= the cocfficient for AGM5 is statistically insignificant and negative, Unexpectedly
the cocfficient for AGM6 (over 40) is again significantly positive, This result may be
due to the idiosyncrasics of the few cases in this group. While 64 deaths fall in the
over 40 class, only 13 of the more heavily weighted living children do (see Table 3
in the appendix to this chapter),

It is interesting to compare Equation TI.l with Rjuations Ii.S and IT.6. The
results for the older mothers are about the same, but the cocfficients for younger

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

enough, since Equations IIL.5 and IT.6 omit first births, many fewer mothers

1/ The birthweights shown on Charts I1L.5-IT.9 have been derived by adding or subtracting
the differential associated wion the particular characteristic from the average

birthweight for infants in the omitted class, rather than from the constant term of

the cquation. Using the mean implics that the characteristics of the infants in the

omitted class, other than the one of interest in the chart, were those that actually

occurrced in the population. The constant temm Implies a comparison with infants

all of whose characteristics arc those of the omitted classes.
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in this sct of obscrvations fall in these youny age classes, and those that
remain tend o Fall towards the upper end of Lhe interval,  These Facts are
wndoubtedly a large part of the ciplanation fur the differences betvicen
Lquations TL,1, and T1.5 and IL.6. But the changes also supgest the possi-
bility that there is an interaction between pavity and maternal age that makes
the effact of the two factors combined greater than the sum of their indivihual
cffects,

Taken together these results agree in a general way with the tabulations
presented by St. George, ct.al. (1970). Their tabulations break the age range
into fewer classes than we  used, but show birthweights for mothers under 20
to be considerably less than thosce for older mothers, both in Trinidad and in
England and Wales. DBirthweights increase steadily with maternal age through
the 30's in both countries, and on into the 40's in England, but they decline
after 40 in Trinidad. Pethybridge, ct.al. (1974) also report average birth-
weights increasing with maternal age, but their data show a small (although
statistically insignificant) decline after the age of 35.

Reproductive NMistory of the Mother (Number of Presnancics and Outcome of the
Previous Presnancy)

Infgrmution about two aspects of cach mother's reproductive history was
available from the survey -- the total number of her pregnancies and the
outcome of cach pregnancy (whether the infant died, and its age at death).
Equation IT.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 (TPRG1), three or four pregnancies (TFRG2),

-

five or six pregnancies (TPRG3), and scven or more pregnancies (TPRG4).
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The coefficienls for these variables in Fquation 11,1 show that children
of higher paritices ave, without cxception, heavier than first ¢hildren.  Chart
I1.6 graphs thesce results. While the diffcrential is uneven -- vising, [alling,
and then rising again, the diflervences betveeon  the higher parity groups arve

1/
not significant at thce usual confidence levels, This agrees with the tabulor
findings of St. George, ct.al.(1970) and Pethybridge, ct.al. (1974), which show
a substantial difference between first and subsequent children, but swmaller
and irregular differcences between children of higher paritics.

In the case of first births there is, of course, no previous pregnancy,
hence the definition of variables represcnting outcome of the previous preghancy
presents difficulties when first births are included inthe obscrvation set.
Equation 1I.3 offers one way around this problem. A sct of vaviables was
included in this equation which represents a cross-classification of the total
number of pregnancics with the outcome of the previous pregnancy. First bivths
are again the omitted class. The variables TPCL through TPCl2 denote the cells
of the cross-classification -- for example, TPCS denotes all cases of [ifth or
sixth pregnancies in which the previous child was born alive and was still
living at the time of interview. TPCL, TPC4, TPC7, and TPCLO represent cases
in which ch previous pregnancy cnded in a fetal death. TPC3, TPC6, TPCY, 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.

1/ 1t was noted earlicr that the coefficients for binary variables measurc
differcnces from the omitted class, and the standard errors and resulting
t-scores refer to the statistical significance of that difference. Compari-
son of any two included classes proceeds like the ordinary test of the differ-

ence bei o two means.  The standavd evror of the difference between the
coeffiv: . is approximated by/iﬁf-+ Gy« , where o and @ denote the
standar: urs of the coefficients in question (Melichar, 1965). Since t=ge/a
the reca an, of course, derive the necded standard crrors by dividing the

cocffic: + by their t-scores.
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The results, graphed in Chart IL.9, are quite interesting. Part B of the
chart shows the results for the four parity classes with previous child bomm
alive and still living. The increase in weipght for children beyond the first
is statistically significant, as before, but the relationship is considerably
smoother than in Equation II.1 (Chart IL.6).

The results for cases with death as the outcome of the previous pregnancy
are less clearcut. DPart A of Chart IL.9 shows the diffcerentials by parity
when the previous pregnancy ended in a fetal death; Part € of the chart shows
the case for death after live birth of the previous child., In both cases the
results are 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 I1.9 and rcalize 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 thesce 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 paritics
preceded by a fetal death (TPC4 and TPC7) are significantly lighter at birth
than chiihrcn of the same paritics preceded by a living child (TPC5 and TPC8).
The increase in the Rz of the cquation 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, the numbers of cases in some of

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

irregularitics in the results,



Equaticas I1.5 and j1.6 worco Dased on the wet of ol crvations that exeluded
first birtl . Jor then- SGUALTonG S parale el of varionices representing
nuwber of ;oosnancics (UPRG2-4) ot the outen o+ of the previous prognnney
(CT.1-2) wer: included. The number of pregoasceics shows iggele refat ionship
to bivthweishe, in line with the carbicr ob.osvation thae there dors not apbcnr
to be a sigrificant pattern of differences waon: nigher pavity infants.  And
in its new form the cutcome of the previous prognancy is slatistically insgig-
nificant, a rcasonable result when we recall the irregular pattern that
emerged when outeome was crogs-classificd with parity in Equation I1.35.

The survey provides a complete history of all the ocutcomes of pruviﬁus
pregnancies for cach mother. It is already evident that there arc Probioms
with using this information -- tho fewness of obscrvations in even the simplest
classifications that Separate previous deaths [rom Living products, and the
fact that first children have no preceding products, second children have only
one, and so on. DBut the information is there and other ways of swmarizing it

might be able to reveal relationships beyond those discussed here,

Comnlications of Preznancy (Length of Preenancy and Multinle Births)

The term "complications of pregnancy" brings to mind conditions like
edema, hemorrhage, infectious discasc, and Cacsarcan delivery.,  The survey
tried to collect information about these conditions, but the results were
disappointing. For one thing, the inform tion was requested only for deaths,
not for living children., But even for the deaths the data actually collected
we: so poor that it was only possible to say_that there had, or had not,
beos ay complications: differentiation by type of complication_was impossible,

cause of these deficicencies in the data, no variables for this sort of

cor: .cation were tested. It would be possible to test whether the presence
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of complications (typc unknown) affects birthweight by separating out the
birthweights for the deaths and computing additional regressions for this
set of obscrvations. But given the constraints on programming time, and/thc
1
poor quality of the information, it did not seem worthwhile to do this.

Two other characteristics of the pregnancy were available -- its length,
and whether the birth was single or multiple. As expected, multiple births
arc associated with significantly lower birthweights, Equation II.1 shows
that multiple births averaged 703 grams (about 1 pound, 9 ounces) less than
single births. Equations IL.5 and II.6 indicate that the differential is
somewhat higher for births beyond the first -- about 860 grams. Thesc results
agree closcly with the differential between multiple and single births of about
800 grams found by Pcthybridge, ct.al. (1974).

Length of pregnancy is divided into four classes: six months or less
(PLG1), scven months (PLG2), cight months (PLG3), and ninc months, with nine
months scerving as the omitted class. The results are highly significant, as

expected. Equation IT.1 and Chart II.7 show that pregnancies of six
months or less produce babies 2,026 grams (about 4 pounds,8 ounces) lighter
than full-term babics, on the average. The diffcr;ntials decline as the length
of pregnancy increascs: seven month births average 561 grams (1 pound, 4 ounces)
lighter than full-term, while eight month births are 351 grams lighter
(about 12 ounces).,

The cocfficients are stable across the specifications that include first
births in the obscervation sect (Equations IT.1-IT.4). But when first births
arce excluded, the differential between seven and eight months disappears

(Fquations IT.5 and I1.6), and the cocfficients for both categorics show a

1/ Since no information about complications was collected for the sample of
living children, it is not possible to test for the dircct effects of
cowplications on mortality. )



difference from Full-term babivs of about 400 pram:.  The PAHO staff warned that
the Tength of pregoancy data wight be unicliable when obtained from the honk:

intervivw and it cceems probable that this result rellectls inaccuracies in the
1/

distinction between seven and cight month gostation periods,

The results from Lquations T1,1-IT7.4 are in gencral agrecement with the

2/ :

finding: of St. George ct.al, (1970). Theiv tabulations for 17 inidad show
that infants of 28 to 30 weeks gestation, about the sixth wmonth, are 2,052
grams lighter than full-term babics., Infonts of 32 to 34 weoks vestation,
well into the seventh month, are 1,040 grrams lighter and those born during
weeks 36 to 38, the cighth month, are 342 grams lighter, The diffcrential [or seven

month births is much larger in their tabulatiens than in our cquations, but the

other differentials are surprisingly closec.

Spacing

The literature review in the feasibility study noted that both very closce
and very distant spacing are associated with higher rates of stillbirth and
neonatal mortality (Morris and leady, 1955), This raises the possibility that
an infant's birthweight is influcuced by the lergeh of time that clupses between
a previous birth and its conception, St. George, et.al. (1970) found no
general CShnection between spacing and birthweight but, on the basis of a fow
observations, they speculated that repeated closely spaced conceptions resulted

in lower birthweights.

1/ In the feasibility report (Russell and Burke, 1974, Part Two) we took advantagoe
of the fact that, for the deaths, Length of pregnancy was frequently available
from both the home interview and medical records. The relatively low correlations
between the two sources (.83 for deaths under one menth, but .55 for older
deaths) suggest that the home interview was an unreliable source for this
information,

2/ Exact comparison is not possible since their findings are broken out by two
week intervals, and the information given is insufficicent to allow us to combine
intervals to match the ones used in the regressions, ’
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In order to investigate the effccts of spacing we first had to omit
first bivths from the sct of obscervations. The desired measure of spacing
iz the tire between the bivth of one c¢hild and the conception of the next,
but the mezsuve available is the time between the two births. This measurc
wis divided inte sceven classes: 12 months or less (SPCl), 13-15 months
(EPC2), 16-18 ronths (SPC3), 19-24 months (§PC4), 25-36 munths (the omitted
class), 37-48 moenths (SPCS), and over 48 months (8PC6). SPcl is intended
to represont those infants conceived within threc months of the previous birth,
but it is an izperfect proxy to the extent that the child of record was pre-
mature,

Tvo of the spacing variables show a statistically significant difference from
the omitted class in Equations IT1.5 and T1.6. When the interval between births
is 12 monti: or lecs, birthweights are significantly reduced -- by 152 grams
in Equation IL.5 and 137 grams in Equation I1.6. Birthweight increases there-
after, wnd is significantly higher (by 147 grams) than the omitted class when
the infent follews a previous bireh by 19 to 24 months, Intervals longer than

three years are not significantly different from those in the omitted class,

Medical Care Befere and Durine Birth

The Initial literature review did not uncover any studies that examincd
the relationship beotween 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, ct.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 the number of visits for prenatal care
and this information was used in the regressions, (There is, however, no
information about the content of the visits.) Prenatal visits werc split
into four classes: one or two visits (VST11); three, f[our, or five visits

1/
(VST2); six or more visits (VSTB)M; and tiie omitted class -- those who had
no prenatal care.

The results are of considerable interest both hecause of the paucity of
evidence on this point for developing countrics and becausce of their signiiicance
for programs aimed at reducing infant mortality. As Equation 1 shows, prenatal
care is associated with a significant incrcase in the infant's bivthweight,

One or two wvisits arc statistically insignificant, but three to [ive visit. arc
associated with an increase in weight of 136 grams and the coclficient is
significant at the 99 percent level of confidence. Six or more visits are
associated with a still larger weight gain -- 197 grams, or about scven ounces.
The difference between the cocfficients for VST2 and VST3 is not statistically
significant.

Equation II.2 uses an alternate represcntatioa of the prenatal care data.
VSIX groups all mothers who received some prenatal care and comparces them
with thQ§c who did not. The coclficient shows that, on average, prenatal care
resulted in a weight increase of 142 grams.

Comparison of Equation II.l with Equations II.3 through II1.6 -- 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. JNquation II.4 is perhaps the most interesting because it includes
two socio-cconomic factors, and one might ogbect prenatal care to be corrvelated

with these factors thus reflecting their influcnce whencver they are omitted.

1/ The survey did not distinguish those with vight visits from th.: ith more,
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But the cocfficient values are virtually identical with those in Equation IIX.1,
as arc Lthe t-scores,

Two measurces of care received during the actual birth are also included
in the regressions -- place of birth and attendant at birth. The cocfficient
for BPLCL is never statistically significant, indicating that babies born -
at home do not differ in weight from those born in the hospital. The atten-
dant variables arce statistically insignificant except in Equation 1L.4. This
result need not be taken seriously since it is not supported by the other
ecquations, but it is worth noting two possible explanations for the significantly
positive cocfficients in this cquation. The first possibility is that they may
represent a tendency for the birthweights of infants not delivered by physicians
to be over-reported. The sccond 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 cvidence of the importance of maternal nutrition to infant birth-
weight, and our subscquent 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, ct.al., 1970; Kapur, et.al., 1971; Shah and Shah,
1972). In an investigation of a different aspect of maternal nutrition,
Harrison and Ibeziako (1973) found that anemic mothers whose anemia went
uncorrected during pregnancy  had lower weight babies, and that the infant's
weight was related to the degrece 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



program possibilicy, prenatal food supplement:, and because ¢ i

s Tibedy to
give rise to statistical probleoms. Specifically, if an iwmportant fatoer
Like maternal nutrition is omitted, wwl if it is corvelated with some of the
included variaobles, these latter variables will pick up some of the inriucnce
actually duc to maternal nutritioa. There is no way avound the policy probloa,
but we attempted to solve the statistical problem by experimenting with
scveral socio-cconomic variables that might be velated to the mother's nutrition --
the type of ncighborhood, father's occupation, the cducation of the pavonts,
and the water and toilet facilitics available Lo the houschold,

Equation IT.4 shows the results when type of neighborhood and occupation
of the father are included. The coefficicnts of the variables are reasonable
and suggest that the two factors may Dbe serving their intended purpose --
to stand in for the influcuce of maternal nutrition. TFor example, infants
born into well-to-do, or good, neighborhoods (NBR1) have significantly higher
birthweights than thosc in the omitted class ("medium" neighborhoods). Those
born into poor, very poor, or rural neighborhoods have lower birthweiphts, although
the ceefficients are not statistically significant at the 95 percent level of
confidence.

Similarly, the results for father's occupation are rcasonable. The infants
of fathers in the professions (0CF2), clerical or high-level sales work
(0CF3 and OCF4), assorted crafts (0Ci'12), and miscellancous (OCF15) have
significantly higher birthweights than those born to farm workers, the omitted
class. Only infants whose fathers arc laborers (OCr11) or police, firefighters,
guards, ctec. (OCFl4) have significantly loweg birthweights. Equation IT.6
adds type of necighborhood and father's occupation to the bﬁsic specification of

Equation II.5, with similar results.
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Comparing Equations IL.1 and IT.4 we sce that the added factors have
lictle offect on the coefficients of the original variables. 1f we are willing
to assue that maternal nutrition is reasonably well represented by type of
neighborhioud and father's occupation, this comparison Tends support to the
validily of our results. Some specific comparisons werce noted carlier, but

perhaps most interesting is the fact that the cocfficients for the prenatal care

variables are virtually identical in the two equations,
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APPENDIX TO CHAPTER TL
Distributions of Obscrvations with Valid Birthweights
by Factors Uscd in the Regressions

(A) A1) rzcords with valid birthweights and under 2 years of age at the time

of interview or death.

(B) A1l records with valid birthweights 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)

(A) (B)
Deaths Sanmple Deaths Sample
Under 14 176 0 130 0
15-19 181 2 129 2
20-24 206 17 148 11
25-29 305 56 220 37
30-34 338 130 254 105
35-39 355 112 276 92
40-44 100 51 82 42
45 andé over 40 15 32 14
TOTAL 1,701 383 1,271 303

Nete: Birthweight is the dependent variable in this chapter and the values
were not grouped in the regressions. They arc grouped here only for
convenicnce,

2., By Sex of Child

-~

(A) (3)
Deaths Sample Deaths Samnle
Female 776 189 587 148
Male 925 194 684 155

TOTAL 1,701 383 1,271 303
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3. By Ape of tother

(\) ()
Deaths Gamploe Deaths Sanple
Unspecificd 6 L 2 1
10-10 years 82 6 19 3
17-20 years 380 48 192 27
21-25 years 058 La4 351 102
26-730 years 347 79 3006 66
31-35 years 224 70 205 69
30-40 years 140 22 132 22
41-49 years 64 13 64 13
TOTAL 1,701 383 1,271 303

4. DBy Total Number of Pregnancics (Parity)

(A) (B)
Deaths Sample Deaths Sample
One 422 80 - -
Two 329 100 329 100
Thrce-Four 417 126 417 126
Pive-Six 247 46 247 46
Seven or more 278 31 278 31
Unspecificed 8 0 0 0
TOTAL 1,701 383 1,271 303

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

_ ) )
Parity/Outcome Dceaths Sample Not Applicable
Once 422 80
Two/fetal death 33 5
Two/still living, 250 68
Two/dicd after birth 36 3
Three or four/fetal death 50 14
Three or four/still living 272 97
Three or four/dicd after birth 55 10
Five or six/lLetal death 40 6
Five ov six/still Lliving 164 39
Five or six/died after birth 29 1.

Seven or more/fetal death 44 4
Seven or more/still Tiving 194 25
Seven or more/diced after birth 31 2
Unspecificed 81 29

TOTAIL 1,701 383
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6. By OQublcoiae of Proevious UPregnane y

Not Apprticable
Still living
Fetal death
Dicd after Tive bicth
Unspoecilied

TOTAL

7. Dy Length of Pregnancy

(A)
Deaths Sammnle
Six months or less 148 1
Seven montihs 207 2
Eight months 271 39
Nine months 1,062 337
Unspecified 13 4
TOTAL 1,701 383
8. DBy Multiple or Single Birth
)
Deaths Samnle
Single 1,523 368
Multiple 170 8
Unspecificd 8 7
TOTAL 1,701 383
9. By Interval Since Last Birth
)

Not Applicable

12 months or less

13-15 months

16-18 months

19-24 months

25-36 wonths

37-48 wonths

more than 48 months

Unspecilicd

TOTAL

Taned

(1)

Daatl: 0 Samply
Sa 290
167 29
151 1o

73 29
1,271 303
(1)
Deaths Sample
97 0
L54 2
202 29
808 207
10 5
1,271 303
(1)
Deaths Sample
1,132 290
139 6
0 7
1,271 303
(©)

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

10 29
1,271 303
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APPENGIN TO CHAPTLI LT, cont bnued

10, By Yowber of Visits L[or Prenatal Care

None

1-2 vivin:

3=5 vidtit.

0 or move vivsits
Unspecified

TOTAL

11, By Place of Bivth

Hospital
Home, or other
Unspecifliced

TOTAL

12, By Attendant at Birth

Physician
Midwifc

Other, or no one
Unspecilied

TOTAL

13, By Type of Neighborherod

Well-to-do, or good
Medium

Poor

Very poor

Rural, or no neighborhoeod

Not specificd

TOTAL

(A)

Duoths  Sample
287 4l
373 66
509 101
428 161
104 14

1,701 383

(A)
Deaths Saumnle
1,552 345
148 37
1 1
1,701 383
(A)

Deaths Samnle
478 131

1,082 224
107 21

34 7
1,701 383
(A

Deaths Sample
68 42
336 117
308 88
116 10

862 124 _
11 2
1,701 383

(®)

Deoaths Sample
217 35
282 53
394 82
308 121

74 12
1,271 303
(B)

Deaths Sample

1,148 270
123 32

0 1
1,271 303
(8)

Dcaths Sample
342 91
817 186

86 21
20 5
1,271 303
(B)

Deaths Sample
42 37
234 79
238 71
92 10
656 104
9 - 2

1,271 303
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APPERDIX 1O CHAVPER LI, continued

14, By Occupation of Father

(A) (1)
Death:: Samplce Deaths Sample

TFarm Workers 643 99 505 69
Unspecificed 170 29 80 20
Professionals 28 25 18 19
Other Clerical Workers 57 16 41 13
Sales: Working Proprictors,

insurance and real estate,

manufacturer's agents, cte. 13 18 10 12
Shop Assistants and Salcsmen 92 29 70 19
Farmers and TFarm Managers 50 4 40 2
Drivers, Road Transport 53 16 38 10
Toolmakers, Machinists,

Plumbers, ctc, 68 26 50 17
Bricklayers, Plastercrs, and

Other Construction Workers 149 27 123 19
Millers, Bakers, Brewmasters,

and Related Workers 36 16 24 13
Laborers 67 5 55 5
Other Crafts €6 29 55 26
Electricians, Carpenters,

Painters, cte. 56 12 42 10
Fivefighters, Police, Guards,

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

TOTAL 1,701 383 1,271 303



/1=

CHAPTER IIL. Application of the Nutritional Classification
System Lor Infants Under Onc Year

Introduction

Numerous studies have found nutritional status to be an important
determinant of infant mortality. This is indicated in the literature review
reported in the feasibility study (Russell and Burke, 1974, Part One¢). For
example, a Peruvian study Found statistically significant differcnces in
infant mortality between an experimental group which received food supplements
and a control group which did not (Baertl, ct.al., 1970). In a Guatemalan
study there was significantly less mortality, as well as slightly lower
morbidity and increascd physical growth, in a group which received food
supplements, as comparcd to both a control group and a group which had
special mcd}cal 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 consistently significant determinants of infant and

child mortality (Sloan, 1970). Many studies cite two mechanisms via which
nutrition is expected to influence mortality: poor nutrition reduces resistence
to infection, and infectious discascs mnay prcci}itate malnutrition (Sloan, 1970;

Hillman and Nall, 1964; Scrimshaw, ct.al., 1966, 1968; Jelliffe, 1968, 1969, 1971).
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Tabulations regarding the underlying and associated causes of infont

movtality,reported in Patterns of Mortality in Childhood (Pulfer and Serrano,

1973) yindicate the importance of nutritional status. Table LTL.,which contains
these tabulations for the South Amcrican sites surveyed by PANO, shows that
nutritional deficicency is an associated cause of death in a high prnpurtiéﬁ
of cases in many of the projects, alivhcugh it is seldom an underlying cause
of death. Tor example, in rural San Juan, 24.9 deaths per 1,000 live births
had nutritional deficicncy 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 sccondary. The primary Factor is an inadequate diet,
Sccondary factors are poor digestion, malabsorption, incfficient utilization

1/

and cxcessive waste, Together, these factors determine an individual's
nutritional status.

