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PREFACE
 

This is a revised version of 
a paper presented at the annual
 

meeting of the Populacion Association of America, Washington1 , D.C., 

March 1981. This research and the survey data on which it is based 

were funded by Contract No. AID/pha-1057 and Grant No. AID/otr-1744 

from the Agency for International Development to The Rand Corporation. 

Neither institution necessarily endorses the findings. 
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I. INTRODUCTFON 

Malaysia has experienced both rapid economic growth and profound 

social and demographic change in recent decades. Economic growth has 

been led by the export sectors, especially rubber and tin; today 

Malaysia is one of the wealthiest countries of Asia. With a per capita 

gross national product of S86C in 1976, it is classified as an "upper 

middle income" count ry by the World Bank. Both terti lity and infant 

mortality rates have fa1len to levels that are among the lowest for 

developing conutries in the tropics 

Hlowever, "dvelopment" has not affected Malaysia's ethnic groups in 

the same fashion and to the same extent. Peninsular Malaysia has a 

plural society. Iidigenous Malays make up 53% of the popnlat ion.[I] 

Most other cit i::ens are either of Chlinese (35%) or Indian (11%O) descent 

(Hi rschman, 1980)--immigrants, or more commonly desceindants of 

immigrants who came to the >lalayan states under British colonial rule to 

work in tin mines or on rubber plantations. The ethnic groups have 

remained distinct in many ways. There is little intermarriage. The 

Malays are Muslims, while the Chinese follow Bhuduhist, Confucian, or 

Tao teachings and the Indians are mostly HIindus. >lost Chinese tend to 

live in urban areas along the west coast, while most Malays live in 

rural areas. The Chinese are much more heavily represented than the 

Malays in trade and the more modern sectors of the economy and have 

[1] Our Ltt-u aion here is restricLed to Peninsular Malaysia, in 
which 85. of the nation s pOpe IaLion reside. The East Mal asian states 
of Sabah and Sarawak differ from the ma inland in both ethnic composition 
and recent demographic history. 
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higher per capita income. The Indians include many urban professional 

workers, AiLt also mayiy very poor estate workers. A major goal of th 

government's New Economic Policy for the years 1970-1990 is to reduce 

ethnic disparity in levels an:id sources of income. 

in this paper we use retrospective survey data to investigate some 

ethnic di ffurences in the fertility decline that has accompanied 

Malaysia's modlerii zation. In the quarter-century studied here, the 

crude birth rate has fallen from 42 per thousand in 1950 to 30 per 

thousand ii 1975 (HIirschman, 1960). Fertility rates have fallen for all 

age groups of women (Fig. la) and for each of the three major ethnic 

groups--Malavs, Chinese, and Indians; Fig. lb shows the decline in total 

fertility rates for each ethnic group since the mid-1950s. Before 1970, 

total fort i I ty rltes were cons iderably higher for Indian women than for 

the othe r ethnic groups, and were lowest for Malay women. Since 1965, 

however, the decline in fertility rates has been sharpest for Indians 

and most gradual for Malays. By 1975, Malays had the highest total 

fertility rate of the three groups, while Indians' fertility was only 

slightly above that of the Chinese. 

We use an unusually rich set of retrospective life-histcry daL 

here, gathered from an area probability sample of Malaysian women, to 

study the proximate calses of these fertility declines. We do so by 

examining the fertility experiences of cohorts of women who were in 

their clild-bear ing years during this period of rapid social, economic, 

and demograiphic change, le also investigate time trends in lengths of 

interpregnancy intervals, by birth parity and ethnicity. We decompose 

the interpregnancy intervals into their two main component parts--post­
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parLuM amenorrhen and miens Lriia t.ing into rva I s - -anrId exami no. how these 

components have chug.d over LWme (and wiLh pariLy). These changes 

ds Liie majoior d(L erM11 IIILS Of Lhes compoInetsiL -­reflect Ltroe in L 

breast-Lee ding ail( coiLrictpie use, which we' also examine. This 

descripLion Of treds in Ii' sptaci aniid in its major components and 

their p1roXimate correltILe.s, cnmIIpl emriLts on-going aria lvs at Rand of the 

doterhiltlLs of vari LiOls in posL-partLiin apntorrta , l)reasLfeed.lng, 

menstrttI. ii inLervalis, andt coatr.cepLivXe use, and )f:Lhe effects of 

birthspac ng ot hi rthwe igiht and ifnL nmoraI i Ly. 

