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o PREFACE

This Working Note is orie of?k series 'O ‘publications resulting

ftfrom a survey ‘and ' research project to investigate the influence of
'?certain economic and institutional fsctors on:couples' fertility he-7
“havior in Peninsular Malaysia. -This’ project is funded by the U.S. Agency
'ffor International Development and has been conducted by The Rand Corpor-. .
x%tion in ‘collaboration with, initially, The Department of ‘Statistics of
l;the Government of Malaysia, and subsequently, Survey Research Malaysia,
HSdn. Bhd. ‘The project's purposes’ are to identify factors within the

range of direct public policy: influence which directly or indirectly
'.affect birthspacing and family size and to estimate the magnitude of

statistical relationships between these factors and the outcomes of

,interest. o T ' " '

_ The project has involved development and field testing of survey
‘instruments;. training of field personnel, collectlon, coding:and cleaning :
‘of data; and statistical investigation of research hypotheses. . Project
'7outputs include the resulting data set, reports on initial research
vfindings,‘and materials oF methodological and operational. interest to
7dinvestigators who use the data set or are involved in similaruor‘ elated:

‘;projects.; These written .outputs are as follows: T
' QWilliam P, Butz and Julie DaVanzo, Economic and. Demographzq Fhmzly |

fRound;One Codebaak The Rand Corporation,,WN—10148
s 4Fahmi Omar, The Mhlayszan F&mtly sze Survey Descrzpttors,qf o’
Sample Communztzes, The Rand Corpotation, WM-10151~AID, March 1978.“

Unless otherwlso indicated, Working Notes are intended only to transmit relimina ' .

Unlike Rand Reports, they are not subject to standard Rand’;)oor review ogd editorl?l! ;::g.lt‘s’:: ?Ilmdo:gw& g
sions expressed herein may be tentative; they do not necessarlly represant the oplnlonc of Rand or the sponlor o
mg agency Working Notu may not be distributed without the approval of the sponsoring cgency. : i
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Robert Jones and Nyle Spoelst 'The Mulayszaan“ﬁﬂk‘,”;
;F'eld R@port {The ‘Rand- Corporation, HN-10150-AID, March 1978.
'/ jIva Maclennan, RETRO: A. Cbmputer Program for. Pracesstng szb
'History Data, The Rand Corporation, WN-10149-AID/RF March 1978.
i William P. Butz.and’ Julie ‘DaVanzo, Cbntruceptzng, Breastfbedzng
Jdﬁd Bzrthspactng in Malaysia: A Mcdel of‘Deczstonmakzng Subgect to U
’Ecanomc and Biological Canstramts, The . Rand Corporation, -10146-AID, ‘
_March 1978 \ ; : 4 _ R b
~Julie DaVanzo and Donald L.P. Lee, The Cbmpattbtltty of Wbrk and
'Chtld Cure. Prelimi iminary Ebzdence from: MuZayszan ihme Budyet Data, The
’Rand Corporation, P-6126, May 1978. : : :

.William P. Butz.and Julie DaVanzo, The. Mulayszan Iumtly szb Sur-
'vey fhannavy Report, The Rand Corporation, WN-10173- AID, March 1978

' This Wbrking ‘Note contains’ initial research findings from the
5survey : should be tiseful to: persons interested in ‘the demography -
1and household economy of" Malaysia, to persons interested in empirical
,modeling of household behavior in’ less developed countries, and to ;
persons concerned with’ the research potentials of retrospective life

o .?’-

ihistory data. . : :
We are indebted to a great many people for collaboration and assis-»
‘tance in the survey and data: preparation phases of this. project.‘ Their
acontributions are acknowledged in’ Working Note' WN-10147, cited above.
We are also indebted to Terry Fain and David ‘Harrison: for able pro-z" _f{

;Sramming and research assistance on rhe research reported here,’and;to_79}
‘Frank Berger, Wendy COOpPr, Donald Negri, ‘Katherine Rydeli ‘nd*Atidrea‘jv“ ;
'Spatz for helpful assistance. We also thank’ staff members'ofuthe Agency

for International Development for helpful comments during seminar pre—ff

44444

‘sentations of an earlier draft of this paper.. All remaining errors""re
1,the responsibility of the authors. Order of authorship was determine .

\alphabetically. .

Lot u “»‘4',“



couats

‘;kPREFA('E

seecases 0_0’-0‘.‘00150"| ‘olioo?'ovl ves l ii*

:FIGURES o N R cosvipers VL

i TABLES : s o‘- teseevenssone o .o o":’t .,; >c . o . 01’0 -o,co - o ‘o:o;g o-cooo D teee tos )‘,

-Section ,
IO INTRODUCTION ..‘....llll'.ﬁl.!.'...'.‘l...’l.... ¢ 3
Characteristics and Limitations of the Data ..i...e..
Characteristics of the Sample ..............;..........2 ;;

II. TRENDS IN DEMOGRAPHIC VARIABLES ................;{.......
: Age~Specific Fertility Rates and Children Ever Born Cewe
Birth Spacing ccu.oncooocnooa.--oocoo-u..oo.ooooouo--ou

- Post-Partum Amenorrhea .............;
Breastfeeding ..cecocesvenccsscsnionss
Menstruating Interval .......Z;......................

. Contraceptive Use .................................;.

Smmary -o-n.ut..o.o.oooocou.-..u..o.'l.......loo'l..

on.ooooou-.a-.‘
.

'..".......l..;"("'v"._"‘vll"

III. A CONCEPTUAL MODEL LN N W] oooo.n‘;o-c-o.o‘,l"cc;;o"o;’cqo.:Q':.jot.‘,‘”

Birthweight .Q..l’..ll.l'.....ll....l.;.l\l.

. Acoment On R2 l.l'.li...l..l...‘...ll..l‘\i. A’

‘1
3

CONCLUSIONS AND IMPLICATIONS .;......{{ﬁ;..;

APpendix ' T A e
""A.." THE WORKING SAMPLE 'l
'B. TABLES SHOWING CHARACTERISTICS OF- THE SAMPLE
C. BIRTH DATA VERIFICATION ....vuvssvaecinssosdsnscasiannass
‘n. DEFINITIONS OF VARIABLES USED IN REGRESSIONS AND MEANS -

ANDSTANDARD DEVIATIONS ....’.I.'.O....'C.}.C....C‘..l.

W

BIBLIOGRAPHY ...'....ll....'l'.....‘Q........'l...)"l.i" ‘}'

1



evii-

FIGURES'

f;Mean Length of Closed Birth Intervals, by’ Age and Dstl

Length of Post-Partum Ammenorrhea bvabther 8 Age

.‘:"‘ and Date l;;...I.l.......'.’.....Q.l...I.."...‘

?3;37Percent of all Children sti1l Breastfeeding at Successive f7‘“ e
v Mbnths of Age, ‘by Year of Birth °‘°"""°""""'°'°'°?"fy'11

4, Percent of All Children Still Full-Breastfeeding (Without

, Supplementation) ‘at Successive Months of Age, by Year - SN
: of Birth l..'.'0..D!lI’.l....l...l..'l.lll..l.l‘h...l.‘....‘T'; 1;
;S‘f_Trends in Proportion of infants Who were Breastfed by yl”_
R Mother 8 Ag& ooo-o-oooo-oo-oooooooooonoooooooooooo-o--coooo_ 12

AfAverage Length of Closed Menstruating Interval by Age

and Date .Il.'.lI..l.....lI........Dl........‘............. ,13

ﬂ?;g;Percent of Birth Intervals in Which Some Contraceptive (Other ;;A}
N than Breaotfeeding) was Used, by Age and Date .............,‘ 14

?8;};Typea of Contraceptives Used, by Year ..........;....;....... 15
-erﬁTrends in Breastfeeding and Use of Modern Contraceptives o K

“(Proportion of pregnancy intervals in which each was T
17

E done) .DI........I.I....'.0.0'OCI.l..l.l"l.l.'l"...“.'...



~ixe
TABLES

1. Trends in Age-Specific Fertility Rates. (Livebirths .,
SR per woman Year x 1000).Ol'ooo-o-o.ooooocoov.

2.. Mean Number of Children Ever Born by Current Age for
Currently Married Women in 1974, 1970 and 1966/67: - :
Comparisons of our Retrospectively Reported Data With :
Independent Surveys ..................................y

3. Percentage of Cutrently Married Women Who Had Ever Ueed

‘}ﬂa ‘Contraception (Excluding Breastfeeding), by Current

i: Age in 1974, 1970 and 1966/67: Comparisons of Retro= -
= spectively Reported Data with Independent Surveys ......“, L

Amenorrhea Lengths (Mos.) Regressione .....................;."

iSi ;éssociation of Lactation and Amenorrhea in Five Studies B
v (Implied Coefficients from Regression of Amenorrhea on R
Lactation Length) ..I.I.....ll.'..'l.‘0..0'.l....l....l.;l.v.('3lo’

ﬁ;'.Breaatfeeding Regressions ...........;...............Q.......ff?@?

\v;;Incidence and Length of Contraceptive Uee, by Type
ik ( xcluding Breastfeeding) vesbediinaeiy

ffé;'AContraceptive Use Regreasionav.......;.;...
QlO;STCharacteristics of Contraceptive Users, by Type of Contr'
“20 4 ceptive Used: (Unite of Observation are’ Pregnancy-

Iﬂtervals) .Q...l.....0"..'.....l..l'l...."

, ‘:*:Length of Closed Pregnency IntervallRegreesionS‘

5Infan';Mortality Regressions

:fijt:xBirthweight Regressions TR

iApgendices

” Distribution and Average Hous hold 51
féand Type. of Area cedead

132] ,Age Distribution’ (in Z)"o" Female ar
t\ff HOuBeholdSV...... g

{p3 Educational Attainment ofiMal“,and__emale,HouseholdJHeads



hvd

Emyloymept Status of Female and Male Heads ‘o
g At Tim Of Survey ooooooo-o’H )



I+ INTRODUCTION :

Reproductive behavior has changedhdramatically in Malaysia since
WOrld War II. Breaatfeeding declines preceded i then accompanied, ‘

f rapid_increase since the middle 1960s in use’ of modern contraeeptives.

; Many;t

this transition and experienced short birthspacing.

ouples,found themselves without contraceptive protection during

Short birthspacing increases the rate: of population growth ‘under
conditions common in. ‘many less- developed countries., It also -‘appears: .
to harm the health and survival: probabilities of: mothers and children.
In spite of these serious consequences, the. behavioral causes of short:
birthspacing are mot: well understood. 0F the’ three prineipal determi-
nants of birthspacing--breastfeeding patterns, use of traditional Lon-‘
traceptive methods, and uge’ of modern methods--only the last. hes . been g

qwidely studied. Yet, Franz Rosa (n.d.) has estimated that in the less;
deveioped countries, breastfeeding currently provides about: one-third :
more.protection against pregnancy thanhdo family rlanning program con-~
traceptives. This ‘protection provided by breastfceding is: rapidly
diminishing in. Malaysia and in most other less. developed countries.‘
Becadse scientific evidence concerning the causes of the phenomenon ang:;
its interaction with use of other contraceptive methods 1is nearly non-}ﬁli
existent, appropriate public policy reactions are. difficult to: formulate.
' This paper reports ‘empirical evidence concerning these isaues.g‘f‘

feeding, and birthspacing to changes in specific factorsf nder policy:v’
inf]uence in Peninsular Malaysia. The three-round survey,was conducted

PR

iu ]976 and 1977 in 52 primary sampling units throughout the country, g
fsample of. over: 1200, ‘households. :
Following a discussion of limitations and characteristics of thezhryf

datd used herein, this introduction concludes by describing some

chanacteristics of the samnle.« Section II*then makes rge’ ofgthe 5



lretrospective nature of our dat to diScuss tre és since World War II
}in the demographic variables of principal interést im the study.i The .
next section summarizes a model of couples' bneastfeeding, contraceptive
th
{result of .an. optimization process subject to/biological and behavioral ff

&

iuae,land birthspacing that characterizes behavior in these areaf asthe e

‘tonstraints., This model is.the structure fbr the regression analyses
that follow in Section IV.

,{méiThere we discuss sepa"ate regression analyses:tor-lenjth- ot post-
partum amenorrhea. length of full and partial (supplemented) breast: w«=f
‘feeding,flength of closed menstruating/interval use of ! contraceptivea,fl
length of closed birth. interval, infant mortality, and birthweight.1¢s.w
The:unit of: observation is a live birth, with multiple observations‘for‘A
,mothers who had more than one live birth.» Most explanatory variables B
‘are: constructed in such .a- way that/they refer to' “the. time ‘of the birth
under consideration, rather than: the time of - the interview.. ‘We. find that
fthe estimated biological and behavioral relationships correspond closelyj
'with other evidence where it:is" available. For many ‘of. the findings,
there 1s.no literature for comparison, ‘but. moat ‘of - these accord withi’

our hypotheses.

,‘ }The last section reviews these findings and discusses ‘gome implica-,:
tions for public policies, particularly those{that influence the supplies)-
;of ‘conttaceptives. ‘infant food. and health care. | |

Characteristics and Limitations of .the Data -
- ‘In the three rounds of this. survey, detailed data ‘were collected

wealth information, sttitudes ‘and’ expectations of male and female re

spondents,in.areas“of(the study e interest, and characteristics oﬂ
b ﬁ - '

an open interval ends with the respondent s interview.lyf,


http:areas:.of

oAn

1 8
Sl

1communities and local programs;

The analyses in, this paper‘use only

'a subset of these data--first-round data from the two retrospective

”questionnaires and the community survey.‘ These analyses make consider-:

ably greater demands on a, retrospective data set,than_have, t gou"‘

;knowledge, been made previously.}nﬁh““;”gwﬁn.sﬁ-‘;»

”anSince retrospective data are time—ordered observations on the same\v

,individuals, they are similar to prospective panel data.; But .there. aresif

important differences. The most obvious is that demographic and. economic
‘information about a 20-year-old woman is bound to be more reliable and

complete if collected frcm the woman when she is 20 or 21 than years },1
blater1_hen she is 40 Respondents tend to. report less accurately about.

‘eventslthat occurred further in the past.; This "retrospective. reporting
ibias" can mean failure ‘to report events, such as. pregnancies and child,;
deaths, that happened years earlier. A result is estimated trends in,“
say, fertility rates and child mortality rates .that are. ‘biased upward, . .
Also, respondents may shift the timing of events in their life historyﬁ;
so that, even if all events are remembered their dates, are systematic-

ally“compressed or extended.l_,p

‘Another difference between retrospective and: prospective surveys -

1is that a retrospective sample for some year prior to the year of

interview will of course contain only respondents still alive in the
interview year,~ However, a survey actually conducted in that earlier
jyear would have sampled.some women who ‘have since died or 1eft the . @
‘country.. If the survivors had systematically different experiences,
say different fertility or contraceptive use histories, than their'

deceased contemporaries, then vital rates or sample means from the

two ources will differ for the earlier year. ' . 2
s Ak A

"j Because of these potential biases,'careful interviewing, checkingj

and cleaning procedures are especially important in S retrospective

AR N

Our retrospective instruments are direct descendents of others"
fr b " e :

Wk ;‘\;v 23

faThese underwent

o QﬁISee Potter7(1977) for an analysis of the ramifications o par‘w
Lar assumptions concerning patterns of respondents forgetfulness.

e JZRand and the Institute ‘for Nutrition in Central America‘and
‘anama (INCAP) collaborated in the Guatemala survev. . - ‘



finstruments. The Malaysian survey involved lengthy interviewer training‘_
;and extensive field checking and editing, and the aurvey technique’ S
‘involved much cross-referencing and checking across’ eventsgin different”ﬂ
life areas., Such cross-checking during the interview was greatly aided 1
by the accurate birth registration records kept by’ virtually all mothers]f
in Malaysia.1 ‘Respondent cooperation was unusually high for a lengthy |
:survey. The'questionnaires vere formatced for' direct punching, so that s
;there was no risk ‘of - transcription errors, after which the data were , o
fcleaned and ‘then checked for logical consistency across ages and 1ife bf
zareas’of the respondents and between spouses. TR e Tt
“The resulting data used’ in this paper are unusual in several
respects. One is that spouses' 1life histories have been matched in ourq
working data ‘files, so that characteristics and activities of either v
spouge can be ‘accessed at specific ages or events in the partner 8 lifef
Another is that these surveys cover an' unusually wide range of lite P
areas, and for ‘each, we ‘can’ construct a variety of types ‘of variables,
all- of which'take values at assigned ages, dates, or events in respon-f*
dents lives.3 This enables us to: assemble data files that can ekusedn
much as one uses prospective panel data.’ Further, the unit of obser-”’“
vation in working data files can be a’ variety of events. such as each
life birth, first job after marriage, or each migration. Hence, sample;f
sizes for: analysis can easily exceed ‘the’ number of respondents._ Finally,
our retrospective data are part of a much larger data set on the same -
respondents, including information on"public’ programs ‘and community B
characteristics relevant to the respondents in the year of interview._

Characteristics of the Sample4

The first-round sample, used in this paper, contains 1262 households
in Peninsular Malaysia that each contained at least one ever-married

history ‘data’ 18" described 4n Meclennan (1978) >’“"~

4The tables on which this. section's’ discussion is based appear in
Appendix B..