The PAHO survey contains a wealth of information about the primary factor,
food intake; it contains no information on the secondary factors. In other
words, the survey information pertains to primar; malnutrition, or malnutrition

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

which is common among scevercly ill children. As part of the feasibility study

1/ These are four bodily processes involved in supplying food for synthesis
of tissuc or for energy. If there is a problem associated with any one of
these processes, adequate quantities of nutrients are not accumulated and,
therefore, tissuce is not synthesized and there is not sufficient energy
tocarry out normal activity. 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 sccond process
is the absorption of digested food through the walls of the small intestine
into the circulatory system. The third process is the assimilation of food
into the tissuc. And, the last process is the process of discharging waste
material from food or in the case of malfunction, the discharge of the
residue of food, bacteria and intestinal mucus.
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FTABLE TIL,L  Tnfant Mortality Ratcl/For Nutritional Deficiency and ALl Causcs
of Death, by Underlying or Associated Cause, for South American sites

Underlying Cause Associated Cause
Nutritional All Nutritional All
Deficicncy Causces Deficiency Causes

Chaco Province, Argentina

Resistencia 2,0 76.2 25.5 98.8

Rural Departments 1.3 85.0 26.23 83.3
San Juan Province, Argentina

San Juan (city) 0.7 50.7 8.8 100.9

Suburban Departments 2.8 87.9 20.8 185.4

Rural Departments 3.0 94.5 24.9 179.8
Lolivia

La Paz 1.0 73.0 19.3 77.3

Viacha - 123.5 29.4 96.5
Recife, Brazil 1.5 91.2 34.0 167.2
Ribeirae Preto, Brazil

Ribeirao Preto (eity) 0.2 43.0 12.2 83.0

Franca 1.8 71.5 21.6 122.8

Conmunitics - 50.8 16.7 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
Colombian -

Cali 2,1 54.6 12.4 81.7

Cartagena 2.2 47.8 13.3 88.7

Mcdellin 1.2 47.6 14.7 83.6

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

Source: Puffer and Serrano, Patterns of Mortality in Childhood, 1973, pp. 78-79.




(Russell and Burke, 1974, Part Two), a system was developed for condensing
the food intake information about cach infant or child into a few sunmary
measures representing the adequacy of its dict. These measurcs have been
used as independent variables in the analysis of infant and child mortality,
reported in Chapters V through VII,

The following scctions bricfly review the nutriticnal classification
system, describe the vesults of applying it to the survey data for San Juan,
Argentina, and report the results of running coerrelations between the nutri-
tional measurcs 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 Systcm

The system developed during the feasibility study uses the survey infor-

mation available on cach infant's food intake -- timcs 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. Bascd on this information, the
system classifics cach infant's dict as "probably adequate", “probably inadequate,"
"grossly inadequate' or "unclassifiable" in each of the major nutrients --
proteins, calories,iron, vitamin C and other vitamins and minerals., This involves
the application of a sct of rules which specify wvhat quantity of cach type of [ood
is adequate for infants from various age groups -- 0 to 3 months, 4 to 5 months, 6
to 8 months, and 9 to 11 wmonths. In other words, the system summarizes the diet

information to show the adequacy of the infant's dict in cach of the major

nutricnts,

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



The development of the system is described in detail in the feasibility
report (Russcell and Burke, 1974, Part Two). The system was based on:

(1) the recommended daily dictary allowances of the National Academy
of Scicnces and the National Rescarch Council,

(2) the nutritional value of foods of cach type veported in the survey
that ave common to Latin America,

(3) the apes at which various types of foods should be introduced into
an infant's diet,and

(4) the quantitics of food an infant or a child of a speciflicd age is
capable of consuming at cach feeding.

Tt was dimpossible to develop rules for classifying the dicts of children
over one year of age. This is the case because older children have mininun
weekly rvequirements which convert to much more than seven servings per weck
for some types of fond.  Yet the survey reports only whether a child rececives

various types of foods seven or more times per weelk.

Application of the System

Table TIT.2 shows, by age group, the unweighted distributions of the nut-
ritional codes resulting from the application of th; classification system
to infants Tess than 12 moni hs old in the San Juan, Argentina project. Of
1,940 infdhtn less than 12 months old, 1,338 were classificd into one of three
dict groups =-- probably adequate, probably inadequate, and grossly inadequate.
Thirty-one pevceent, or 008 of the 1,946 infants less than one year old, were
"unclassificd" because of missing information, Most of these cases were con-
centrated in the less than 3 months age group and within this group, they

arc concentrated in under one month age groups,  Only about 8 percent of the 602

older infants are missing information, whercas about 48 percent of the



Table 1LT.2

NuLreienr Class

0t ) panchs

proteing
calories
iron
vitanin C
other?

3/

28 days to 5 months
protein
calorics
iron
vitaimjy C
oLhur—é)

4 to 5 menths

praoteins
calories
iron
vitamin C
other2!

6 to 8 ponths

proteins
calories
iron
vitinin C
others

9 to 11 months

£ Py

proteing
caluries
iron
Vit:!l.lj)l C
othuers

These tabulations are based v unweighted counts,
Other includes caleiwa, phosphorous, niacin, vibollavin, thianine
This is not an awe proup for which ceparvate rules were ercated urdesr the
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the live infants less than 3 wmonths old and 41 percent of the dead infants
less than 3 months old are wissing information (Table 111.2). TFor many of the
infamts the reason Jor the lack of information is clear. Fifty-[live percoent
of the infants who were unclassifiable were, in the hospital continuously from
bivth and lTater dicd; nearly all of these were less than 28 days old (Table III1.3).

In most cascs an infant could not be classificd because there was ro infor-
mation aboul its wmilk consumption, Examination of the breastfeeding history
of unclassifiable Infants (Tables I1L.4 and IIT.5)shows that most of them werc
never breastfed and 80 percent of the infants who were never breastfed dicd within
48 hours after bivth. Another 14 percent were in the hospital at the time to
begin breastfecding. Also, 43 percent of the infants who were breastfed but
wvho were nevertheless missing information on milk intake were less than 28
days old. With all this information in mind, no nutritional measurcs were inclu-
ded in regressions involving infants less than 28 days. Also, this informaticn
suggests that attempts to usce breastfeceding independently might be misteading
because the decision about breastfeedin: was not the parents' for many cases,
but rather, one determined by whether or not the child was in the hospital.

Now let us turn to considering the classificd infants. Examination of
Tables 1¥L.6 and TII.7 indicates that the system does discriminate between
infant dicts in the crude sense that it does not lump all of the infants into
the same dict groups; in cach group some infints' dicts are classificd as
probably adequate, while others are classificd as probably or grossly inadcequate.
A larger percentage of dead infants 6 to 11 months old than of live infants
6 to 11 months old have grossly inadequate dicts, and vice-versa for probably

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



TARLE (11,3

LGare/Age Group

Hospltat
Other
Not Specified

TOTAL

Hospital
Other
Not Specified

TOTAL

Hospltal
Other
Not Specified

TOTAL

Blateibution ol ALL Unclassliiable Tot.aond .

UL

by Gitve ol

Lko 22 Daye 2% Dy
1 \'»I" —

13 33

13 33

‘I:‘.’ltl

335 1

82

(%3]
ot

fobant and by &

do b Menrhe

Ciroup

4

4

b A Monrhs

451 85 22
lotal -
335 1 -
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TABLE LLT.A 0 DEsteibution of Unelasailiable Tafaues by Hisvrovy of Breastfecding,
by Ane Group

Lo 27 Days 28 Do e e B o 11 Honths

Nintory of breastleeding

Hobt Speciiied 1 - -
Broeastfod 12 33 4
ot Breastfed - - -

TOTATLL 13 33 4

Devardd

Hat Soecified 2 L 1
Breastted 91 83 21
Not DLreastfed 358 1 -

TOTAL 451 85 22

Total

Hot Specilied 3 1 1
Breastfed 103 116 25
Not Breastfed 358 1 -

TOTAL 464 118 20
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N
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TOLAL - - .

Child dicd within 48 Lours after hirg, 204 . .
Child in herpital at time to begin oo rfeedin,: Hti - -
Cither 13 1 -
Not npocificd | - -

TOTAL 35

Child died within 48 Lours after birvee 2549 - -
Child in hospital at tiwe to bepin broostfocdine
Other 15 1 -
Not sypecifild 1 - -
TOTAL 358 1 . -



approximately the same shave of dead and live infants less than 6 months old
have cither probably adequate or grossly inadequate dicts. This may indicate
that the dicts of younger infants tend to be more adequate, which is reasonable
because most of their nutritional requirements can be met by adequate
quantitics of milk alone., Or it may indicate that the information on which
the system is based is poor, or the system itscll is not properly designed.

Also, cxamination of Tables IIX.6 and TIL.7 shows the distinction between
probably adequale and probably inadequate appears to be peculiar. In scveral
instances few, or no, infants fall into one of the two categorics. For cxample,
virtuwally nonce of the dicts of infants 06-11 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 signilicant percentage were classified as probably inadequate
in terms of protein, but less than one percent were classified as probably
adequate in this nutrient. This classification pattern does not exist for
vitaming and minerals,

«

These tabulations tell us sceveral things about the probable nutritional
status of infants between 28 days and 11 months of age inthe San Juan survey --

(1; About 50 percent of the infants -- about 60 percent of the live

infants and 50 percent of the dead infants -- had dicts that were

probably adequate in protein. About 30 percent had dicts grossly
inadequate in protein.

(2) About 50 percent of the infants -- about 65 percent of the live
infants and about 50 percent of the dead infants -- had diets
that were probably adequate in calories. About 35 percent had diets
grossly inadequate in calorices and may have verged on marasmus,
which is a scevere calorie and protein deficiency state.
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Teble 110,70 Poreent of Classifiable nfants by Hutritional Codes, Dict Croup amd Age Group=

Perfent /ey “ron:

B to 4 o i

DLt 3 30 50 10 5 6 7 15 15
caler! o g2 21 53 21 27 27 17 20 20
iron a1 Y 69 12 16 16 7 15 15
v i.t.'l':.'l'.) ¢ 2 ay 69 12, 16 L6 7 15 15
other 2 51 69 69 12 16 16 7 15 15
3
20 days oo b nthn
proteing 43 55 5% 36 28 29[ 15 17 17
calteriog 70 55 56 12 24 23 18 21 21
iron 47 43 43 8 17 16 46 L0 40
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atherd co 066 63 17 27 20 3 7 7
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protoing 71 53 59 0 0 0 30 48 41
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(3) About 65 percent of the infants had diots probably adequate in
vitaming and wincrals.,  About 10 poercent had dicts prossly inadequate
in vitamins and minerals.

Corrclations Between Nutrvition Measurces

T

To explore the possibility that the classifications of onc or Cwo

of the nutrients could adequately represent the infant's diet, correlalions
between the nutritional mecasures were computed. These correlations werc
computed for two basic age groups on which regressions were run -- 28 davs
to 5 months and 6 to 1l months. They used variables which represent the three
classes of dictary adequacy plus a fourth omitted class, Lor cach of the major
nutrients -- proteins, calories, iron, vitamin C and other vitomins and minerals.
The three classes are: 'probably inadequate", "grossly inadequate', and
"unclassifiable"; the omitted class is "probably adequatc." So, for example,
the protein variables were defined as follows:

PRO1=1,if protein intake is probably inadcquate, and PROI=0, otherwise.

PRO2=1,if protein intake is grossly inadequate, and PRO2=0, otherwisc.

PRO3=1, if casec is unclassifiable, and PRO3=0, otherwisc.

Omitted class: PRO1=0, PRO2=0 and PRO3=0, if protein intake is probably
adequate.

Similarly, other variables were defined for the remaining nutricnts --
calories (CAL), iron (IRN), vitamin C (VIC), and other vitamins and minerals
1/
(ovr).

Examination of these correlations, which arc presented in Tables L1I1.8

and ITI.9, together with the distributions of the nutrition measures in Tables

1/ Appendix B contains definitions of these variables.
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IT1.6 and TI1.7, indicated that it was desirable to condense the information
on the adequacy of food intake still further by omitting and combining some

of the measures. Specifically, this examination indicated the following steps
should be taken:

r

28 days to 5 months

Dicts for infants 28 days to 5 months can be adequately sunmarized by the
variables for protein and calories, and a sclected few of the remaining
measures. More specifically,

(1) Omit IRN3, VIC3 and OVM3 (the unclassifiable cases) since PRO3
and CAL3 arc highly correlated, sometimes perfectly correlated,
with all three variables as well as cach other, Each of these
variables represents the same, unclassifiable, infants, and one
of them can do the job.

(2) Combine IRE1 (probably inadequate cases) with the omitted IRN class
(probably adequate cases). There are too few cases classified as
"probably inadequate” in terms of iron to justify a separate clacs.

(3) Combine OVM2 (grossly inadequate cases) with OVML (probably inadequate
cases) because there are too fow cascs classificd as "'grossly inade-
quate" in terms of other vitamins and minerals to justify two
separate classes.,

6 to 11 months

<
Dicts for infants 6 to 11 months can be adequately summarized by the
protein, calorie, and other vitawmin and mincral variables. More specifically,

(1) Omit the following variables since no cases fell in the categories
they represent: VIC3 and OVM3 (unclassifiable cases); P01 and
CALL (probably inadequate cases); and OVM2 (grossly inadequate
cases).,

(2) Omit IRN2 and VIC2 since both PRO2 and CAL2 arc highly correlated
with TRN2 and VIC2. Omit PROL and CALI since no casces fall in these
classes.

(3) Combine PRO3 with PRO2, and CAL3 with CAL2, because there arc too
few "unclassifiable" cases to Justify separate classes.
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/ See Appendix B for variable definitions.
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Means that cne or both of the variables equalled zero, since no cases fell in the
the correlations were equal to zero.

Sece Aprendin B for variable definitions.

These cerrelations woere run on weighted data.
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beterminant: of Mutricional St e

From o golicy point of view, it is uselul to know not only the natritional
status of a population, but the factors that produce that nutritional status,
IThe variabl.s that are Jikely to affect nutvitional status can ho separated into
these that wre cxpected teo lave their major influence on food intale, or primary
malnutrition, and those that arce related to sccondary malnutrition or poor
digestion, malabsorption, incfficient utilization and excessive losscs of nutrients,

Ultimately, of course, primary and secondary malnutrition are synergistic.
There is firm agreement that inadequate foed intake reduces a ehild's rosistencc
to infection, and that infectious discascs are associated with poor appoetite,
diarrhea, and vomiting which reduccs food intale as well as adding to nutriont
demands for immunity, for repair of damaged tissuce, and for supplying the
nutrient requirements of infecting agents in some cases. A recent Cuatemalan

study, among othcrs, has documented this syncergism (Scrinshaw, et.al., 1960).

The investigators found that 3.4 percent of measles paticnts under 5 years old in a
group recciving food supplements died, comparcd to 6.8 percent of measles potients
under 5 years old in a group that did not rcccive food supplements.  They also
found that measles was the precipitating cause of protein malnutrition in 2
of 41 mg;slcs patients in the group without food supplements, compared to none
of 55 in the group rcceiving supplements.

Food intake is affccted by family income. The poorcest fed children
are usually found in families with the lowest incomes in both developed and
developing countries. In poor familics, a larger proportion of food cxpen-

ditures goes for cereals and, in non-poor familics, a larger proportion

for milk products and protein foods (Berg, 1973).
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Another factor which probably affects nutritional intake is family size.
In other words, family size and family income interact becausc they reduce
a family's per capita income (Cook, ct.al., 1973). in a regression analysis
of data on English children the authors found that both family size and social
class were associated with highly significant differences in average daily
caloric intake. In an Indian study, Rao and Gopalan (1969) found that while
childeen with 3 or more older siblings constitute 34 percent ol the pepulation,
they account for 6l percent of all cases of protein-caloric malnutrition in
clinics,

Ignorance is purported, in most of the available literaturce, to bhe a major
cause of inadequate food intake. Jelliffe (1968) reports that, in 1952-54
in Jamaica, one in four of the mothers of children with kwashiorkor would have
been able to obtain small additional amounts of milk but continucd feeding
with corn gruel, sugar and very little condensed milk beecause they belicved
this was suitable food. Othey examples of harmful customs cited by Jelliffe
include vescrving animal protein for male clders, fasting, usc of purges to
treat diarrheal discases, and prejudice against giving eggs to infants.

Likewise ignovance,coupled with envirommental factors such as quality of
water sgpp]y and accessibility of health scrvices, is cited in the literature
as a major cause of sccondavy malnutrition., For instance, there is lack
of knowledge about how to prepare foods; they are often prepared with
contaminated water. This is particularly a problem with artificial foods and
milk formulas for bottles. Monckeberg (1970) reports, in a study of urban
Chile, that 80 percent of the bottles examined had a high bacterial count,

Mata and Wyatt (1971) found that children who are breastfed have a lower

incidence of diavrhea.
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Incor lenion, o Coacars that an ceonomed Fieoinvestination of the deter-

miats of cviir diess chould eramine such Factors as Tather's vcrnpstion,
Loimidy size, oot wotho o' and atler's L‘.(JllC.’lLl‘\‘.’I‘:l:S inde; sdont variattos,
Varlier's ool ipavtion vonld corve as a proxy for faamily incoos, family oise
wenld cbvic sy weprevont ftsell and parental cducation vi it serve as g mudsurv
fer fgnorarc..

Likewi = it would be desirable to examine factors likely to affoect secondary
mrlnutritic: -- cducation of mother, source of vater, type of neighborhood,
Eye of bres-tfeoding, teilet facilitics and medical care as prexics for environ-
mental factors. In this case, since food intake is not a meavure of secondary
malnueritics, it cannot be used as the dependent variable,  Soie divect measure
of nutriticn:l status ig necded, Unfoviunately, in the P SuUrvey, nutritional
status at tize ol intoervicw, a measure of both primary and sceendary nalnutrition

available for living cirildren, was coded using nutritional status at birth in many

0
o]
7:
o
in

25, and s appears to be of little value,
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CHAPTER 1V, Determinants of Neonatal Mortality

Introducti

An iniont faces the highest risk of death in the period immediately
following izs birvth. Chart IV.1 shows, by month of age, the number of infant
deaths in S Jusn during the two-year survey period., 0f the population of
1,400 deati o, 577 occurved during the first week of life and another 329 during
the next three weeks,  Thus almost half of the deaths during the first year
woere concerntrated in the neonatal period.

This clatribution is typical of the other project sites included in the
Inter-imerican Investigation of Mortality in Childhood. 1In the seven projects
shoun in Tatble IV.L, between 40 and 50 percent of the infant deaths occurred
during the Zirst four wecks after birth, and a disproportionate number of these
occurrcd duving the {first week.

Clu;rly an understanding of neonatal deaths is important to any investi-
gation of tie causes of infant mortality., The literature indicates that death
during the nconatal period -- and especially the perinatal period, or first
week -- deponds heavily on the infant's condition at birth. Social and cconomic
factors are belicved to play only a minor direct role until the child is older.,
These considerations suggest that neonatal deaths should be analyzed separately

from other infant deaths,
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Table VoL, dnlant Movtality, oond Heaber of Indaonl Deaths by Ape,
for Selected South Amevican Jurvvey Siton

Infant
Neonatal Deoth: Postoeonatil Mortalit:
Under / days  7-2/ days Deokhy Rate!
ARGENTTINA:  Chaco Province 399 109 842 “80.1
ARCERTINA: San Juan Province 577 329 994 81.3
(Retained for analysis
in this study) (509) (297) (936) ( - )
BRAZIL: Recife 769 304 1,700 91.2
BRAZIL: RSao Paulo 1,183 775 1,830 65.1
COLOMBTA: Cali 429 107 617 54.6
COLOMBIA: Cartagena 308 93 455 47.8
COLOMBLA: Medellin 315 68 541 47.6

a. Delined as the number of deaths under one year per 1,000 Live births.

Source: Puffer and Servano, 1973, p. 61.
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vost of the sots of obscrvations usced in this study for the analysis of
mortality wore delined in the spirit of cohort death rates -- that is, rates that

cempars deaths in a jiven age proup with the number of Fiving porsons in the

proup. But this approach was not feasible For the nceonatal deathe

.ﬁ
%]
s

because onty twenty living children from the sam o age sroup vere included

in the survey. Instead the standard definition of an infant mortality vate was
used to suzzest the subset to be analyzed, By this definition infant deaths
during a given pericd are comparced with all live births during the same period,
regardioss f whethaer the children subscquently died,

Erploring this analogy we chose the sct of all infants unser one year,
living ~r ¢oad, for the analysis. The dependent variable, a binary, then took
on the valus 1 (one) for a neonatal death, and the valuce 0 (zero) for all other
records -- thosc of Jeaths between 28 days and onc year as well ay those of
all living children under one year. Thus the comparison group consists of
all infants who survived the nconatal period, whether or not they subsequently
died. It is made up of 936 infant deaths that occurrcd aftor 27 days and 204

1/, 2/
living chiliren under one year of age,

The literature review in the feasibility report (Russell and Burke, 1974,
Part One¢) surveyed a nuaber of factors that are belicved to influence infant
mortality. Many authors did not distinguish between the neonatal and post-
neenatal periods in their discussions, but such distinctions as were made indj-

cated that the infant's condition at birth, and the events surrounding birth,

were of primary importance. These factors include: the prenatal history of the

1/ The tweaty living children under one month were included in this group on
the assuaption that wost, if not all, of them would survive the neonatal
period,

2/ The weights applicd to thesc observations, and to the 806 nconatal deaths,
are set out in Appendix C,
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child, as swmarized in its birthweight ant cestation period (Length of preg-
nancy) ; the sex of the ohild; and the type of nedical cure available during
the birth,  The child's bivth ovder and Loo specing between binths have also
been associated with dilferences in movtalily, althouph it scems likely cthat
the relationships arve primavily duc to their offects on birthweight (sce
Chapter 11). Finally, cavironmental facters, although crpected to be much
Less dmportant than the chila's condition at birth, may begin to have some
effect during the nconatal period.

A serics of regressions were specificd to test the importance of these factors
and measure theiv net effects. The factors included in the regressions were,
of coursce, those that ave present during the first days of life; no usc
was made of information which could be relevant only to the older children
in the obscervation sot,

The regression results are prescented in Fquations IV.1 through IV.3,
Equation 1V.1, the basic cquation, contains variables reflecting the character-
istics of the child at birth, and the type of medical care received during the
delivery, Equation IV.2 varices the basic cqguation by replacing the vari ables
for parity with variables vepresenting the interval since last birth., Equation
IV.3 tests a varicty of social and envirenmental factors in conjunction with
the basic specilication of Equation IV.1,

Just as [or the birthweight equations in Chapter IT, the variables shown
arce in the binary form and cach variable reprosents one of the mutually
exclusive classes, or intervals, into which the factor has been divided.