In summary, we find Lhat ago at first marriage has increased for 

all three ethnic groups. Post-.-partum amenorrhen and menstraating 

intervals have tended to change in opposite dtrections over time: 

Lengths of post-partum amun0rrhea have declined hoca1sp, of reduced 

breast,feeding (and perhaps also improved health and nutrition), while 

menstruating intervals have become longer, because of increasing use of 

effective contraceptives. For Chinese and Ialays, at low parities the 

amenorrhea and mensLruating interval changes have tended to offset one 

another, resultin g in little change in the length of intoerpregnancy 

intervals. For the Indians in our sample, the amonorrhea decrease at 

low parities has been grater than the menstruaLing iiterval inicrease, 

resulting in a high incidence in recent years of very short 

interprognancy intervals, which have adversely affFected infants' health 

and survival prospecLs (DaVanizo, }tabicht, and BULz, 1981; B3utz, DaVanzo, 

and ilabichL, 19S1). At higher parities for III three ethnic groups, 

however, the increases in menstruating intervals h:; o been greater than 

the decreases in amenorrhea; hence, interpyegnancy intervals have become 
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longer and fertility rates have fallen. Unde rlying these changes are 

the trends in brea,'stfeeding aind (ontracept ion. Wlhile the incidence and 

duration of breaSt ,oding have declined for a ll three groups, the 

decl inre amoing Chinese women has ben ie grvItesL. liChinese women have 

adopted moderni cointraCepLion more rapidly than have MIa lay or India 

women. 

Section 11 describes the datLa and some of their iLiatltions for 

this analysis. Sectioas III and IV show trends ny eth i city in age at 

first marriage and iinmarita l f rt ili-Ly raLes, respectively. SOction V 

discusses trends in hi rthspac ing, deal ing first with Mar" ige-to-first­

pregnancy intervalIs and neXt wi'.h parity-specific interpregnancy 

intervals. Section VI examines t.rends in post-partum amenorrhea and 

menstruating intervals and in their main determinants, breast feeding and 

contraceptive use. Sect ion VII presents the differences in fertility 

experience of cohorts of womcrn in the three ethnic groups in another 

fashion, by showing the varying proportions of time spent in different 

fertility states in the last two decades. Section VIII summarizes our 

main findings. 
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1I. DATA
 

We use dnLa from the 1976-77 Malaysian Family Life Survey (MFLS), 

whose universe consisted of private households in Peniinsular Malaysia 

that {'OIILoi0d 1east. eve-Imarrni' loss fifLy yearsIt. .one woman ilihtl 

old. The sample for our atllly.s is cois i s s of lve 1161 women living ill 

the 49 primary satpl ing unis slocLed aL rinIdomn from, atL ional1 grid. 

Thise woititl I pnrLodl 54 7 progiticy oUti.:olMP; ( live hi rtihs, SL 1I1births, 

iniscarriages, or abort {oions), of which 5051 were live hirth:;. These 

outlcomes ire Lh 11. LS of nainIlysis in much of tbis palper. 

Se eral] qiieS Lionnaire s were ti el]ded in Lhe Lthree rounds of the 

'l.LS. The information for this sLudy CoMPs from the Round I Female 

ReLrospective Life iiissory (M'2). This iliieSLionnire records a complete 

ieoeo)rd of eaich wOmali s marriages, prognatic" p, and lILed events. For 

each preglnIliCy a woitll wi asked tim (kte o 0 -tcomo, t\ypo Of ouLcome, 

length of suhsveqnpuL posL-p:rttLm ateonorrh{,a, and types of conLrncepLi ves 

used and Lhir duraiLion of us,. For each live birth, Lthe duraLion of 

breast feeding was recorded.[!] 