:L,woman less than 50 years of age at the timedof the initial visit inju
197, ‘Ame-rifth of the sample lives in‘therthree ma"

’??Kuala Lumpur (the capital), ZIpoh, and Penang, 22 perce )'i’)‘: 1-

,f ler towns (population more than 10 000 or less than lO 000 with more .
fathan half of the working population in. nonagricultural employment),,
flwhile the majority (58 percent) live in rural areas., ‘;N v , -
‘ "J Reflecting their relative prevalence in the population of Peuinsu—
i,lar Malaysia, nearly half (48 percent) of the sample households are
T"Malay, 40 percent Chinese, 12 percent Indian, and l percent are of .
“other ethnicities., Ethnicity and type of area are not independent in o
{Malaysia. Chinese make up only 40 percent of the total sample, but'60>
percent of those living in the three main cities, while Malays who
1up less than one—half of the total sample account for 60 percent of rural
”residents. Nearly three—fourths of all Malay;households in ourisamile

live in rural areas.; The distributions of our, sample by ethnic 3roups
‘?and type of area are very similar to the distributions reported in re-:

'.cent Government offMalaysia Sstatistics,

[ Ty

')gghevaverage[hbusehold:in;the,sample consists_of_ofﬁﬁpersons](a"

:average of 2.0 persons under 10 years of age, 0.9 aged 10-14:'
aged 15 or over) Household size varies little with . type of area ‘
vibeing slightly smaller than, average in metropolitan areas (6 2 P 'sons)

jand slightly above average in towns (6. 4 persons)

1The 1262 households interviewed in Round I resided in 52 Primary
jSampling Units (PSUs). 1179 of these households are in a national pro~-
“bability: sample of 49 Primary sampling units (PSUs), each chosen at
‘random with probability proportional to the number of households in the
PSU.° (All private dwelling units in each of the chosen PSUs were listed
‘before the sample was drawn; hence, the sample frame reflects the cur-
- rent population of the PSUs at the beginning of the survey.) This na-
‘tional probability sample of 1179 is supplemented with an additional
- purposive sample of 103 households in ‘three PSUs, chosen such that the
total sample contains minimum numbers of certain ethnic and occupational
“groups for analytical purposes, More than 95 percent of first—round ,
households are 'also represented in the subsequent two rounds. The anal-
yses" described ‘in this paper are based on 1262 households. (Twenty
.cases were incomplete and ‘are not included in any of our analyses).



94,5 percent of the women in the sample were marriec at the time
of the survey.1 Consequently, we have survey data on over 1,100 male
heads of household (husbands).2 The median age of female respondents
'is around 34, while that of their husbands is nearly 40.

The average schooling level of female respondents in the sample
is 3.7 years, but there is considerable variation around this mean.
Over one-third of female household heads never attended school, while
nearly 15 percent have completed more than six years of schooling. h
Less than 13 percent of the male household heads have never attehded
school, and nearly one-quarter have completed more than six years.
The average male educational attainment 1s 5.6 years. For both males
and females, average educational attainment decreases as age increases.

The decline is especially marked for females.3

Forty-six percent of sampled fenale heads of households were not ‘
engaged in an income-producing activity (for cash or kind) at the time
of the survey. The vast majority of those who did were either full-
time paid employees or workers in family businesses. Part~-time work
appears to be relatively rare (3.9 percent of female heads), as does
cottage industry (home products/services for sale) as a main occupation
(4.9 percent). Over half (52 percent) of women who work have agrigul-
tural occupations.

The majority (59 percent) of male household heads were paid em-
ployees. Over one-third of all male household heads engage in agri- -

cultural activities for their main occupation.

lbf those not reporting to be currently married at the time of the
survey, 60 percent were widowed (most of these were over age 40), 22
percent were divorced (all of these were Malays), and 18 percent were
separated.

ot all women who reported to be currently married had husbands
avallable to be interviewed.

:%emale heads aged 20-29 at the time of the survey averaged over
three times more schooling than their 40-49-year-old counterparts,
while 20-29-year-old males had less than twice the average education
of men 40 or over (a group which contains a substantial number of men
over 50). The data clearly indicate that the gap between the edu-
cational attainments of males and females is narrowing over time.



o :’a, I

MOving closer to the focus o[ ths papel, we uuw examlne Lhe

Bl levelsjand“trends‘of some demographic indicators.vhf

_1?Age-Specific Fertility Rates and Children Ever Born .
' 'Table 1 shows how fertility rates have varied over timejF*

‘;and with age. Prior to 1964 women's peak fertility was generally
joccurring at age 25-29; since 1965 it has occurred in the earlier age
‘dinterval 20-24. Accordingly, fertility at age 25-29 ‘has: ahown S
’mdramatic and consistent decline between 1950 and 1974, much of it
pprior to the first public family planning effort in’ the early 196035

_Fertility rates have generally declined at all ages, except at age J
315-19, the fertility rate for each age was lower in 1970-1974 than”ingj
lany earlier period T i

Vo TABL! 1

TRENDS 1N AGE-SPECIFIC FERTILITY RATES
© (LIVEMIRTUS PER WOMAN YEAR x 1000)

1:}‘15-1§?,f'~ 2"i4"' 25-29

‘1940-1944’ gt e e
1945-1949 "*‘[ . 164, 36 o 3BaeY e

1950-1954 . 21189.30 . aésas.i7 ) 364,49

1955-1959 - . 173,227 338,24 331,47

1960—1964;éﬁ§~,;%169 19, 35P;307,7§AH“" 328,42 1 295,

1965-1969 ' 100.16" 29.86 ¢
1970-1974 -2 iriaa 73" 00233,020

IO HISE ER R e |
Smalleat denoninator 1s 1768.°

wsf-;- not: avnllable

Considering the rates along the diagonal ofxTable 1, we aee that_
women who ‘were 15-19 ‘in'1940-44' had giveu" Lve: |
f6*8 children by the time- they ‘were: aged 45-;

5 Since we know the mother 8" ag'ﬂandlcalendar year for all pregnan-

cies in our sample, we are able to compare estimates of average numbers
of children every born by a particular date ”o those from other surveys in

Peninsular Malaysia.; This enablee ue to checkﬂthe reasonableness of our



In Table -,i;
‘we compare our estimates of numbers of children ever born by December 1966
July 1970, and July 1974 to those in the West. Malaysian Family Survey e
(1966-67),.Post-Enumeration Survey (1970), and Malaysian Fertility and Family
Survey (WOrld Fertility Survey) (1974)

,retrospective data against thoae from contemporary surveys.

Comg hay ¥ e ; lele 2 ; »_‘:'4;“!*'{3'."
KFAN W“ Ol" C!lILDREN EVER BO&N BV CURRENT AGE FOR CURRLN‘I‘LY
HARRIED HOHEN IN 1974 1970 ‘and 1966 671 COH]'ARlbONS OF OUR

'RLTLDSPECTIVLL\ REPOhTLD DATA HITH INDLPLNDEhT SURVEYS

_1066/67

"'1w£
: . .,‘Haat Malaysion. oo %00

’r:no"V

S e BN anily Survey C T
i S Malaysian Fertility = MFLS as o Lonoe o, MFLS as MFIS. as
‘.Current - i\ and Family Survay" of July ¢ | Post Enumerii=. of ‘July |- : - of Deel’ “;
.l.' (Uorld Fortility Survoy) l, 1974 tion Survey }# . l, 1970 ’1966/67 ‘ 31, 1966l
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Sources: The figures from independent surveys are rakcn from R. Chonder and V. T Palnn. Malovstnn Fortil:ry

and Family Survey - 19743 Fivst Country Raeport t Dcpurtpent of Statiattcl. Kualu Lumpur. Halnyala. April 1977.
Table 61 2, page 75, B I O e e

The figures {rom thn MFLS are calculatod trom retroapcctivoly reported prognnncy hiatorlcs cullcctcd 1n . ';.f
1916 and 1977, - ‘ . L L

b mollest sample aize for MFLS pumbers if 183. A e =
The MFLS samples for 1970 and 1966/67 cnntnlnad only women' ngcd 35-43 and 35-39. rcspcctlvcly'
tox: for lmpllcntlonu ) . LT H

scs‘eue“‘; .

In making these comparisons, it is important to keep in mind*that o
re different from corresponding

the underlying sampleSxin our - survey GMFLS)g”
aamples in the other surveye. In the firet place, 'women older than 49
at the date of our first interview viait in 1976 were ineligib]e for the
MFLS aample.
nona older than 39 in 1966-2

in 1970 -and 1966/67 contains only women aged 35-43 and 35—39f
o Another result of thia retroapective'sample base ia that our aamples

xfor earlier years: obvioualyxcontain only women atill alive in 1976/1977,:_‘»

Hence, our survey - contains no women older than 43 in 1970 and g
The reault is that our sample of women aged 35-44“

frespectively.



ewhereas surveys .conducted: in those;earlier years sampled some women who have
;since died  (or, left the country) :
lsystematically different fertility histories than their. deceased contemporaries;ﬁ
"‘, the comparisons in: Table 2 will refl ect these differences. S '
Table 2 ‘shows mean number of children ever born .£to .women currently married

As noted earlier, if thezsurvivors had

v,in the year in' question.v For each age group, columns 1, 3 and 5. ‘show estimates
'ffrom .the contemporaneous surveys, while columns 2, Y and 6 contain MFLS
Sﬁestimates calculated for women currently married in: :the same' years. The
fMFLS estimates -are: based on our national probability sample, iie. we exclude

‘women living in the purposely selected psu! s._;kfwaﬁa:‘wa~h»~~ﬂaxp%’3
‘ Both sets of estimates ‘show similar trends over time, with fertility of
the two younger- groups falling and fertility of the oldest group rising in
»the late 1960s and then falling. ;However, comparison of the numbers for any

age. group and’ year indicates systematic differences.' For one thing, the
'MFLS estimates of children ever born -are generally lower thsn the othe -
estimates for the two younger groups and decline less rapidly from 1966/67

to 1974. ‘The- first difference may arise from the fact discussed above that

our sample includes only women still alive in 1976 or 1977. To the extent -
}that rapid fertility induces high maternal mortality and ‘that poor women have
both more chinren and higher mortality, we would expect our figures for
'children ever. born to lie below those from contemporary surveys. o _
‘ The second difference probably occurs because of the tendency of respondents
to underreport births far in the paet. Although all these surveys rely on
krespondents retrospective reporting of’births, our estimates for women aged
!15-24 in 1966-67 are calculated from information given when these women were
‘25-34 years old (in 1976) rather than when they were ten years younger. This
“has the effect ‘of reducing our estimates for 1966-67 and to a lesser extent for

1970 causing an underestimate of the extent of decline in mean number of

vchildren eVer bom, RS

'm 1966-67 and 1970. 2 smé’ , “hav
mean number of children ever born than andolder sample in the same year,l
;:" “P',; ;W“, half-birthﬁshown,i) Table for"older women in the earlier :
two years is understated. If the age groupsﬁwere comparable, our figures would .

be even higher.~jj



Birth Spacing
Data in Figure 1 show trends”in"mean lengths‘of closed intervals
: b’)eanrlength“of‘pregnancy

by mother's age. For each-tim f ‘
:intervals is positively related to mothers 'age‘
1t has decreased over time.i. *unknown;part of this decrease “in- pro-;
bably due to respondents' systematic underreporting of births that '
;occurred far in the past. - However, Table 1 shows that calculated fer-;
,tility rates have fallen over ‘time,: 4n spite of ‘any: suchfunderreporting.
Figure ‘lrand all subsequent ones’ in this section (except figures ‘
8fand 9) are based on 'the same: data we use in- our regression analyses f}

'fFor‘”lljage groups

in. SectioanV. -The restrictions used to define this working sample areaf

discussed in Appendix A.
u;uu 1 s
e u:m o cmm u;:n nmm\u. n m

B T L ey U TR U LY T I U L% TP

¥ost-Partum Amenorrheaf :

e Figure 2 ahows that the average length of postipartum“?mrﬂorrhea,.{
the infertile period following‘ahbirth, has fallen over the survey *?
refereuce period for women under age 35 2 while there has been a. slighti

-

.8 T

Actuallyunumber of. months‘from one 1ive, birth to:the: next’ pregnancy

fsﬁata o ffive-yea ;age grouos show substantial decreases indthe,earliest:,;
fand” latestatimeaperiods for women ‘under 30 ‘and " 1ittlé variation over time':
for ,those aged 30-34.
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Brfe:astfeed:tng‘ O
S Figures 3 aud 4 show. proportions of children st:l.ll breastfeeding,
and still full-breastfeeding (withOut supplementation), at successiveﬁ
nonths of age. for six calendar 'year periods. A long-term declinv _i‘ ;
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s kg_x lt;urc 3 IR L’ .

huut of Al Children um lnutlndln; nt

: " Surcesatva Honthe OF Age, by Yesr of Bicth
. ’nncnt R R A F

ltu)-’

; w)-J .

: Belure 1956 L




length of breastfeeding is evident'in both Figs,

&with the largest

: nnn 4 " :
hruu ol m omum still hu-ltuutnltu

(vuhouc -unla-uuttn) st Succesaive n-m of uo. %% ‘lul' ol llru

s Bafors 3930

S aeso-se
1935-59°
19n0-64
194544

it e—e 1970-14 5

{‘13‘[

‘;all‘mothers"ages.'

T e ot
127715 i Breastlositag

J‘Figure 5 shows"that the percent of babies breastfed has fallen at:

In each/time period, young women ‘are more" likely to

rbreastfeed than older ones, though ‘the ‘age differences have become smaller‘

"over time.,

1ooz ~;

G

In data not shown here, leugth of breastfeeding shows the

S rtgur- 5 -

tlzuns ™ rnorourtou OF - INFANTS WHO WFRE unhasrrsn. uv
: A MOTHER'S AGE .~

0--._. o
15-24 ——\



http:occurring-.in

éopposite~relatiOnship with age' i ‘*older women breast- :
2 CO T e e il :
dd’so 1o ger t an younger women ‘fThe differences

) f , o

‘jamong\age:groups“have become greater ‘over time. In 1970, women i

e _singly smaller subset of women who do breastfeed the aver-”"
fage length’of lactation has fallen consistently from just over 15
[mo'thsvbefore 1950 to just over 10 months in 1970-74 The 24-34
v*age group also shows a marked decline over the survey reference period.‘
‘ Althhugh fewer older women breastfed in the 1970s than in the 19603,‘
‘those who‘do did so for a substantially longer period of time. This

may e why average ‘length of post-partum amenorrhea has risen some- "

pwhat for this group.

fMenstruating,Interval

Htj Figure 6 show”?t ime in the. leng the :
‘of the inter-pregnancy intervalﬁ--’the fertile period= or, menstruating_?
finterval, during which the woman is at risk to conceive. The patterns
fshown in Figure 6 very much resemble those in Figure 2 and may arise :
;in part from systematic underreporting of early births. Considering
‘Figures 1, 2 and 6 together, recent declines in average lengths ofﬂ

gt N».

‘pregnancy intervals are, at young ages, due toﬂdecreases in thc lengthsf




Contraceptive Use

21970, 25—34-year~old women, who are beginning to stop childbegring, Eg
'mexhibit higher usage rates than younger or older women.5 Similar pat?f
iterns oceur for usage rates of modern contraceptives. Data on §-yearl
'gage groups show that 25-29-year-old women are the most freouenttusersf
Vvof contractptives, and since 1965 the most frequent users of modern,l
i‘contraceptives. This is consistent with the evidence in Table l that

“25-29 year-old fertility rates exhibited the greatest decrease over .

“the survey reference period.

Figure 7

o PERCENT OF BIRTH 'INTERVALS IN WHICH SOME CONTRACEPTIVE (OTHER THAN
. RREASTFEEDING) WAS USED, BY AGE AND DATE .