For cach factor one of the classes has been emitted and is not represented by an

explicitly defined variable. Because of this the regression coefficients show
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the effect of meeraship i g o oeificd clons, an compared o venborehip in

the cuitted elase, aod the t-Loores vefvr to the st fntical Sionilicance o
1/
these differences,

Detailed dedinitions of the classos represcite by the variables shown in
the cquations ave given in Sooondiz B Por the render's nroreacion, tables
showing the distributions of the observations across the claares defined lor
each factor are given in the aopendix te this chupter,

The interpretation of the dependent variable in Lhese cqualions
deserves special wention, As noted cavlicr, the depondont variable
takes on the value 1 (one) for nconatal deaths and O (zero) For all
other infants under one year. When we compute the value of the dependent
variable from a particular cquation for given characteristics, specificd in torms
of values of the independent variables, the resulting estimate Ls inter-

preted as the probability of deuth during the nconetal period  for children with

those characteristics. (A probability iv, of course, Iimited to the range of
values between 0 (zero) and 1 (one).) Similarly, the cocflicient for a parti-
cular variable shows the net contribution of membership in that class to the
probability of death, Thus, for cxanple, a coefficient of +0.15 [or a parti-
cular variable means that children with the charvacteristic represented by that
variable face a probability of death that is .15 higher than the probabiltity

2/, 3/
that applies to children in the omitted class for the factor.

1/ TFor Lfuller discussions of the definition and interpretation of binary
variables, see Appendix B and Chapter I (the scetion entitled "The
Regressions:  Specification and General Discussion").

2/ The correspondence between conventional death rates and the probability of
death is simple and direct -- for exawple, 40 nceonatal deaths per 1,000
live births is cquivalent to a probability of death of .04.

3/ As before, factor rvefers to g single causal influcnce, such as birthweight,
while the terwm variables refers to the binary or binaries used to represent
the classes of the factor, :
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We turn now to examine the regressionvesults,  As the coofficients
of determination (Rz's) indicate, the factors tested explain a targe portion --
about 36 percent -- of the variation in the neonatal survival experience
of these infants. And in general, the cquations suppdrt the notion that
the infant's condition at birch is the most important predictor of its
survival: birthweight and the length of pregnancy are far and away the mosF
significant elements in the cquations,

The following scetions discuss the results in detail,

Bivthweipht

A great many studies attest to the importance of birthweight to an infant's
survival (Erhardt, et.al., 1970; Kessner, et.al., 1973; Mata, et.al., 1972;
Puffer and Serrano, 1973). On the basis of the evidence presented in thesce
studics, we hypothesized that heavier babies have a higher probability of sur-
viving the nconatal period and we entercd birthweight in the regressions,  We
speciflicd a detaiied set of veight classes in order to permit carveful inves.-
tigation of the low and high ends of the range. The nine classes are, in hun-
dreds of grams: 14 or less (BWIL1); 15-19 (BNT2); 20-2¢4 (BWI3); 25-29 (BWT4)
30-34 (BWT5); 35-39 (the omitted class); 40-44 (BWT6): 45 and over (BWL7); and

unspeci fied (BU1S) .

-

Birthweight is highly significant, and the coefficients arc quite stable,
in all of the specifications tested, The cocfficients show that infants below
2500 grams (5.5 pounds), the conventional dividing line between low and normal
weight, face much higher probabilitics of death than do heavior infants, TFor
babics 1400 grams (3 pounds) or less at birth, the probability is very high
indeed:  the probability of death is .018 fo; infants 3500 to 3900 grams, the
omitted proup -- it is .687 higher, or .705 for infants 1400 gréms or less
(Bquation IV,1). ‘The probability is less but still very high for infants between

1500 and 1900 grams -- 423, or 405 higher than for infants in the omittoed



FQUATLC I, T Daic Bavation

Dependent Variable: Neonastal Death =

Set of Observations: Recerds of all dnfants wider 12 monih o o ave,

Yofor i

Name of Factor Nawe of Variable: Coclticien L=nenre (Bee N
Birthweight BT 0,687 VRYA 41,850

BWI2 0,505 sl

B3 0.076 4,360

BWT4 0.024 .79

BWTS -0.004 0.35

BWELO -0.012 ().‘)2'

BWT7 -0.047 2.1

BWTE -0,022 L.20
Length of Pregnancy PLG1 0.240 5.98b 45.l8b

PLG2 0.355 10.91h

PLG3 0.005 0.3
Place of Birth BPLCI -0.010 0.6y 0.005
Who Attended Birth ATND1 -0.004 0.46 1.41

ATND2 0.028 1.42
Sex of Child SEX -0.030 3.85h 14.8‘_‘b
Number of Pregnancics TPRG1 -0.004 0.42 4,04
(Pavity) TPRG2 -0.007 0.71

TPRG3 0.001 0.0hb

TPRG4 0.049 3.32
Constant Term 0.032

Ri for the cequation: 0,355

¥ for the cquation: 56,17

a. significant at the 95 percent level of confidence.,
b, significant at the 99 percent level of confidence,

NOTLE: FEach F-valuce indicates whether the Factor as a whole is statistically
significant. When a factor is vepresented by a single variable the [P ois
simply the square of the t-score. VWhen a factor is rvepresented by mere
than one vaviable it turns out that, in general, the factor is significant
whenever at least once ot the variaples has a significant t-score.  Limi-
tations on computey time made Lt impossible to calculate these FP's for
cquations otheyr than the basic cquation - cach chapler bul the reader
can tell wvhen a factor is signilicant b -amining the G-scores,
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EQUATION 1V, 2: Basic Equation without Number of Pregnancies and With Intecrval
Since Last Birth

Dependent Variable:  Neonatal Death = 1

Sct of Observations: Records of all infants under 12 wmonths of age.

Nome of PFactor Names of Variables Cocfficient t-score
Bivtweipht BT 0.693 14.36P
BWL2 0.415 12.10b
BWL3 0.080 4.57b
BWT4 0.021 1.55
BWTS5 0.001 0.08
BWT6 0.004 0.29
BWL7 -0.046 2.20%
BWI8 ~0.004 0.21
Length of Pregnancy PILG1 0.237 . 5.963
PLG2 0.367 11.28
PLG3 0.007 0.55
Place of Birth BPLCI 0.001 0.07
Who Attended Birth ATNDI1 -0.001 0.11
ATND2 0.029 1.46
Sex of Child SEX -0.026 3.38b
Interval Since Last Birth SPcX -0.0004 0.05
SrCl -0.007 0.44
SPrC2 -0.027 1.67
SPC3 -0.008 0.50
SPC4H 0.008 0.54
SPC5 -0.023 1.51b
SPCo -0.052 3.17
Constant Term - 0.039 -
R? for the equation: 0,357

Flfor the cquation: 48.51
a.  sipnitficant at the 95 percent level of confidence.
b, signiticant at the 99 percent level of confidence.
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EQUATION LV.3. hasic Equ “ion with Enviconments | Factors

Lependent Variable: Necenatal Deall = 1

Set of Obscervations: Records of all fafants mnder 12 monthys of age,

Nawe of Faglor Names of variables  Coefvicient Lrscore
yrthweight BWiL 0.600 13.013b
BWI'2 0.398 1.51h
BWT3 0.057 3,03b
BWTY 0.023 1.68
BWT5 -0.0006 0.53
BYTG6 ~0.008 0.04
BW7 -0.042 2.007
BW1LS -0,034 1.78
Length of Pregnancy PIG1 0.250 6.13P
PLG2 0.360 10,850
PLG3 0.006 0.43
Place of Birth BPLCL -0.016 1.02
Who Attended Birth ATND1 -0.006 0.61
ATND?2 0.028 1.34
Sex of Child SEX 0,025 3.09"
Number of Pregnancics TPRG1 0.0004 0.03
(Parity) TPRG2 0.002 0.18
TPRG3 C.007 0.42
TPRG4 0.043 2.32%
Type of Neighborhood NBR1 0.008 0.57
NBR2 0.002 0.20
- NBR3 0.054 2.089
NBR4 0.020 2,007
Number of Persons in Houschold FAMI 0.007 0.406
T'AM2 -0.005 0.53
FAM3 0.022 1.60
FAM4 0.015 0.91
Number of Rooms in Dwelling RIS 1 0.012 0.96
RMS 2 0.012 1.11
RMS 3 0.011 1.08
Marital Status of the Mothor MARM] 0.054 2.71b
MARM2 ~0.008 : 0.73
Constant Term - 0.010 -

R2 for the equation: 0,304

F for the cquation: 34.24

a.  significant at the 95 percent level of confidence.
b, significant at the 99 percent level of confidence.



class, 1t declines still further for infants between 2000 and 2400 grams -- to
about 094 (.018 plus the cocfficient for BWT3, .076).. The rate of deceline
quickly falls off after that,and the relationship becomes almost flat, until it
finishes up with a final dip -- to virtually certain survival -- for infants

1/
4500 grams (almost 10 pounds) and over.

Chart 1V.2 shows the relationship graphically. As birthweight increases,
the steps -- which show the average probability of death over the interval --
decline.  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 probabilitics of death.

The relationship is shown somewhat differvently by the series of connected
Line segments also dravm on Chart IV.2  This curve is a piccewisc lincar
approximation to the relationship. It is based on a regression using a sct of
variables so deflined that, rather thon fitting a step function as the binarics

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 intervals

were defined for this variable form -- 1900 grams or less, 2000 to 2900 grams,

3000 to 4000 grams, and over 4000 grams.

-

1/ The dilfferentials between birthweight groups are constants, given by the co-

efficients,  Bul the absolute level of the probability depends on the other
characteristics of the infant, Por example, we could have chosen to compare
infints with the characteristics represented by the omitted classes for
factors other than bivthweight. In this case the probability for children who
also Lall in the omitted birthweipht group is 032, the constant term of the
cquation (Bquation LV.1).  The probability for children with all the other
omitted group characteristics, but a bivthweight of 1400 grams or less, would
be 719 (.087 plus .032), and so on.

The definition and interpretation of these variables are described in Appendix
B, They are also described in a paper hy Watts (1963).
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The results are, as they should be, basically the same as for the binarics .
iut they perrdt a more precise appreciation of the improvement in an infant's
chances of survival as its birthweight increases. For example, over the
important interval below 2000 grams, cvery gain of 100 grams reduces the
probability of death by ,07. Between 2000 and 2900 grams each additional
100 grams veduces the probability of deoth by .02,

In sumnnry, the rvesults show that birthweight is extremely important to
an infant's survival during the nconatal period. Infants below 2500 grams, and
especially below 2000 grams, face much higher risks of death than do heavier
infants, and the risk is higher the lower the baby's weight., Above 3000 gi. s
additional woight makes little difference, although it does improve the infant's

chances of survival slichtly,

Longth of Proonancy

The review of the literature revealed one study (Erhavdt, ct.al., 1970),
which shows that mortality rates are higher for premature than for full-term
infants, cven when birthueight is held constant. We tested this hypothesis by
entering length of pregnancy in the regressions. Four classes were specified:
six months or Jess (PLCL), seven months (PI62), cight months (PLG3), and nine
months -- the omitted class,

The cquations show that length  of pregnancy is consistently very important
as a determinant of survival during the neconatal period. And the fact that

it is highly significant in cquations which also include birthweight supports
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Lthe noetion thal length of peegnancy b oan indeendent. cidoct on et ity
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mentin, or varlicr, have sienificeatis higher probabilitic. of deatih then full-

1

tevm infants, There is no statistica iy significant ditference bole vo infant s
born during the cighth manth and thocoe who are full-term.

But the coclficients nlso sugge st o difforential betwes o sixth and ccventh

month babics that is not intuitively reasonable. The coelficient for PLG2,

.30, indicatcs that the added visk of being bern during the scventh month is
higher than the risk associated with bivth during the sixth or carlicr months

o [
(the coefficient for PLGI is only .24), when we cexpect the oppesite to be true.
This result probably rceflects the fact that there is only one livine intant, and
a handful of infants vho survived the nconotal period but dicd later, in cach

1/

of these classes, Thus vhile the general conclusion == that promaturity greatly
increases an infant's risk of death -- is valid, the very smatbl sample of

survivors in the first twe classes makes it difficult to trace out the details

of the relationship accurately.

Sex of the Child

Although there are some inconsistencies across countrics and cocial
classcs: female infants pencrally have lower mortality rates than males,
particularly during the nconatal period (Abramowicz and Barncto, 19703
Hammoud, 1965; Morris and lleady, 1955). Since females are Lighter at birth
(St. George, et.al, 1970; Pethybridge, cet.al,, 1974 and Chapter IL of this

report), this differential appears to be independent of the effect of birthweight

on mortality.

1/ Sce Table 2 in the appendix to this chapter,
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Equations 1V.1-1V.3 indicate that the sex of the child does have an indo-
pendent effeet on its chances for survival, Female infunts have a Jower
probability of death -- about .03 lower -- even after factors like birthweight

ad length of pregnancy have been taken inte account.

Medical Care During Birth (Birthplace and Who Attended Birth)

Studies that have examined the general relationship between medical care
and infant wmortality have been unable to produce cvidence that it plays more
than a minor role (e.g., Scrimshaw, 1970). But nonc of the studics we reviewed
examined the effects of differences in medical carve during delivery., This is
mdwportant arca of concern in developing countrics, where home deliveries are
common and the attendant, if any, is likely to be  a midwite rather than a doctor,
And from the point of view of program design, it would be usceful to have some
indication whether efforts should be made to promwte ene type of care over
another,  Two measures of medical carce during delivery -- the place of birth and
the attendant -- were available from the survey., These were tested in the
repressions.,

A Tavge majority of the infants born in San Juan during the survey period
were 1HHHI;U] the hospital, and a smaller majority were delivered by midwives
(Tables 3 and 4 in the chapter appendiz).  But the regression results show no
difference in the probability of death for the sizceable minority that were born
at home == the coefficient for BPLCL is statistically insignificant. Similarly,
no ditference in the probability of death is associated with delivery by a mid-
wife (NINDL) rather than a physician (the omitted class),  The reador wil

recall that the birthweight analyses failed to reveal any significant dif ference
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1/

f attendanc,

Le birchweisnes that could be associnted with Lyjpe of
Intere stin:ly, there is a weak association hetween having an attendant
otaer thar o midvife or physician (AMRD2) and a higher probability of death
during the nconseal peried, The difterential of about O s wealiny aip-
nificant, 21t 80 peveont loevel of confidence, in Equations TV.1 and WL 2,
but net in Dqusntion IVLY,  Reedless to say, this vesnlt chould nov be piven

mich weighs, but it is noted here simply because it is both veasonable and

intriguing.

Parity and Soacing

We dinitialily hypothesized that the effects on wmortatity of parity and spacing

N

ar: indircee, and due primarily to their effects on bivthuveicht,  The analysis
of Chapter IT shows that there are important relaticnships between theso

factors and birthweight -- first babics arc sivnificantly Tighter thon

later cnes, and closely spaced pregnancices resolt in lighter intants than o
more widely spocod pregnancies.  But some studics have reported higher mortality
rates for highcr parity infants (Wray, 1971), and the bivthuciche vepvessions

and spacing,

do not provide «n cxplanation for this. Thus we included povity,
in the regrissicas to test for any direcet effcets they mipght have on neonatal
mortalicy,

Equation 1V.1 shows that parity docs have an independent effect on neonatal

mertality. While theve are no differvences in the mortality cupericncee of the

Llover paritices, infants of the seventh or higher paritics (IPRG4) have a

1./ Tt = “easonable to belicve that these Lindings should be sencralized beyond
San ~nly with the utwost cauvtion, since they probably depend cn the type
of tr-  ong midvives and physicians receive, and this may vary betvween areas.

It wou.d be useful to knoy something about the level of competence of
midvives in San Juan,


http:reee:i.ve
http:martall.ty
http:b.abi.es

77
signilicantly higher probabili ty of death. FEquation IV.3 indicates that
this result is stable in the presence of a variety of social [actors, inclu-
ding total family size (FAM),
1/

Spacing, was also tested for any direct relationsliip with neonatal mortality.
kquation 1V.2 shows that only an interval of morc than four years (SPC6) showed
any signilicant association with mortality: infants in this group have a proba-
bility of death lower by 052 than infants in the omitted group (25-36 months).
We considencd the possibility that such a long interval might, in fact, reflect
greater age and maturity on the part of the mother, and that this maturity might
be the true cause of the mortality differcntial, But the results for spacing were
unchanged in regressions that added age ol mother,and the regressions gave no

evidence that infants of older mothers experienced lower risks of nconatal death,

Lovirommental Pactors

A number of social and envivommental factors were included in tle regressions to
test the belicf that these factors are rulntivcly unimportant during the neconatal
period.  Equotion 1V,3 is typical of the results. Residence in a very poor (NDBR3)
or rural (NDR4) neighborhood is associated with higher mertality, but houschold
size == which we initially thousht wight be a measure of the same factor as parity --
and the nmuber of vooms in the dwelling ave not significant. The warital status of
the mother is significantly associated with neonatal mortality -- infants born to
single mothers (MARMI) have a higher probability of death, 054 higher than those
born to maveicd women.  (MARM2 represents infants born into common-law marriages,)

Regressions not shown here indicated that there is no association between
neonatal mortatity and type of toilet or water facilitics. Only onc class of
father's occeupation was nignifiunﬁt and both the class (other clerical workers) and

its splendid isolation suggest that little faith should boe put in the resule.,

I/ Because one class of the spacing variable (SPCX=[irst children) is identical with
one class of TPRC (first children are the omitted ¢lass), both factors canmot
be entered in the same vegpression.  In teehnical terms, they Torm a Lincarly
dependent: set of variables and the reproession cannol boe computed because this
Lincar dependence makes 1€ impossible o inver & the moments matrix,
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The educatl nal leove ts of Che father and the nother e tasted o cepmrate

regroession. o with thoe came result o in o cach coes o Ond o e class wr o siendificant,

that with v aducati-n, and the coefileieat fadicate Chd the v bty
of death veo lce.2r §or these intants than Ver Hhose Lo Co paveat with sooe

primary cdati-n, Yhe humbers of dnfints i Lhe o cducation ol en are
small, ant those rvesults ave probably duc to the fdicoynevasics of the sample.
Final®y, we would have Liked to test feor any oficet of breartieeding on
nceenatal worealivy.,  Lut as Chapter ITL decrsnents, a greet wany of the neonatal
deaths were never broastfed because they dicd vithin 48 hours ol biveh ov
because they vere in the hospital at the time te bogin breastfeoding,  Thus
it appears that their imminent death precluded breastfooeding, rvatiboe than that
the failure to treastleed had anything to do with thadr deaths. For this roason
no attempt vas made to include inflormaticon about breastfecding in these regressions,
In conclusion, only two of the social/envirveamental facteors -- type of
neighborhoes? and marital status of the mother -- shoved any sipnidicant
relationship with nceonatal mortality. Their c¢ffccts are on o much smalier scale
than thosce of birthveicght or length of pregnancy. These results, and thosc
reported in the next chapter, provide new cvidence that social and enviromaeatal

factors <ave of littl: importance until later in an infant's life,

[¢8



APPLIGG N PO Gl gy
Distvicovion of Oncorvation: o wo Lol of Ave

by Pactovs Paed dn the S resa o

Foooby wivthwedivns Cin hundeods of SRR

Deatha -1 Sawple
Neopotad Deaths montin o L0-11 months)
Less tiam 15 10616 8 0
15-19 ' 150 23 1
20-24 124 70 11
25-29 103 186 26
30-34 71 230 66
35-139 82 228 49
HO=-44 43 44 31
Over 45 17 21 8
Not speeilied hé 120 12
TOTAL 806 936 204
2. By Length of Preguancy
Deaths 1-11 Sample
Neconatal Deaths months (0-11 months)
Six months or less 151 3 1
Seven months 184 34 1
Light wonths 135 135 18
Nine months 303 720 183
Not specificd 33 44 1
TOTAL 806 936 204
3. By Birthplace
Deaths 1-11 Sample
Neonatal Deaths months (0-11 months )
Hospital 702 751 179
lome, or other 104 183 25
Not specified 0 2 0

TOTAL 806 936 - 204
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APPENDEX TO CHAPTER TV, continucd

4. DBy Atteodant at Birth

Deaths 1-11 Samply
Neonatal Deaths months O-31 months)
Physicimn 285 177 74
Midwifce 423 592 111
Other, or no one 81 142 14
Not specified 17 25 5
TOTAL 806 936 204
5. By Sex of Child
Deaths 1-11 Samploe
Neonatal Deaths months (0-11 wontix)
Female 460 482 101
Male 340 454 103
TOTAL 806 9306 204
6. By Total Number of Pregnancics (Parity)
Deaths 1~11 Sample
Neonatal Deaths months O-11 months)
One 227 202 56
Two 167 166 46
Three-Four 175 233 64
Five-Six_ 101 169 19
Seven or wmore 136 155 19
Not specificd 0 11 0

TOTAL 800 936 204
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APPERDIX TO CHAPTER IV, continucd

7. By Type of Neighborhood

Deaths 1-11 Sample
Neonatal Deaths months (0-11 months)
Well-to-do or good 40 22 20
Mcddn 166 161 72
Poor 145 156 45
Very poor 47 79 4
wral or no neighborhood 400 514 62
Not specificd 8 4 1
TOTAL 806 936 204
8. DBy Occupation of the Father
Deaths 1-11 Sample
Neonatal Deaths months (0-11 months)

Professionals 15 8 11
Other clerical workers 28 25 10
Sales: insurance and real entate,

working proprictoers, manu-

facturers' agents, ote. 7 3 10
Shop assicstants and salesmen. 38 49 11
Farmers and farm ninagers 26 24 1
Farm wvorkers 281 399 52
Drivers, road transport 23 30 9
Toolmakers, machin ists, »lumbers,

cte., 35 31 16
Bricklaycers, plasterers, and

construction workers, n,c.c, 81 73 15
Millcers, bakers, brovmasters and

related vorkers 17 15 10
Laborers, n.e.ce, 33 34 3
Other crafus 35 32 18
Electricions, carpenters, painters,

cte, 33 24 5
Firelfighters, police, guards, cte. 32 19 6
Other h 61 13
Not specified 78 109 14

TOTAL 800 936 204
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9, By Type oi Toilet Paci'ities

Jearh -l viaople
feon el Toat et e o)
Flush or commuinal 179 Y5 /1
Othor R 267 0
None A0 570 L3
Not specified 2 4 1
TOTAL £006 Y36 200
10. By Type of Water Facility
Deaths 1-11] Sample
Neonotal Deaths —month:  (0-11 pontghe)
Piped inside 196 123 75
Piped outside 90 113 20
Other 518 698 108
Not specificd 2 2 1
TOTAL 800 936 204

11. By Interval Since Last Birth (in menths)

Deaths 1-11 Sample
Neonatal Deaths months (0=11 month)
12 or undev 87 86 16
13-15 79 125 19
16-18 61 96 18
19-2¢4 103 149 20
25-306 116 149 20
37-48 60 55 26
over 48 72 63 19
Not specificed 228 213 60

TOTAL 8006 936 204
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APPERDIX TO CHAPTER 1V, continucd

2. By Marital Status of Hother

Gingle

iarried
Common=law or otlier
Nol ospecificd

TOTAL

~ L Lo

Y
N

v[

1/

Crowe

N

'1‘

Neonatal

Deaths

Deaths 1-11
months

Sample
(0-11 months)

114
527
165

0]

800

3. By Number of Persons in the Nouschold

or 2 persons
or
or O person:
or 8 persons
O ROre persons

ioperson:

ot speciiicd

OTAL

/,

roon

rooms

or & rooms

O MOre rooms
ot specificd

OTAL

Neonatal

Deathas

121
230
192
154
109

0]

806

Neonatal

t. By Number of Rooms in the Dwelling

Deaths

121
190
361
126

8

8006

140
554
232

4

9306

Dceaths 1-11
months

7
173
24
0

204

Sample
(0-11 months)

100
292
228
172
144

0

936

Deaths 1-11
months

0
79
68
35
22

0

204

Sample
(0-11 months)

168
245
402
111

10

936

22
38
98
45

1

204
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CHAPTER V. Determinants of Mortality Among
Infants 28 Days to 5 Months

Introduction

Infant deaths drop off sharply after the nconatal period. In San Juan
906 of the 1,900 survey deaths occurred during the first four weeks, while
only 163 occurred during the following month -- a high number when compared
with the cxpericence of developed countries, but much below the toll of the
first month. The distribution of deaths by age remains steady over the nest
couple of months, beginning another decline at Lour months (Table V.1 and

1/
Chart 1 in Chapter IV). After [ive months the decline is quite rupjd._

As Table V.1 shows, this gencral pattern is repeated in other projects.,
Deaths arc very high during the first four wacks‘und decline with tie passing
months. Dut the details of the pattern vary somewhat., TIn some projects
(c.g. Chli, Colombia) the deeline is less rapid. In others (Sao Paunlo,
Brazil, for example) it is more rapid.