QUALITY OF >1!'lS )ATA 

The reliailiLy and validity of sUbjecL-reported ret rospective daLa 

are open to serious qulestions. Hhauga (1981) investigatod these issues 

for much of the MFI'S data but foud LthaL Lhe cimlulit Live fert ii iky 

ielaSure'lS cal ciiI]aLtd for variois past years from l I1,5 aLtL re quaLe 

[1 IFor more iiifoimal: ion abouL Lhe M.S see, btz and DlaVanzo 
(1978). 
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similar to those calculated from data from the 1957 and 1970 Mlaiaysian 

Censuses, the 1966-67 West >lalysia Faimily Survey, and the 1974 

Malaysian Fert,ility and Family Survey (World Fertility Survey). 

Furthermore, he found no evidence of ser'iols inisoreportilig of dates of 

birth. 12] 

The MFLS dat a appear to suffer, however, from several biases 

typical of ret rospective data sets. Miscarriages and abortions are. 

underreported, Althougl tli(here is no evidence that the (XLv(nL Of 

underreparL-i ng varies systeimatica lly Wit dlate of occul-rr-nicc , parity, or 

ethnficity (laaga , 1981). Very strong digital preference is exhibited in 

the data on durations of breast-feding and amonorrhea.[3] Wonoi t-nded 

to choose answers that were multipleas of six months. [4] This tendency 

was strongest among Malay women am among 1ass iduc women ofthe elss atd all 

three ethnic groups; and the proportion of "peak-valuid'' answers 

increases for births in the earlier years covered by the survey (see 

Haaga, 1981).
 

The biases introduced by this digital preference may not cancel 

out. The under lying frequency distributions for braast feeding and 

amenorrhea intervals appear to he downward-slop ing: hence inore of the 

"twelve-monlh" answers proabl)iy represelit rounding-up tliaii ithaiird.ing­

down. Since the excessive rouiiig-ip is correlat ed with etli nicitv and 

[21 Tun percent of nULt-CoMP( dtS we(.ree replortedl inexactly as being 
in the early, middle, or KiPe Part Of the year. TIhs(e Lve been 
assigned t-o ,ir, .uino,, or Ontular, respect iv lv. All otlnar birthjehrur 
dates %e reportd An it- rnt:s in the >IS. 

3] 'ili m:;lirrod even tliouih r'"j: Mi nt s Lwr' ble to answeriWere ill 
their ()411 t ddl M01ti> til -- iV, , let:-S, mo ths. 

4] T .s :Ain :,,Pon in t , su rv ;.l curves far ineiarrlhea 1length 
l,:(i in apl, n i, Iigs . 4 to An) ..g., notea how th e clu rves drop 

albuptlyi just I wP I 1111thi.hefoe Moe 
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the year of the birth being recalled, the ethnic diffe rences and trends 

over Lime toward shorter hiaIst ',((l i hg and shorter ameiiorrhp'd may bol 

exaggerated. For t.iis paper we adop~tOd the st rat.egy of ,X:Mininug the 

ent ire survival curves fo- amnOirrlia rather Lta jIlt measures Of 

central tendoncy. The assuiimption is that tli geieral1 inport of the data 

is correct--for example, that the larger numbers of women reporting 12, 

18, and 24 months in the past mean that prolonged mnenor)rrhiea was indeed 

more common then. 