1950 1950-54
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ﬁ'Figure % shows ‘that: all the increase in LQﬂttﬂ\GptiVé usahe sln

:the early 19605 has been'in‘use’ff modern'methods, especially the pill.
;Use of folk methods and intentional use of breastfeed ng to delay ‘a’ ;
'birth have steadily declined.1* The net result is a’ decreusing prnpor-g
‘tion of birth intervals that ‘were intentionally protected until the '

flate‘19503, and a steady increase thereafter.-

P

o ngu 0

I!n:! .l gmu uull\.- e “| R .
e CPeojortion of prevnancy Intcevals 1
T L \mlch ) :ontuuptlvc -ﬂlmd () uuul)
Cegeent b TR S : : i ,“_-\‘
Prepnancy S5 s b b

Intecvals L

| temate stestitiation::

1D, iu)oeuoa. other
feuale mathods - -

«
pMow -
abstinence
. safe time
.jo;- breastfeeding intended "‘thdr,’""‘ i
S tq delay pregnancy s
(’jﬂ it 7 N ¥
104
\
.- \ -
R I o A A R R T
. Defors 1950- 1438+ 1%0- 1968~ 70-
S 1’30 1956 - 1959 1964 199 ::1

' (m sanple for this figure inoludea ntervals in vhieh contrae )
“'“ euptives ‘sre being used st che time of the {nterviev, and hence, s
walike our vorking saaple (sse Appandll 8), {acludes nuetulu
m hysterectomies. :

lnnll»dlnl ts included {n this luuu oaly it the ulhr te-

'. ported using 1t ta the interval in order to delay the sext
progusncy,

Table 3 gives the percent of currently married women in our MFLS =
sample who had ‘ever used contraceptives (excluding breastfeeding) by

--Asvin.Table.2; we: compare’ouréestimates from

retrospective data with numbers from three othel,surveys. Our esti iy

s lThere is reason to suspect that some survey respondents reported
breastfeeding to-delay the next pregnancy when they had breastfed for
any-reason.:''Future analysis will investigate this possibility. Since,
we -have no:reason to think that the extent of such mis-reporting changed
over'time, the trends pictured in Figure 8 are probably unaffected. In
stead only . the height of the breastfeeding line and the lines above it
may - be too high in all periods.


http:breastfeed.ng
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4that this difference occurs because the three other surveys underre- i
;corded use of traditional contraceptive methods.. Later in this paper
;we}show that some such methods have been widely used and have been
Qeffective in delaying pregnancy. If the other surveys underrecorded
gtheir use, they would - show a larger increase in use of any contracep-“l
tive during this period when modern contraceptive use spread rapidly.,i

Table 3

PERCENTAGE OF CURRENTLY MARRIED WOMEN WHO HAD EVER USED CONTRACEPTION
(EXCLUDING BREASTFEEDING), BY CURRENT AGE IN 1974, 1970 and 1966/67:,
COMPARISON OF RETROSPECTIVELY REPORTED DATA WITH INDEPENDENT SURVEYS,

p 1974 : 1970 _1966=67
e ﬁflysun Fertiiilty HFLL as . T MFLS am W. HMaloyslan MFLS an
Current ,‘,-‘ and Family Sucvey . - of July Post Enumura~ of July Famlly Survey of Dec,

Ager - (Horld Peredlity survexz 1, 1978 tion Survey 1, 1970 __ 1966/67 31, 1966
. . - . -, L o

. ALL Vonen - 39.8 . 43 26.9 0" 14,0 24,4
184k ' I e S D

s ;» 28,67 e Cooas o 14.6
L25-3 Usea T R | X T 293

asee BT A 9™ T 6™

‘-,‘»;'“uec“, -n‘. figures (rol indepandent lurvcys are nken fiom R, Chandat and v.'r. Pailn. Hnlnynlnn rer:m:v )
‘and Famlly Survey = 1974: Pirat ount Report, Departssnt of S:atistlcl. Kua!a l.unpur. Halaysia. .\pru 1977.
Table 6: 2, page 75. : i » R

' 'i‘lgu uguul from tha MFLS ars calcula:ed from retrospectively reportod pnlnancy hutoriu conetted in
1976 and 1977. . . . .

S-auut sample size for MFLS nmbou il 183, -

o

: The MFLS samples for 1970 and 1966/67 contained only vonn aged‘ 35-63 and 35—39. unpartlvoly. See the
. text for toplications, X : “ . Lo

‘3"

user in each year. However,hthe youngest group hasgexperienced the

Despite the: increased usagexof contraceptives, “igure 6 indicated

that lengths of closed menstruating intervals have“generally fallen

over"time.; Length of the other partf f the pregnancy"interval -

postpartum amenorrhea - has also fs11en'over time for younger women
proably due to sizeable decreases in the likelihood of breastfeeding
’and in the length of breastfeeding among those who do breastfeed

A

1This may occur because most of the increasing contraceptive use
has been in open intervals or because retrospective reporting: bias ¥
might differentially affect trends in menstruating intervals- and in con-.
;traceptive use, We discuss these possibilities below.




-

\":

breastfeeding (for any purpose) and contraceptive use.t Although the

percentage of a11 pragnancy intervals in which modern contracepti

were used has risen, the use of breastfeeding by women who do not use;

"v

RS

modern contraceptives has fallen even faster, the net result being B

consistent increase over time in the proportion of birth intervals during;

H ARIPR

: which women were not protected by either breastfeeding or a modern

contraceptive

Fiénre 9
Trends in Breastfeeding -and Use of Modern Contraceptives
(Proportion of pregnancy intervals in’ which each was done)

00 drer i b e ED e Uil S o
,51°°f b ‘ Neither Breastfed No;‘ Used Modern - '~
SRS O e Ut e - Contraceptives.. .. . .. -

Breastf\ed ‘ >1 Teek \\\

CONNNY X2 ygeqd Modern Contraceptives
1965-69 ..  1970-74

R R S R A L B
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‘III. . A CONCEPTUAL MODEL

[n’two: otherzpapersl we develop a comparative static model of

3

f}fam, y behavioriregarding breastfeeding, contraceptive us.”and irth—“?

rIn one set are whatzver’ personal familial and sociaﬁifactors

‘:reasons.

that induce people to have children.. These can be representedf nfwﬁﬁvr
utility function f o

W bm a6

'that characterizes a couple 8, level of, utility, Uy as. depending on two
arguments. the number of surviving children, N, and all other goods )

uvalued by couples, represented by the composite good G.: The number of
surviving children is the product of the common survival probability of
the children, S, times B the number of live births.zl '

@ *ffif-"ié;-.ﬁi

The other set of reasons for parents to value children includes

}whatever transfers of help, goods, or money that parents can"expect to ’

jreceive from their children. “These enter the model below infthe couple 8

/budget constraint. 3v~‘

Couples can buy the‘composite good, G, in the market. However,>

lboth s and B are produc Mffactivities in the dousehold. Coup es*are'ﬁa

3assumed to influence S, the. survival probability of their chlldren, ac-??
h'biological and i

Fcording to.a production function that s mmarize ':

‘behavioral relationships.

- Ly.p, Butz (1978, l978b)

- 2We assume that all a eouple s children have .he same probability of -
“ surviving to, say, age 20, and that survival is the only attribute of ‘
< children, other than their economic transfers, that interests parents. Re-
- laxing the first restriction to allow different survival probabilities,

- for example by parity or sex, would complicate the model considerably. ,
-.Relaxing the second restriction is not bothersome. We need only suppose.



rjbirth interval I'“

'ji;:f(z_.A) E /(B—l)e .t

’:is the woman's age at menopause minus her age at first marriage f

f%(or first union) minus thefnumber of years of marital separation,;,' %
},divorce of widowhood One could posit equationa explaining each of
5;,these variables.‘ Since our interest here is in other matters we ;357
fiassume instead that F is determined exogenously 2. In its simplicity,v

}J(footnote continued)-

'that S is a scale that increases monotonically with whatever combination
of attributes, including survival, couples are assumed to value in their
children. Such a scale can be thought of as the "child quality" concept
in the household production literature on fertility. One might then add
several additional inputs to the production function in expression (3).

lHence, if a woman is at risk of pregnancy for 20 years and has 5
live births, her average closed birth interval lasts 5 years; 1if she has
eight live births, the average closed birth interval is less than 3 years,

‘ 2To the extent that age at marriage, age &t menopause, and years
without a husband present are functions of variables In the model--guch
as the woman's wage, schooling, or nutritional and health status--coef-
ficient estimates in regressions that assume F to be exogenous may be p

biased.


http:the~number.of
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expression (3) also removes other interesting issues from the model's

domain, notably the couple's opportunity to compress its births into
a small portion of the woman's fertile and married years.

However, our primary interest is in the determinants of I, the
average birth interval. It consists of three additive parts, the
length of post-partum infertility or amenorrhea, (or more accurately,
annovulation) A, the length of the menstruating interval, M, and the

term of the pregnancy that closes the interval, D:
(5) I=A+M+D.

We assume D to be exogenous. As with S above, both A and M are
influenced by the couple's activities. A depends positively on the .:;
mother's length and intensity of lactation after the child's birth, .-
L, and negatively on her health and nutritional status, Hw." -?hgﬁﬁ

biological relationships that connect these variables can be sum= 50

marized in a production function,

--Lécfation depends, in turn, on how much time the wife spends Breaaﬁ%;

fee&ing, TL’ and on her health and nutritional status, Hw:

. L= v(T,, B,
where both marginal products are assumed positive. These relationship.
? are also biological. '
’ The other component of the birth intervai is length of the men-
struating interval, M, during which the woman i¢ at risk'of becoming
>pregnant. M depends positively on the effectiveness and length of con-
traceptive methods used, which we summarize for simplicity in one
1With an increasing supply of modern contraceptives, women may
closely space their children to conserve their time in childbearing,
knowing that they can later contracept effectively. Likewise, higher

wage women may also compress their childbearing into fewer years, so
as to lessen their time out of the labor market.




—_.ariable, C, on the wife 8 education,.ﬁéz which:may n
) fectiveness with which ‘she uses contraceptives, and on the length of
ftime she and her husband are separated in the birth interval Ktﬂll ‘
"depends negatively on ‘her. health and nutritional status, HW’ ‘to the’ex—
xtent these affect her: fecundity. - We! represent.these relationships in ;

;another productionvfunction.;

(8) M =16(C’ Ew’ HW’ K).

_ Expressions 3; 6 7 and 8 embody the technical possibilities at
fthe couple 8" disposal for bearing and rearing,the number of surviving
‘children they desire.‘ These possibilities are constrained both bio-
, logically, as in the relationship between the wife 8 lactation and
amenorrhea, and behaviorally, as: in’ the relationship between hevjedu-

cation and length of menstruating interval.l . :
b In addition to these constraints, the couple also faces a budget
,jconstraint that limits their expenditures of income and time to the'l

famounts available. They are assumed to distribute their income among
Vthe goods available for purchase. food and medical care. for children,“H,
xat price PH’ contraceptives,_c, at" price PC’ and all other goods and

) services, Gy at prite PG ~ The wife 1is assumed to distribute her ‘
javailable waking hours, T, among breastfeeding, Lo other child carep’
'IS‘.’ and work for income, Tw».2 How the husband spends his time is 1
fassumed impor ant only as it affects the couple 8 income. This familyf
_income comes from, three sources. One .1is. the time .the. wife spends

gworking, for which she .earns a wage,, WW" Another is the help,

W'
goods or. money that parents receive from children,Arepresented as. WN
_per child over his or her lifetime.. The third Y includes all other

L)

fe payments. These time and income allocations can be represented }i

fwaking hours," and hence that the combined“time spent'sleeping andi
‘other pursuits, including leisure, is the. same for alliy 3




;1§aubject‘to the set of household production functions,
3 s-= a(L, S. Ty, Ew H)

?‘?1¥. H P +5‘QPC +: G>PG + T WW + Ti'ww

dhd "suBject ;f-;a‘:*"iaer;eieias;

(2) N = S B

The demand has"two‘7=

£ surviving children within the household‘

Hysources., economic returns thatﬁraise’family income, ‘and: utility re.
fhturna to parents.f The supply of surviving children also has two
j‘fsourcea"” number of live births tu the couple and ‘the’ probability that
f;an infant will survive tifa particular age. Parents can influence thisﬁé?
survival probability b: adjusting how much attention they give their: S
_ Children, how long they breastfeed them, and how much food and medical'7bﬁ

‘ Given the available‘technology* the same survival?}f

care they ‘glve thenm.
PG T Phties

HETPRRET ST SO B L

© - “Alternatively, H- PH +‘ C Pc *, G PG Tw’ww
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'pro‘ability can be had by decreasing some of these inputs as, 1ong as

-one‘or ‘more: others are,increased.n The optimization process implies

:that couples make these substitutions in .response. to changes in thesjf'

;relative costs ‘of breastfeeding, medical care, food and the wife s iw;f

,fIn contrast to survival . which.must be produced using scarce v
resources, this model assumes that live births occur costlessly, given’d

ﬂthe wife s health and nutritional status.1 Rather than expend re- Q

1sources to produce infants, we assume that couples must expend re-;J ;5

}sources to avoid them. Given a desired. number of surviving children

‘and - a- particular probability of child survival the couple can achievel

;its resulting desired number of births and the implied average birth
iinterval by adjusting either the length of post—partum amenorrhea

Or the length of the menstruating interval 2 Since the sum of theseM,ﬂ

1two* uanities (plus the exogenously determined duration of pregnancy)
;equals the birth interval, they are perfect substitutes for . each other
'in determining the number of live births., Hence, lactation and co i",é

any other reason. In addition, women of lower health and nutritio:;,’ﬁ

l:{x

atus arh expected to experience longer amenorrhea and longer meu- e

;i?ntr“cepting less. Finally, wives whose time breastfeeding is morepyf

Tcostly may breastfeed less and therefore, have more live births,”j

. Alternatively, ‘we’ could” assume conceptions to: occur: costlessly,
and S to represent the probability that -a conception results in a
child who lives to some arbitrary age. BT E

A 2The number of. births that "occur costlessly" is the biological
maximum for the period the: wife is fecund assuming no lactation or. .
other contraception., Since societies iu which many couples desire jb



leu

:hold production functions are linear homogeneous, we derive ;educed
form expressions for the endogenous variables of principal interest 5
f"umber of’ live births, N3 child survival probability, $~ post”partum

/amenorrhea A' menstruating interval "M length of breastfeeding,iL.

and'contraceptive use C. These expressions relate log differentials

: as'exogenous.' prices (availabilities) of purchased food and medi

1 4;re’for children PH’ C’

‘ services PG " wife's' wage Wh "help received from each surviving

child w ; other income, Y'; 'wife's health and nutritional status HW" E

wife s education EW length of period at risk of pregnancy, F ,_:/u

amount of time spent with the child by persons other . than:the mother
i
;coefficients ‘for these varisbles ‘are’ themselves functions of (i) 2

consumption and production elasticities, (11) ‘the: relative shares of

h contraceptives, ' and.. other goods and

' and extent of spOuse separation inthe ‘birth interval ‘K .ﬁ The

b

(footnote continued)
‘more births than the biological maximum are not known, we ignore this
possibility. ;

' 1These factors are sometimes classed together as the determinants of
"natural fertility." This term refers to the number of births that occur
in the absence of any practices intended to restrict fertility. Even if -
-.women in some society breastfeed for months, refrain from coitus during

certain periods, and live apart from their husbands at other times, ‘the
society may be called a natural fertility population if investigators
conclude that these practices are undertaken for purposes other than fer-
tility regulation.

. Seen in the context of this model, the concept of natural fertility
“has little interest. To the extent that people's breastfeeding, coital
frequency and cohabitation resond systematically to changes in the costs

fand returns’ of .these behaviors, their fertility also responds systemati-

i cally.  Hence, fertility variations in a "natural fertility" population

' should be no less predictable than in any other, once both the demand

‘for children, as we describe it here, and the supply are adequately under-
stood. For the same reason, there is no inherent difficulty in formulating
public policy to change fertility when it is contrained more by supply o
_than:by. demand considerations, though the: policies may differ considerably.




~the’ factors in ‘their. production functions, and (iii) the relative

a3 gy (\ Canty

‘;shares of the values of mother s time and each purchased good in full

AT

r example,
KRRPTE 5 AN Y P

. exoger "\variables.; The expres'.o for contraceptive use,
qshows that its demand is derived from ‘the couple s demand for surviving

7gchi1dren.n In equilibrium, couples contraceptive use is}influenced by

;wthe"determinants of that demand and by, among other things, the price
'of contraceptives and the determinants of the cost of their principal
‘,substitute,lbreastfeeding.: Similarly, the demand for breastfeeding o

ar }l;.rom'its value in reducing the number of live births and n- in-
creasing child survival probabilities. Breastfeeding time is determinedi?
fprincipally by the factors that influence this demand and by the costs E

of breastfeeding and of its substitutes, contraceptives and children s ’

gfood and medical care.

Few universal predictions arise from this model. Fortunately,

-

_though, a number of predictions result from differences in the usual

:magnitudes of particular elasticities and relative shares in different

gsettings,_e g., in urban Vvs. rural areas‘ﬁfThe regression analyses 1in
the next section are preliminary to tests of most of these predictions,

so we are content here with only a short list of expectations that are

t;Determinants of Post—partum Amenorrhea. Clinical and field studies

should,erhibit shorter post-partum amenorrhea, since theirlrep‘"d
7systems should recover faster following pregnancy. Rt A e

..,'; ‘Determiriants of Breastfeeding. The price of contraceptives and of
finfant foods and" medical care. ehould be positively related to the tendency
ito breastfeed and the length of breastfeeding.' Stated in another way,

' ﬁ;IWe omit descriptione of the certeris paribus conditions for these_
:expectations, as well ‘as’ mention of: possible ‘reversals under- empirically
unlikely conditions. Readers interested in these details are referred
to’ Butz (1978a, 1978b)
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‘increased availability of these substitut"ﬂEforibreastfgeaiﬁgjéhbﬁid*

51tend o_reduce breastfeeding.?‘ .
' sBothMbiomedical and behavioral'links in. the model;point,to a posi—.

:Ttive association between the motherfs health and nutritional status

;fand her breastfeeding.

?Though the model contains the possibility of a reversal 'the cost’

Jgof thelmother 5 time should be negatively associated with breastfeeding
jiin most”circumstances.l""‘ e - T

jPPDeterminants of the Menstruatinngnterval.fvLength of me'itruating

- Length of menstruating intcrval should be positively associated

-;with wife 8 education, since it is hypothesized to influence contracep-

-tive effectiveness.

Length of menstruating interval should be positively associated

with extent of separation from husband.