The decline in the number of deaths with age probably veflects differ-
ences in the factors in opevation and in the vulnerability of infant. of

different ages. This sugpests that it makes good sense to divide the first

L/ TIn all, deaths during the fivst six months of 1ife accounted for B6.4 percent
of all infant deaths in San Juan, with 47.7 percent during the neonatal
period and 38.7 pereent in the Later months,


http:Mlortali.ty

TABLE Vo1, Ruwber of Tutfane Deaths by Honth of Age
for Sclected SGouth Americon Survey Sites

ARGERTINAL . San Juan

ARGEIT IS, Ruiher in Nunber Retained BOLIVIA: DRAZI L COLOMBIA:

Chace Pieving Shwvey o Lo Analysic S Pap o Sao Pawle | Cali
0=27 Doyn 508 906 800 1049 1958 536
28 bays Lo 1 Mouth 311 161 150 217 450 91
2 Nenths 134 164 156 210 348 01
3 Mooty 129 164 151 196 273 03
4 Ponths 96 141 135 144 196 61
H Benthey 84 103 97 103 147 65
6 lienthe 72 08 64 141 99 54
7 Nonthe R 56 54 115 98 58
B Nonths : 55 a4 42 119 77 48
Y Nenthe 40 28 24 110 58 45
10 Monthe 39 33 33 113 45 37
1T Nonthe 26 30 an 108 19 34

Souree:r  Paffer and Sevvane, 1973, pp. 43041,
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year of life inte several age groups for study., The analy-is of neonatal deaths
has alrzady Loen discussed.  This chapter takes up the analvais of mortality
amcrz irfanvs 26 days to 5 months,

The set of chservations defined for the analysis facluded all infants in

the survey botwesn 28 days and 5 months at death or interview, a total of 689

1/
deatirs and %9 living infants, This definition correspond, Lo the concept
of cohort death rates -- rates that comparce deaths in a certaln ace proup
with the living population in the same age group. Tt difforvs somzvhat from
the conventional definition of death rates for infants; conventional rates
corparc deaths in a particular age group with all live births that occcurred during
the sarz perioed. But since some of the vaviables uscd in this analysic depend
on infermation viich is specilic to the child's age -- for czanple, whether
the infant was vaccinated and its dict -- it scemed most logical to Tiwit
copparizons to chiildren in the same Laivly narrow range of ages,

The literature review identificd a large numbor of factors associated with
differcaces in infant mortality (Russell and Burke, 1974, Part Onc).  These
include the twe major deturminants of nconatal mortality, birthweisht and
length of pregnency, which may stLll allcct the survival of infants in this age
class, especcially the younger ones. They also include:  the medical care
given the child and its discase history; the child's dict -- especially the
effects of breastleceding; the scex of the child; and a varicty of sccial and
envirenmental conditions such as the toilcet and water facilitics avallable to

the family, family size, father's occupation, housing, type of neighborhood

and marital status of the mother,

1/ The weights used for these observations are set out in Appendix C.
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Informat ion on one oF more aspect s of cach o) these factors was ooailable
from the survey, and thino it vas possible to test them o fhe regress oo,

The resulls are presented in Equations VoL throogts Vb Bguation Vo B the
basic cquation., Equation V.2 vavices Drem the basic equation only in taat it
unes a more detaibled et of variablen to represent the infrnt's breastieceding
history. Equation V.3 prescnts the best of the speciiications that irolucad
measures of dict adequacy.  Equations Vo4 and V.5 cxpand the specificetion
of the basic cquation by adding a nusbor of social variables,

The depemdoent varioble for this analysis ds oa binavy vhich takes on the
value 1 (one) for deaths and 0 (eero) Tor biving children.  As in the neenatal

1/
movtality regrevsions, it is interpr ted as a probabitity or deati
sotimates of the dependent vaviable caleulated from the cquations give Lt pro-
bability of death for children with the characteristics specifiicd by the values
of the independent variables.  Again, as before, all the independent variebles
arc in binary form, and the coefficicnt fer a pavticular vari able gives theo
difference in the probability of death associated with mewbership in the class
represented by the variable, as compared to saewbership in the cmltied class,
For csample, the coolficiont for VACC gives Lhe differential assoclated
wilh h:l\’_i;ng', Do vaceinated == infanty wio were not vacceinated ave
defined as the onitted class for this facter,

Definitions of the vaviobles usced to represent cach factor are noted,
as needed, throughout the text, but the reader will find a complete list of
definitions in Appendiz B, The distributions of the obscrvaticns over the
classes or intervale represented are piven in the chapter appendix.  Some of

the variables shoun in the cquations ave combinations of classes defined in

1/ But the reader should remember that, because of the way we defined the obser-
vation sel, the probability corresponds to a cohort death rate, not to an
intant mortality rate of the standavd type.
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Appendi= B, Por cxanple, the first bivthweight vaviable, shewn as BWTH, 2
and 3, is the first three bivthweight fotervals combined, and D0 includes all
inf.m?t in che ~heorvation scet whone bivthweisght warn 2400 wravc or tes o, The
combinet variablos vero necessary becausce this analyeis is boood on g considerably
s1naller sct of “buorvvations than the analyses of Chapters I and IV and, for

sone Tactors, theve were not cnough observations to suppert the full range of

1/
classes defined for the lavger observation sets.
In general, the regressions indicate that a larvgor and rore diverse

set of factors bocenzs importent once the infant har rurvived the neonatal period,

LFR

At the tizy, our ability to generalize across intfant: an! to Ldentily

determinons: with confidence declines in comparis-on with the seonotal
regrossions,  For csmample, the coefficients of determnination (R7':) indicate
that loess of the variation in the survival espericnce ol this cge group has been

explaircd -- thiy vary from .12 in Fquation V.1 to a of J19 in Eguation V.5

And, uniike the results in carlicr chapters, the cocfficionts for jadividuasl
factors are sensitlive to changes in specification or varieble form, We will
discusr the-e difficulties in the context of particular facters in the foliew-
ing wectiens. The last section will return to a consideration of the preoblon

-

in genoral and will suggest how i might be dealt wieh in furcher rescarch,

Birthveioht, Lernsth of Pregnoney, and Sex of the Child

Both low birthwcight and prematurity arve associated with hipher mortalticy

between 28 days ond 5 months, although their effects are wmuch less important than

1/ The deletion of a class, c.g. NBRL, has the cffect of combining it with the
omitted class.,
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EQUATION V.l Basic FHquation

Dependent Variable: Deaths 28 bDays to 5 Months s 1

St of Ohservations: Records of all dnfants 28 days to 5 months at tine of

interview or death.

¥Fofor factes
Nome of Vactor Neame of Variables _Coeflicient Loneere: Qoo mote)
. . as
Jrtheght BHEL,2 and 3 0.169 3.63) 5,240
By 0.071 2. 19"
BUIS 0.004 0.16
BWEG amd 7 -0.029 0.92
AR 0.131 2,474
Length of Pregnancy PLGY,2 and 3 0.115 3.29P ],O.é’:.":’»b
Whether Child Was BREL,2,3,4,5 and 6 ~0,092 2,590 6.700
Breantfed
Sex of the Child SEX -0.036 1.81 3.27
Whether Child Received VACC -0.087 3.91;b 15,56
Any Vaccinations
Type of Water Facilitics  WIRI 0.047 0.94 0.87
WIR2 -0.001 0.02
Type of Toilet Facilities T 0.040 0.9¢ 3.76
L2 0.106 2.20°
. . b S
Number of Rooms in S 1 0.149 4,15 6.06P
Dwelling RS2 0.024 0,94
RMS 3 0.040 1.49
Consntant Term 0.070
7 . . .
R* for the cquation: 122
F for the cquation: 6,76

a.  sienificant at the 95 pereent fevel of confidence.
b, sienificant at the 99 percent level of confidenee,

NOTE:  Fach Fevalue indicotes whoether the factor as a whole is statistically
sienificant., When a factor is represented by a single variable the
Fois simply the square of the t-score. When a factor is vepresented
by morce than ene variable it twrns out that, in genceral, the factor
ie signiticant vhenever at least one of the variables  has a significant
t-score.  Liwmitations on computer time made it impossible to calculate
these F'a ror cquations other than the basic equation in cach chapter
but the rveader can teldl when a factor ds sipnilficant by examining
the t-scores, .
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Dependent Yoriable: Bocrhn 28 b to 5ot e

Sot of Obsevvarionn: Poeords of b ot U dly e EERTTE e o
intervieg oo aoathy

Nome_of Facioi Weigre o F Narieoo 0 Go o inient Sl

Birthweight Bl 2 and 0,10 ) .().;1\

JRERNE {0,007 20N
Wbh U, 017 0,03

BITO and 7 -0, 003 1,306
BWTE .15 2,07

Length of Pregrancy TLCL,Z and 73 0O.106 do1

Whether Child Was Breast- Bl -0, 074 VA

fed,and Age Weaning BRI -0,042 0,00
Started BRI3A and 5 -0, 050 L.y
BREG -0, 15% 4. onP

Sex of the Child SEX -0.023 L.1o

Whether Child Received VACC -0.0:0 3,01
Any Vaccinations

Type of Water Facilities WIERL 0.02% 0.4
WIRZ -0.010 0.23

Type of Teilet Facilitiocs TLL1 0,086 2,03
TLr2 0.153 3,15

Number of Rooms in Duelling EMS1 0.1065 4,065
RS2 0.0006 0.2
153 0.038 1,39

Constant Term - 0.126 -

¥ for the cquation: 147
F for the equation: 6,40
a. signiticant at the 95 percent level of confidence,
b, significant at the Y9 percent level of confidence.
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EQUATIOR V.4: Basic Equation with Social Variabloes,

Including Father's Occupation
1 |

Dependent Variable: Deaths 28 Days to 5 Months = |

Set of Obscrvations: Records of all infants 28 days to 5 months

intervicew or death,

Name of Factor

Bivthweight

Length of Pregnancy

Whether the Child Was
Breastfed

Sex of the Child

Whether Child Reccelved Any
Vaccinations

Type of Water Facilities

Type of Teilet Facilities

Type of Reignhorhood

Number of Persons in Housc-
hold

Number of Rooms in Dwelling

Father's Occupation

Constant Term

2 .
R® for the cquation: 174
F for the cquation: 5,95

Name of Variables Cocflicient
WL, 2 and 3 0.116
AN 0.062
BWTS -0.014
WLGe and 7 -0.032
BWLE 0.076
PLGL,2 and 3 0.115
BRF1,2,3,4,5 and 6 -0.114
SEX -0.0063
VACC -0.069
WTR1 0.019
WIR2 -0.024
TLT] -0.035
TLT2 0.040
NBR2 0.006
NBR3 0.175
NBR4 0.092
FAMI 0.010
FAM2 0.014
FAM3 0.109
FAMA 0.0499
RMS | 0.172
RMS 2 0.054
RMS 3 0.014
0CF1 0.0003
0Cr2,3 and 4 -0.10%
0Cr8,9,10,11,12 and 13 -0,00638
OCrS5,6,7,14 and 15 -0.045

0.0062

a. sipnhficant at the 95 percent level of confidence,
b. significant at the 99 percent level of confidence,
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RS e U b nedie Bguat fon o with Social Variaib!le,
fncuding ftorital Stotus of MHother
Pooowene Vart tles Desthes 28 Days to 5 Montha < 1

el Obeeroos T Reoords of all infants 28 days to 5 omenths at Line of

interview or aeath,

R S Dame_ ol Variables Cocdliciont L-veory

Birit o iehe PWLL,2 and 3 C.042 0.31
W 0.060 1,87
BYTS -0.017 0.067
PTG and 7 -0.,033 1.03
] 0.082 1..55

Lonoih of Proosncy PLGT,2 and 3 0.109 3,100

Whetin s Child was BREL,2,%,4,5 and 6 -0.000 2,54

Scoof the Chile SEX -0.048 2.31%

Whiotie o Chita nocoived VACC -0.067 2.96b

Any Vaccination:

Ty, o ed Water Facllitics WIRIL 0.009 0.
WIR2 -0.022 0

Tyyo ol Toiier Tacilitices TLYL -0.014 0.31
TLT2 0.057 1,09

Type of Nedghberhood NBR2 0.GGS 0.28
NBR3 0.126 2.087
NBIY 0.088 3.28"

Nusher of Persons in Housc- FAHM] 0
hold FAM2 0
FAMS 0.
FAMA 0

Number of Reows in Dwelling RMS ] 0.179 4,92
R4S 2 0.038 1.44
RMS 3 0.020 0.95

Marital Status of the Mother MARM1 0.
MARM2 0

Constant Tern 0.046
R for the equation: 185

F for the couation: 6,91

a. o significant at the 95 peveent level of conflidence.

. siynificant at the 99 percent level of confidenc..
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during the neenctal peciod, I Tavpe part Chis sivpty volbeets the faot that
L/
few very anderucipht or presatare intfants sarvive Cthe Tirst oentl,
The cocliicionts Lor the hicthweisht variabios o Eguoti s VoE an? VL2
show that infam who weight 2900 prones or tess ot bivthe (B2 and 3),
but vho nevertheless mapane Lo survive che Lirst wmonth, stitl Jace a hie lar

rislh of death -- the estimates of the differential vanee O U5 toe 17 in these

equations == than de heavier infants.  Infants hetveen 25000 g 20000 v,

¢

(BWEA) also face a higher visk of death, but the dilterential docs not .'xl\»';::-.-r_;.a‘
veach significincee at the Y5 porcent level of contidonce.  The coefTicivnts for
the heavier weipght classes (BWTH ,and BUTO and 7)) do not indicate that
additional weight buyend 2000 ormus cavvies any sionificant advantare jn terms
of the infant's survival.,

The combined variablte PLCL,2 and 3 represents all indants vhe are less
than Tull term at birth -- there were too few to pevmil a move  deteiled

e
1

brealidown.,  The cocfficient, which is stable in value across the difreront
equations, shows that infents horn prosoturely ave consistently at yrester
risk than full term infante:  their prolability of death s estimated Lo be about
.12 higher,

Birthweight and prematurity ave conditions set at bivth, and they have
already been shown to have very dramatic offects en the survival experion e
of inlants during the first wonth, 1t scems reasonable to belicve that the
cocfficients reported in this chapter rellect thely lincering offects on the
younger infants in this age proup vather than an effect that applics unitornmty

through the fifch month, Dot a lavger sample, one farvpe enouph to permit the

age range to be divided more (inely, would be required to confivm this hypothesis,

_]./ This is clear 4 we compare the disteibutions of hirthueight enath of
pregnancey for neonatal deaths (Chapter TV, appendiz) with the roulder
deathy, or biving infants (Chapter IV, appendiz, and appendizx this chapter),
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Finally, the coclricient for sex of the chitd supests that Teoale infrats
continue to Lave an oedvantage inoswrvival, other thine . constant, L tween
Che apen of 25 deys and S ponthc, But this result io quite sencitive to the
speciticativn of the rest of the cquation.,  The estimated Jifferontial rangs, [rom
a low of 025 in Feuation V.2 te a high of L0063 in Bguation Vo4 and in two coees
Che esliate ie not siznificant at the prescribed levels (Fquation. V.1 and

V.2).

Medical “are

As the literature review indicated (Russell and Burke, 1974, Part One),
provious @t iics have had difficulty trying to establich a sign ificant link
between .odioal care and infant wortality. In what wves probably i rost
carcefuliy dosigned of the studies we poviewed, Serimsiiaw (L970) reported that
there was a wwodest deerease in preschool deaths, relative tooa contrel villas.e,
in & Cuotemalazn villagse that wos provided with a serics of moedical and public
health sorvices =- including a clinie, vaccination progran, safe water supply,
and sanitary privics fer cach house,  But becausc the services were provided
in comh nation, it was impossible to tell which one, or ones, were responaible
for the meoult,

The servey requosted inforaation on scveral aspects of cach child's medical
care -- the number of physician or elinic visits, the nunber of days in the
hospital, vhether the ehild was vaccinated, and the types of vaccinations, and
we attemplod to test these in the regressions,  Because of the frequently noted
synergism botween infectious discase and m;l1.1~1'\1Lr.1’.ti(m, we also investigated the
information about the child's history of discases, But for all but one of th.ese
factors the dits were so incomplete that cither the test must bc.s considered

inconclusive, or no test was possible,
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Visits for medical care vere distivoeizhed Too soether fio took o

in a clinic or a physician's office and aocher i Viil v e
up for a well chibd, or invelved some P ens, Mo opoed e STt ine o oo b
clinic and physician, but waintained the one hetaween woll=chite cnd oth cie i,

tegressions vhich Included mribers of woll-chidtd vicits shoood oo dithes

between infants with such visits (sevecal levels of vinilts wers wepresort )
and those witheoul. Similarly the total nuber ol viwits showed no aesoci-Uien
with the probability of death.

Unfortunately, these results cannot be taken very serionsly becanso ol the
large number of infunts for whon there wvas no inforsation. For some e o
this lack of infermation was confined to the infant deaths == 365 of the O
deaths tacked infornmtion on well-chitd vicits and 307 lacked infoviatica on

1/
other visits, comparcd to only ence of the Living chiiltdren,

Lack of information was again a serious problew Lor the child's dicoase
history. Wo experimented with one crude variable which indicoted that i cbild

had sufferced from an infections discance of some sort.  Bul cven this mech vas not

known with any cortainty for most of Lhe infants, and our Lailure to ind any

association between discase history and mortabity most be attributed to o osivple
lack of Tl;xtu.

The one factor for which the informetion was quite complele was whether
the child had received any vaccinations (sec Table 5 in the chapter appndiz).

And the coelficient for VACC in the cquations indicates that children whe were

vaccinated had sionificmtly better chances of survival than those who were not,

1/ He did not test the number of hospital days in the repressions sines it
seemed highly Tikely that iliness, and Deddinent death, were the case of
hospitalization, and not the other way around,  Por the some reason, ve
did not test visits for other than well-child care separately, but only the
total of all visits.
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Thee o« cbimalbe! diyterential is oreasenably stable across specifications, at

aboet L0700 et i conciatently sienilicant at the 99 percent Level of
contoeare, e types of veecinationn piven vere Drequently Left unspecified
on Uhe questicoes ires amd i0 wan thas ivpossible to test whether any particular

Kind ol vaccein tien was priwvarily respousible fer this more gencral result,

Nutriiien

Chapter 11T has deseribed the nutritional classification system that we
deve Loped to male use of the dict informaticn collected by the survey., In
addition to vavialites based on this classification, we tested variables representing
the broastfecting history of the infant,

The literatnre revicw uncovercd very sencral agreement that breasticeding
reduces infont mertel ity (Russel b and Dorke, 1974, Part Onc), Three reasons
arc suwecested Tor this:  in developing comtries Lreastfeeding is likely to
be the most senicary method of infant feeding; breast mill is considerced o be
nutiiticnally superior to the availlable, or aceopted; al ternatives; and breast
mill containg asents that e bhelicved to dncreasc the ehild's resistance to
infectivus discase, The roview also indicated that breast milk alone does not
provide adequate nutrition after the first few wmonths, but this problem only
becomes serions for infants older than these in the age group being censidered

1/
(Cosueron and Hofander, 1971).
The regrossion results agree with these carlicer studies:  breastfed infants

were siynificantly wore Tikely to survive beyond the fifth month than thesc

who were not breastfed.  The probability of death is estimated to be about

1/ The exception to this statement is iron, An infant's iron stores may be depleted
as ecarly as three months and breast wilk does not supply iron in suflficient
quantitics (Burton, 1Y065).
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1/

L09 tower For breastfed infants, and the differential is stable across
specificati nu.
We attempled to measure the relationship inomore detail by detining o
ot of variables that distinguish between infoants both by wlicther they were
breastFed and by the ave at which vemning started. (Hoto that this does not
mean that breastfeeding was terminated at Ehat ase, but only that other food:
2/

were introduced into the infant's diet. ) The resulte, illustrated in
Eouation V.2, arc nob particularly i1lwminagtine.  Infoants vhose woaning, started

{ s i Y o :
at less thaa one month (BRUL) have a significantly lower probability of death than

infants uho were not breastfed, and the entinated difforontial, (07, is close
to the co fiicient corimated for all hreastivd infants in Louaticen Vobo Infants
weaned Tater (BRUE2 and BREZ 4 and 5) also bLove lower probabiiitic of dear’ ) hatk
the difforentiols were unstable in the varices specilivation: testod and never
reached sionificance at the 95 pereent Tovel. A possible interprolation of theso
results is that broastlecding plus carly supplomentation with othor fonds i the
bust nutriticn plan, but the results Tor BRUG (mover weaned or ape of weaning
unknown) are difficule to Incorperate inte phis interpretation.  These inlanls
have cven better chances of survival than oy of the othor three srouape,
Thc“\'nri;l 515 haved on the nutritional classification cchoeme did net produce
usclul vesults for this age group. Understandably, they showed a hich intor-
correlation with cach other and the ceefficients were particularly unstahle

when variables representing sceveral of the autricnt groups were inelbuded. They

also showed some sensitivity to the inclusien of the breastfoeding variabless

1/ Except in Equatien V.3 where the estinate is affected by the collincarity
between hreastlecding and the variables representing the adequacy of the child's
dict in terms of calorices,

_'._):/ We did not attempt to define variables Ppased on the ape weaning Finished
because this information wvas not specified in a Large number of cases,
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the el s wildle intale was a porticularly major flem in its dict ¢lassification

for thic ane pronp. Bul deleting breant focding from the vegressions did net

improve the resalt o The conlficients wvere seldom sipnificant, and when they

were Lhey were as likely Lo he perverse as in the capeeted direction,

Fouation V.3 i one of the best ol the regressions that ineluded the diet
adequacy variables,  Diet adequacy in terns of calories was generally move likely
to prodece the crpected signs Chan was dict adequacy in terms of protein.  In
Fquation V.3 a dict prebably inadequate in calories (CALL) is asseciated with a
higher risk of death, and the coofficient Lo significant at the Y0 percent Tevel;

'

the onitted gronp is infants vith an adequate dict. But a dict clacsificd as grossiy

inadequate in calorics (CALD) shews ne avsociation with mortality. CAL3
17,2/

roepresents infants vhose dicts conld not be classiiicd,

Lnvirors: otal end Secial

Fnvironmenial conditions encompass such things as housing and sanitation,
which may contribute to the infint's crposure to diccasce.  Information was
available from the survey about three aspects of the child's environnent ~-- thoe

water and toilet facilitics available to the family and the nusboer of roois

in the Jue ing; .