Like other field studies, both retrospective and prospective, the
 

MLiS amenorrhea data contain a large proportion of answers of one month
 

or less. These answers are liomedically ihplaisible and most likely 

represeit confusioni of irregular post-partum h leuing with Lhe return of 

menses. The MIS question about the rosumpt ion of menstruat,ion after a 

pregnancy eatcone was followed 1 a clarificat on meallt to mi nuniMze this 

problem: "By that I mean the first month wheli your menstriiaotIn was 

normal or regular again." Despite this, completed amcorrhea of o1o 

month or loss is reported for 17.6?% of tLh pregiiaicy OIiLCoMPls inithe 

sample.[51 The patturn of this reporting error is uinl] ike the pattern of 

other errors in these data: Chi nese are more 1 ikely to report very short 

amenorrhea than Ma lavs are, arid the proportion of amenorrheic intervals 

reported as one month or loss is smalleor the longer the recall period 

[51 Ci.para e f iglres from other StCdieS include 3.7%° in the 
prospective littalt survey in Bingldesi (Chnli . 74);Ni]., 0.2% ii the 
co inI .t ro~ ln)spe(Lt l tiro ppch.t i" Khnin'i st i i nci l te it.dif (OLPrt 

al., l'NO ); 2,.71 in the r'tlsi, iV" Wtorldt Ortilitv Sir', ill Fiji 

(Sriniiva' , 5 l retro c(;LivP st irk c idud in 1 tMI I.S. 
(Sillir eL Ai., !9tntn). "ht,'( retLro.,pe-t, .tudies,S iuii ike thP MIIS, 

oIly ilitlliidd t(spective La an the last c l ed l Vi] htlefore the 

Sitrvey date. 
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between event and interview. Also, the incidence of very short 

amenorrhea answers are inversely correlated with length of bre astfeeding 

(a major determinant of length of ameiorrlea). Therefore we feel that 

these implausibly short amneiorriiea answers do in fact. correspond to 

amenorrhea lengths that were shorter than the average. Though thi s 

error may canse a dowiward bi as in our estUmates of some stiimmary 

measures of amenorrhea distributions, we have clhosen not to adjus t he 

distribULions of reported aMnorrhlea usilng standaid sehedulesv 

Les thaeghe and Page, 1)SO; PoLLr and Kohrin, 19)81) biht rather to use 

actiual1 reported valunes in our coillpari soiis of amenoi-hnla trends for 

ethnic groups and pal-ity subsalinles. Correcting for this bias would not 

affect any of our conclusions: The relative ranking of the ethniic and 

parity groups and the general trend toward shorter amenorrhea in more 

recent periods remained the same even when we excled ed all ainri-lihoa 

answers of less than a month. 

OTHER BIASES IN RETROSPECTI\'E IATA 

Al] retrospective datlit l.itced from women in a particular age 

range suffer from iomo on ivoidalule birases: 

(1) The sample will not be a random sample of all women in the 

birth cohort of interest, because some members of this cohort 

will have died before the date of the survey and their 

fertility experiences will not be recorded. (Ihiis corresponds 

to "sample decay" in a prospective study.) In Pen insular 

Malaysia, mortality rates during chidlearing years have been 

low enough for the cohorts studied here (Ysof, 1974) that this 
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bias should not significantly change any of the results
 

reported here.
 

(2) The data are limit. by the age and marital status selectivity 

of tih sample. We cannot get a complete picture of the 

experience of women at parity three ini1950-54, for example, 

because women over 28 years old in that period (who were more 

than 50 years old in 1976) were not interviewed. This bias is 

strongest for intervals beginn ing before 1955 and for higher­

parity int,,rvals beginning before 1960.161 For the most recent 

periods, the most important selectivity bias is the exclusion 

of women who had not yet married by the survey date. The.MFLS 

data do contain some information for the study of ipLiality 

trends and ethnic differences, though, as is discussed in the 

next scLion. 

Though the limitations of ret rospective data are substant ial, the 

MFLS data contain uniquely detailed informat ion for Na laysin on 

"-components of birt h intervals and on breast feeding and contraceptive use 

during years of rapid demographic change. Since not all these types of 

retrospect ive information have lithrota beeii available for a random 

sample of Malaysian womeni, We bulieve that, d(spicvte heir shortcomings, 

the MFIIS data offer a uniquqie perspVctive on ertility trends iN 

MI a s i a. 