Length of menstruating interval should be negatively assoviated

:with the wife 8 health and nutritional status, since these may be
positively related to fecundity. ‘ S "":‘\

Depterminants of Contrac;ptive Use. The price (availability) of

)contraceptives should be negatively (positively) associated with contra-

iceptive use. .," . . ' f ' 7 oo o
The responsiveness of contraceptive use to the price (availability)
ﬁof infant foods should be negative (positive), since a higher price in-

tduces women to breastfeed more and therefore, require contraceptives .

fhe extent of separation ffom spouse should be negatively related N

;to contraceptive use, since these two are substitutes in lengthening

{ M

)the menstruating interval.zf

oy 1The reversal can ‘arisé because ‘women' with higher time costs‘de-wri{*
mand fewer, .children, other things equal, and thus _have an incentive to Fu e
use _contraception, of which breastfeeding is one. type. e

1 ,.t?The relationships between .the cost of the wife 8 . time and contra— o
ceptive use. are ;complex in this. model. Testing the hypotheses that‘*”*; .
emerge from assumptions. about . patterns of elasticities and weights WS
beyond the scope of this paper." B
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The usual distinetion between biological and behavioral factors‘jp

, influence biological proceaeee both directly (as in the effect of Bl
' cleaner water supply on child mortality) and indirectly (asfi'uthe Jgeotf

of increased contraceptive supply on fertility) ‘An implication'is c
-that studying biological or behavioral factore in isolationfcan have L
* gerious statistical.drawbeoke..p
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© IV. REGRESSION:RESULTS

”3We now discuss ordinary least squares regression results that;

;bear’on some hypotheses of - the model .as. well as on other:. hypotheses
Aadvanced«in the literature. Since these regressions use a preliminary '
;working sample from only a small portion .of our data, ‘test' maily. the .
~more obvious hypotheses, ‘and’ do so in ‘a simple (and at. points not.

Fmost appropriate) statistical framework, they should be regarded as;
quite preliminary. ‘_’ ﬂ" 'vﬁ ‘ ;

The regressionsffor 1ength of postpartum amenorrhea and length of
menstruating interval are structural specifications, similar to. express-i
,ions (6) and (8) above. The other regressions are mixed structural/ |
reduced ‘Form eguations that include community—level variables that re-‘p
iflect .he supplies of medical care, contraceptives, and infant foods.} .
,The variables used in these. regressions are defined along with their |

sample means and standard deviations, n Appendix D.

Postpartum Amenorrhea
' " Women in- our sample rep----- e r,_,‘,rtum amenorrhea of .
.7-1/2 months. Since this: is over a third of their average interpregnancy

interval it is clearly an- important component of birth spacing.A Figure 2
‘showed that average 1ength of amenorrhea for 15- to 24—year-olds, the ‘,
f.highest fertility group, has halved between the 19403 and the early 19703.1
:”Without the substitution of - contracepting methods to lengthen the men-'r'

struating interval, this loss of five months of amenorrheic protection

,‘would have reduced the average length of birth interval in this group by
7fabout one—fourth., Hence, .the importance of understanding the determinantsg

i'of length of postpartum amenorrhea is clear.:"v

i 1‘I‘hough these community-level variables are certainly more. nearly
J;exogenous to family members' behavior than are variables that describe
. members' characteristics or activities, they are. in general not completely
. exogenous. For example, communities with a high demand for contraceptives
‘are more likely to have contraceptives sold in their stores and probably -
‘to have a public family planning clinic. In addition, couples interested
‘in limiting their family size may move to communities in which modern con-
i traceptive services are available.



, : ;relationship of lactation to l ngth of birth intervals hasf'k“:f{';:
long been sﬁgpected (probably much 1onger by mothers than bv scientists]
Butﬂ-‘ i. the “asc 13 \-ear~"ha~ e\'idcm o hecuu to'v-uAMHh nm ﬂ\a

' relationship is with 1ength of post-partum amenorrhea and not mainly or

Y

entirely due to cultural taboos on: sexual intercourse during lactation.\
: Table '4 :shows a very. strong empirical relationship between length of” :
The coef-‘

: lact\at on and ‘length' of postpartmnaamenorrhea in our data.

Table 4 -
A S J
AMENORRHEA LENGTH (HOS ) RFGRF?S!ONS (n=4067)
(t-atatiatica in parentheses)

P ey

—n -
Length of Breastfecding ,382°
} (moa,) (39;92)
. Length of Full Breast- .486 " :v.!¢67
/' feeding (uos.) (20429): 2':,(19269),5-
" Length of Partial Bredst: TR0 T 347
Iceding (moa.) . (37.21)‘ (33 05)
Nouse Sanitntion Index ‘ " -.SM :

- : . (A93)
_Distance to Nearest Dr. : ‘.04173,
“‘or Hospital - ‘ f:';g(1;62)’1‘?
-Age of Hothor... iT y.OOOl
o (0.00) ' .
Cparity i
5. (2.86)

! Calendar Year ‘ 7;0615
SR TN S (az,sz)
Intercept . 3,479, 3,609 1065200,

. : (23 86) (23 45) (6 32)

ERY T2t lgee et ey

ficient estimatea in column (1) indicate that on average one month of ,

i,brtabtfeeding time is: associated with about 11 days ofv’

amenorrhea and




able75‘indicates that these regression coefficients are similar

‘o those, rom‘other studies that investigated the relationship hetwevn*;
ength of: postpartum amenorrhea andvlength of breastfeeding.; The f‘ﬁv
:lope coefficient of .38 in the Malayaian data is equal to the mean olf

able 5.

ASSOCIATION OF 'LACTATION. AND AMENORRHEA IN FIVE' STUDIES (IMPLIED COEF—
- FICLENTS FROM- REGRESSION: OF AMENORRHEA ON LACTATION LENGTH): .

,‘Countrx ‘ Slope Intercept.

vColombia - ‘7.35“” 7 weeks_
‘Thailand - .;QQ : 10: weeks;
}South Korea : - QSQZK 14 weeks
Taivan. [_v?ﬁ’ : [';435? 16 weeksl

¢Malaysia (this study) ‘ ,3813 15 weeks

;inplied coefficients fromhthe other studies, while our intercept esti-
imate is near the high end (but consistent with the other Asian studies)
'Pierotti (1969) reported return of menstruation to. nonlactating mothers
-in 6 to ‘10° weeks in a number of studies in industrialized countries, and
105teria (1978) found ‘that menstruation returned to nearly half of non-
flactating women within the first month postpartum in a ‘sample of )
5Philippine women: who delivered in a Manila. hospital. That these studies
findicate faster resumption of menses that the figures from less—developed

fcountries shown in Table 5 may reflect differences in, average maternal

f3t~ Lrnig similarity is remarkable since the other ‘studies used pros-
- pective,data, while our sample includes retrospectively reported infor-
- mation from as long as 30 years before the interview. We have not ad-

_ justed the breastfeeding or amenorrhea data for age-heaping and other

* problems that frequently occur in. retrospective data on these variables.
(see Lesthaeghe and Page (1978) for an excellent discussion of these
problems.) Though our data seem well behaved without such adjustments,
‘we will investigate these possibilities in future work

2The coefficients for all countries except Malaysia are estimated
- from Van Ginnekan (1978), Figure 5, p. '190. The data in that figure are
* from Van Ginnekan (1974), p. 201, for Colombia and. Thailand from Kwon, . .
et.al.(1972) for S. Korea' and from Jain, et.aZ (1970), p.‘ 62 for Taiwan.;
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‘ nutrition and health.} Ve, return below to a;;iscussion of nutrition

3 and health effects .on amenorrhea. ™

The second regression in Table; bt shows the association between

»full and‘partial breastfeeding separately, and postpartum amenorrhea.

It suggests that: fullflactation is significantly more effective in
‘prolonging amenorrhea. than is: partial .(supplemented) lactation. . Other ‘
:5studies have also found that‘menstruation returns much. sooner in women =
. who*give their infants supplementary foods, holding constant. length of
lactation.z‘ Tyson‘and Perez :(1978) and others are establishing. the,.
biochemical -mechanism: underlying the observed empirical relationahip._
In essence, suckling;causes,the.release of prolactin in the mother. 7
Prolactinvfacilitates milk production and inhibits the‘releaae oflgonadoe;
trophinsvwhich initiate resumption of the menstrual .cycle. Although this
process may contain thresholds and nonlinearities, the more intense. is o
suckling, ‘the less likely in general that menstruation will resume.,\_
Hence, there is an important distinction between full breastfeeding
and breastfeeding accompanied by supplementary food or water.h

Since our sample contains observations ranging over. about 30

calendar 'years and all parities and relevant ages of women,.. we partial

out the effects of these variables in regression (3) Other studies'
' have reported positive: correlations between age and' amenorrhea and
: between parity and amenorrhea, with the age. relationahip usually ..
stronger.3 ‘With a much larger sample, our data show the dominant v
‘;relationship ta-he.with paritv.. with an additional birth vieldinn an
average of over. 5 days of additional amenorrhea., This suggests that
the reproductive system may require longer to recover after several

;births, though the high sample collinearity between age and parity callt

Ffor caustion in interpreting the diffe‘enceﬁbetween ”'eir coefficient

[est*mates.k‘

o ?z 1Most women in Osteria's Philippine.sample had at:- least ‘some.
;high school. education and may,,therefore, have nutritional and, health
écharacteristics more similar to. women in industrialized countries.‘;f;

2
Perez, et al (1972) Chen, et. al (1974).
H3

e Jain, A., et al. (1970) R G. Potter (1963) Potter, et al.
>f1(1965) )



he calendar’s year effect "is"also’ statistically sigiificant, Ame

;plying a decline in average length of postpartum amenorrhea of one -
1month between 1950 an 31974 independent of changes associated with

othe variables in the regression.! One reason why this decline may
‘hav occurred 1is improving maternal health and nutrition.; The
1h ,se sanitation index and distance to nearest doctor or hospital in
'€1976 are included in regression (3) to:capture ‘the effects of change
and variations ‘4in these factors. Although ‘these two. variables are
certainly crude proxies, their coefficient estimates do have appropr
ate signs. womeu 1iving in homes with more- sanitary characteristics
and 1n close proximity to medical ‘care tend to begin menstruation
’sooner following a birth, other things equal.1 Though the calendar
year effect is significant with these other variables entered in
regression (3), its magnitude is larger (-.0499 with. t-statistic ofn
-3.04) in another regression that excluded the nutrition and ‘health.
proxies. Hence, part of the observed decline in amenorrhea appears -
~due to health and/or'nutrition improvements; if better prokies’fori
these improvements were available, the estimated calendar year effem
in regression (3) might be further reduced. 2 o .'.
Finally, it'is»important~to reiterate:that the Fegre§81Qﬁéfiﬂfv
Table*S*indicate‘that lactation affects‘birthspacingvthrough;itsﬁuh,
relationship with amenorrhea. Alternative. mechanisms :such- as inter-
course ‘taboos during lactation or ‘behavioril - replacement‘of a; child 1-
who died ‘while nuraing3 may ‘exist, but they would emerge in ‘variations

in the 1ength of the menstruating interval not ‘in- amenorrhea.

v ey e i
R TR U S R N AV

lOnly a few studies present direct evidence concerning this relation-'

ahip.f .See Frish(1975); Jelliffe and Jelliffe(l972), Delagdo et al (1978){

and ‘Huffman, Chowdhury and Sykes(1978)
2

Jain, et.al.(i970) found negative but generally insignificant par-

tial correlations between lactation length, on the one hand, and urban re-
sidence and education, on the other. These relations also ‘exist in our
data, but ‘are dominated by the more: specific proxies entered .in’ regression(3)

13

See Knodel and Van de Walle(1967) pp. 112-114, ‘for" evidence that this‘

[Lchild mortality effect dominates the lactation-birthspacing relationship in
‘(fhistorical Bavarian data.r SRR -



xlBreastfeeding
J:’"f) Table 6 shows estimated regression coefficients for variables
1‘that ‘infludence breastfeeding and, hence indirectly affect post-
Thpartum amenorrhea and birthspacing. The dependent variables reflect
'Tfour aspects of breastfeeding: (1) whether the child was breastfeu,
fand among those who breastfed, (2) total number of months of breast-
| feeding, and its two subparts, (3) number of months of full breast-’
"feeding (with no other food or drink, including water), and (4) number
,tof months of partial (supplemented) breastfeeding.l
» we first look for evidence concerning the hypothesized relation-
ships between breastfeeding and the opportunity cost of mothers' '
ftime. Since breastfeeding is a time-intensive activity that cannot
iibe easily combined with many types of labor market jobs, women who
;can earn high salaries or who live in areas with high labor demand
. are expected to breastfeed less. Popkin (1978) found generally nega-
‘tive partial associations of hreastfeeding variables with women's
‘work participation in his regressions on a sample of rural women in
‘the Philippines. Other studies have looked at relationships with .
' urbanization and socioeconomic status, rather than with the more
'specific characteristics of women's work and communities that we ex—
Qamine. o
"” In this preliminary analysis, we account for job-related factors
;iusing five variables that refer to the last job the woman held in the
o'years prior to the child's birth. Though these variables cannot

‘cessarily be assumed exogenous to current behavior, their coeifi-

fécients can, nevertheless, provide a weak test of the hypotheses. A -
i;dummy variable representing that the woman was employed in the previous o

‘ftwo years is the most important work-related variable. Women

$ﬁfohitfregression of total months breast=.

Lye also. eastimatf‘ a Tobit re 1o
;5g1£ferences from the corresponding OLS::"

7fed that “shows no ‘impor
;regression. ' ‘



BREASTFEEDING ll:ClRSSlONs.
(t-statistics in parenthesea)

Length Partial

Whether Breastled Lenpth Breastfeeding Length Full Breastfeedine Rreantifecding for
Dapendent (Uumav=1 I Breastfed) for Children Who Breasifed for Chtldren Who Breastfed Children Whn
Variable: {n = 4067) [n_= 3319) [n = 3319] Breastfed [n = 3319]
[1¥) (2) . [EN) (%)
Explanatory
Variebles:
Character fatics

of Mather's Last
Job Within 2 Yes.
Before Pregnancy

Outcome?
Wife Employed
Vithin 2 Yrs. -+0699 ~4,310 -.863 «3.%04
(-3.08) (~5.47) (=2.36) (~4.50)
Lerntngs -.0001 .0013 -.0019 ' L0031
(-0.39) (0.15) (-0.%0) (0.38)
Distance to «3226 .270 «,395 446
Work (2.36) (0.78) (-1.21) {1.36)
" Swlf-employed 0151 857 «192 ’ 678
(0.82) (1.39) {0.67) (1.11) .
Agricultutal ,0598 2,605 ~,0068 2,622
Occupntion (3.12) (3.94) (-0.02) (4.02) "'
Schooling of Mother 0004 -.121 : 0449 -.138
(0.20) €~1.58) (1.27) (-2.99)
House Quality Index -.0162 - -.0126 - 450
(=7.3%) (-6.20) (-0.36) (-Q. OO)V
Sirthweight of .0133 .82 =,0246 05
Child (2.97) (5,08) (-0.34) (15.187)_
Distance to ,0018 -.328 -.0036 -327
Ysaily Planning (0.53) (~2.94) (-0.07) 4-2.97)
Clianic in 1977 ) i
Distince to -.0127 =229 .0369 V275
Family Planning (-1.6%) (-0.77) (0.27) »0,94)
Clinich1970-74 I PASRSE
Dy .
Contraceptives -.0406 -5.1;! -92
Sold tn PSU in (-2.62) (~10.08) (-2.09)
Contraceptives -, 0862 1.122.» . ,e228
Sold {n PSU* (-1.88) (0.92) 7 (0s40)
1970-74 Dumny : e S
L Py w8
Contraceptives -, 0608 2.8%9 2,262

Sold Wichin 3 M1,  (-2.81) -3.96) (6.1%)
of PSU in 1977 co o

Contraceptives «.0954 1,843
Sold Within 3 ML.& (-2.12) 1,14)

1970-74 Durmy
No. Infsnt -,0138 <362
Toods Sold -4.00) 3,27
in PSU in 1977 R
¥o. Infant Foods  =.0252 - 688
$01d#1970-74 Dunmy (-1.48) (=2.63)
1970-74 Dumay 248 6,187
v (.68 . (273
Age of Mother -.0104 ' a8
(=6.82) (379
Partty . 10266 -2 Tl
(8.14) -3.18) 03 (~2:47
Calendar Year . AT UG a0l ..0827
(=4,34) o (=A43) (+6.321 (-1.55
Chiid Not Breant~ . 2pp B T =
‘fad Because It (~6.80) .
Diud First: . o NS 1N el
fntercept . 1434 1891 BBt R
(19.45) STy (2.10).
a? .18 BERTY .07

[ ——

[ y B
The ¢ rogcenslong alsa contain fntercept adjustment dusaics for minatng information on the comminity
vartables; theae covtlicient entimates are of oo tnherent {ntuerest and afe not prenented, - Y :

The samplen tor eepreselons (2, (1), and (&) alno exclude children who were wtill breantfecding -
at the time of the suvvey ow ot the tlme they dicd,

'



_gjso_employed are’ seven percentage points less likely to’ breastfeed their

. ch lding constant the other variables in regression (1) Among
f;women who:do breastfeed those who had recently been employed breast-(i
3,feed an average of 4-1/3 months less, as’ seen in regression (2) (3-1/2
fimonths less partial breastfeeding and 7/8 monchs less full breastfeedinn)r»
iﬁThis is 1/3 less than the mean length of breastfeeding in the sample.
;fHaving accounted for this aspect of employment history, variations 4"
,“earnings, distance to job and whether self-employed are rarely statis-;
(‘tically significant in the four regressions.1 Only whether the most