1/ Distvibutions of the observations over the classes of the nutritional systoen
arce piven in Chapter LIL,

2/ There are, of course, many reasons vhy the nutvitional classification might
not prove uscefol, One which has not been mentioned previouwsly is the possi-
Ditity that not all the dict information collected in the survey was accurately
ranslorred to the tape record,  We exawined five or six of the questionnuadres
i Lhe precess of doing the tape edit and noticed that one of the records had
considerably mere dict intormation than wvas stored on the tape,  Since part
of the information was on the tape the infant would have been classificd,
but incorrect v, This raines the possibiltity that the dict information for
other infonts was tncompletely transeribed and thos that these infants were
minclassilied,
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The survey reported whether the Family had water piped into the dwelling
piped te an culside source, or some other, unspeciiicd, arrongenent, Fpation Vol
is typicsl ef the vesults: none of the repression. produce t any evidenc
of an a--ociaticn between the source of waker and portality e infanto
28 dawvs to 5 owmonins,

The type of toilet facilitics avaitable to the Faily dees show an associas-
ticn wita mertalizy,  In Equation Voio infants vhose familics Loave no toilot

\
TSy Ao

v have sienificantly hicher visks of death than €

Familic: have access to cither a flush (the omitted class) or a nen=-{iush

1o coefficiont for TULIY indicates that the probability of death

T
o
—e
—
()
-~
(]
—
L.
-
vt
-

is .1) “icher for dnfants in fauwilics with no toilet faciiiti.o thon for those

whose fomilice Fave flush tolets,

Bus this coofficient is very sensitive to the other variahles included
in the reprozsicos. Even Che more dotailed representation ol the breastfo ding

”

varichi-« affeccrs the results, altheugh in this case the chonye increaso.

the siz: and sinificance of TEIY and produces a sioniiicnt t-scoiv for
(Equation V.20, But whenever social variables, such as tyre of neighborhoed ave

includs 1, beth cocfiicients drop in value and gheir t-scores fall  Dbelow the
preseribod ltevels of significonce (Equations V.4 and V.5).  This is due te
collincarity bozoven the LY variables and thene social variables, a problo
which vill be discussed move fully in the last section. AL this point sutfice
it to say that, when such collincavity i present, it is dmposcible to be sure
that the Jow t-scores really mean that the family's teilet facilitics have no
influence o the risk of death.

Extremely poor housing conditions also increase an infant's chances of death.

Equatica V.1 shews that an infant living in a one room dwelling (RS 1) hasn o much
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hipher probability of death, about 5 higher, than infante Living in o three

1 |

or fouwr room deelbing., Hone of the other RMS variables dre associated
with sipnificant differentials in the risk of death,

An attempl. was made to determine vhether the care the child rveceived, as
represented by the person prinarcily responsible for the child, had any o Fieet
on its chances of survival,  In very few cases was anyone other than tle rothor
named and none of the variables basced on this dnformation shoved any asn: cciation
with mortality. We were somovhat suspicious of the information, however, cspeceially
since the nunber of working mothers crececded the number who reported that semsona
clee took primary responsibility for the child. but a variahle defined to represent
working mothers also showed no association with movtality.

We then tested a varicty of more general social variables. Most of these
arc usually thought of as proxics for Lhe family's standard of living -~

family size, type of neighborhood, occupation of the Cather, and marvital status
2

A

of the mother, Most of thom showed some association with mortality.  Dut,
unfortunately, they also cxhibited a tendency to be correlated with seme of the
other variabtes tested, voriables which ave capable of having more dircet links
with the risk of death. As a result, the coefficient estimates and t-scores
of these variables proved sensitive te the addition of some of the social
variables.  As noted carlicow, the variables vepresenting toilet facilities
vere capeclally sonsitive to this problem

Tufants horn to familics in vural HBRA), or very poor urban (NBR3),

neighborhoods faced higher risks of death than those born to families in

1/ This variable dees not appear to be weasaring crvowdedness.  Persons per
room was Lested in sone ol the regressions and vas insigniticant,

2/ The cducational lTevels of each pavent were also tested, separately, vith
the same vesults as in the neonatal malysis. Only the very small group of
parents with no education showed any dificrence from the omitted group,
those with some primary cducation, and this difference wvas inthe "wrong
divection,
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Y d L urban neighborhoods (Bquat ions Vo4 and V,.5) . Two things should be
noted aboul these results,  The Fivst is that Tike the (potentially) wore
ditect caunen of mortality, they are sensitive to the inclusion of ot r
social variables,  The other ds that there are very fow Tiving chiddron in the
RERD class,  This makes the result and cspecially the size of the coctfic Lont,
which is quite large, ratier doubtiuol,

Equations V.4 and V.5 show that infants born into Larpe Familics -- those
with sceven or wore menbcrs in the houschold (FAH3 and FALM) - have siynivicantly
higher probabilitices of death chan those born to 3 or 4 person Familic: (Lhe
omitted class). The diffcerential is approzimately the same for 7 or & poroon
familics (PAM3) as for larger ones (FAMA) and averages about . 10-,12.

Father's occupation shows an intuitively reasonable associalion with wortality.,
Infants vhose fathers ave professionals (0CF2-4) have a considerable advantone
over those whose Lathers are farma workers -- theiy probability of death is lower
by .10. The infants of craltsmen (0CFS$-13) have a somewhat smaller but still
significant advantage, wvhile those in the unspecifiled and mizec!lancous classes
arce not statistically different from the omitted class, farm workers' intfants,
in their mortality experience (Equation V., 4).

Father's occupation and marital status of the mother are highly correlated --
whenever the mother is single, the Cather's occupation tends to be left
unspecificd.  The results for [ather's occupation when entercd separately have
been discussed.  Marital status of the mothoer is lem significantly associated
with mortality (Fquation V.5). Infants of single mothers (MARML) have nuch
higher prebabilitics of death, and infants born into common-law mavyiages

1/
(MARM2) have somewhat higher probabilities, than do infants born to Tegally

1/ The coefficient falls just short of sipnificance at the 95 percent level,
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marricd women.  When marital status was included i regression: with Lather's
ocenpation the cecofficient for MARMI was much higher, about .35 as comparcd
to the .22 in Fquation V.5, Even the latter coclficiont scoms quite high
and we suspect Ehat the estimates are hiased by the presence of multbi-
collincarily,and possibly by the fewness ol the obsorvations in cach class
1./

as well.

Two other characteristics of the cquations that include marital status
merit attention. As Equation V.5 illustrates, whencver marital status was
included, the lowest birthweight class (BWT1,2 and 3) was no longer significant,
And when both marital status and father's occupation were included, cven the
vaccination variable was allceted by the problems of collinearity. Its co-
efficient dropped to nearly half its former value and was sipnificant only at the
90 percent level.

The next scetion takes up the implications of this collincarity and considers
what can be done,

3

Multicollincarity, A Hypothesis, and Divections for Turther Rescarch

The social factors uscd in these equations, and in other chapters of this
report, present something of a conceptual problem.  They are generally intended
as proxics fov a suspected causal factor, or factors, rather than as possible

dirvect causes in their own right. Tor example, type of neighborhood and

father's occupation are proxics for the cenditions that accompany poverty

1/ VWe are particularly reluctant, however, to stress the fewness of obscrvations
in this case. I the distributions by marital status are, in reality, identical
for living and dead infants, we could have expected to find 17 living
infants with single mothers and 25 born to common-law unions, rather than
the 3 and 9, respectively, that were actually suvveyed (Table 2, chapler
appendix). The mubers actually surcveyced may be the product of sampling
variability, or they may signal an wnderliying velationship. Only by

analyzing a larger sample can we discover which is the casce,
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or alffluence, whils parent.’ cducation fa Tragquosily o ceated asoa pros=y for
knowledpe of chil. core.  bui wnactly booawse thow oee provice, it s JdidSieult
to ki whether o =tatistics! asseciativn constitui o osuppert Lo the hy otnesiued
factor, or repres.enbs some oiver, as yol unsusps ctedy dinfluenee,

In this analyois, unlile the 2 of previous che bevs, the neceial factors

present a statistical mobloa as weil, They are corvelated vith some ol the
factors which can be viewed as possible promimate cavees of death -- that is,
those that may haeve a dircct link with mortality. This ig the reason that the
results for thesc prozimate caunses are wunstable vhen certain of the social factors
are cntered in the regressions, a problem that did net arise in the analvees

of Chapters II and IV,

The results for the variables representing the toilet facilities available
to the family were particularly affected by tols problom,  When these variabies
werc specified in regressions that included only the factors we belicvod
could be proximate causes of death, their cocefficients were of the empocted
sign and TLT2 (no toilet facilitics) was statistically significant. Whon the
specifications were cxpanded to include some of the social factors, such as
type of nheighborhood, the toilet variables became insignificant. Yot factors
like type of ncighborhood are not proximate causes of death; in fact, thuy
stand in for just such factors as toilet facilitics, that arce expected to be
proximate causcs.

" s : . 2

The significance of the social factors, and the increascd R™'s they
produced, suggest that they represent not oq}y some of the factors for which
measurcs are available, such as toilet facilities, but others for which no
measures are available from the survey. We hypothesize that thb proximate

causcs which the social variables represent are the true causes of wortality

and that the results {rom the cquations that exclude social factors arve valid.,
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BL e e el sl D e monasEret . ks conc Toeive by e e the pronimate
caunies caad s ecdal beatoarn move Luvethoer o the obsese i el

Bavieot by, i o Lbo b chie Lo inset Hicient iotaomation - the factors
of ntoros @ honel Do epoun iodependent vaaiation, o tais ool of obser-
vitbions, to peermit th Leoindividaa? offects Lo be entiasted, The coonomotiic
Fabel Tor this condition s maliicollincarity, When it i- present, insignilicint
coullicicnts cannels b taken as evidence that che Factor has no olfcet, only that
the collinesrity is oo severs Lo permilb it Lo be eulinsted.  Factors with
significant coclficicnts may alse be affected.  While collincarity does tend

1/

to produce insignlficant t-scoves, it docs not guarantee them, and it also
tends to bias the cocflicient entinmates (Johnston, 1972). Thus we may be
misled about the true  offcct of a significant variabbe 2/

It is not accidental that this problem has appeared Lov the first time in
an analysis based on a relatively small set of obscervations., In a small sample
there is less chanee for cach of the facters of interest to exhibit crougi
independent variation, While total sample size is importnt, it scems lLikely
that the observation sct of infants 28 days to 5 wmonths suffers particularly

3/. 4/

Lrom the small number of living children in the sroup -- only 997

1/ Because the standard crrovs of the coefficicents become very large as the
XN matrix approaches singulavity.

2/ As the discussion indicates collincarity makes it difficult to attribute the
correct inlluence to eoch viriables but it does not prevent the affected variables
from contributing to the explanatory pover of the equation, as measured by the RT,

3/ In the neonatal observation sel, not only was the number of living children larcer,
but the comparison group wa: expanded by the inclusion of post-neonatal deaths, In
the bivtheeipht analvsis, the obscrvation scet was also considerably larger, and the
vaviation being analyoed was in birthweicht rather thanm mortality so that infant
deaths apain contributed to a hipher density of observations in the "comparison
proup’ -- heavier birvthweights,

4/ Part of the difficulty with small sample sizes is Lllustrated by our earlier dis-
cussion ol the results for mavital status of the mother. There are several reasons
to question the validity of these coefficients, buli we were reluctant to place
much weivht on one of them -~ the very fow living infants in the two classes of
interest -- since, had the distributions been identical for the living and dead
infants, we could have expected to find many more Living infants in these groups.
But only a larger sample would permic us to determine for sure whether the actual
nuwbers reblect sampling variability or a valid relationship,



~106-

The solution to the problem of multicollineavity is to get more information,
And it is clear from the preceding discussion that one way to do this is to
expand the sample size.  This could be done by combining two or three of the
13 Latin American project sites included in the Tnvestigation,  Even combining
one other project site, of reasonably good size, to the San Juan survey, should
produce a large enough ohservation set to insurce independent variation in cach
of the factors.

In general, the results of the analysis presented in this chapter ave good,
Tt is clearly possible to draw uscful and meaningful gencralizations fron the
data. But because of the multicollincarity, some of the results are not av
stable and as soundly based as is desirable, and we would like to have neore
confidenee in their statistical basis. We beliceve that this confidence can be
provided by an analysis of scveral of the project sites combined and
that the most profitable divection for further rescarch based
on these surveys is to cxpand the auvalysis of mortality owmeng infants 26 days

1/

to 5 months to a larger set ol obscrvations,

1/ We realiwe that combining several projects can present problems of data
comparability. DBut we belicve that, if carc is taken in combining, and analyiing
seveval projects, these problems will be vutweighed by the benelits.,
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APPENDIX TO CHAPTER V
Distribution of Obscrvations 28 Days to 5 Months of Age
by Tactors Uscd in the Regressions

L. By Birthweight (in hundreds of grams)

Neaths Sample
Less than 24 92 4
25-29 147 13
30-34 164 36
35-39 163 27
Over 40 43 16
Not specificd 80 3
TOTAL 689 99
2. By Length of Pregnancy

Deaths Sample
Less than nine months 126 7
Ninc months 538 91
Not specificd 25 1
TOTAL 689 99

3. By Whether Infant Was Breastfed and Age Weaning Started

Deaths Sample

Breastfed, weaning started at less

than 1 month 205 28
Breastfed, weaning started at 1 month 143 14
Breastfed, weaning started at 2 months

or morce 119 16
Breastfed, nover weaned, eor age of

wveaning unknown, or not known

vhether weaned 109 33
Never breastioed 107 8
Not specilicd 6 0

TOTAL 689 99



. By Sex oof Child

Female
Malc

TOTAL

S AP

Dealiv
35
334

689

Hanple
43
I

D)

5. By Whether or Not the Child Reccived Any Vocclnations

Yes
No
Not specificd

TOTAL

6. By Typce of Neighborhood

Well-to-do, good, or medium
Poor

Very Poor

No ncighborhood or rural
Not specificd

TOTAL

7. Number of Perseons in the Houschold

1 or 2

3 or 4

5o0r 06

7 or 8

9 or more
Not specified

TOTAL

Deaths

352
310
27

689

Deaths

140
112
52
383
2

689

Deaths

80
216
154
126
113

0

689

Sample
75
24
0

99

36
30
3
29
1

99

Sannle
0
44
32
17
6
0

99



8. My Type of Water Facility
Pipcd water inside 98
Piped water outside 76
Other 514
Not specificd 1
TOTAL 689
9. By Type of Toilet Facilitics

Deaths
Flush or communal 80
Other 182
Nonce 425
Not specified 2
TOTAL 689
10. DBy Number of Rooms in the Dwelling

Deaths
1 room 137
2 rooms 179
3 or 4 rooums 283
5 or more rooms 82
Not speciflicd 8
TOTAL 689
Ll. By Marital Status of Mother

Deaths
Singlc 115
Marricd 400
Common~law or other 171
Not specificd 3
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APPENDIX TO CHAPTER V, continuad

TOTAL 689

Sample
37

8
53
1

99

Sample
33

31
34

99

Sample

20
52
19

99

Sample
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ATOERDIN to Ui EER VL continued
12, By Occupation of the Father
Doaths Sople

Farm worlkers AR 20
Professionals 25 I5
Craftsm n 153 32
All other 132 20
Not specificd a7 0

TOTAL 689 99
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CHALEEE VI, Determinants of Mortality in Children
Six Months or O0lder

Introduction

In the San Juan project, most of the deaths of children under one ycar --
fully 86 percent -- occurred before the infant reached six months of age. As
Table VI.1 shows, there were 1,641 deaths among infants 0-5 months and only
259 among older infants during the two year survey period. Deaths among one-
year-olds totalled 153, out of a pepulation of about 21 thousand. There were
55 deaths of two-year-olds, 32 of three-year-olds, and 16 of four-ycar-olds.

This chapter takes up the analysis of mortality among these older infants
and children. ‘Two age groups were analyzed separately -- infants 6 to 11 months
and children 1 through 4 years.,

The set of obscervations defined for the analysis of infants 6 to 11 months
includes all infants in the survey between 6 and 11 months at death or inter-
view, a total of 247 deaths and 85 living infants (Table VL.1). The set
defined for the analysis of 1 through 4-ycar-olds includes all children 1
throuph 4 years of apge at death or intcrvicﬁ, a total of 247 deaths and 0674
living children (Table V1.1). As in Chapter V, these definitions correspond
to cohort death rates, which compare deaths in a certain age gr&up with the
number of living children in the same ape group. The weiphts used f[or the

obscrvations are sct out in Appendix C,
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TABLE VI.1. San Juan: Population and Number of Survey Observations
Retained Tor Analysis (for two years) by Age Group

Deaths Livine children
Obscervations Observations
Retained Retained
Population for Analyiis Populalicn for Analvsis
0-5 months 1,651 1,495 { 119
220,280
6-11 months 259 247 ( 85
1 year 153 145 21,040 203
2 years 55 55 g 156
\
3 years 32 32 /63,140 159
4 years 16 15 \ 156

Source: Population figures from Puffer and Serrano, 1973, p. 9.
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The literature review surveyed a large pumber of factors that are believed
to be associated with the survival of a child 6 months orv older (lusscell and
Burke, 1974, Part Onc). They are the same Factors that are hypothesized to be
jmportant to mortalily among younger infants, but social and environmental
factors arc presumed to be primary during this period, and mecasures of prcn51a1
history such as birthweight and pestation period are presumed to be insignificant.
The ehild's diet, a measure of its nutritional status, is expected to be
important. Other factors include: the medical care given the child, including
whother or not it received any vaccinations, and its discase history; the sex
of the child; and a varicty of social and cenvironmental conditions such as
the type of water and toilet facilitics available to a family, family size,
father's occupation, marital status of the mother, numboer of rooms in the dwelling,
and type of ncighborhood.

A scrics of regressions were specificd to examine the importance of these
factors for cach of the two age groups =- 6 to 11 months and 1 to 4 ycars.

The results arce presented in Equations VI.1-V1.3. Equation VI.1l is the basic
cquation for the 6 to 11 month observation sct; like the basic equation in
Chapter V, it contains only those factors that can be viewed as proximate

causes of death. Equation V1.2 adds a number of social variables to the basic
gspecification, Equation VI.3 is a typical cquation for the 1 through 4 years age
proup.

The dependent variable for this analysis is a binary which takes on the
value 1 (onc) for deaths and 0 (zcvo) for living children. As in earlier
chapters, it is interpreted as the probability of death during the period spueci-
ficd by the observation set -- either 6 to 11 months or 1 to & .ycars. Likewise,
as before, the independent variables are in binary form, and the coefficient for

cach variable gives the difference in the probability of death associated
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with meroership in the class represented by the variable, as compared to
1/

memberstin in the omlzted class, Definitionn of the classes voprosented

by the independent veriables are given in Appendix B,

In zoncral, the results of the regroessions Lor Lolh obseryilion sels wore
disappointir:. The ability to genevalize across chibiren and to { “entifly
determizant: at high confidence Levels does not exist Yor either sct. Bven i@f
we relax our vecguiverents for statistical significance, as we hove Jdone here,
the results provide little uscful information. And, of coursc, Lhe touver
confidence levels make this information wore tentative, Furtlr, less of the
variation in survival cxpcricnce is explained:  the cocfficicnt. of determina-
tion (hz's) are .026 and .066 respectively in Equations VILL anc V1.2 -- the
equations for the 6 to 11 month children, and .003 in Equatien VIL3 -- the
equatiocn fer the 1 through 4 ycar children.

In both cases we suspect that the difficulties ave duc to the emall
aumbers of deaths involved. The analysis of mortality ameng infants 28 days
to 5 meaths (Chanter V) has alrcady shown that relatively small sanple sizes
reduce our ability to draw the appropriate generalizations out of the myriad

2/
factors gpcrating in cach casc, The number of living children in the obscrvation
sots used Fere are cither similar (6 to 11 months), or far greater (1 to 4 yuvars)
than in thac carlicr analysis, but the numbers of deaths arc much swmaller --
247 in cach case (Table VIL1).

For the 1 to 4-year-olds the problem may ultimately stem from the fact

that there are so few deaths in the population.  The 247 deaths, essentially

l/ For fuller discussions ol the definition and interpretation of binary
variables, sce Appendix Boand Chapter 11.

2/ Hote that this is not per sce a problem of having sampled too small a fraction
of the population == the fraction sampled is the same for all age groups in
the study, and the population of deaths was surveyed, Tt is instead a matter
of the ability of the resulting obscrvation set to reflect the full range of
variation that occurs in cach of the factors of interest.



all those that occurved during Lhe 2 year survey period (table VI.1), are
aggpregatod over such o dide age ronge thaio the causes of death wmay ciifer
considerably. Within cach year of age the deaths are so fow as Lo sugpest
that generalization may be difficult. Thus oven LL enough projects could
he combined to produce a suitable sample size, a useful analysis of this age
group may not he possible.

But the results for the 6 to 1l-month-olds, while not good cnough to offer
guides for policy, do suggest that it is possible to gencralize about the causes
of death for this group. There are a sizcable number of deaths in this narrouv
age range; cxpanding the obscervation sct to include several project sites would
produce a large cnough sample to support a uscflul analysis.

The following scetions will discuss the results in a little morc detail,
First, the results for infants 6 to 11 months are presented, then the results

for children L through 4 years.

The Regressions:  Infants 6 to 11 Months

On the basis of the literature review we speciliced regressions for this
obscrvation set, all infants 6 to 11 months, which included most of the samc
factors tested in the regressions for infants 28 days to 5 months., The structure
of the regressions specificd was also similar. We first tested those factors
that scemed lilely to be proximate causes of death (Equation VI.1). Then we
added a variety of social variables, which serve as proxics for more direct
causces of death, to the basic specifications (c.g., Equation VIL.2).

The results were faint echoes of those Tor the 28 days to 5 months age
group. In Equation VI.1, for cxample, the coefficients are generally of the
same sign as th. counterparts in Chapter V, but not onc is significant at

cven the 80 pere .t level (although VACC and CAL2 fall just shorti. In Equation
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POUEATION Vs Bande Mquation for 6 to Telonth-0lds

Dependent. Nariable: Leaths 6 to 1L mouths = 1

Set ol Observations: Records of all infinmls 6 to L1 months of age.,
) F for Factor

Name of i'actor Newnee_of Voriahles  Coofbizient L-score  (see note)

Sex of Child SEX -0.005 0.29 0.084

Type of Water Tacilitics WIR1 0.000 0.16 0.10
WI'RR2 -0.009 0.21

Type of Toilet Tacilitics TLTL 0.026 0.61 0.60
TL1'2 0.044 0.98

Whether Child Recceived Any VACC -0.048 1.17 1.37

Vaccinations

Whether Child Was Rreastfed BRF1,2,3,4,5 and -0.015 0.39 0.15

6

Adequacy of Diet in Terms of CAL2 0.023 1.26 0.84

Calorics CAL3 0.0206 0.60

Constant Term - 0.043 - -

Rz for the cquation: 0.026

F for the cquation: 0.94

a. significant at the 95 percent level of confidence.
c. significant at the 80 percent level of confidence.