[6] See Appendix C for further explication of this point.
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111. AGE AT FIRST MARR IAGE 

One major cause of the d.liim in age-specific fertility rates for 

Malaysian women in the younger age groups has been the steady rise in
 

the average age at which women first marry.[1 Marriaiges of teenagers,
 

once the norm in Malaysia, have become less freqient among a11 three 

major ethnic groups. Saw Swee-Hlock, writiiig in 1906, attributed the
 

decline in fertility among 15- to 24.-yvar-old women in the p -rceding 

decade in large part to the rise in the avo rige age at first marringe. 

SubsequieInt studies us ing data froimi the 1960-67 Kest lalaysia Fert ility 

Survey (VPItF'S) (e.g., Palinore and Marzuki, 1969; Von Elm and Hirschman, 

1979) and from the 1974 Malaysian Ferti] i ty and Family Survey (PIFFS) 

(e.g., Jones, 1980; Lee, n.d.) have shown that the trend Continued. 

Prominent patterns of group differences have persisted over two decades: 

Chinese women tend to marry at a later age than Ia1 ys or Indians; 

educated women tend to marry later thian the uneducated; and urban women 

marry later than rural women. The differences between the ethnic groups 

have been particularly strong. 

The MF'LS data show similar trends and patterns. Figure 2 plots, 

for each half-decade from 1950 to the time of the survey, the average 

age of the MI'LS respondents who were married for the first time in those 

years.[2] We so a dranat ic increase in the age of first marriage for 

[11 Penin:-iillr Nadlvsia in not Ulfqol in this regard. All over 
EasL aid Soiu ,'ist Asia, the (d.ol'rasilug llroh~ort loLn of womnlI wo lirIy 
before Agoi 20 i Woln anmA.jor is. of F rt iiiltv linI, ,tjioug youl ger 

womenl Q kyo, 1),-. 
1 'Th nm p Ifo r "i . 2 in t r n. t,,' .,t LIP ol er go . for the 

earlier v, ris, s-0i ' till 2',:t .'ompn in Ii P1-S a god 50 inUP Wr' 
1976 arnd olly 24 1950. v'r, 5s not ciis(', muichhpllil- in lHo, tlh :li Lid 
bias becaus the FI?,S samplo cov',,rs Monst of the wom'l who married for 



25 

23 
 Chinese 

All ethnic groups21/ 
21 / / Indians 

19 / //
 

17
 

15
 

1950-54 1956-59 1960-64 1965-69 1970-76
 

Year of first marriage
 

SOURCE: MFLS.
 

Fig. 2 ... Average age of women marrying for tie first time, 
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all ethnic groups, especially Malays and Indians. In all years the 

average age at first marriage is h ighest for Chinese women. 

The changing distribution of age at f i rst marriago can be seen from 

Table 1, which corrects for (Iifferellces amoing cohorts in tie topulat ion 

at-risk of maTrri age by restricLting tihe sample to those women aged 

twenty-five or more at the ti.me of the survey who were married before 

age twenty-five. (See NIFFS, table 5.11, for similar data.) The younger 

the cohort, tlh, lower tlme pl.celitage of womelnl in each cohort who married 

bofore age fiftooee cued Lime 1migher ,ercentage of women who waited until 

their early twent ies to marry . 

Table 1 

PERCENTAGE DISTRB1f ION OF AGE AT FIRST MARRIAGE AMIONG 
RESPONDiNTS AGED 25 YEARS A.01 AOWVE AT T1>2] OF 

SURVEY VD ,.\RRUiED !>JiAoL 2f YEARS OF AGE 

Age at First :mrriage 
Age at 
Survey <15 15-17 18-19 _20-21 2--24 Total 

25-29 8.2 22.7 24.7 22.7 21.6 100 
30-34 13.7 30.6 21.5 12.8 21.5 100 
35-39 22.1 24.1 20.7 13.0 10.1 100 
40-44 23.3 34.3 18.0 14.0 10.5 100 
45-50 27.6 18.2 22.1 13.5 8.6 100 

SOl,':E: MYI1S 

tile first time, eve in the early 195 0 s. In t he 1950s, 752 of Malaysian 
women married before the age of 20, and the vast majority were married 
before 25. 