' ‘recent job was agricultural has an independent influence. given that
gthe woman was employed, she was considerably more likely to- breastfeed
:andwto‘breastfeed longer if her job was agricultural.‘ We expect this
5”result since in Malaysia childcare is easier to combine with most ot

v}lagricultural activities ‘than with other occupations.yl bk :
;f Variations in mothers' schooling level: are not associated in these
(Aregressions with the propensity to breastfeed but having begun, more
‘highly—educated mothers show some tendency to delay introduction of
’first food (regression 3) while totally weaning their children at a’
1younger age (regression 4) Jain et a1 (1970) showed length of lac- ,‘
ﬂtation negatively associated with mothers' education in’ an Indian :
sample, as did Osteria (1978) in a Philippine sample.f However, neither
study presented partial correlations holding women s work variables ,~u
;constant.; Our data also show a significant negative association between -
women's schooling and the breastfeeding variables when the five work ‘
fvariables are omitted This suggests that more educated women breast-
yfeed 1ess, on average, because of the types}of jobs they hold '
o “The’ house quality index is strongly negatively associated with the
;propensity to breastfeed and with 1ength of total and partial breast- ”]
feeding in Table 6 5 though it shows no: influence on length of ful qﬁ5‘k
;hreastfeeding. ‘To - the extent:; that this scale 1s a proxy for family
gwealth or, income, we expect;negative relationships throughout. 'Higher

RIS

A lsince a woman's market wage is presumably an important determinant
‘of whether she is employed, part of:the influence of earnings on breast-
feeding might be picked up in. these: regressions by the intermediate em-
ployment dummy. Indeed, the earnings.coefficient is negative and nearly
statistically significant in regressions that omit the employment dummy.
In subsequent work, we will explore this relationship further by imputing
wages to nonworking women. .



income facilitates purchase of modern contraceptives and infant foods,‘
both substitutes for breastfeeding.: Higher income may also increase '
desired family size, other things equal and hence lower the demand
. for breastfeeding as a. contraceptive. Osteria s (1978) finding that
lactation length is negatively associated with a socioeconomiclstatusk

scale may also reflect a wealth effect, though'o'ly age and mothers

education were held constant in her regressions.(
: ; Table 6 also shows that larger birthweight infants are~signifi

_ cantly more likely to be breastfed and are breastfed longer, on “v‘ :
verage.¥, Hence, mothers appear to invest more nursing time in babies.if
v~who, being heavier, are more likely to survive. It could also be that
-isome Jlow-birthweight infants are retained in the hospital, ';{""“ an
'incubator, making nursing difficult.2 » RENEE ﬂf“
Evy The community variables are included in these regresaions toﬁ :p
'*measure the. availability of modern substitutes for breastfeeding‘;n‘h
}the community., Availability of privately sold modern contraceptives
'fin or near the community exerts a strong negative influence on the ’
gtendency to breastfeed and ‘the length of breastfeeding.? Most of these
feffects are strong. over the whole sample but become much more power-;
- ful for births since 1970.4 This’ reflects the fact that these com-’f
: munity variables, measured in 1976 or 1977 are decreasingly relevant
'.for earlier births.! Interestingly, proximity to a family planning ek
'clinic has the opposite effect.f.The coefficient estimates suggest

,,that clinic personnel may be encouraging women to breastfeed 3

TS B

1The relationship between birthweight and length of full breast-

'ffeeding 1s negative (though not significant), perhaps because larger
}babies require supplementation sooner.. : y

2Otherregressions suggest that male babies tend to be full breast-
fed somewhat longer but partial breastfed somewhat shorter than females,
though the coefficient estimates are not statistically significant.
There is no discernible sex difference in the total length of breast-
feeding. To the extent that full breastfeeding is beneficial at early -
ages, this may indicate better care for male babies. However, further
analysis of the relationship is required. D

JJain et al. found a significant partial correlation between .. ~

breastfeeding length and whether the mother had prevxously used a
contraceptive. Our data also show this effect, ‘but we discuss instead
regressions containing the more exogenous community variables reflecting
. the supply of contraceptives. o

4For 1970-74 births, the effect of a particular community variable
‘is the sum of the coefficient of the variable entered alone and: of the
coefficient of its interaction with the 1970-74. dummy. s ALY :

‘ 5It will be interesting to find out if such an effort is
tentionally carried out. !
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BY far the most significant community-level variable is the S

s 2 ;;...»T, P

This crude-?

"number of different infant foods sold in;)he communit
"measure of baby food availability is strongly negauivel 6
with ‘three of the measures of breastfeeding activity, and ,more y
since 1970 , However, the significant positive coefficient'in,the f 11’*?""

v breastfeeding regression is puzzling.;' , . : o ‘
.h.dfﬁ These results, taken together, suggest that women do reducevtheirff
i;breastfeeding as contraceptive and infant food substitutes become moreii
'kavailable, though there 1is the hint ‘that family planning programs may '
‘impede this substitution. When we replace these specific community
factors with metropolitan and town residence dummies in regressions',
:not ~shown here, the dummies have significant negative coefficients. “f
'TThe strong relationship that Jain et al..(1970) report ‘between. 1acta—
,ltion -and urban residence may likewise be due to specific underlying
'Qfactors of the, type we investigate. '
Finally, we find for children who breastfeed that length of

....

:sbreastfeeding increases with mothers age and decreases with the child'
, parity, when the other variables in the regressions are controlled.

| The partial associations with whether the child is breastfed are theT
_opposite. Jain et al (1970) and Osteria (1978) also found a signi-
:ficant positive association of breastfeeding 1ength with mothers age‘
pand Jain et al found a weak positive partial association with parity‘
i :l' Even controlling for changes and variations in'all these. factors,
‘]the calendar year coefficient in regression (l) indicates that an "uni
,Q lained" decline of about 10 percentage points in the propensity to
Mibreastfeed occurred between 1950 and 1974. Among infants who weie‘ -
r-breastfed regressions (3) and (4) show a large decline in length_ £ N
ffull bceastfeeding and a modest decline in the length of partial breas,_%{

'feeding as well.l

s Using a survey of rural women in Laguna Province -of “the Philippines,'
'fPOpkin (1978) estimated a regression model focused on testing hypothesesf i
“gimiiar to ours. placed 1ess emphasis on factors associated with mo- ~ - -
"thers" work, and more on women's attitudes toward breastfeeding, the influencej
“‘of visits by infant food companies,. and the influence of other children LA
ffpresence in the household. In general summary, his results suggest a o



Overall, our impression 18 that breastIeedlng patterns in maiay81a

M.phave esponded as we hypothesize toﬁtrendsrand“variations in the costs
df””f that’activity’and availabilityﬂof substitutes.: Many public health
'~;discussions of | breastfeeding declines in less-developed countries em-*
's’phasize the bmpor.ance of infant food company activities. Our esti—'“
amates support this idea that increased availability of” infant foods

' induces some women to switch from nursing. This influence appears no*
‘more important, however, than the availability of contraceptives, which‘
-also seems to induce mothers to’ switch from nursing. Likewise, mothers
work histories and job characteristics have important ‘effects. ¢

_Length of Menstruating Interval
? We now turn to the other primary component ‘of the birth interval--

'the menstruating interval, during which’ the woman is at risk. to con- &
ceive.' Table 7 contains regressions of length of closed menstruating
;intervals on variables reflecting the use of contraceptives by type.
We® also include mother 8 age and parity and ‘the calﬂndar year time ill

iR

ztrend, as well as the house sanitation index which 18 a proxy for the
-health conditions that affect fecundity, and two variables reflecting

1separation from husband.

; Each individual contraceptive use variable in rcgression (1) »
‘a dummy that equals one if that particular contraceptive was the only
‘one (not considering breastfeeding) reported used in the birth interval ,
zero otherwise. The last four variables in the contraceptive use o
section of the list account for uge, of more than one type in the same!s
intervaL. Hence, the categories are mutually exclusive, with no contra-’
ceptive use (other than breastfeeding) being the omitted categorv. T

" The results in regression (1) indicate that IUD use is associated a8
.with by far the longest increase in the menstruating interval 27-1/2 M
'months., Pill use has the second largest significant coefficient, fol-

;lowed by safe time (rhythm), condom, abstinence, and folk methods. Use '

:negative influence ot mothers' work participation and a positive effect,»
Af. any, of visits by infant food companies. Other variables. show. differing
:relationships for different samples and dependent. variables, though most

results are consistent with his hypotheses.
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. - : LaapLe. o St : )
';b LFNGTH OF CLOSED MENSIRUABING IVIERVAL (HOS ) REGRESSIONo

B ‘ (n - 3553) :
(t-statistics in parcntheses)

Contraceptive Variable ". Contraceptive Variable .
Equals ) if Tt Was Used Equals Length of Time (Mos,
Explanatory Vari‘ﬂ’le' -in the Interval (see - The Contraceptive Was Used.
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Use of withdrawal is negatively associate

ifstatistically significant.v
ﬂiwith length of the interval, though the coefficient is not significan.i,

J’different fromlzero.; Us,fof two modern methodsg(pil"and'”ondom com-lﬁj:f

.fbination in" twi Ly
‘}menstruating interval by nearly 20 months. Use of‘one mo ‘ﬁd[oné f,;
»;traditional method lengthens the interval by 17 months when the modern df
‘-method is used longest, ‘but not significantly when the traditional o
{method is used longest. Finally, use of two traditional)methods is :
not significantly related to the length of intervals. . ':
This pattern of. coefficients could arise either because some

ﬂzmethods are used for ‘longer periods than others or because some meth—f

,;fods have higher use-effectiveness for the same period of use. Table 8

1ffshows the number and percent of closed menstruating intervals in whichir

’;]each contraceptive type was used, along ‘with the mean length of use.
;.‘ ‘ The last column shows that the average duration of . use differs

g greatly among methods, with the IUD having by far the longest duration
'.@“d folk methods the shortest. The table .also exhibits the small pro-
yportion of intervals that were reported protected by any method other
‘than breastfeeding.

. " The second regression in Table 8 features durations of contra-
"feptive use as explanatory variables and hence, produces estﬁmates
f'of contraceptive use-effectiveness.‘ The IUD has both the longest
.:duration of -use (in the very few intervals it was used) and the highest ‘
4'use—effectiveness, with one month of use- associated with 25 additional ;
:;;days of contraception. Pill use, however, is characterized by rela-
i'ftively short average duration (third from the shortest), but rela—" ‘
‘,ftively high use—effectiveness, resulting in 18 additional days protec-'fl
‘fftion for each month of use. Incidentally, though this is_ high relative |
- to the other methods, it is much lower than estimates of pill effective-'f
'fyness in industrialized countries.‘ On average, Malaysian women appear
w-=t:o use the pill less effectively. The use-effectiveness of two modern :
f{pmethods and: of mixed modern—traditional with the modern method used
,j;longest fall between those of the IUD and the pill.

a2
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INCIDENCE AND LENGTH 0F CONTRACEPTIVE USE BY TYPE
~ : (EXCLUDING BREASTFEEDING) SO

e of " Percent of Closed Avg,fnu;;Eiéﬁ:;;;
Contracgptive Type Intervals Used ‘Intervals Used of use (in‘mos’) -

T s 5.4% 16.7

‘ Other Female Methods R £ 0.2 ’1836

, NI BIvI Tmeaoin o T R T RS

Abstinence‘ R Rt 1 1.7, . ;gq;s;

‘%Safe Time Method e gy 751?3%5. »22i1;

Withdrawal uf:*?% i;;sia¢g9: ;;0 3'1”

:FolksMethods s 208 e 7 v

Two Modern Methodslﬁ':“v7?l7’ ‘“b?sif” 529?5?
JOne Modernnand One;'; i;wfloy ﬁbiafii ;zg;éf
Traditional Method" s L v LR

",Two Traditional 0.6

*‘Methods,’"'

AL TYPES 16.8%

)ther fenale’ methods, condom, abstinence and safe time methods"“"

rhave smaller coefficients in regression (l) ‘than" the pill, in spite:of.
~;cxperiencing longer average duration of use. The reason, evidenced B
?1n regression (2), is that these methods use-effectiveness is" below

»that of ‘the pill It is interesting to note also that withdrawal- is:-

:7the only method with no “estimated’ effectiveness at all and that use: of
folk methods is significantly associated with longer menstruating intervala

In regressions not presented ‘we also investigated the role!: Lk “‘

5of mothers 1eve1 of schooling in contraceptive effectiveness.: Inte*-fp

gactions between schooling and the contraceptive use dummies in regres-aﬁ
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fsion (l)Auf Table 7 show significant differential effects of schooling
‘;by“typ " with'use of the pill and: of other female methods’ showing the '

:flargest positive interactions with schooling. However, these diffcrenccs
'ﬂare primarily due to associations between schooling and’ duration of use,”

fand notrto a relationship between education and the efficiency of using

}a articular type of contraceptive.

; "A" “vf\:l

Three considerations are important to keep in mind when interpreting

'these estimates of contraceptive effectiveness. First, during interviewing,f

’after all pregnancy outcomes were recorded and the respondent ‘had been

agked whether she or her husband did anything to delay or prevent each 4

. mext pregnancy, interviewers asked a probing question about contracep-

~tive use in pregnancy intervals longer than 2 years. Hence, the result-

'.ing data are probably more likely to miss contraceptive uses in: short

fibirth intervals than in longer omes. This implies that all the contracep-
tive use coefficients in Table 7 may be biased upward. However, relative

1,effectiveness across the different types is probably little affected

:‘This problem is common to most studies with retrospectively collected data.

- The second consideration is that these regressions are run ona

~ Sample that excludes open birth intervals. The result is that we ex-f”

clude 13 percent of all intervals, but 26 percent of the‘intervals in ‘

which contraceptives. were used many of these being’ relatively long and
featuring relatively effective (use of) contraceptives.: When open in-wf
tervals are included in subsequent analysis, we expect the" estimated
effectiveness of the more effective methods to increase.lﬁ“' o

The third consideration is that some methods, particularly IUD with

e-drawal and other female methods, are 80, infrequently used in ”ur°samp1e,-p

;]that inferences concerning their effectiveness cannot safely be made to‘

";the population level PR B R T T O e
L g;Turning now to. the other variables in the regressions, we seeﬁ,hlg

i,that the ‘menstruating interval is significantly longer on average if
fduxing the interval in question the woman had no husband or a differentf

s.husband than her spouse at time of interview. Separation from husband‘

-~ alsa significantly lengthens the time to next conception. The house fﬁ

1Until this is done, detailed.comparisons of aur effectiveness ‘A“J
';estimates with other estimates are premature. In: general,:however, our’
- estimates are considerably below those found in the u.s.,. and relative "
““ranking of methods is also somewhat different. '
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‘”sanitation index is included as. a proxy for;the woman 8, health.é Its
'ﬁsignificantly negative coefficient is consistent with ou.,;“pectation
'that healthier women should be more fecund and conceive sooner, other

things the same.l 2

The association: of . interval length with parity is negative, prof

1,bably because the menstruating intervals associated with high parity

_observations tend ‘to:be: shorter by arithmetic necessity, given S

Ta limited number of childbearing years. The coefficient of mother 8.

il J<

wage, however, is positive. This reflects the well-known declines in

| female fecundity and capacity to. carry ‘a pregnancy to. fulJ term after

'age «30.: On average, anadditional five years of -age are associated\pr_

with'about 7'additional weeks before the next conception.»:w ~,-n,g.fv7
bThe estimated association with calendar year. is quite. large and
very significant between 1950 and 1974, this coefficient implies a de-,

‘ cline of 5 months. in -the average length of menstruating intervals,

;after correcting for the influence of the other factors in the. regres-'

sion. This is the same strong .time trend :that dominated the seriea

%in Figure 6 , and we: see here. that it exercises. a. significant inde-;~

pendent effect, Though this trend may . reflect increasing fecundity
5not captured in the house. sanitation index, we suspect that part ofl _
it is due. to. greater underreporting of births that took place far‘ er -

:in-the. past.. If variations in.this tendency to. underreport were sta-’

1tistically independent of variations in the other explanatory variablesk

iin the: regression, .the calendar year variable would pick up the CE gy
"influence of underreporting and the other coefficient estimates would ‘
,be unbiased.g» In. reality, the variables are probably not distributed ‘
completely independently, causing some bias in the coefficients of in-hi

terest.

‘Contraceptive Use

t

JT(We now turn to the determinants:

,contraceptive usage“”“l;;

vsubsequent work we will investigatettheideterminants offusagegby{?