NOTE: ZILach F-value indicates whéther the factor as a whole is statistically
significant. When a factor is represented by a single variable the
F is simply the square of the t-score. When a factor is represented
by more than one variable it turns out that, in general, the factor
ig significant whenever at least one of the variables has a significant
t-score. Limitations on computer time made it impossible to calculate
these F's for cquations other than the basic cquation in cach chapter
but the reader can tell when a factor is significant by examining the
t-scores.
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LOBATEON Ui Banlo dguatidon for 6 to Ll-Month=0Llds
With Sociol Variables

Bepende ! Gariablcr beaths O to LT Monthn = l.

ot of Cocervatioes:  dlecords ot abl dnloeis 6 Lo 11 wonths of ape.

Koame_of frelor Hopw_of Varibles Cocllicicul L-score
Sex of Giild SEX -0.019 0.93
Type of tater Facilitices WIRL 0.030 0.63
WIR2 -0.021 0.41
Type of Toilet Facilitics L1 0.019 0.40
TLL2 0.040 0.83
Whether Child Reccived Any VACC -0.063 1.41°¢
Vaceilnations
Whether Child Was Dreastfed BRF1,2,3,4,5 and 6 -0.025 0.62
Adequacy of Dict in Terms of CAL2 0.022 1,03
Calorics CAL3 0.029 0.58
Type of Neighborhood NBR1 -0.038 1.01
NBR2 and 3 0.021 0.63
NBR&4 0.0106 0.51
Number of Rooms in Dwelling, RMS1 -0.054 1.57¢
RMS 2 -0.025 0.81
RMS3 0.002 0.08
Occupation of Father OCFr1 -0.121 2,28
0Cr2,3 and 4 -0.068 1.72¢
0C¢rg,9,10,11,12 and 13 -0.038 1.22
0CF5,6,7,14 and 15 -0.058 1.73¢
Number of Persons in lHousehold TAML -0.016 0.57
FAM2 -0.004 0.14
FAM3 ~-0,011 0.32
FAMY 0.033 0.82
Marital Status of Mother MARM1 0.165 2.28%
MARM2 0.016 0.55
Constant Term 0.077

R? for the cquation: 0.0066

1 for the cquation: 0.86

a. significant at the 95 percent level of conflidence.
b, significant at the 99 percent level of confidence.
c. siguificant at the 80 percent level of confidence.
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Dependent Variable: BDeaths

Sct of OUbsorvations: Record:.

Name of Factor

Whether or Not Child Was
Breastfed and Age
Weaning Started

Sex of Child

Whether Child Reccivad Any
Vaccinations

Child's listory of Infectious

Diseases

Person Responsible for Care
of the Child

Type of Neighborhood
Number of Persons in Housec-
hold

Education of Father

Type of Water Facilities
.Type of Toilet TFacilities
Constant Term

R2 for the cquation: 0,003
T for the equation: 0,12

bovad g

tinroush 4

Voabl o oehi bl

Namer of Vaviahles

BRI7Y
DRI2
BRI3
BRY4
BRI'S
BRF6

SEX

VACC

DIS1
DIS?Z

CAREL

NBR1
NBR2
NBR3
NBR4

FAM2
FAM3
TAMA

EDTF1
EDI2
EDF3

WIRL
WTR2

TLTL
TLT2

Coove b fa e

0, 0004
0, ee?
G, 0006
-0.0002
0.0005
-0.007

0.0007
-0.005
-0.002

0.00005
-0.00]
-0.0007

0.002

0.006

0.003

0.001

0.002

0.003
-0.003

0.001

0.0009

0.001
-0.0005

-0.0008
0.004

0.0006

a. significant at the 95 percent level of confidence.
c. sipnificant at the 80 percent level of confidence.

L= v

0,00
0.6
0.0
0.0
0.G7
0.17

0.19

[eRoleNol
8] LU 2 T o (S gy
[l Ty = C 1=

[elelNe
oy e

ra
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VI.2, the results improve a little with the addition of the social variables.
Yhe vacceination variable shows that infants who have been vaccinated have
a lower probability of death during this period than those who have not. The
value of the coclficient is close to the estimates for the younger group in .,
Chapter V and is significant at the 80 percent level. As before, infants living
in once room dwellings (RMS1) 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 likely to survive,

As we noted in our carlier discussion, these results indicate that it is
possible to genceralize aboul the causes of death in this age group. But the

1/

sample size is too small to allow the generalizetions to emerge clearly.~
The larger sample that could be gencerated from several project sites cembined

would permit a more definitive analysis,

The Regressions: Children 1 through 4 Years

We specified regressions for this observation set -- all children 1 through
4 years ~-- which included most of the same factors included in the regressions
for the 6 to 11 month children., The nutrition measurcs were not included because

2/
the survey data would not allow us to develop such measures, The measures

1/ Sce the discussion in Chapter V of the problems that arise from inadequate
sample sine, =

2/ Sce Chapter TI for further explanation of why nutritional measures could not
be developed,
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that were tested arc: whether or not child was breastfed, sex ol child, wh ther
child received any vaccinations, child's hircory of infectious discancs, peroa
responsible for care of child, type of neighborhood, cducation of rather,

number of  persons in houschold, type of water facilitics, and type of toilet
facilitics. Jquation VI.3 is typical of the results. MNone of the factors

in this regression or any of the other regressions specificd were sipnificant
even at the 80 percent level of confidence. As noted carlier, this undoubtedly
reflects the very small number of deaths -- a total of 247 were retained for

analysis -- in this age group.
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APPENDIN TO CHAPTER VI.

Distribution of Obscrvations 6 to 11 Months of  Age

by Factors Used in the Regressions

1. Ly Whother oy Vot the Child Received Any Vaccinations

Deaths

Yes 196
o 44
Not sprcified 7
TOTAL 247

2. Dy Tyre of Neighborhood

Deat:hs
Well-to-de, good or medium 43
Poor L4
Very poor 27
Rural or no neighborhood 131
Not speciiied 2
TOTAL 247

3. By Nuzbder of Rooms in the Dwelling

Deaths
1 room 31
2 roonss 606
3 or 4 rocms 119
5 or more rooms 29
Not speciiied 2
TOTAL 247
4. By Marital Status of the Mother

Deaths”
Single 31
Married 154
Commoen-law or other 61
Not specified 1
TOTAL 247

Sample

81
4
0

85

Sample

48
12

24

85

Sample

13
14
34
24

0

85

Sample
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APPENDIX TO CHAPTER VI, continucid

5. By Occupation of the Fathoer

NDeaths Sanple

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 Sample
Flush or ccemmunal 15 34
Other 85 25
None 145 26
Not specified 2 0
TOTAL 247 85
7. By Sex of Child Deaths Samplc
Female 127 43
Male 120 42
TOTAL 247 85

-

8. By Whether or Not Child Was Breastfcd and Age Weaning Started

Dcaths Sample

Breastied, weaning started at less

than 1 month 39 18
Breastfed, weaning started at 1 month 34 11
Breastfed, weaning started at 2 months

or nore 121 45
Breastfed, never wcaned or age of

weaning unknown, or not known

whether weaned 31 6
Never brceastfed 18 5 .
Not specified 4 0

TOTAL 247 85
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9. by Type of Water Faciliticens
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TOOCHAPTER V1, continuced

Dueaths
Piped water inside 25
Piped water outnide 37
Other 184
Not specificd 1
TOTAL 247
10. By Number of Persons in lousehold

or
or
or
or
9 or morc

Not specified

~ UL

TOTAL

11. By Marital Status of Mother

Single

Marvied

Common-law or other
Not specified

TOTAL

NDeaths

20
76
74
46
31

0

247

Deaths
31

154
61

247

Sample
33
9
43
0

85

Sample

30
29
15
11

85

Sample
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CUAPTER VII. Analysis of a Major Cause of Decath:
Diarrheal Discasc

Introduction

The Inter-American Investigation of Mortality in Childhood paid parti-
cular attention to gathering and organizing information on the causcs of
each death in the survey. Since multiple causes are involved in any death,
a hierarchy was cstablished among them. The major underlying causc of cach
death was first selected -- "the discase or injury which initiated the train
of morbid events leading dircctly to death." Two types of associated causes
were recognized. Conscquential causes were those conditions "trigpered by the
underlying cause." Contributory causes included all other conditions which
Veontributed to the Fatal outcome, but which...(were)...not related to the
discase or condition dircctly causing death" (Puffer and Scrrano, 1973, p. 74).
The analysis in Chapters IV, V, and VI is based on the assumption that
factors like low birtlweight, poor nutrition, and poor sani.tary and living
conditions predispose a child to illness and death, without reference to the
type of illness, and that these conditions are truly the underlying causcs ol
death. But it also scems likely that certain of these conditions may be
more closcly associated with particular illnessces than others and analysis of
a single illness, or related group of illnesses, may be able to identify these

relationships. Where the cause of death is a major one these more precise resulty:
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can help to focus preventive cfforts. This chapter takes up the analysis aof
a major cause of infant mortality: diarrvheal discase.

Diarrheal discase was [ar and away the most important causc of death uncovered
by the Tnvestigation, Tor all the survey sites together, diarrheal discase
was the underlying cause of death for 28.6 percent of the deaths of children -
under [ive; it was an assoclated cause In another 11.2 percent of the cases
(Pulfer and Scrrano, 1973, pp. 138-141). The proportions were similar in
San Juan -- it was an underlying causc in 25 percent of all deaths under five
and an associated cause in another 12 percent (Table VILL).

The large number of deaths involved makes diarrheal discasc a good single

1/

causce to analyze. And in this first attempt at investigating a single cause
of death we chose to use the largest possible number of observations, within
onc of the age groups alrecady defined (and successfully analyzed). Thus we
selected the 28 days to 5 months group and uscd all deaths for which diarrheal
discase was cither an underlying or an associated cause of death -- a total
of 363 deaths (Table VII.1). This choice should be kept in mind, as one
refinement of the analysis might be to concentrate on those infants for which
it was an underlying causc, omitting those for whom it was only an associated
cause.

The full sct of observations was then defined, as in Chapters V and VI,
to correspond to a cohort death rate. TFor a specific cause, a cohort rate
compares persons vho died from that causc with living persons in thec same age
group. Thus the obscrvation sct is composed of the 363 diarrhea deaths and the

2/
99 living children between the ages of 28 days and 5 months,

1/ Two other categorics that might be investigated if this approach were extended
ave "pneumonia and influenza,' and “eertain perinatal causes," both of which
arc underlying ox associated causes in a large number of cases (Puffer and
Serrano, 1973, p. 378). '

Sce Appendix € for the weights applicd to these observations,

{ro
~
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TABLE VII.l. Decaths from All Causes and from Diarrheal Discasce,
by /\go_]_/ )

Deaths wi.;l} Diarrheal Discase as:

All Deaths Any Cansge— Underlying Cause

‘ Numberx: Percent Nuber Percent
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 40.9
1-4 years 247 ' 53 21.5 26 10.5
TOTAL 1,989 742 37.3 497 25.0

1/ Tabulation includes only those deaths retained for the regression analysis,
2/ All cases with diarrheal discasc as either an underlying or associated causc.
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The dependent variabl: dofined Cor the repressions takes on the wodue
1 (one) for a deativ and 0 (rovo) Loy o living ciitd, As beloite, estinalon
of the dependent variable derived Dron an equaten are intevpooeted an the pro-
bability of death for childeen with the chavactoeristics speciticd,  And the
cocfficients for the indepeadent varviables, all o which ave binarics, show
the differential in the prebability of death asseclated with membership in
the c¢lass represented by the variable, as compared to membership in the omitted

1/
class for the factor.

The types of factors cipected to be related to death [ran diarrheal discase
are of the same sort as those cxpected to be related to gencral mortality in
this age group. While the literature review (Russell and Burke, 1974, Part
Onc) suggested one or two factors which might show a stronger relationship
with diarrheal deaths than with mortality in gencral -- specifically nutrition
and sanitation -- it zave no reason to exclude any of the factors considered
in Chapter V. Thus we tested the same spceifications here. The factors tested
include: birthweight; length of pregnancy; the medical cave given the child
and its discasc history; the child's diet and history of breastfecding; the
sex of the child; and social and envirvonmental conditions, including toilet and

water facilitics available to the family, family size, father's occupation,

housing, typc of neighborhood, and marital status of the mother.

1/ Definitions for all the variables shown are listed in Appendix B, The
sunmed variables shown in the cquations denote variables wiich combine
the classes indicated by the components of the sum. Distributions of the
factors over the classcs represented by the variables are given in the
chapter appendix.
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The striliing thing abont the vecvits, oo do Fguat Doen VEL, =810,

is that they ave simply o replay of those For ondoinfant o0 days oo bovonths --
with the important diffeccnce that the Tevels of significance and lfi' ave Towor,
Thus the isolation of cne cause of death has not succeeded in produc? o
sharper or morc specific results, At the sane ifdue the anolysis previcos a
very clear example of the cffects of sample sine -= these cquations are hased
on the same nmunber of living children as werce the repressicss for all inlamts
28 days to 5 months, but only about hall as mauy deaths (303 vs. 68%).

Because the results arce so similar to thosc in Chapter V, they vill be only

bricfly revicwed in the following scction.

The Regression Results

Infants weighing 2400 prams or less at birvth face a higher visk of death
from diarrheal disease than heavier infants. The cocfficient for LWil,2 and 3
is significant, but a little lower in value than it was in Chapter Vi it also
shows the same sensitivity to the addition of variables representing the marital
status of the mother (Equation VIL.5). The reraining bivthweight ceefficients
show, as before, a tendency for the risk of death to decline for heavier infants,
but none are significant at the prescribed levels.

Length of pregnancy is reasonably stable in value and always significant
at the 90 percent level or better. The cocfflicient indicates that the probability
of death for prematurce babics is .07-.09 higher than for full-term babies;

this differential is below the estimates of Chapter V, which averaged about 12,

-

The sex of the child is significant less often than in Chapter V, but the

coclficients indicate that female infants have a lower risk of death.

1/ These are the same specifications shown in Kquations V.1-v.,5, Chapter V.



-129~

EQUATION VII,l: . Basic LEquation

Pependent Variable: biarrhca Deaths 28 Days to 5 Months = 1

Set of Ohscrvations: Records of all live infants 28 days to 5 wmonths of age,

and dead infants 28 days to 5 months of ape for whom
diarrheal discase was any cause of death.

¥ for Tac

Name of Factor Name of Variable Coefficient t-score (sce note
Birthweight BWT1,2 and 3 0.133 2.76° 2.852
BWT4 0.048 1.44
BWTS5 0.010 0.36
BWI6 and 7 -0.020 0.63a
BWT8 0.109 1.98
Length of Pregnancy PLG1l,2 and 3 0.074 2.04% 4.16%
Whether Child Was Breastfed BRF1,2,3,4,5 -0.080 2.198 4.808
and 6
Sex of Child SEX -0.034 1.67 2.79
b
Whether Child Received Any VACC -0.060 2.64b 6.97
Vaccinations
Type of Water Facilitics WTR1 0.023 0.45 0.11
WIR2 0.007 0.16
Type of Toilet Facilities TLT1 0.025 0.60 1.04
TLT2 0.060 1.22
b
Number of Rooms in Dwelling RMS1 0.120 3.23 -
RMS2 0.024 0.95
RMS3 0.028 1.02
Constant Term - 0.035 - -
R% for the cquation: 0.105

¥ for the equation: 3.27
a. significant at the 95 percent level of confidence.
b, significant at the 99 percent level of confidence.

NOTE :

Each F-value indicates whether the fdettor as a whole is statistically
sipnificant. When a factor is represented by a single variable the

¥ is simply the square of the t-score., When a factor is represented
by move 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. Limitations on computer time made it impossible to calculate
these ¥'s for equations other than the basic cquation in each chapter
but the reader can tell when a factor is significaut by examining the
t-scores.
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for Breastfeeding listory

Dependent Variable: Diarrhea Deaths 28 Days to 5 Months

= 1

Set of Observations: Records of all live infants 28 days te 5 months of age,

and dead infants 28 days to
diarrhecal discase was any cause of decath.

Name of Factor

Birthweight

Length of Pregnancy

Whether Child Was Breastfed

Sex of Child

Whether Child Received Any
Vaccinations

Type of Water Facilities

Type of Toilet Facilities

Number of Rooms in Dwelling

-

Constant Term

R% for the equation: .128
F for the equation: 3.43

a. significant at the 95 percent level of confidence.
b. significant at the 99 percent level of confidence.

Name of Variables

months of age

Coefficient

BWTL,2 and 3
BWTS

BWTS

BWT6 and 7
BWTS

PLG1,2 and 3
BRF1
BRF2
BRF3,4 and 5
BRF6
SEX
VACC
WTR1
WTR2

TLT1
TLT2

RMS1
RMS2
RMS3

0.
044
.00S
.032
.104

-0,
-0,
-0.
-0.1

oo

o OO

110

.059

.003

.002

.061
.099

.133
.011
.025

.089

L -0 N

wr—= o

oo

—

OO W

.59

for whom

t-scorc

178
.31
.29
.00
.89

.87
.71
.80
.26
.o4b

.20

b

.06
.04

W41
977

b

.61
43
.90
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Dependent Variable:

Scl of Observations:
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Basic lquation wilh Measurces ol Diet Adegquacy
(and T'wo Social Variables)

Diavrhea Deaths 28 Days to !

Records of all live infants 28 days to 5 months of

and dead infants 28 days to

5
diarrheal discase was any cause of death.

-

onths = 1

ale,

months of age for wivm

Name of TFactor Name of Variables Cocfficient t-scors
Sex ol Child SEX -0.040 1.83
Bivthweight BWT1,2 and 3 0.088 1.76
BWTYS 0.033 0.95
BWL5 -0.006 0.22
BWT6 and 7 -0.038 1.15
BWTS 0.069 1.21
Length of Pregnancy PIG1l,2 and 3 0.094 2,548
Whether Child Was Breastfod BRF1,2,3,4,5 and 6 =0.061 1.62
Whether Child Received VACC -0.048 2.032
Any Vaccinations
Number of Persons in llouse- FAM1 0.027 0.86
hold FAM2 0.004 0.16
TFAM3 0.090 2,354
TFAMY 0.080 1.68
Type of Neighborhood NBR2 0.008 0.29
NBR3 0.131 2.138
NBR4 0.035 1.26
Type of Water TFacilitices WIR1 -0.010 0.19
WIR2 -0.005 0.11
Type of Toilet Facilities TLT1 0.031 0.64
TLT2 0.060 1.11
Adequacy of Dict in Terms CALL 0.047 1.22
of Calorics CAL2 -0.009 0.27
CAL3 ~0.046 1.76
Constant Term 0.065
RZ for the cquation: 0,128
T for the cquation: 2.80

a.  significant at the 95 percent level of confidence.
b. sipgnificant at the 99 percent level of confidence.
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tpetatin Yoniea Ty Deonpat ton
Dependent Varviablie:  Biavreheer Deaths 235 bays Lo B Daonths = |
Set of Obscrvations: Recovd:n ol all Pive indanis 20 days te 5 woaths of aoe,

and dead tndants 20 Jdays Lo onenths of oo Tor whiem diarcheal
discase vas any cvawse of decon,

Name of Factor Rome of Varinbies  Cocfficient L=ncor:
Sex of Child SEX -0.055 2.484
Birthweight BWTL ,2 and 3 0.096 1.75
BWT4 0.042 1.23
BWTL5 ~0.006 0.22
BWT6 and 7 -0.022 0.67
BWTE 0.067 1.19
Length of Pregnancy PLGL,2 and 3 0.073 1.98"
Whether Child was Breastfed BRF1,2,3,4,5 and 6 ~0,097 2 59b
Whether Child Received VACC -0.048 2.02"
Any Vaccinations
Number of Persons in House- FAM1 0.009 0.30
hold FAM2 0.004 0.14
FAM3 0.075 1.97%
FAM4 0.076 1.64
Number of Rooms in Dwelling RMS1 0.135 3.46b
RMS2 0.046 1.65
RMS3 0.0L11 0.38
Type of Neighborhood NBR2 0.006 0.21
-~ NBR3 0.127 2.012
NLR4 0.066 2.29°
Type of Water Tacilities WTRL 0.003 0.05
WIR2 -0.007 0.14
Type of Toilet Facilitices TLT1 ~-0.030 0.62
TLT2 0.011 0.20
Occupation of Father 0Cri 0.003 0.07
OCF2,3 and 4 -0.072 1.85
0Cr5,6,7,14 and 15 -0.030- 0.92
0CF8,9,10,11,12 and -0, 044 1.52
13
Constant Term 0.072

R? for the cquation: 0.147

F for the cquation: 2.78

a. significant at the 95 percent level of confidence.
b. significant at the 99 percent level of confidence.
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EQUATION VIIL.5: Basic Equation with Social Variables,
Including Marital Status of Mother

Dependent Variable: Diarrhea Deaths 28 Days to 5 Months = 1

Sct of Obscrvations: Records of all live infants 28 days to 5 months of age,
and dead infants 28 days to 5 months of age for whom
diarrhcal discase was any cause of death,

Name of lactor Name of Variables Coefficicent t-score
Sex of Child SEX -0.044 2.00a
Birthweight BWT1,2 and 3 0.038 0.67
BWT4 0.040 1.21
BWTS -0.007 0.26
BWI6 and 7 -0.022 0.68
BWTS 0.075 1.34
Length of Pregnancy PILG1,2 and 3 0.067 1,81
Whether Child Was Breastfed BR*1,2,3,4,5 and 6 -0.077 2,092
Whether Child Received Any VACC -0.044 1.88
Vaccinations
Number of Persons in Housc- FAMI 0.023 0.73
hold FAM2 0.004 0.17
FAM3 0.080 2,158
FAMY 0.076 1.64
Type of Neighborhood NBR2 0.009 0.30
NBR3 0.081 1,27
NBR4 0.062 2,227
Type of Water Facilities WIRL ~0.007 0.14
- WIR2 -0,007 0.16
Type of Toilet Facilitics TLY1 -0.016 0.35
TLL2 0.023 0.42
Number of Rooms in Dwelling RMS1 0.144 3.77Pb
RMS2 0.031 1.13
RMS 3 0.019 0.68
Marital Status of Mother MARML 0.166 2.83D
MARRI2 0.0061 1.70
Constant Toerm o,oaé
9