TV. MAR IT'AL FERTI1LITY RATES 

for eacl of t.h ethlnic groups, the change inWe now .invesLi gate, 

ma rital., fet ilitLy rate:s by Igo, that portion of the channge iipage­

specific ferLiiLLy rates that is not accounted for by the changes in 

nuptiality. Since ouL-of-wepdlock childbaring is rare in Malaysia, 

changes in contraceptive use and hbreasLfeeding have influenced 

miarc ert i I itypopulatLon growth tLirouglh their fffet on i Lafl rates. 

Figure 3 :ho;ws trend:; iin agc-:pecific hiirita tortility rates 

1950 and 1974 for Ihe total sample ancd for eLhnic siihsamples. [1]between 

For the total sample, the raLs (with mj- exCepL on) highr inare Lii 

1970-74 than in any earlier hal f-decade for the two youngest: age groups 

(women aged 1.5-24 at the end of the time period),[2J but the 1970-74 

rates ace the lowest of aill shown for ler1 gruus. In general,a decage 

the data s ggest that marital fert ilitv is increasig at the owesL ages 

and clearly indicate that it has fal len at higher ages. The total 

uaiLa fertility rate implied by the 0)70-74 age-specific fertility 

rates i.sonly slight ly lower than wh, total rate ('xperienced hy the 

oldest cohort in our data (N,'omeni aged 15-19 in N)45. However, these 

on asnphtpLio Lhi 117 ital iencescompairisonis are based the ti aLhe expe 

COl t li and endi ngs 

all /rnn-l wic isp to cennit e tlie ninoher of years m rcijd 
III The MV d(ata , QLt.s of Wie ings of 

iages,, li- w 

duriIg each at -risk peri I te A. weudnanPi. 
121 ka Ill thit t I,'n llrt inns "I oye yvoung women who are marri ed 

has lii in eov t~ne. Tort tr7 i-,4 ii it.y -LP for', L;:u,t:..riL:ul 

,t, n I, of p Lr cicho rL.ithe onus-t 'n , - I 1I,: r i,, . ' t Pie i of 

15-1) v,,.r "i0 . TiOIi L ii olth iilirtilitv rat ini1)77(-74 for the 

ar" .shor-t ,r thinll i~tprhirt& in or,..l. (n,,P h ,lo;w ).
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Fig. 3- --Marital age-specific fertility rates, by date and ethnic group 
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of tlhese two cohorts ire similar. Ini fact, many currontLI voung 

MlaIa'ysian women will remain uliimarr ied thIlrough many of t he years when 

ma ritalI fert ility rates could he iighest; more of their married \'ars 

will be spent in the ages for wlhich miar til fetili ty rates have fallen 

coins idrably over t. line and are now qUite low. 

Echnic pat terns generalIly exhibit the same cianges over Lim as 

those for the total sample. Ma lay marital fert ility rates for the age 

groups centered on 15, 2(), alld 25 are hio..sL in the most recent period, 

while the ratevs for the oldiest ages are lowest .inithe most recent 

per iod. (hinese matrital ferLility rates for 1970-74 are lower than 

those for any time perio( for age groups centeo retd on age 20 and above 

(fertility rates for Vol11'oy i women are not shown becans e of small sample 

sizes--see alpend ix Tables HI.1 aid B.2). At the younger ages, (hineLs e 

marital fertl itv rates a no alwavs coisiderably highier than Malay. 

Atetor age 30, Lhe rates are very similar. For 1Indian womeni at younger 

ages, the leyels of .. iarital fertility rates are similar to those of the 

Clhimse. The trend of their mar ital fertility rates is more like that 

o the Ma lays, however: there has been no decline over t ime in Indian 

iarital ft. ility i-at es at ages 20 and 25, as there has been for the 

Ch inese.
 

1For the Malays and Indians in the MIFJS sample, then, the decline in 

age specific fert.i litv rates for the younger age groups (seen in Fig. 