T e
; Distance to nearest doctor or. nurse, other: possible intluences ¢
fecundity, ‘were. not significant when entered in the menstruating e
iinterval regressions.gi.,’



f]itype, but here we concentrate on three summary variables.. whether

" modern contraceptives wereffsed fwhether any contraceptive (other than
ibreastfeeding) was used and number of months any contraceptives (othen
" than breastfeeding) were used. The unit of: observation for each of,

these variables is use in - a pregnancy interval.. At the end of this

subsection, we discuss some descriptive comparisons of the characterJ

istics of ‘users, by- type.gc _
Table 9 shows OLS regressions for each dependent variable, first ,

,on closed pregnancy intervals only (regressions 1,,' '5) and then on:
p’all pregnancy intervals including those still open at date of.. interview
;}(regressions 2, &4,y 6). 1 The latter. regressions show generally more '
.f;significant coefficient estimates.” This. 1s expected since couples in‘
fhcircumstances most conducive to contraceptive use are likely to usge ;-

. efficient ‘methods and use them more efficiently, resulting in more
“*intervals still open at date of interview.g Hence, the model should
better explain these couples! behavior.u Contraceptives do tend to: be
‘uged’much more in open intervals, .as indicated by the. very significant
’~open ‘interval dummies in these regressions.,: sl T, ,VJ;L

; | ““Ag ‘discussed above in section III, the relationship between a woman B
',,cost of ‘time and her contraceptive use 18 complex.» One difficulty is
‘,that women who can earn high wages are hypothesized to desire fewer. chil-
f,dren, other things (including family income) the same, ‘but: they may alsol'
x want to’ Space “them- close together so they can return quickly to .the 1a-
e{bor‘market. Hence, the impact of: work-related variables on contraceptive

nuse is'ambiguous in simple specifications "of - the type presented in Table

‘&”These regressions indicate that women with higher earnings are: some-'

-{{what less 1ike1y to contracept (at least in closed intervals), suggestingl'

;jthat they may, on balance, be compressing their births into a shorter

I lA probit regression for use of modern contraceptives .shows' -
";results similar to those in regression (1) of Table 9, except that
. the community variables are’ generally less. significant.~ Subsequent
:research will include. polytomous logit analysis of type of contra-:
ceptive used. 4 .
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vA' idekthe labor market.% Given their earnings, women are . less
7*likel ,t,.contracept if their 1ast job was close to home and in an’ agri-‘
;fcul"ral occupation. Both these job characteristics reduce the incom— '
,;patibility between chil# care and employment, leading to reduced in- o
{fcentive to shorten the number of child ‘bearing and rearing years ‘and
,fhence a reduced incentive to contracept. Self—employed women tend Af
’;anything, to contracept more.v we would expect self-employment to re-,'_
3duce the costs of child care, but the regressions indicate the opposite
'5association on balance. It may be that types of self—employment differ
asignificantly in their extent of campatibility with child care. )
REe Next, note the highly significant positive relationships between .
'imother s schooling and these measures of contraceptive use. These
‘coefficients may reflect “the influence of persisting differences in the
;fcost of mother' s time at ‘home not account ¢d for by our other variables,
of modernity, or of differential access to: birth control information.
'However, the fact -that coefficients on the work variables are not appreci—
“ably changed when mothers' schooling is omitted (in regressions not
~shown) suggests that these schooling" effects are not working primarily
,through female employment and opportunity cost factors.‘ This conclusion
;is also suggested by the fact that in Table 6 mothers schooling had
*;little effect on breastfeeding, a very time-intensive activity.: In '
~ future work, we will investigate in detail the role of mothers school-
;1ing in affecting fertility goals, choice of contraceptive type, length
fof use, and use—eifectiveness by. type.
ﬁ,l 'The coefficient estimates for the house quality index are also
pfdifficult to interpret in this- simple specification. ‘They suggest that
;gwealthier couples are more likely to contracept and for longer periods.g}
ﬁhThat the relationship (and elasticity) 1is much stronger with all contracep-
Sztive types than with modern ones means that it arises from more than'an in-,

ficome effect on purchased contraceptives.: Further analysis is required

The dummy variable indicating whether the mother worked for
}income in the two years prior to the- birth was not signif cant in the
- regression:and hence is not included in the equations presented in
_:Table 9, "~
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‘to trace(the effects of income and:wealth: on-:couples' desired fer-c»:
tilit thesired spacing, and choice of - contraceptive type.

’ The_next ‘row. of coefficients indicates that parents who suffe*ri

Alikely'toﬁseek a replacement birthr though the coefficient estimates‘
are not statistically significant. The positive coefficient estimates o

i usbands separation are puzzling. S S :
; Following in the table are: community—lfvel variables for the. avail-w
ability of-~ contraceptives and infant. foods. o Availability of contra-.

ceptives in stores is positively related to. contraceptive use\since :
1970 but distance to the nearest. family planning clinic has, no. effect -
at}“ll on the tendency to use modern contraceptives.; In fact families>t,

living nearer ‘a family planning clinic are significantly less likely to""‘
contracept with ‘any method,: and they, use contraceptives for a shorter -
period of time. - More detailed analysis of this relationship is warranted
but it may be that. some women close to a clinic are discouraged from
using traditional contraceptive methods before they have effectively
sub”‘ituted modern methods. , T o , .
The availability of marketed infant foods in the community has PR

f a>surprisingly significant positive effect on use of modern contracep-':'
tives since 1970 ..These . foods are a substitute for breastfeeding a child
When'they are. readilyiavailable, mothers tend to use them (see Table 6)

of"_actation by.. using other contraceptive methods..“

‘ A{comprehensive review ‘of . the -literature concerning effects of
‘child: mortality on subsequent fertility is provided in Dean (1977).

‘2These community variables had ‘effects only since 1970, so we dise~
.cuss speficiations containing only the variables interacted with the
1970-74 dummy variables. :

and apparently seek at‘the same time to substitute for the other function vf
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Altogether, the strong performance of these community-level variablesf

points to the important influencesof privately marketed contraceptive ,\f‘j
weaning foods on contracepting behavior. o
- The effect of parity on contraceptive use is positive, as expected
if parents become more serious about preventing another birth,es%thevffii
approach their fertility goal. The interaction of parity“withamothersff;
age indicates that young women of a given parity contracept sigoificadtlvfl
mor2 than older women in the same circumstances. With more:childbearingff}

years remaining, the younger woman's incentive to contracept is,greéter}:gf

- These effects are considerably stronger in the sample including open . .

intervals because high parity women are more likely to be using ah'?fﬁ

- effective contraceptive that keeps the last interval open; especialle

i‘if they have reached high parity at a young age.

-;changes in contracentive supply and effectiveness. Holding conStan’“the"

The year and year-squared variables are entered to: reflect exogenousl1

. other variables in the equation, these coefficients imply that the‘pro-_>';

“ bability of any contraceptive method (except breastfeeding) being -used -

has increased since the late 1950s, and that the probability of a modern ;l

? method being used has increased since around 1950.

“Although a multivariate (polytomous) analysis of type of contra-
ceptive chosen is beyond the scope of this paper, ‘the simple descriptive
statistics in Table 10 illustrate interesting, often surprising dif="

" ferences in the characteristics of users of different types. Despite

7fsome small cell sizes, these statistics also provide additional: in-«?;

{iunit of observation is again the pregnancy interval, including bothtj

Fsights into ‘the use-affectiveness differences shown in Table 7 .. Thef

ﬁ open. and closed intervals. Each column refers to the average charac-~

';teristics of all woman-intervals in which that particular contraceptive
fwas used, either alone or together with some other type. (Thus, in‘ '

':tervals in which two types, other than breastfeeding, were used.are ‘{f

" double counted.)

The summary indicators (last four columns) show the same

' patterns evident in regressic.s (2) and (4) in Table 9: users

~tend to be more highly educated and wealthier than nonusers. Withinil:,

the groups of users, those using modern methods are considerably
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’more highly educated.x Contraceptive use, especially of modern methods,f
lis concentrated in ‘more recent%time periods.; It is interesting that Ix
,in ‘these simple descriptive statistics thererare virtually no parity
3differences among modern users,‘traditional users, and nonusers. ’

" Some interssting differences emerge when we stratify further by
type of contraceptive used. All contraceptive methods are used in more‘
2recent intervals compared to intervals in’ which no- contraceptive was .
gused Pill .injection, and condom are used in the- latest intervals
fon average., Average IUD use is surprisingly early 0mid—19605), and
occurs in higher parity intervals than any other contraceptive type
or than intervals in which no contraceptive was uséd. i

Each type of modern contraceptive is used by women who are more ;
'highly educated on average ‘than those using traditional methods, »
those users are in turn more highly educated than women not practicing '
contraception. But there are several surprises' IUD users have the
slowest education of all modern users, while users of other: female
'methode and condom are among the most highly educated in the sample. ;
But the biggest surprise is that women practicing the’ rhythm method
have the highest educational attainment of all--6-1/2 years, well
above the sample average of 2.4 or the users' average. of 3.7 This
helps explain why the rhythm method appeared to be relatively more
effective than expected in the regressions in Table 7.; Rhythm
users also rank highest on the house quality index, women s earnings,
and proportion living in metropolitan areas. Only 5 percent of '
rhythm uses are by women living in rural areas as compared to over L
50 percent of all contraceptive users and 60 percent of all intervals.
(By ‘contrast, 72 percent of users of folk methods, 98.4 percent of ;
whom are Malay, 1ive in rural areas.) It is interesting that couples
practicing the rhythm method ‘a technique requiring no contraceptive’f
materials, are more likely to. 1ive in or near a PSU where contracep-
tive devices are available than are couples who use these devices.‘

{;

Length of Closed Pregnancy Interval .

We have discussed the determinants of the length of the two main

.parts of the closed birth interval by estimating separatc regressxons*
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E explaining length of'post-partuﬁiamenorrhea and’ length of menstruatiug
p?interval.c Tablell-, resenta regressions expla the ength of the
. closed birth interval’ itself 1 B

L, The coefficient estimates in regression 1 give the average additional
months of protection that can be expected to accomp,ny’use of each
contraceptive type. We can now see- the effect of breastfeeding relative'k?l

to. other contraceptive methods.v It is an effective way of delaying
)1the next conception, but ranks lower than almost ‘all other methods
'considered. Even safe time and folk methods afford longer protection._;f

' The coefficient estimates in regression 2 of Tablelj. indicate -
effectiveness per month of use. In accordance with regression 1, they
suggest that full breastfeeding, though it is strongly related to birth-f
spacing, is among the least effective of the contraceptive methods em-xiﬁ

‘ ployed Full breastfeeding appears less effective per month of use ERa
than safe time methods, on a par with abstinence, and more effective
¥‘than folk methods and withdrawal. '
Included in the second regression 1s an interaction term. between
length of partial breastfeeding and a dummy variable indicating use
‘of modern contraceptives. Where breastfeeding and, other methods. are ,
:used concurrentlv, this term provides a correction for "double count-
',ing., The significant negative coefficient indicates a: substantial in- :
;teraction. breastfeeding's contraceptive effectiveness is cut in half on
‘;average, for women who use modern. contraceptives. This effect may be

"related to the lactation-inhibiting effect of estrogen-progestogen

ﬂ[birth control pills.gﬁ The earlier discussion of breastfeeding regres-f

kasions indicated that use of modern’ contraceptives is associated with ;f

ireduced breastfeeding in this sample. “The finding here suggests that .’

L The closed birth interval includest:ength of th”fpr gnancyf”;
;athat closes the’ interval“*as wel i ' ' ‘
};struating interval i e

2See Buchanan (1975), pp.;J58-J62v
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:thewcontr‘“eptive effectiveness of the- breastfeeding that remains is. . .
:reducedm" The important implication is ‘that" the effectiveness of modern }
:contraceptives can be’ partially offset through their effects both on
;the extent of breastfeeding and on breastfeeding s effectiveness in

:prolonging postpartum amenorrhea.

I 18 'also interesting that partial breastfeeding has:a
icoefficient of .54 (over the whole sample) in Table]J., compared to

,.35 to .37 in the amenorrhea regressions,1 whereas the full breast-l"
:feeding coefficient has nearly the same value (.45-.48) in both thef““‘/f
amenorrhea and pregnancy interval regressions. This apparent reversal
fof contraceptive importance of full and partial breastfeeding probably
:occurs because some women stop (partial) breastfeeding when’ they become ‘
‘pregnant again or when they have their next child. If so, the estﬁmated
:coefficient for partial breastfeeding in Tablell is biased upward,

;and the effect. estimated in the amenorrhea regression (Tab1e4) is

‘more accurate.’\A :
; The remaining coefficient estimates in Table 11 arezsimilar to
Ethose in the separate amenorrhea and menstruating interval regressions

?discussed above.

_Infant Mortality

i In addition to its contracepting function in delaying the onset: of :
post—partum ovulation, breastfeeding has another function that parents
'may value.‘it nourishes infants and for a time protects ‘them from infec-,

tion. In Table 12 we estimate the effects of full and partial breast-mﬂﬂ

b

, 1The Table 11 estimates imply coefficients of .290" and 565 for 8
%intervals with and without use of modern contraceptives, respectively
‘Since about 10 percent of the intervals in the sample: ‘4ncluded “such
_contraceptive use, the average partial breastfeeding coefficient in

‘regression (2) is about 54
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’ We see in Table 12 that children who are breastfed longer, eitherny
with .or. without other food have a significantly better chance of sur-

bﬁvival 2 Full breastfeeding has a somewhat larger effect, though the
' difference between the full and partial breastfeeding coefficients is
E_,’,‘,:',‘not statistically significant at the S-percent level. Wray (1978)
reviews other studies showing similar effects. 'In nonlinear specifica-
tions not presented here, we found that the effect of full breastfeeding L
”on the probability of child death becomes smaller the longer the child
: is breastfed full breastfeeding no longer significantly affects child
'survival after 7 months. By contrast ‘the effect of partial breastfeeding
;;is nearly linear throughout ‘the first year of life. '
o Other studies (e.p., Spiers and Wang, 1976; Lee et al., 1976'
”Srinvasa et al., 1976' Lechtig, et al., 1978) have demonstrated a
statistical association between birthweight and subsequent mortality.
ﬁOur data also show a strong relationship. ‘An additional pound of
birthweight is associated with a 11 to 13 point drop in the infant
mortality rate (measured per 1, 000 1ive births)
';“ ’ Nearly a11 infant mortality data ‘show higher death rates ‘for males
than for females. Ours are no exception, showing males to experience o
;&around 21 more infant deaths per 1,000 births than females, when other

'factors are held constant.3

;n,;, 1Children whose age at death or death date is unknown are ex-“
cluded from our working sample. Hence, the prevalence of infant MOz LasrLy.

ffis underestimated in this working sample.

i 2To avoid the possibility of reverse. causation ‘that might arise

'because some women stop (or do not start) breastfeeding because the
,child dies, we have also estimated the same specifications presented ™

" here for a subsample excluding ‘children who stopped breastfeeding be-
cause they died. All results were similar to those presented here.:.

3This number drops slightly, to 19, ‘when the birthweight variables
are excluded (and goes to 20 when’ all explanatory variables other than
sex are dropped). These differences are larger than those found in Malay-
sian Vital Statistics' (1971) which report an average 1966-68 infant death
rate of 52.6 for males and 42.0 for females. Our data imply infant death

;yrates of 50. for males and 30 for females, suggesting that births of females .
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Early clinical studies of infant mortality (e.g., WOodbury, 1925)

R 1?’?‘ ‘:

lower the survival prospects of the child.f L
thirheffect of a preceding short interval on infant mortality was’ only

in rect, with birthweight being the important intermediate variable,lv
i, e:, a preceding short interval reduces the child 8 birthweight (a re-
’lationship we also find in the next subsection) and that lower birthweight
is associated with a higher risk of infant mortality. In equation (1)
we report a significant{digggg effect of a preceding short' interval (mea-
aured by the number of other pregnancy outcomes in the 15, months pre—
ceding this birth), even when birthweight is controlled 2 Intervals of
15-24 months length also increase the risk of mortality, although the
coefficient is small and usually not significant at the 5-percent level.
The possibility that these relationships are partly behavioral (parents
invest less either intentionally or inadvertently in a child that comes
‘too soon following the preceding one) is an interesting topic for future
researoh.; , L
~In regression (1), children of more eéucated women appear to have
significantly higher probabilities of survival.‘ However, when we in-
clude our house sanitation and quality indices in regression (2), the
education coefficient is no longer significant,hsuggesting that itfmay
fbe because educated women are more 1ikely to be wealthy and to live in

ghealthy surroundings, rather than education per se, that increases their

X

who died may be underreported in our data or that respondents may ‘more
readily forget the death date or age of dead daughters. Further analyeis
;will investigate the relative importance of" these possibilities._

v lSpiers and Wang (1976) found. that "the introduction of birthweight
(as a matching variable) left no significant differences in the distribu-
tion of pregnancy invervals between cases (that died) and controls (who
survived the first year of life)," They interpret this as evidence that
short pregnancy interval exerts its influence on risk of death in infancy
through its effect on birthweight.

e 2Interestingly, in our data th= effects of preceding short intervals
.on infant mortality are unchanged when birthweight is not controlled.
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babilit'jof survival In‘r ssion (3), when we add

ivarisbles,measuring distance to the nearest doctor or hospital

RS

;distanceuto the nearest nurse or public medical clinic, and infant ’ ,7'3

Al

food availability, the sanitation and house quality coefficients o
become smaller, but are still statistirs”ly significant. The further e
,infants are from modern medical care, "the lower their probability of

‘survival Children also have significantly better survival proepects,

'other things the same, in areas where more infant foods are avail- .

ymotherls age and positively related to the child's birth order. Er R

r ta. The positive parity coefficient is consistent with evidence‘~l'
Ap,isented‘in biomedical studies (e.g., Gulick, 1972) and suggests that
parents4are 1ess able (or want less) to care well for higher—order
births.

1Lechtig, et al (1978) report significant negative associations
40 Guatemalan data between maternal nutrition and socioeconomic status,
on the one hand, and infant mortality on the other.