R” for the cquation: 0.158

F for the cequation: 3,29

a. significant at the 95 percent level of confidence.
b, significant at the 99 percent level of confidence,
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Breastfed infants have a substantially better chance of escaping death
from diarrheal discase than infants who are not breastfed, although the estimated
differential is somewhat less than that for all deaths in Chapter V., The same
sort of pattern cmerges 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 greatest
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 cquation. The equations indicate that
infants living in one room dwellings face significantly higher risks of death.
The type of water faciluities 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, ncighborhoods, but the estimates are unstable in
value and significance. Infants in large families arce at éreator 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
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of infants of sinple mothers scems suspiciously high (Bquation VIL.5). It
may be one of the results most affected by collincarity’in the data set.
The discussion in Chapter V of the difficultics resulting from collincarity
apply here even wore strongly. The reduced sample size has, in turn,
reduced our ability to draw generalizations with any confidence. But the

analysis provides no indications that the factors involved indeath from diarrheal

discase differ from those for general mortality in this age group.
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Distribution of Observations 28 Days to 5 Months of Age

by Factors Uscd in the Regressions

1. By Birthweight (in hundreds of

Less than 24
25-29

30-34

35-39

Over 40

Not specificd

TOTAL

2. Length of Pregnancy

Less than nine months
Nine months
Not specified

TOTAL

grams)

Diarrhca

Deaths

57
78
80
79
18
51

363

Diarrheca

Deaths

68
291
A

363

4
13
36
27
16

3

99

Sample

7
91
1

99

3. By Whether Infant Was Breastfed and Age Weaning Started

Breast:fed, weaning started at less
than 1 month

Breastfed, weaning started at 1
month

Breastfed, weaning started at 2
months or more

Breastfcd, never weaned, or age of
weaning unknown, or not known
whether weaned

Never breastfed

Not specificd

TOTAL

Diarrhea

Deaths

109

91

123

w o

363

Sanmple

28
14

16

o

99
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APPENDIX [0 CHAPTER VII, continued

4., DBy Sex of Child

Diarrhea

Deaths Sample
Female 201 43
Malc 162 56
TOTAL 363 99

5. By Whether or Not the Child Received Any Vaccinations

Diarrhea

Deaths Sample
Yes 175 75
No 169 24
Not specified 19 0
TOTAL 363 99

6. By Type of Neighborhood

Diarrhea

Decaths Sample
Well-to-do, good, or medium 67 36
Poor 53 30
Very poor 32 3
No neighborhood or rural 210 29
Not specilied 1 1
TOTAL 363 99

7. Number of Persons in Houschold

Diarrhea

Deaths Sample
1l or 2 42 . 0
3 or 4 112 44
5 or 6 75 32
7 or 8 66 17
9 or wmore 68 ‘ 6
Not specified 0 0

TOTAL 363 99
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ATPTENDIN TO CHAPTER VIL, continucd

8. By Type of Water Facility

Diarrhea

Deaths
Piped water inside L4
Piped water outside 33
Other 285
Not specified 1
TOTAL 363
9. By Type of Tecilet Facility

Diarrhea

Decaths
Flush or communal 34
Other 100
None 228
Not specified 1
TOTAL 363
10. By Number of Rooms in Dwelling

‘Diarrhea

Deaths
1 room 84
2 rooms 104
3 or &4 rooms 133
5 or more rooems 40
Not specified 2

TOTAL 363

Sample
37
8
53
1

99

Sample

33
31
34

1

99

Sample

20
52
19

99
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11, By Marital Status of Fother

Diarrhea

Meaths Sample
Single 69 3
Marricd 188 87
Common-1aw or other 105 9
Not specificd 1 0
TOTAL 363 99
12. By Occupation of the Father

Diarrhea

Deathis Sample

Farm workers 157 . 26
Professionals 10 15
Craftsmen 84 32
All Other 59 20
Not specificd 53 6

TOTAL 363 99
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CHAPIER VIII. Conclusions and Some Implications for Policy

Introduction

Infant mortality rates are higii in many of'thc developing countrics.

In San Juan during the survey period 81 infants died before their first
birthday for every thousand that were born alive. By contrast, there werc
only 4 or 5 deaths per tho;sand in the Canadian and United Statces project
sites included in the Investigation (Puffer and Serrano, 1973, p. 61).

Simply for humanitarian reasons it is desirable to reduce this waste of
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 cxample,
many students of fertility belicve that high infant mortality rates are once
cause of the high birth rates in developing countries -- parents have additional
children as protection against the risk of losing some of them. This suggests
that reductions in mortality might help bring about lower fertility rates.

As another example, it is suspected that high child mortality reduces parcents'
willingness to invest in their children's education and training, and this

has repercussions on the amount of human capital cmbodied in the country's
labor force.
Thus programs to combat infant and child mortality may stem from short

term humanitarian motives alone, or they may be part of a strategy aimed at

cconomic development over the longer term. In cither case, there is a wide



-141-~

range of possible prograw; to choose from,ranging from those specific to the
problen to others for which reducing mortality may be.only a ncc&;dury or
indiveet poal.  The program planner, with Llimited resources at his command,
is in need of dnfermation to help him decide which programs ave likely to be

cffeetive and, of these, which will be most effective.

The Conclusions of the Study

One of the purposes of this study has been to lay some of the groundwork
needed for these program decisions., The other has been to determine the use-
fulness 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 arcas for further research., To help focus the discussion the
chapter is organized by the types of programs that a program planner might want
to consider. The results of the analysis are of intcrest 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 HMedical cave for the child after birth;

o Sanitation and housing;

o Tamily 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 infgnts or of providing
prenatal cave to pregnant women, The planner will nced to obtain this information,
much of which is avallable from other sources, before he can decide which program

or programs make the best use of his limited resources.
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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 in thisg
age group. The study was not able to tell us much about the determinants
of mortality in older infants and children because so few deaths were ine-
volved, We will return to this point in the section on areas 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 the

infant's birthweight is a major determinant of its chances for survival,

A program planner interested in introducing a nutrition program for pregnant women,
or considering such a program as onc possibility in a strategy to rcduce infant
mortality, nceds reasonably precisce information about both parts of the relationship,
How much difference does a given nutritional status or a specificd improvement

in that status make to the infant's weight at birth? Then, how much effect

do differences in birthweight have on the infant's risk of death?

The study was not able to provide any measurcs of the relationship between
maternal nutrition and birthweight. The survey on which it is bascd did not
collect data on the nutritional status of the mother, her dict, or proxics
for her nutrition such as her heipht and weight, We did test several social
variables as proxies for maternal nutrition in the birthweight equations, in
an attempt to control for its cffcct on birthweight (Chapter II). While the
results were reasonable and suggested that the proxies were serving theiv
intended purpose, they could not produce the_kind of infoymation nceded,

The regressions have, however, measured quite preciscly the overwhelming
importance of birthweight for an inlfant's survival., The analysis of nconatal

deaths in Chapter IV showed that low weight infants face very high risks of



death -- for those 1400 grams (3 pounds) or less, Lhe probabitity of death
1/

—

in the [irst month averages about 70, For infants between 1500 and 1900
grams the probability is still vevy high, over .40, Those 2000 o 2400 grawms,
just below the conventional dividing line ol 2500 gruﬁx (5.5 pounds) that separ-
ates low weight from normal weight infants, have about 1 chance in 10 of dying
during their First month, Tor heavier infants the probabilitics are much

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 heavicr infants. The
estimated differential is, howev:r, rather imprecise, ranging from an increasc
of .12 to .17,

Medical Care for the Mother During Pregnancy and Delivery. Like the

mother's dict, prenatal carce acts indirectly on infant mortality through

its cffect on birthweight. The analysis reported in Chapter II showed that
infants whose mothers had some prenatal carce were significantly heavier than
infants born to mothers who had no care, and grecater numbers of visits resulted
in greater weight gains. Infants born to women with 3 to 5 visits weighed
about 1@9 grams more than those whose mothers had no care, Infats 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 reader should recall that probabilitics cammot be greater than one (the
event is certain to happen) or less than zero (the event is certain pot to
happen).

2/ 'These results are based on the binary variables defined for birthweight. A

- piccewise lincar approximation was also fitted to show how: the probability
of death changes Lor small changes in birthweight (see Chart 1LV.2 in Chapter
IV, and the accompanying discussion),
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1/

The nzenatal analysis represented an estimataed population of 43,373 inlants,
Of the -~y 4,770 were born to women who had no prenatal cave. Lot us suppose

that « pregram had been instifuted to give cach of these women at least
. 5

six vi-ity for prenatal care.

Given the actual birthweights of these 4,770 infants, we can vead the

3/

probalitity of death for cach one from Chart IV.2. From these probabilitices
we can deduce that 163 of the infants could have been cxpected to die without
the benefits of our proposced program. But if the program had provided
each weman with the minimum six visits for care, cach infant's birthweight
would have increased by an average of 200 grams. To estimate the offect of the

program, then, we add 200 grams to the rcecorded weight of cach infant and

read the new (lower) probability of death from Chart IV.2. The results of these
caleulations indicate that 41 of the infants could have been saved. Together
with the number of visits required (6 for cach of 4,770 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 Appendix C.

2/ As noted carlicer, the content of the visits for women who had care is not
known. This examnwle is based on the assumption that the women in our
hypethetical program receive the same (unspecificd) services as women who
had prenatal care.

3/ Using the piecewise lincar representation in the chart vather than the step

functien.

The analysis did not investipgate the determinants of the gestation period

(length of pregnancy), in large part because the quality of the data for length

of pregnancy appears to be wuch poorer than the quality of the birthweight

data, DBut it is important to note that prenatal care, maternal nutrition, and
other determinants of birthweipht may also influence length of pregnancy.

Since length of pregnancy has an important independent effect on mortality,

any program which influences both variables, as prenatal care may, will have

a greater cffect on mortality than is indicated simply by its effect on

birthweight.

(I
~
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The findings with respect to medical care during delivery ave of a
negative sort -- they sugpest what kinds of programs, or clements of pPrograns,
are not likely to reduce infant mortality. They show that delivery by a mid-
wife, vather than by a physician, is not associated with any difference in
mortality either divectly or indircetly, through birthweight. Similarly,
birth at home rather than in a hospital has no effect on birthweight or

. 1/
mortality (Chapters II and IV),

Nutrition Programs for Infants and Children. This study concurs with others

in finding that breastfed infants have a better chance of survival than those
who are not breastfed. TFor infants 28 days to 5 months of age, the probability
of death during this period is about .09 - lower if the infant has been breast-

2/
fed (Chapter V). This differential implics that, for every 11 women who
could be persuaded to breastfced their infants, onc additional infant would
survive who would not otherwise have survived. It should be noted, however,
that the large majority of infants in the San Juan survey -- about 90 percent --
were breastfed for at least some period of time.

We developed a nutritional classification system to summarize the detailed
dict information requested for cach child, in an attempt to measure the
importance of nutrition wmore generally (Chapter III). The variables baced on
this system did not produce uscful results in the analysis of infants 28 davs
to 5 months,  For infants 6 to 11 months the nutrition variables performed as
well as any others, which is to say that none of them showed very strong or

stable relationships with mervtality,
1/ This does vot rule the possibility that the type of care at delivery
T affects maternal mortality,

2/ Our attempts to determine whether the age at which other foods were intro-
T dueed made any difference were inconclusive -- the differentials that did
appear were not subject to any obvious interpretation (sce Chapter V),

We could not investipate whether the age when weaning finished affected

mortality because the information was lacking for too many infants.
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Thus the study provides an estimate of the effect that breastieeding b
on the mortality expericence of young infants.  The estimate shoos Lthat
breastfeeding is a significant factor and that programs Lo promete LU conltd

1/ .
be beneficial. But we have been unable to contribute o existing Tnowledpe

about the relationship between infant mortality and nutrition in sencral,

Mcdical Care for the Child. There are many medical services that could

be offered to infants with the aim of reducing mortality. The range of
services includes check-ups, vaccinations, and hospital and physician cave
during illnesses. DBut extensive medical programs can be quite expensive,
absorbing limited resources, and it is important to know whether they would
be effective,
The analysis has shown that infants who arce vaccinated have significantly
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 Llives, these estimates
imply that onc infant could be saved who would otherwise have diced, for cvery
11 to 14 who were vaccinated. While the results for infants 6 to 11 months
cannot be given much weight, they suggest that vaccinations continuve to
reduce montality in this age group (Chapter VI). Unfertunately, we vere
unable to identify the type, or types, of vaccination primarily responsible
for this result because the survey was seldom able to collect this information.
Lack of information was also a problem for another aspect of medical
care -~ the effect of visits to a physician or clinic on mortality., WNeither
the number of well-child visits nor the total number of visits showed any
association with mortality, but data were lacking for so many infants that

this result must be considered inconclusive (Chapter V). -

1/ Since Lactating women require more nutricents than non-lact women, the
costs of such a program would include not only promotional ~orts but the
need to supplement the dicts of poor women.


http:C,:p)unsiL.ve

~147-~

Sanitation and Houvsing. The development of safe water supplics and proper

sowage treatment systems have been recognized methods of controlling discase
for well over a century -- the urban agglomerations that accompanicd the
Industrial Revolution made the nced for such measures especially clear.
Lack of adequate sanitation measures is an important public health problem
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 staﬁistically
significant. A smaller differential is associated with having a non-flush
toilet, but this was scldom significant, Unfortunately, both variables werc
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 surc 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 arc 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 thrce or four room house. This result
did not scem 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 well known and the present study simply adds to the accumulating cvidence

about them,
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For example, very young mothers tend to have lower weipht infantes
(Chapter IL). Mothers under 17 have infants that average 400 praws, nearly
a pound, less than those born to women 21 to 25. HMHothers 17 to 20 yuars of
age ave still at a significant disadvantage, although the differential is
much less -- about 135 grams, or just under 5 ounces. The very great impor-
tance of birthweight to the infant's survival has already been noted,

This suggests that onc of the aims of fanily planning programs wmight bhe to
persuade very young women, particularly those under 17, of the value of
postponing pregnancy in the interests of producing a hecalchy, living child.

The results for parity (number of pregnancices) do not offer any uscflul
guides for family planning programs. The birthweight differential of first
children is unavoidable if a woman plans to have children at all, althouph
it offers another rcason for postponing the first pregnancy imtil other conditions
are favorable (Chapter II). Howcver, mortality is higher when there are sceven
or more pcople (children and adults) in the houschold (Chapter V), suggesting
that limitation of family size would help reduce infant mortality by reducing
houschold sizec,

The spacing of pregnancies after the first is important. Infants conceived
within -three or four months of a previous birth arc significantly lighter when
born than those conceived after longer intevvals. The results further suggest
that the optimal interval, in terms of the effect on the infant's birthweight,
is 19 to 24 months (Chapter IT). Thus reasonably long intervals between
births might be promoted through family planning programs, again on the grounds
that they reduce mortality,

Finally, the marital status of the wmother 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 cfforts.
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Some of these relationships are frequently used as indicators of high
risk cases once a woman is pregnant. From this point of vicw, 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
/ithin three or four months of a previous birth or pregnant for the first

time, should be considered to be at greater than average risk,

lecormmendations for Further Rescarch

This study has shown that the data collected in San Juan. Argentina bv
ﬁhc Inter-american Investigation of Mortality in Childhood, conducted by the Pan
Amcrican lealth Organization,arc capable of supporting a useful regression analysis.
The analyscs of birthweight and nconatal mortality (Chapters II and IV) produced
a number of clear, statistically robust, generalizations which were all the
more convincing because of their agreement with earlier work. And the regres-
sion estimates provided rather precisc 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 rceliable than those of the
carlier chapters because there was not enough independent variation in cach
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 sct for this
group was considerably smaller than those used for the birthweight and nconatal
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
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one for all infants 28 days to 5 months, except that the number of infont
deaths was cut nearly in half sinco only deaths from diarrheal disease

were undev study,  The result was that the inalysis ddentificd all the sone
determinants as for the larger group, but at lLower levels of confidence, and
less of the variation in mortality was explained.

The analyses of mortality among older infants and children failed to
produce uscful results, largely because of the small numbers of deaths in
these age groups. In the case of the 6 to ll-month-olds the regressions
indicated that gencralization was possible, but that the obscrvation sct was
too small. For the 1 to 4-ycar-olds the number of deaths was so fow, and the
inability to generalize from this data sct so couplete, that it .o not
clear that a useful analysis of this age group is possible.

San Juan is only onc of thirteen Latin American project sites inciuded
in the Investigation. In light of the results of this stucy, we belicve that
further cconometric work based on these surveys could most profitably begin
by using them to enlarge the scet of observations for infants between 28 davs
and 5 months, The results of the analysis in Chapter V are promising. The
sizcable number of deaths in this age group suggests that it is a likely target
for programs to reduce infant mortality. By combining the data from one or
two additional project sites to that for San Juan it should be possible to
produce results that are more precise and more statistically robust, and therce-
fore more reliable guides for policy, than thosc in Chapter V. We would rate
this the most valuable addition to the present: study,

We would recommend two other cxtcnsionf of the present study although, in
our opinion, they should be given lower priority. The first is simply the
replication of the analyscs of birthweight and neonatal mortality, using

data from one or more additional project sites. The value of such replication



is that it would scrve as a cheek on the generality of the results and the
accuracy and stability of the cstimated relationships. leonatal deaths are
such a large part of infant mortality that they must be a major tarpet of
attempts to reduce it, and it is obviously desirable that decisions about these
programs be founded on the best possible information.

It would probably also be uscful to gencrate a larger set of observations
for the analysis of mortality among 6 to 1l-month-olds. Deaths in this
age greup are still numerous, suggesting that it would be helpful to program
planners to uncover the generalitics that apply to this group. If threce or
four project sites were combined, the observation sct should be large enbugh

to producce these generalities,

Finally, we will just mention several arcas in need of research that
probably camnot be  basced on these surveys. The most obvious is the need
for morce precise information about the cffccts of maternal nutrition on birth-
weight; the surveys cannot help here since no data on the mother's nutrition
were collected.  Length of pregnancy is so important to the infant's survival
that it vould be helpful to know more about its determinants; but the length
of pregnamey information in the surveys does not secem to be of high cnough quality
to support such an analysis. And last, more work nceds te be done to measurce

the retationship between infant dict and mortality,
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Appendix A, Selection of the Obacrvations

The San Juan survey originally included 2,156 deaths and 891 living
children, Butl the information collected for some of "these records was
80 incomplelce that they could not contribute tothe analysis, and these
records were deleted from the file. Table A.l1 shows, by age, the number
of records originally included in the survey and the number retained for
analysisa,

The maJjor reason for deleting records was lack of a home interview.
Thig intervicw was only one of the sources of information about the infant
deatha, 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 interviews in the original file.

As the second step of the selection process, the missing or invalid items
were printed oul for cach 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 result of this edit —-

only 6 of the deaths and 13 of the living sample,



Number o7 Records irn Survey o

Under cre year, =o

0-27 days

-
&

26 days-1 month

two months
three months
four months
five months
siz months
seven months
eignt months
nirne months
ten months
eleven months

One yecar

Two years

Three years
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Appwendixs B e fivdbion of Yariable: Heed dn Lbee Sercunoiors

The survey intormaticon rocordod o A0 shoraze bane was descrine.d
in delail in the Peasibiliy raport (oor Appeondisn oo Crhaplee T07 in Rasseil
and Burke, 1974, Part Onc). This information had (o be re-coded in varialie
forms appropriate for regression analysis. This appendiz fivst describes the
types ol variables defined, and then lists in detail the full sct of varia~les.
Much of the inforwation available rom the survey was gualitative in form --
for example, the character of the neighborhood (well-to-do, pood, poor, very
poor) has no natural nureric representation. One or more binary variablezs
were defined to revresent this type of informatlion. A binary variable ta<es

on the value 1 (one) for cach observation that falls in the designated class

ct
19
&
w
3
43}

(e.g., poor neighborhoods), and 0 (zero) for all olher observations, If
are n possible classes, only n-1 binaries are defined. The nth class le unigualy

defined by entries of zero for ecach of the n-1 binarics representing the otner

Q

"

classes, The choice of classes to represent depended orimarily on the nwro
of classes available and the density of obscrvations in each.

Jor factors that do have a natural rmrmeric representation there are a
number of ways to define variables for regression, and the advantage of such
a large data base is that it vermits experimentation with several different
Torms. Each of these factors was represented by three tyvpes of variables:

) the ordinary linear form, e.¢., age of mother in years
) a binary, or sct of binaries
)

a series of variables thatl permit a piecewise linear approxi-
mation to the wunderlying functional form.

(
(
(

NN

The variables for piccewise linear approximation are defined as follows,
Let x be the normal numeric form of the variable, and a, b, and ¢ be three

"turning points"at which it is suspected that the slope of the relationship

may change. Then three new variables are defined:



¥ =0 (o), or Lot b Iu o laree
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):iv_' z () (,“!-1‘;‘\), QoL NSRS ca laveo
n, = O (Loul, orooeey el 3 ar _
Mote lou oy, and ooave 0 adoe ool of* . ond diviae iuodnwo feur
sepmon'! e, When 1he orizginal Lieor Pesas 0 tme veedidble, x, and the three
new varichles xa, X and };C, sve inelrd T o regrecoion, these coeflielongs —-

call thom B, Ba, B andd Bc — g be eoorned o roovosent the sloves of

b,

the four segments. Hoving frow lowser to Yoecher values of x oalons bhe

horizontal s, theze slopes ore, respeeiively, I S b, BB o Eb, and

B + Ba + Bb + Bc' Thig functional Torm ig continvouc in the scnee that the

estimated segments meet at the turning points. I+ nhoe the advaatasge, over

the binary form, thal each segmont can laic on any s oue dictated by the datn,
It was not possible, of course, to define the values cf variables for

which an observation was missing informaticn. 'Tnds problen was handlad

in two ways. In the few cases wherc inforseeion was missing fov a large

number of records, a binary class was ereated to rerrcsent "no information”.

When only a few rccords were missing infermasion, these records were assigned

the mean value of the variable(s) for the observations with information. As

discussed in the feasibility report, since the regrescion technique forees

the estimated equation lo pass through the point of means, the created items

carry no weight in the products and cross-products that determine the regrossion

coefficients. This procecdure is based on the assumption that there in

nothing systematic about the misging items, an assunption which does not scem

restrictive when only a few reccords are involved.

Tt shou:! be noted that the variables deserited in the following pages

are the comi » set defined for all records in the survey. Not all of the
age groups : ated out for analysis had a sufficient range of obgcrvaliong

to warrant u. ng the full set of variables. For these age groups variables



were combined or dropped, as necessavry. For examnple, virtually all cases

with length of pregnancy G months or less were deaths under one anonth of age.

In analyses baced on rccords for older children, this variable was combined

with Lhe onces representing longer pregnancies.
The following pages list the set of variables defined for all records..
Variables prcceded by an asterisk were also defined on the geparate

tape file created for records with valid birth weight information.
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¥ OTYPE OF IWIGHMRORITOD NERT = 1

o o
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5 DWELLING BEST = 1, if 1 room
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FAM2 = 1, if 5 or &
FAMS = 1, if 7 or 2
FANMY , 1 9 or nore
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NUMEER (OF PERSONS PER PER = nuuber of yersong per room
ROZN (FaNM = RM3) PER1 = 1, if ORI B

(1.0 ¢ TPEBRM L 2.0 - cmitied class)

PER2 1, if : -

PERY 1, it

PERY 1, if
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* SOURZE OF WATER FOR (piped water inside = omitted class)
THE HOUSEHOLD WIR1-= 1, if piped water outaide
WIRZ = 1, if other

i

* TOTIET PACTLITIES (£1ush, or comnunal = omitied class )
T - 1, if other
TLY2 = 1, 1f none



Item

X OEDUCATTON OF FATHER

* QCCUPATTON OF ATHIER

* LENGTH O PREGNANCY

Variables e fined

EDM 2 1, i vone

(prdmary omiblad elans)

D2 - 1, i gecondary

EDIS = 1, it teennieal, or university

blanx, -—, or =2

Okt = 1, if 02CF dis
(uns p'-clfl('( 1)

1, i OCCR is -3, =N, or code
boginning with 0 (0+ through
09) (professionals)

1, if OCCP is 29 (other clerical
workers)

1, if OCCP is “0, 31, or %2 (sales:
werking proovrietors, insurance
and real estate, manufacturcers'
agents, cote.)