2Among the "other things" held constant in these regressions are
length of full and partial breastfeeding. Table 6 above indicates
that women breastfeed less, on average, where other infant foods are
more readily available. Hence, providing infant foods may not have the
net..effect of decreasing mortality, if the resulting breastfeeding de-

-clines have a more powerful harmful effect. These preliminary estimates
in Tables 6 - and 12 suggest that the net effect of infant food avail-
ability, as measured here, is beneficial, though accounting for declines
in length of breastfeeding reduces the effect by more than one fifth.
Estimating the magnitude of these net effects of community and program
variables is an important aspect of our further research._

In regressions not reported here, we have included dummy variables ‘
indicating that the woman lives in a metropolitan or other urban” area. “
Their coefficients were significantly negative when the community variables
‘and ‘sanitation and house quality indices were excluded, but became com~ -
pletely insignificant when -hese more specific characteristics of fami—,xt
lies and communities were held constant. %

0 4The simple correlation between parity ‘and infant mortality is not

statistically significant. (Some biomedical studies, e.g., Srinvasa; L
et al., 1976, suggest that the simple relationship is U-shaped instead ’
of linear.) BN S




The significantly negative calendar year coefficient indicates‘;y

:that thereyhas beenta downward trend in the reported incidencevof infar
mortality (despite the fact that reporting bias should have the oppo-
site effect) : Other things the same, the infant mortality rate has de-

" creased by around 1 S deaths per l 000 births per year. We attribute ‘

. this to health improvements not captured in our other explanatory e

...;

H".{

variables.‘"'““

SEO s i S e

In regression (4) we include race dummies, which ShOJ significan.
: DI

idifferences in infant mortality among racial‘groups, even when the othe

»explanatory variables are held constant. The coefficients of these

other . variables typically become even larger in absolute value and more

'significant when the race dummies are added For example, the coef-

‘»ficient of number of other pregnancies in he 15-24 months preceding

:finfluence on wherher and how; ong a child. n, 1
. bability of survival. We therefore briefly discuss determinants of

this birth is significant at the 10 percent level in regression (4)

[

Birthweigh _
"'})“ Tables 6 and 12 above suggest that bi thweight is an important

birthweight in our sample.“ L

1An interesting reversal occurs for the mother 8 education coef-,

rgficient and the house sanitation and quality coefficients; when race :
“dummies are includad, the former becomes-significant again while the

latter become insignificant. Age and parity also become insignificant

;mwhen race is controlled. - In future work, we will estimate separate :

regressions for the various racial groups to investigate these dif-. -

‘fevences further.

The equations shown in Table 12 'were also estimated using as’ the
dependent variable a dummy that equalled one if the child died before

itwo years of age. The realtionships and elasticities were: virtually
_identical to those shown in Table 12,

In regressions not presented here, we also included interactions‘

H?of the community variables and a 1970-74. dummy to. test whether the ef-;

fect of the community variables, . which refer. to the situation .at ‘the

.~time of the interview in 1976, are stronger in the most recent period.y

These interactions were never statistically significant.-r
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Table 13 shows two regressions for ‘the sample ot -live births
for whom actual birthweight was reported.

We include mothers schooling, distance to the nearest doctor

"or hospital and distance to the nearest registered nurse or medical
kclinic as proxies for the mothers' health and nutritional status,,}
kwhich have been found in biomedical studies to be important deter-
minents of children 8 birthweight in malnourished populations
»(Habicht et al., n.d. ) We find that more highly-educated women
give birth to larger babies, although the relationship is only

statistically significant at the’ 10-percent level in. regression

(2). Biomedical studies: (e.g., Rush, 1974) have also found positive
relationshipsrbetween birthweight and mothers' education or some

other measure of her socioeconomic status. :

Distance to _the nearest doctor or hospital is not significantly |
associated with birthweight but distance to the nearest nurse or medi-.
cal clinic is, in the expected negative direction. Wbmen who. are
closer to these: places which can provide” nutritional guidance and pre-
natal care give birth to. significantly Jarger babies; especially in
the 1970-74 period. Other things the .same, women who gave ‘birth in o
1970-74 and’ lived in a PSU in which thcrt was a nurse or public'i
medical clinic gave birth to babies around a pound larger than com=
parable women living in PSUs where the nearest nurse or medical

clinic was more than 10 miles away. jl' R . ”;wf,}mvga

Length of the birth interval appears\to influence the birth-
: weight of thvgsubsequent child. The negative but insignificant
coefficient fithe varia'le measuring the number of other pregnancy
y outcomes in the 15 monthsipreceding this birth suggests that short
}fbirthspaoing may contribute to low birthweight of the subsequent f
fchild as has ‘been found” in clinical studies (e. g., Bhalla et al.,
1974) .

Ll The same specifications were also run for the subsample that did
[not report ‘birthweight, using the approximate weight scale as a de-
&pendent variable. The results were similar to those reported here.;

e 2In regressions. not reported here, we include ‘our house sani-
Qtation and house- quality indices, but their coefficients are never
{statistically significant.
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Birthweigrt Regreaaions o
(n = 2852) . o
(t-statistics in parentheses)’

ilndependent Variables i A2).
!;schooling of- Mother o 0104
, (0 72) (1.32)
Digtance to Nearest
8 ¥ el :
5 Doctor or. Hospital» "+ 0157 . 0119,
o o (.55 .13
°b£}rmn.xnw44Mmy' -.0050 -.0038°
' R ~0.29) -0.22) -
Nutse or'Medical 011n1c “Lio764° 20478
isu e ‘iur ‘L La kg W :'71"85) '2-87) .
‘Nurse or Med. Clinic x ~,0273. ;ozas
, 1970-74 Dummy . -0 90) -0.79)
'1970-74'nummy o a1
% : .53 (1.56)
fﬁ&.56f+0tﬁéfifregnéhéie§‘lu : -.0866" »4;6518‘
The 15 Mos. Preceding This Birth =1,43).. w1,24) -
Sex :of Child = Male 40951 .6916
e o (2.05) (1,99
Race = Chinese - 0453,
SR ( 9)
‘Race’= Indian’ gz
RSO S AN -6, _43) e
Race = Other 50098
: (.03) L
;?V{iw;p ,”f: . S
Ase of Mother ;=+0013 .1345
Wit ik (- 20)" -1, 92)
Parity’ 7" " .oko " lodss
igh; MR P “(399)* ("60) %
Cilendaqueaf?: ~.0043 .0062*
; .. P ("093) '1 3’0)
Intercepcnrf ' 17,04 7,39
R 25. 3)v_ 6.3)
® n o “”.021 0k

o The'aample 1s. restrictcditouinfanta whose mothera kncw their exucL
birthweights.ﬂ‘
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718 Well KNown tnat male, babies are generally larger than female
re‘consistent with this.; The difference in male »

L.

\\\\\\\\\

ffer»nce is large - around 1/2 pound - and persists in alternative

‘specifications..

gthe other factors in the regressions are controlled _there has beei_noﬂy

‘significant change in.birthweight over time.?

A Comment on R”
: Most of the preceding regressions show st below 2 which is
;the usual result with individual level data.‘ It may be worth noting
that for our purposes, the level of R2 is considerably less important
than the statistical significance of individual coefficient estimates.'
For example, if primary'interest is in estimating the lengthening offtgj
Lbirth intervals associated with having a 1oca1 family planning clinic,f3,
;or the relative effectiveness ot physicians vs nurses in reducing!v inl
infant mortality, it is statistically significant estimat ;_of regres:;g
‘sion coefficients that%suggest the answer. These may point to, sa
| fixetpercent change in the target variable associated with say, : |
h: ess imporfnnt‘f”

ercent change in the program variable.‘It i"'

whet,er five percent or 90 percent of‘the variation in the target

variable is explained" by the regression.

1‘.}'
;The mean male birthweight in our sample 186,83 and ‘the mean

female’ birthweight 48 673, The difference’is statistically signi-
ficant at: the 2 percent level,

, 2. ) .
‘ gWhen birthweight is regressed on calendar year alone, its coef-*ﬁ
ficient is positive & 0011) but insignificant (t=0, 33).°
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V. CONCLUSIONS AND IMPLICATIONS

" These regression estimates outline the basic behavioraliandlbio;‘vf
logical relationships that connect birthspacing to its proximate deter-
minants and to some of its more indirect causes in Peninsular}Malaysia.

The data show that both the incidence and length of breastfeeding has’ ,
been falling in Malaysia since World War II. Use of modern contraceptives?lf
hag increased rapidly since the early 1960s. Nevertheless, the pro-**
portion of closed birth intervals protected by neither breastfeeding

nor any other contraceptive practice has steadily grown. The result:’
jhas‘been‘a fairly general decline in the average length‘of_closed¢birthf’"”“
gintervals. “Although additional analysis of open‘birth‘intervals'iS°reé"E'
}quired, this trend has probably tended to keep- fertility rates’ from fall-
:rapidly, particularly among younger women. Another. probable consequence
fof the shortened birth intervals has been the failure of infant mortality
Frates to fall as rapidly as they might have otherwise’kour estimates in—v, N
adicate that a baby ‘born ‘at the close of a short birth interval has .a signi-
lficantly lower chance of surviving its first year.

’ Moving beneath these trends, our analysis has found relationships
ibetween length of postpartum amenorrhea and its determinants that are
_very close to estimates from a number of prospective surveyi and"clinical
;studies. Length of full breastfeeding has the strongest influence, followed
iby length of partial (or supplemented) breastfeeding.' Variables associatedﬁ'
;with ‘the mother's nutritional ‘status also have significant coefficient B

iestimates.

; The strongest estimated - influences on breastfeeding incidence and
;duration are variables reflecting the mother 1 work experience prior to

?the child's birth ‘and’ the availability inithe community of substitutes loo
;breastfeeding--infant foods and modern contraceptives. And there is the ‘

ﬁintriguing suggestion that proximity{to a family planning clinic encour-‘Vﬁ

:ages breastfeeding, though nomfnearly as{strongly as proximity to privatelyﬁ'

?sold countraceptives discouragea it

i“ff In’ its capacity to delay ch 'thfxunsupplemented lactation‘
1is considerably less effective per mo th of use than the IUD, pill'"and

;;&fe time (rhythm) methods, on a par with abstinence and more;‘ffective
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fthan folk methods. _Use of all these methods, including folk methods,
is significantly associated with longer closed birth intervals in this
1samp1e.i Moreover, there is a suggestion that use of modern contracep-
ftives interferes with ‘the’ role of 1actation in extending postpartum '
‘amenorrhea. o

U As in. the case of breastfeeding, contraceptive use responds

'8 gnificantly to variations in the community supply of modern con
traceptives. The supply of infant foods also has a positive influence,
as our model predicts. ‘More highly schooled and wealthier women are ?_
,:much more likely to contracept and to do 8o with modern methods. s
" 'The ‘infant mortality regressions show a strong salutary influence
‘of both breastfeeding and the availability in’ the community of com="""
mercial infant foods. When the negative effect of infant food supply
on breastfeeding is netted out, infants still have a somewhat higher
chance of survival in communities where more alternative foods are ‘”_
‘favailable. Infants with wealthier parents, better sanitary conditions i
1in the home, and more highly educated mothers have significantly higher
survival probability, as do those born near a ‘doctor's office or SRR
_hospital Larger birth weight is significantly associated with higher g
‘survival probability. ‘ P . ' Ll yf
o Finally, our attempt to explain sample variations in birthweight;;,

Kfshows*that children born in a community near a nurse or medical clinicf
itend to weigh more.» Proximity to a doctor or hospital has no measur-ff
‘;able effect., Also, babies born at the close of a short birth intervallj

ttend to weigh less at birth. ef : Pl -
‘i ; The picture that emerges from these estimates, though incompletegit
%fls one of systematic biological mechanisms and behavioral responses, ;l?
iboth capable of being set in motion by community and program characteris:

5§tics., In particular, declines in breastfeeding and increases in modern %

f?éonfraceptive use are associated in these data with the increasing cost f
jfof women s time at home and with the growing availability of modern con-€
ftraceptives and infant: fOOdS. all of which have been part of the

TfMalaysianldeveIOPment process.
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Considering the. inherent limitations of retrospective life history
surveys, these analyses have pushed the data very hard‘ though only scratch—

ing the surface of what rhey have to off’r. : ‘"closely re-
» ‘ in a number of countries and are

aemble tesults from prospective t di
generally consistent with expectati? '
to the Malaysian setting, suggesting that our methodology, and to some
extent the resulting estimates, have wide applicability. In future work
v;we willvconcentrate on: separate parts of the birthspacing system, making
more use of the underlying theory and of the rest of the data in this
*survey.u The results reported here suggest that such intensive work o

. ghould be worthwhile, since the possibilities for estimating the direct
and indirect impacts of specific community characteristics and public

‘from a model not specific at all

programs appear unusually promising.‘
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APPENDIX A

THE WORKING SAMPLE

We started with 1262 households from round 1 of the survey., From ;
fthese, 92 households were excluded because remaining nonchronological o
:dates precluded their being processed by RETRO (Rand 8 computer program
{for processing the retrospective life history data) The remaining 1170
households had 5589 pregnancies. Of these, we dropped 414 cades (preg-
nancies) which had missing, "don't know", ov inconsistent codes for :the
variables used here (or used to construct these). In addition, we ex—
cluded 500 pregnancies which ended (i.e., the pregnancy interval began)
after December 1974 35 more that were still breastfeeding at the time
:of the interview, 374 where length of post-partum amenorrhea = 0 (either
open intervals where the woman was still amenorrheic at the time of
the interview, cases where there was no menstruation between pregnancies,
or non-livebirths) In addition, we inadvertently dropped an additional
64 cases ‘'where the woman was using contraceptives at the time of’ the
interview (many of these were sterilizaﬁions, hence we have no intervals
’in the sample referring to couples where ﬁhe wife has had a hysterectomy
or the husband a vasectomy). Also, we excluded 135 pregnancies where
the houaehold's PSU number had a typographical error that precluded its
<being matvhed with the community level data, leaving us with a: working
_sample of 4067 livebirths. and pregnancy intervals, -of which 3553 were

*
clused»intervals.and 514 open.

Most of the 1008 intervals excluded for reasons other than missing
data can be incorporated into the analysis when they are 'closed" or
updated with Round II and III information or otherwise corrected. Fur-
thermore, observations with missing data on some variables could still
be ‘used for other analyses where the missing variables are not used,
or could be used in all analyses after substituting imputed values.:
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* APPENDIX B

Tahles Showing Charact:eristlcs of‘the Sample (corresponding t:o text
, discussio' ;on pp. 4-6.)



“Ethnic Group.

"Malay;ff

"Chinese -

-Other -

'TABtE'Bl
'anISTRIBUTION 'AND AVERAGE HOUSEHOLD SIZE, BY ETHNIC ‘GROUP-AND:
. TYPE OF AREA = -

Three 8
Main rIype‘of Area
'éitiesaﬁff:' '"fiownst’ Rural i Total

t

62 (24,6
(1022 >

151 (59. 97)
7(30 22)

38 (15 12)

(5. 5%)

1 (0.47)

- (9.1%)

7252 (100.0%)
. (20.0%)

o 96(36.92)
Co-@5.97)
146 (53.1)

,_(29 2Z) )

330 (12 oz)

. . .12y’

0 (0.02)
' (0“0) '

275"(1bo 0%) -
(21.82)

444 (60 421

~_(73 82).

--*Es203"<z7;5z)
'-(40y62)~5~'5
© 78 (10.6%)

(52 32)

10 (1.42)

,(90 9%) -

‘ 7735 {100.12)
- (58.22)

- 602 (47 7z);
,:(100 07)

500 °(39. 6z)t
(100.02) . .-
149 (11.82).
(00.07)
11 (0.97)
TL100 %)

,1262(100 oz}?
- (100.02) "

eAnerage Household Size

[(# Persons)

6.2

‘ Kuala Lumpur, Ipoh and Penang.

bether than the three largest cities,

6.4

6f3

ra town w1th population over 10 000 4n- 1967 or.: less than.lO 000 whereif

w?it is estimated that at. least 507 of the work force is: engaged in nonragricultural occupations.‘

f #'s to the right 1n parentheses are column totals..

' #'S underneath in parentheses are-row totals.
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TABﬁE?Anzz

AGE DISlRIBUTION (IN 2) or FEMALE AND MALE unAns;

Age
<20
'go;éa',
25-29
- 30-34
35-39
40-44
o
TOTAI
(n)

* Coe
45-50 for females

OF HOUSEHOLDS

Females

1856.
18.9
14.8)

13.6}

100.0%
(1261)

- 'Males

0

2 18' 9"’

34.3

46.4

100.0%
(1126)
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TABLE ‘B3

EDUCATIONAL ATTAINMDNl Ur MALL CAND! ruunbr MUUDLIVLY e

zngéiﬁgf

“< 20 .
; 20—29;
"-30-39.
i‘40+;.;

a;Totalﬁ"

’ Educational-Level )

None "
‘Standard 1-3
Standard 4-5
Standard 6
Remove

Form 1-3_ .
Form 4-=5""""
Form 6
University
Not Known

TOTA”
(n)

N

'vaemale ﬂ,, :'ffuﬁle)
52 (49 6.0 .(5)
‘5.6 (383) 7.6 (213)
3.5 (471) 6.3 (386)
;‘ 1 8 (358) . : 4 3 (522)’
3.7 (1261) 5.6 (1126)
Percentage Distribution of Educational Atcainment
Female : :ﬂale‘
35.0° 12.8
18.7 + 18,2
119.0 '19.8. *
17.9 23.4_
0'5-'».-—- ) ' 0‘ 8
6.9 11.6.
5.9 8.8
0.4, 1.3
0.5 2.1
0.2 N l-l
100.0 100.0
(1260) (a140)

* o R ‘
(«) arrow indicates median category
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: TABI.I’ na o

l.Ml‘I 0\'1‘1[N1"5'1‘M‘Ubl'" Ol" I‘lJL‘\LI‘ IN!) MALI‘ III’ADS OF;; llOUSl‘llOLD, l\T TINF OF SURVBY
(perccntabc dlstxibutiou) oy

crew e

Emp]oymcnt Status S Females - = - y_ll_eg .
"Pnid emploch fu11¥t1ﬁ64~ 122,270 $§3“59:2E%

Paid. employee - patt-time o ialg ‘18“
8e1f-emp1,ycd/own account “ o 5'§hf: ’ﬂff 22 1
WOrker iu fumily busincss _M 16 35' ) T'12 3
'meloyer (paying wages) L 0 9;1  ;qJﬁf97} J
Home pxoducts/services "y, U 71 R il L0
fox sale ‘ "A' » S
No* 1ncome~produc1ng activity‘ . . - 45 9 ;T;, 4 5* ‘
TOTAL o 1oo o 1ooo
NG IRERERS :f‘~7(1260)' o . (111:0) 0
dncludes one student.
._{f;rﬁ_@w,x;s

NAIN OCCUPATIOVS OF FLMALE AND NALE HOUoFHOLD HEADS AT TIME OF INTERV[EW

ke e ot (perCcntagL distribution) S ;,;”_~ R
0ccvp1tion {Code] ' '7““ﬁF¢mh1ev*;”“p“ﬁﬁfé 
Professional Tochnical, and 2,9 1 '>‘6.7

- Related WOrkers (01~19]) ' - ; o
Admluistrative and Managerial ) diZ"Ak «;".i;z-
horkems [20—2]] ‘ R T Y D

Clctical and Rclatcd WQrkcrs [30-39]

‘

alc workerq [40-46] e
Sorvic; Wozkcrv [50- 59]

Afljcultulal Anidmnl Hurbnndry, nnd
¥'§ Forestry Workers, Fishelmen and .
Vi Hunters [60—64] ' SN
P

Pxoductjon and Related. WUchrs, e
Transport Equipment Opctntors :
nnd Laborcls [70—98] '

Othnl Occupatluns (not clqowthe clns-‘ 
eri»d. inndcquntcly described, ‘hot
.state ) [69, 99]

;Nonc [00] ,
’ }'v'fouu‘.. e
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APPENDIX <

BIRTH DATE VERIFICATION

The majority of birthdates used An. this study have been verified
with a document, making the age and date and corresponding birth inter—
val data used here unusually reliable., Table CcL shows the percentages
of birthdates that were verified with a document (birth certificate or
c~identity card) ' In the top half of Table Cl we see that over 80% of
[Ethe birthdates of household members have been s0 verified.» The percen~
:ftages are. generally inversely related to current age, but are remarkably ;
Jhigh - always over 50% ~- even for those who were over 65 at the time
;'of the survey.‘ The extent of verification is greatest, perhaps surpri—
singly, in rural areas and lowest in urban areas. This is probably
due to the fact that more of the inhabitants or ‘urbanized areas are
rChinese and Indians, some of whom are immigrants.

In the bottom half of the table, we see that over 70% of the dates
.of live births to women in our sample have been verified with a document.
;For any year period, the verification percentage is always lower in the
" bottom panel that the top, because the latter refers to people alive at
“the time of the survey, whereas the former includes children no longer
alive at the time of the survey, some of ~whom may have 1ived only a few
fhours, and children no 1onger living with their parents, who may have

taken their documents with them.



.- TABLE Cl1-

e Ny C. *
"'PERCENT BIRTHDATES VERIFIED WITH A VDOCUMENT » BY YEAR _AND TYPE OF AREA

Percent of Housenold Members for Whom Documents Inspected

Y'Birth Year Maln Citles Other Towns - M]_. . Total
1909-1909° 0 SBiGkR; . 51,34k 74.0- 66.3
1910-1919 - 39,56 65.7%k 80.0- 67.4
1920-1929° 54.0 77.5 86.8 78.8
1930-1939 64,5 733 8.8 - 79.3
1940-1949 48.7 76.4 84,0 ©73.7
1950-1959 55 2 - 80: 2 ;_84 3. -71.2
1960-1969 70.8 ‘86,2 - 918 .86.7
1970-1976 - 65.9 © 83.7 907 | 847
TOTAL 611 805 '88.0° 811

() L (1573, (1756) (4617) (7946)

R PERCENT OF. LIVEBIRTHS LISTED IN FEMALE °REGNANCY HISTORY WHOSE DATE* WERE VERIFIED
R WITH DOCUMENT (INCLUDES CHILDREN NO IONGER ALIVE OR NO LONGER AT . HOME AT TIME OF SURVEY)

f194o-1949§} 21.4%% g.3kk - 1612:f 15.5
1950-1959. 523 s6:1° T 48577 5047
f1960-1969ﬂ1 .69.5 826 . 8.1 81.2
j197o—1976?; 1 65.3 - 82.6 86.7 82.0

-.63.3 . 73.9 727 71.5
(916)J | (1242)  (3504), - (5664)




DEFINITIONS OF VARIABLES USED IN REGRESSIONS
' _AND MEANS AND STANDARD DEVIATIONS '

a
Mean
(standard deviation)
A CHILD DIED - A dummy that equals one if any .0524b
-2 YEARS BEFORE child (including one born at . ( 223)
NEXT OUTCOME . = the beginning of the interval
e in question) died within the
two years before the pregnancy
outcome that closes the inter-
val in‘question
-AGE .OF 'MOTHER Mother's age in years at the 25,5
- ~ time of the birth (at the (5.81)
beginning of the interval in-
, question)
AGRICULTURAL: -~ A dummy that equals ome if the 664"
S - woman's last job within the two .  (.473)
years before this birth was an
agricultural occupation
BIRTHWEIGHT = Child's birthweight in pounds; = 6.82

actual birthweight if the mother  (1.17) -
could report the child's exact =~ - -
birthweight; = 6.79 + 1.25
(APPROXWEIGHT - 3) if mother did
not know child's exact birthweight
but could only report it approxi-
mately
where 6.79 = mean birthweight for
K sample reporting ex-

© . ~act birthweight

1.25 = standard deviation

S for sample reporting

- exact birthweight
APPRDXWEIGHT codes are as follows:

very small
less than average
average
above average
5 = large
That is, birthweights reported ag
codes 2.or 4 are assumed to be one
‘standard deviation below or above
‘the mean, while those with codes 1
- or 5 are assumed to be two standard
deviations ‘below or above.,‘

a;oasq»-

v g Unless otherwise noted a mean 1s for sample ‘of a1l intervals,
both -npen - and ‘closed, A S Cn B

bMean refers to closed 1nterva1es only. The valuable =0
for open intervals
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- Mean ,
""(standard deviation)

‘:CALENDAR%YEARW““‘:Last two digits of calendar
yeary: .g., 74 =" 1974 “of s
j.pregnancy ‘outcome - (at begin-
- ning of: pregnancy interva
='question) R TRy

CHILD DID NOT -~ A dummy ‘that equals one . Af, mother “‘»»b.015
BREASTFEED BE~ reported that she did -not.breast- .- = -(,121)
. CAUSE IT DIED feed -the child. in question because»* '
FIRST it died : Pt D

'CONTRACEPTIVES A dummy that equals one if"ﬁbdéiﬁ .344°
SOLD IN P8 U contraceptives were sold:in1976. (.474)
g in the PSU in which the woman B
lives c. ,
CONTRACEPTIVES fA dummy that equals one if con- - . .5215cn»

SOLD WITHIN = traceptives were not sold in (.414);
3 MILES OF PSU = 1976 in the PSU in which the e
‘ - woman ‘lives but were sold within
"3 miles of the PSU ( = 0 if con-
_ traceptives were available within
. the :PSU or if they were not avail-
';able«within 3 miles of it)¢

: DISTANCE TO WORK ;0 = worked at home or did not work“'lﬁ 1, 4Tdﬁqf
‘(TO MOTHER' ) 2 - within the two years prior to ' ;3(0 94){”;
LAST JOB WITHIN  the birth = '~ ; - '
‘2 "YEARS BEFORE l = < 1 mile from home
“ THE BIRTH) 2 = 1-3 miles from home
,“ ' "‘“[ . 3=>3 miles from home
DISTANCE TO "'~Distance, in miles, in 1976 S 3 20 ;
NEAREST DOCTOR ~of:the PSU in which the woman (4 27)(

" OR HOSPITAL:: .lives’from the nearest doctor
"or hospital ( = 0 if doctor or
‘hospital is in PSU)

jDISTANCE TO; ; Distance, in miles, in 1976 of :

NEAREST . NURSE OR«athe /PSU_in:which the woman lives

PUBLIC MEDICAL *from the nearest nurse.or. public

* CLINIC i ; medical clinic (= 0 if nurse or
~clinic is in PSU) S

f~The variables = 9 1f ‘contraceptive availability:-was unknown. '
2] his: case, a dummy is dncluded to: correct: for this.» Means refer:
;to 11 women for whom value of variable is known. jg "

u ;qndMean refers to subsample that worked in the two years‘,re-
‘cedine the hirth. ; AR : ¢ T




S

Mean i
(standard deviation)"

DISTANCE TO Distance, in miles, in 1976 1.38% .
NEAREST FAMILY of the PSU in which the woman o
PLANNING CLINIC lives from the nearest family

planning clinic ( = 0 if nearest
family planning clinic is in PSU)

EARNINGS (ON Total weekly earnings (cash and 18?36f3‘
MOTHER'S LAST kind) in ringgit in the mother's (32,32)
JOB WITHIN 2 last job within the two years e
YEARS BEFORE before this birth ( = 0 if no

THE BIRTH) such job)

HOUSE QUALITY A scale ranging from 0-12, where 3.73
INDEX i 12 indicates best housing quality (3.07) .

at time of this birth (hcuse has
electricity, a long-bath or shower,
outer walls of brick or concrete,
indoor piped water exclusively for
this household's use, and an in-
door flush toilet exclusively for
this household's use)

" HOUSE: SANITAy A scale ranging from 0-6 where 6 2,29 .
‘:TION INDEX indicates most sanitary housing (L.76)
- ' at time of this birth (house has '
‘Indoor piped water exclusively for

this household's use and an indoor

flush toilet exclusively for this

household's use)

RN

[FANT MORTALITY A dummy that equals one :if chiidf _ 040
died before one year of age [ ,.]ﬁ ( 197)'
' LENGTH OF - Child's age. (m months) when fu11y' 12, 609
 BREASTFEEDING weaned. (10 85)
~ (MOS.) S

= ®This variable equals 99 if the distance to ‘the nearest family

. planning clinic is unknown. ;In this:case a dummy indicating that'.

- distance to nearest family planning clinic is unknown ‘isincluded
to correct for this.' Mean refers ‘to subsample for which value of

.variable is’ known..fﬁijﬂ e AR . : e
jkean refers to subaample that worked in the two years preceding |
the birth., = - cot L . ,T AL L

i ~PQSample fgr thisﬂvariable restricted tq thoae hotbreastfed and
,;did not stop: breastfeeding.because. the child died... [




LENGTH OF CLOSED

Number of months from one

PREGNANCY INTERVAL pregnancy’ outcome to the :

LENGTH OF CLOSED
MENSTRUATING
INTERVAL

LENGTH OF CON-
TRACEPTIVE USE
IN INTERVAL

LENGTH OF FULL
BREASTFEEDING

LENGTH OF
PARTIAL
BREASTFEEDING

LENGTH .OF POST -

PARTUM AMENORRHEA -

METROPOLITAN
RESIDENCE DUMMY

: next

Lengthxof‘CIOBed'pregnancy
interval less length of B
post-partum amenorrhea )
less duration of next
pregnancy o

Total number of months during
the interval under consideration
that the woman was protected N
by any contraceptive method
except breastfeeding

Number of months child was
breastfed without being
given any other food or drink
(including water) regularly,
i.e., number of months until
first food or drink given
regularly; = 0 if child was
not breastfed

Number of months child was
breastfed and given food or
drink regularly g

Number of months from
pregnancy termination to

first regular menstruatioﬂ"f"

A dummy that equals one if, at
the time of the survey, the woman

~ resided in one of the three =

largest cities in Malaysia—-Kuala,

Lumpur, Ipoh, or Penang

hMean ‘refers to closed intervals only.

Y tThe mean and standard deviation for closed intervals is .55(8.94),
For means for speclfic types of contraceptivea, see Table 8.~ BT R L

JSample is restricted to those who breastfed and did not stoﬁffﬂf”

breastfeeding because. the child died.. .

N '29.00
ar.82)

,963%2

MeanliE
'(standard eviation)

‘iwk¢

C1a”
(17.22).

.. 74’

1.887
79,

: 7 53
(7 88)

‘ ;154

o Gl



http:intervals'is.2.55

Yoy mean
(standard deviation)

. ‘ YA dummy that equals one-
FERENT HUSBAND if the. woman was not
married in the intervalfi
in .question or had a
different husband =
‘than her husband at the time
of interview (= 1 if there
has been any marital status
change between the birth
at the beginning of the °
interval and the time of '
the survey) :

Cihn NUMBER dF INf'ANT The maximum number of specified ‘8lg5

2 ,Q‘FOODS SOLD IN PSU infant foods available in'any = (2. 28) &
' one store in 1976 in theZPSU -
in which the woman lives”
- NUMBER OF OTHER
PREGNANCY OUT-
COMES IN THE
15 MONTHS PRE-~
CEDING THIS BIRT
NUMBER OF OTHER - 0,278
PREGNANCY OUT- . (.456)
COMES IN THE. S
15-24 MONTHS
PRECEDING THE
BIRTH™ ,
OPEN INTERVAL - A dummy ‘that equals 1 if. ‘pregnancy “Hi 96
c DUMMY : g*interval in question is open (i.e., »(;332)'
- there is no subsequent pregnancy S
Outeome‘by time'of interview)V'i
- PARITY Total number of - pregnancies S -3.78

including the one under cov
sideration - L -

(2.60)

: kThis dummy cquals one for all" rths 'to women )

‘married at the time of the survey and hence g -
cases where a husband was tot actually absent»during the particular
interval in question.a_ﬁ Ry S L

Variable = 99 if number of maximum: infantffooda ia unknown In
‘this case a dummy 1s included to adjust for’ this.. Mean refers to Bubsample
o for which value of variable is known. nau~L;

Twin birth is counted as two outcomes.




nACE o
CHINESE S

INDIAN

YA IS

Lo Mean
:”(standard deviation)

f;A dummy that equals ‘one’ !} .jr}3hdﬂ
”iif the mother ig" Chinese N *(gédl)
l,A dummy that eqaals one; “ l?;l34§

if the mother is Indiang‘” - (4340)

OTHER™"

‘other’ than Malay, Chinese,

SCHOOLING OF

MOTHER (YEARS)
(at time of

interview)

08

22

' SELF-EMPLOYED

azi069t

A dummy ‘that’ equals ‘one 009
- (.094)

if the mother's race is °

or Indian : o

No formal schooling U
(3.02)Q

Standard one

00
01 =

Standard six ‘
Remove '
Form one -

06
07

Fdrm,five

Lower form six.
Upper form six
University - lst year

12
13
14
15

‘University - 8th year"

4397

A dummy that equals one 1f
(s 496)f

the mother was self-employed
in her last job within 2 years
before this birth (= 0 if she

~didn't work in those 2 years)

_?SEPARATION
FROM. HUSBAND

,;7/8, or l)

,SEX MALE

Malay is the
‘Tthe ‘birth.

or - them. :In this

f;variable was known.

Number of months separated from

enummy = 1 1f the child is male "

308
husband x completeness of separa-  14.20).
tion (completeness 1/8, 2/8!' B

L3N]

515
( 500)}

omitted category for these race dummies.

Mean refers to: subsample that worked sometime in the two years .

.‘pThis variable’ is unknown for a few women and is set equal to 99’

case, a dummy is included to correct for this. The

ifmean presented here' refers to the subsample for which the value. of the jf
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0 Mean -
g(standard deviation)

“SEX RATIO - * No. male live births/(no. ;,.513,-

o ' male and no. female live (4334)
" births) to the mother’ SR
~ prior to. and‘including

_ this child o
“TOWN A dutimy that equals one if, 22277
R at the time of the survey, R
the woman resides in a town (.415)

or village, other than the
.3 largest cities in Malaysia .
(see Metropolitan Residence
Dummy) , whose population was
over 10,000 in 1967 or in
an area of less than 10,000
where it is cstimated that
at least 50% of the work
force is engaged in non-
agricultural occupations

USED MODERN A dummy that equals one if , .ldép
CONTRACEPTIVES the woman used a modern. (.305)

IN THE INTERVAL  contraceptivd in the
: interval under consideration

USED SOME CONTRA- A dummyethatvequals one if 219”
CEPTIVE METHOD the woman reported using (.413)-
(OTHER THAN ~any type of contraceptive,
BREASTFEEDING) except breastfeeding, in
IN INTERVAL the interval under con-,A

sideration :
WHETHER BREASTFED A dummy that equals one if © .842

the child was breastfed for.
any length of time __;v‘ﬂ v

WIFE EMPLOYED A dummy that equals one i - 451

~ VITHIN 2 YEARS the wife had a job (including’ - (.498) .
 (BEFORE THE self-employment ©OT for pay- -
BIRTH) ment in kind) at some time
: in the 2 years bLfore the :
birth

S q?emale sterilization, vasectomy, pill IUD, injection,‘diaphragm,
5:other female methods [e g., cream, jelly], and condom. i ,
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