1, i1 OCCF is %% (shop
and salesmen)

CRG = 1, if OCCF is 40 (farmers and farm
mana ers)

(41 = omitted class: farm workers, n.c.c.)

OCF7 = 1, if OCCPR is Ot (drivers, road

trmn"uor')
CPE = 1, if 0CCR s 75 (toolmakors, mach-
inists, olum)c 2, etc.)

OCHY = 1, if OCCHF is V9 (bricklaversa,
plastlerers, and constrazlion
WOTKEYS, n.e.c.)

1, if OCCF ig 2 (miliers, barers,

brevwmasters

OCF11 = 1, if OZCF is ”) (1aborers, n.e.c

OCFP12 = 1, if OCCR is '7o-7h, H0, 1,

or 87-£8 (other urafts)

OCF13 = 1, if O0CR is Y6-7# (eleetricians,

cartenters, painters, eta.)

OCPY = 1, il OCCE is Q0 (firefighters

police, Ku uards, cote.)

iT OCCI is any other code

(except N1)

it

ocr2

OCF5 -

0 F4

assistants

i

OCr5

OCI10

li

OCF5 = 1,

PIG = length in months

PIG1 = 1, if G months or less
PIG2 1, if 7 months

PIG3 = 1, if & months

(9 =_omitted clas d)

i

il

and relatsd workers

2



Item

* SINGLE OR MULTIPLE BIRTH

* COMPLTCATIONS DURING PREGMANCY

Note

~160-

Variables

MULTT = 1,

COMP =

Nefined

i mulliple birth

1, if complicalicns

¢ This variable is defincd only for the child deatlhs, A "4
code has been snilered for living children,

BIRTH WEIGHT

Note:

KA
B
BWT2
BWT%
BWTH
BWTH
(035
BW6
BWIY
BWT8
BWTA
BWTR

BWIC =

Combine lowest BWT classes (BWT'1 -

in runs for children over 1 month

* BIRTH PLACE

* ATTENDANT AT BIRTH

* NUMBER OF VISITS FOR
PRENATAL CARE

WHETHER CHILD RECETVED
ANY VACCINATIONS

NUMBFR OF WELL-CHILD

VISITS
PHYSICTAN

Note:

T0 CLINIC OR

BPLCA

ATND1

ATNDZ2 -

[N TR

il

'
HisNnon

11

i

weight in grams

if
if
if
if
if

-_—d L

?
]
]
9,
y
BWT
1, if
, if

—_

R

o1r;

020 .
025 .

OQO_

- 039

0ho -
Oh5 .

01k
BUY . 019
IR EY
CEWT 020

BUT T 05k

is omittled clasg)
BAT 0l

D OBWT

1, if birth weirhl not speecilied

max (0,

B minus 019)

max (O, FWI minus 00Q)

max (O,

BWT minus 040)

BYTH) when BWT is used

= 1, if born at home, or other
= 0, if born in hospital

= 1, if midwife

il
-
-

if other, or no one

(physician = omitted class)

VST = number of visits

VST
(0 =
VST
vare
VST3
VSTA
VSTH

VACC

(no o

WEIN

(no visits

Wiir.2
Wisl.>

= 1, if anv prenatal care
omitted class)

=1, i 1 or 2 vigils

=1, if 3, 4, or % vigits

=1, it 6, 7 or 8+ viaiis

= Max (0, VST minus ?)

= Max (0, VST minus 5)

= 1, if yes (cither "1" or "2v)
r """ = omitted elass)

= 1, if blank, "=", or 8

= omitted class)

=1, i 1 or 2 visitsg

1, if

450

" more visits

Uso this variable only for runs on children over 29 davs,
Most of the deaths under 28 days were in the hoapital from

birth

to deatlh
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Tlem Varisbles ereat.-d
NUMBER O ALY VISTIS 'TO ALL1 T, if biank, "=, opr "
CLIRNTC O PHYSICI AN (no visits = owibied vlass)
ALLD i, 1if 1 or ? visity
ALLZ 1, if 5 or M vigito
ALLA = 1, if S or mnre visila
PERSON RESTONSTRBIE FOR (mother = omitind class)
CARE O CHILD CLRET = 1, if codes 2 through 8

CARER = 1, if lx(u;”lt?]
Notle: Use lhis variable only wilth children over 28 dayso.

*EDUCATION OF MOTHER EDM1
EDM2 =

it

<

y 1T none
y 1I primary and
SDYRD = 0, 1, or 2

(primar LDY?m 5 or 4 = owitled class)

?
EDMS = 1, if primary and
EDYRM = &, G, 7, or 8
EDMY = 1, if sercondary
EDM5 = 1, if technical, or university
CHILD'S HISTORY OF ("—=" or £2 = omiited class)
TINFECTI1OUS DISEASE DIST = 1, if had any infeclious disease

under 1 vear of age
DISe = 1, if had env infectious diseas?
at 1 y.ar of age or older

CLASSTIFICATTON SYSTEM DREVELOPED (rrotein rrobably adequate = omitted class)
TO SUMMARTZE DETATIND PROT == 1, if vrotein probably inadequate
INIPORMA'TTON ON CHIID'S PEOZ = 1, 17 vprotein prossly inadequate
DIET (SEE RUSSELL ARD BURKE, PROY = 1, if unclassifiable
1974, PART 'IWO, FOR DETAILS) PRO4 = 9, if child 12 montlhs or older

(calori nrobably adequate = omitled class)
CALT = if calories vrobably inadequate
CALZ = if calories grossly inadequate

es
1,
1,

CAL? = 1, if unclassifiable

CALY = 9 if child 12 months or older

(iron probably adequate = omitted class)
IRNY = 1, if iron probably inadequate
IRN2 1, if iron grossly inadequate
IRN? 1, if unclassifiable

IRN4 = 9, if child 12 months or older

li

il



item

WHETHER CHILD RREASTIED
AND AGE WEANTNG SPARTED

(1) DRI, BRRY,
variables are very

Note:

stratified repressicns—--c.
never breast fed re in
BRFG is
and primarily tho

Trm

L RS,

¥:0UTCOME OF PREVIOUS PRECNANCY

~1h.-

and BR®E form a
sensitive to
and the tab _ulaticas c-hou.u ne cherxed

the hos

(vidmain O prods oty adegre oo - omitued oiass)
Visy oo, il v vrotorhly Inades o

AU RS IR I AR A NCRE RN B I F (S EETR R R

Vi - b, i Pfiabte

VITE 90 47 e menliio or oldor

(otirer vitamnin: ool mineral

Soupababnty

cdogquate o Lbted clan)
OVl = 1, A oiisr Voand crebably inadeouate
OVB? 1, if ethor V oand srossty inadoquate
ov:. 1, if un:lassifiabie
O'F' = 9, if el ld 12 montvs or older
(no = cmitted c¢lase
BEF1 = 1, if yes, wzanines started lesc than
month
1, if yeo, weanin: started 1 oo
1, if ves, weanin:s ctasted 2 noo
1, if yes, weanin  siar Ao
1, if yes, weanineg starced b omes
more
1, 1f yes, never wearod, or ace o
aning uninown, or not Enown whoether
xaned -
BR¥Y = 1, 1f yes, weanin© siar‘ed 3 months
or le

BRFY

3 months

1, 11 yees, weanins st

complete set of binariesy (2) {huese
the ane grous bedinm inves'd-ated
before s eeifying ase-
y most of those under 1 month whio were
vital Torm birth to death {4
or loss,

nrimarily those never wzaned for cehildren % months
e with age unknown for children 1 year or older.

CL1 1, if previocus
fetal death
(previous child born

omitted class)

pregnai
alive,

CL2
subsequently diced

1wy ended in

still living

1, if previous child born alive,
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Ltem Variablus erested
KPOTH], HUETER O PaeGRANC LS TIRG = no (!"1!"13
(nquivalent to parity (1 =oomitlesd elnss)
o' ehild) TPROT = 1, 00 2 pregnancios
TPRGZ = 1, i 2 or N prognancies
TIRGH = 1, i€ &5 or G pregnancies
TPRGH = 1, it '/ or more pregnancics

TPRGA = WMax (0, TPRA minus
TIPRGAR = Max (0, TPRG minus
TPRGC - TPRG winug
OR IPRGD = Max (0, TPRG minus 2

il
X
ot
~
—
—~
<
-
-~
o

N =

*TOTAL NUMBER OF PRECNANCIES (1 = omitted class)

BY OUTCOME Ol PREVIOUS TPCY = 1, if TPRAIG = 2, CLAST = 1

PREGNANCY (1 = fetal death; rez = 1, if ”PREG = 2, CLAST = 2

2 = previous child living; TPCH = 1, if TPREG = 2, CLLST = 3 or &

3 or 4 = infant death) TPCH = 1, if TPREG = 3 or 4, ClLATT - 1
TPCH = 1, if TPREG = % or 4, CIA3T = 2
TPCO = 1, if TPREC = 35 or &, : 3 or A
TPCT = 1, 1i{ TPRYG = 5 or G, 1
TPCG = 1, 4if PPREG = 5 or 6, - 2
TPCY = 1, if TPREC = 5 or O, =3 or 4
TPC10 = 1, if TPRES = '/ or mare, CLAST =1
TPC11 = 1, if TFREG == 7 or more, CIAST = 2
TPC12 = 1, if TIREG = 7 or more, CIiA8T = 3

or 4

TPC21 = 1, if "PREG = 2, CIAST = 41, %, or &

1
TPC22 = 1, if TPRYG == 2, CIASD = 2
'l\PC')* = 1’ if TPRFEG = 3 oor );, CLAST = 1’ :,),

TPC2H = 1, if TPREG =

1 or 4, CLAST = 2
TPC25 = 1, il TPREG =

or 6, CIAST = 1,

Ui

TPC2G = 1, if TPRNG = % or 6, CLAST 2
TPC27 = 1, if TPREG = or more, CLAST =
1, 3, or !l

-3

TPC28 == 1, if TPREG = 7 or more, CLAST = 2
FINPERVAT, BIETWEREN PREVIOUS SPC = no change
BIRTH AND BINW{S! OF SPCX = 1, if TPREG is 1 (i.e., first child)

INDEX CASE, in months SPCY = 1, 3L 12 monthg or less
Src2 = 1, if 1%-1% months
SPC% = 1, if 16-1¢ months
SPCH_= 1, if 19-2l morths

(25-36 = omitted c¢lass)
SPCH = 1, if 37-I3 months
SPC6 = 1, if more than 48 months
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SPCE = Fax (0, SIC winus 46
t

SPCF = Vax (0, SIT minus 49

dtem Variabies ereated
SPCA - bax (O, 8SPC minus 12)
SPCB = ix (0, SIC rinas 1)
SPCC . tax (0, SPC mig 1:0)
SPCD - M (0, SPC minus 20)
)
)

Note: Define SPC and SI'CA-SPCH for children of the second or higrheoey
birth order only,

OCCUPATION O MOTHER (blank or "—on - omitted clasy)
OCCMY = 1, if 0CCH - 1 (farm workers n.e.e.)
OCCM2 = 1, 4f OCCM = ©1 (househeeners, cooks,
maids)
0CCM3 = 1, for all other occurntionagd
codes (04, OX, 00-97)

Note: For age~stratificg regressions OvCM1—OCUHJ snould
’
be coumbined,

AGE OF FATHER AT THTERVIEY AGF = no chanre
AGF1 = 1, if AGT under 24
(24-30 = omitted class)
AGF2 = 1, if ngiy EARTY)
AGRS = 1, 31 AGKT ovoer ho

MARITAL STATUS OF IMOTIIER MARMY = 1, if sinslo
(married - omitied clags)
MARM2 = 1, if common-law or other

WHETHER BOTH PARENTS IN (both parents in honechold - omitted
HOUSEHOLD groun)
PHHY = 1, if molier only, or father only
or neither (blani)

CAUSES OF DEATY Maintain all causc variables as is. Tn
addition, create lwo nou cause variables:
CAUS1 = 1, if measles is any cauvge of
death
CAUS2 = 1, if diarrh-a is any cause of
daath

*AGE OF MOTIIER AT BIRTH AGM = no chanre

AGMT1 = 1, 4if under 17
AGM2 =1, 41 17-20
(21-2 omitted clasy)
AGM if 26-70
AGMY if 31-734
AGMS = © 3040
AGMO if over 40

o
Hi

e
- - e e
)
[N

1l
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Llem

Note:

Variabloea Created

AGMA = Max (0, AGM minus 16)
AGMB = Max (0, AGM minus 20)
AGNC = Max (0, AGM minus 25)
AGMD = Max (0, AGM minus 30)
AGME = Max (O, AGM minus 35)
AGMF = MAx (0, AGM minus 40)

For ape-stratified regressions, combine AGM1 and AGM2, AGM5

and AGNO, AGMA and AGMB, and AGME and AGHP.

NUTRTTTONAL SPATUS AT INTERVIEW

Nole: Use only for living children.

(normal - omitted class)

NS1 = 1, if malnutrition, degree I

NS2 = 1, if malnutrition, degree IT
or malnutrition, degree T17T,
or nol specificd

Virtually all living children

under onc year arc clasgified as normal,
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- Appendix C, Weighting the Sample Obgervations

The San Juan survey is based on a stralified gample., It includes all
the deaths of children under 5 that occurred during the two year period
August 1968 - July 1970. The population of living children under b was
sampled by selecting one out of every 48,3348 households for interview. Thus
if the gurvey data are to represent events in the proportions in which they occur
in the population, the observations must be weighted. The need for
weighting is clear if we recall that the dependent variable in the nortality
regressions is interpreted as the probability of death, and that this
probability, and the changes in it associatled with various factors, will
be greatly overstated if the survey observatlions are combined without weinhtiug:l/

The simplest weights that will serve the purpose are defined as

w, = p,/ng (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 living children,
the appropriate weights are 1 and 50, respectively. If the samnlc is represen-
tative within strata, and the weights are anplied to the elemenis of the

regression moments matrix, the weighted elements will equal (in Llhe expectation)

the elements that would have resulted from a survey of the entire population

l/ Sampling variability, and the fact that different numbers of observatic
were dropped from each age pgroup, mean that the survey obscrvations
represent slighilly different proportions of the population, by age, within
the groups of deaths and living children. 'I'he weightis also adjuat for these
factors,
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Bul the represasion package available through PAHd, like many repression
packages, vas not desisgned to handle weighted data If it 18 fed weighted
data, it produces tesl statistics based on the vopulation moments (created by
weigshting) and Lhe samle number of observations (N). One solution to the
problem is to adjust the weights so that they sum to N over ithe ohservations.
The weighls thon produce a moments matrix whose elements are proporlional
tu the population morents, but are reduced in size to mateh the numbers of
survey coboervations, This requirement produces a slightly more complicated
Tormula for the weighto:

@, = Np,/Pn, (2)
vwhere N :E?ni is the total number of observations in the sample, and P =§3pi
is the size of the popuhlion. All of the weighls used in the study were
calculated from formula (2).

Because the weights depend on Nynew weights had to be defined for each
subset of records sclected for analysis In the following sections the
"subset tapes'" are described, the weights are shown, and any special assumptions
are noted. Two subsetl tapes were created from the set of records with valid
birth weight information and six were created from the set of all rcecords. The
basic information from which the weights were calculated ——- the numbers of

children in cach age group fe the sample and the population -- are chown in

Table C.1.

I. BIRTHWEICHL TFILES

A. Records of Children under Two Years of Arcs,

The appropriate population for studying the determinants of birthweight

Ls the complete population of birthweights, the variable of interest, for some



-168-

Table C.l. Child Pojulntisn (for twe years) and Murbers of Survey Obaervationn, by Ara

Deaths Sample
Survey {bser- Survey QObser-
All Survey vations with x A1l Survey vations with

Azs Population Obscrvations Valid RBir<n Weizhta Population Obhservations  Valid Dirsh Weishta
6y 1) €y ) () ()
Urder oze year, total 1,900 1,742 1,578 20,280 204 192
0-27 days 906 806 162 NA 20 18
28 days-one month 163 150 128 NA 23 23
two ronthy 164 156 145 NA 22 21
three months 164 151 135 NA 16 15
four mcntihs 141 135 114 NA 21 20
five months 103 g7 87 NA 17 ‘ 17
gix monthas 68 64 54 NA 14 13
seven months 56 54 L6 NA 14 12
eignt months Ly L2 36 NA 11 10
nine months 28 24 15 NA 13 12
ten months 35 33 29 NA 11 11
eleven months 20 30 27 NA 22 20
Oze year 153 145 123 21,040 203 191
T« Years 55 55 L8 156 bL)
Three Years 32 32 27 63,140 159 138
Four Years 16 15 13 156 140
ALL ASES, TOTAL 2,156 1,989 1,783 104, 460 878 802

% Prom Puffer and Serrano, Patterns of Mortality in Childhosd, p. 9.
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specificed time period. This is essentially equivalent to the population

5
2/
of live binxths for the period,

The San Juan survey provides a retruspective count of births during the
period, The scet of all rcecords includes: all children who were born during
the preceding five year period and arve still living; and all c¢hildren born
during the last two years of the period who dicd. It omits the children who
were born, and died, during the first three years of the period -- a sizcable
group since death rates arc high duving the first yecar after birth., Thus it
docus not accurvately represent the pepulation of birthweights during the period.

But if we limit our consideration to records of children under two ycars
of age, we do have a virtually complete roster of the population of birthweights
during a two ycar period., This group includes all children born during the

3/

period and still alive and, because the survey rcecorded all deaths for two
years, it also includes all children vho were born and died during the two
years. This group comes quite closce to matching the desired population and
the "birthweight tape'" was crecated using only these records.

Weights were created for two age groups -- under 1 year, and 1 yecar --
using the four n, for these groups from columns (3) and (6) in Table C.1 and
the four P; from columns (1) and {(4). No distinction was made between records
in the same age group. To illustrate the procedurce, the numbers from which

the weights were calculated are shown below,

Deaths Pi nj
under 1 year 1,900 1,578
1l year 153 123

2/ The weights of stillborns are omitted by this definition. But if, as here,
interest centers on the part birthweight plays in the infant's subscequent
survival, the birthweights of live born infants may, in fact, be the
preferved population,

3/ This statement is, strictly speaking, not quite accurate because the survey
of liviung children was carrvied out in phases during the two years, and children
under two who were sampled in the carly months were not necessarily born within
the period.  But the population numbers uscd to calculate the weights ave prop-
erly defined, and it scems reasonable to believe that the survey children are
representative of children bom within the perijod.
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Sample |

[ample B n,
under 1 year 20,280 192

1 year 21,040 191
Total P=43,373 N=2,084

Ltpplying formula (2), the weights arc:

Deaths Sample
under 1 ycar .05785286 5.07510433
1 year .05976743 5.29286261

B. Rccords of Children under Two Years of Age and of Parity Two or licher.

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 repressions
when first births are part of the observation sct. To permit investigation
of thesc factors, a second birthweight tape was crcated that cxcluded [irst
births from the sct of observations defined in I.A., The weights for this new

set arce given below:

Decaths Sample
under 1 year .05208667 4,88147727
1 year .05443291 5.05390030

IT., 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. TFour "subset tapes" were created {rom this file. Three of the
four were definced in the spirit of "cohort" death rates, that is, rates that
compare deaths in a certain age group with Eho number of living persons in
the same age group. (Since no information was nvailab]c'on the distribut’on
by age of the living population under once year, it was assumod‘to be distributqd

evenly by month for the purposc of calculating the weights.) The fourth



"gubsel  tape", deneribed fivstoin this scction, was defined along the lines

of the standard Infoent mortalitly rate, and requires a fow words of explanation,

Ao ATT dntants 0 0 Monbhn o s

The: purpose of Lhis subaet was Lo dnvesticate Lhe determinants of
neonalat mortality.  Thic purpoce ia nol apparenl fvom lhe defined subset
nor Trom the weiphts, both of which are appropriate for other Lypes of
analysic an well., 16 i made clear by the dependent variable ucod for the
analysis, which was defined as one for deallis 0=27 days of age,und as zero
Lor all other dealhs and all living childien,

IL was not Peasible to apply the nolion of eohort dealh rates to neco-
natal deaths beeaune only twenty living children from the same acc group
were included dn the gurvey,  Tnotead the standard delinition of infai.
mortality raten was used to sucsest Lhe subiset to be analyzed. By lhis
definilion infant deaths duving o given period are compared with all live
hirths, regardless of whother the children survived or died afler live birth.
The mateh belween the conceplt and the swiwvey dala in nol exael sincee the

N

survey of living children was undertaken in phases and chilcron 0-11 months
during lhe early part of the curvey period were not nccessarily born during
the peried.  Bul it scems quile reasonable Lo ireat them as reprosentative
of children who werce, and Lhe population mabers used to caleulale the

. )
weightls are conceplually corroct.~/ In this spirit {he dependent variable

was defined as described and the weichts are given below:

ﬂ/ Note, however, that the living children Q-11 months weore weightod.to
rosemble the poputation of living children of that apre, not the number
of live births. Live births include children who later died and lhe
inelusion of the deaths over 27 days brangs Lhe "comparison group!
(i.c., lthe gsroup for which the dependent variable is zero) closer to this
concepl.,
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Deati Sampl
0-27 days L0980627219]
28 days L monthg L0935L0ana FATO0
6-11 monthg 9] uauay L4065 708

B. Infants 28 Days to 5 Month:

Deaths Samp {12
28 days-5 months 09151982 7.322654497
C. Infants 6-11 Months

Deaths Sample
6-11 months .03347721 3.8086015!

D. Diarrhca Deaths and All Living Children 28 Davs to 5 Months

Death ratles due to a specific cause are cenerally calculated by comparing:
the deaths from that cause with the living children in the same ase group,
Accordingly, the subset drawn Lo investigale diarrhea deaths omtited all
deaths from other causes. In order to calculate the weipl Ls it was neeessary
to assume that the number of diarrhea deaths in the survey bore the sane
relation to the population of diarrhica deaths, as the number of asurvey deaths

from all causes bore to the population of deaths from all causes,

Deaths (Diarrhea) Sample
28 days - % months 05697490 4.45775869

IITI. CHILD MORTALITY FILE
This tape was made up of all variables defined for the regression analysia,
for children one to four years of age. This group was analyzed as a whole

and the set of weights was defined in the spirii of cohort death rates.

Deaths Sample
1l year .01150947 1.13052892

2 - 4 years .01101461 1.46222986
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