1a) is to be aisciibed to the inc'e:ise in age at first marriage. For 

(h.nese woImeiI, the ef fects of the calinige in Age 1tLfirst marri ,age have 

been rein forced by declining fertiliy withii marriage, even at these 

younger ages. For all three ethnic groups, Lhe declines in ag.-specif ic 
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fertility rates for woimen in th,.ir late Lt,'enties and Lihi-Liv s have been 

due primarily to lower fortility withiin marriage.[31 This means Lhat 

w non are spacing the ir bi rtls IL greatLr iliterv ils and possibly 

stopping at smaller CoMpl01ed family sizes than in the past. The next 

section examin es tLm it i rtlhsiudcing tLrends thaiL underl ie those patterns of 

marital fertility. 

[31 Hirschmn and lrnand:-t (1980) decompose tue ciange in 
Malavsiar t ilt' birth rites bit.w,%o(' 1958 itl 1970 iWto tlit portions 
at t riLiit.a i e Lo la ,e iii tLv go-sex st rucv tl e F t ' it)iitiii Ct i eni , to 

nupti.:lity A,.mun:tod V<r SK of",( t d.1('inpl o)\p thle pprl'odl
o rl'( ,And(chag esg(*

i n i it i:_li fo - 18i1t.They i, n:i i t a,t rtdifIferetn. hnit.Nve 'Ifl 

Ch:i K V t)lthP ntnaic. i ;lit's in tt i .t t ,iI MIOstL o f t li, 
Criolel 1) it r i1 ,!,('< i 11' ; ()r 1IIi IV!, iw!104" MAr itL fiPrt iI it; IYACtiia Iv 

,: t,;
rOoe) , htilp <t,:W Iii g;wr kd-i ]ity win, d4: imp:ur)tdit ,as tLhe
 

' ririt. l it'tiiit' I' :, in tIni unt. soi ti iK 'ridi(tl'i,;l sliirply 
,as:io- t111 (. : 1 ' -o , cr ud". h i::rh rA iliv( WasI ,,p i) :I, lp i. i t .t t,'do 
dlg t e '. i pi i. yt\.Choi fordl 1r;4o :~:,,1itii AIt n! W hori<,: M A ,,porL simnilalr 

rv'h;ilt;;LIi1'irc('-n'lthi' ,w'iAlc . 'Ii'>'nt ilutc"l r.> it'' (Ar" i.o ' :tZ wit the 

e~t '' r.<ien 'ri-,r, il,, m ferI.rait' ,,,,,-iiiAit h ,,...1 { l ;7 !l:,:f,)r Cllili,,:."itre l i,: ,,c IIi, r t It~l.:n :()I ?111 :.: 1 d:(wit~h the, (,tIln i(. 

1['1o' :I'rpn']k w,,' WlllI I<ar Kd,k.y',{ i Ar , m il.:r ', it".- ())nl d illn, \'rv 


"[',lt'.l:ill t'lp !' ,():-:Th'ilrv, Wr d.:ps.15--1q and 20-24, mI!;r'k al furvt lity 

'at('s - st' hut tls'es, i f;,,L ig ltlOpk o't, drried.i'c I' t:,,I iti iS 
Wrinta l f t ilitv ratp fill tor ill A;ges 25i ld ovei IFret'lman, 
lt' rmalini, arid SAnI, 1)7: . 
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V. BIRTH SPAC I.NG 

This section examines trends over . ilMe in birth spacing. We first 

consider the interva ls beLw.er First ,nir"image ,11d t i rs t pregnancy 

outcome and then exam i ne i iii r')regnaicy inLtrvals, by parity. 

INTERVAL[S Ii!I :I.tN I'RSTiMAIIA(;E AND F'IRST PRIEGNANCY 

ilTholl1,h th1e (hi 1st,. womon( in FiI' s ample to atthe LS Lvnded marry a 

later" 1l,4 LIaLJ tilt, Ni I y Woonl, Lhoy ive s) tals have shorterLodd to 


inltervalis betWoo'l Lhoir fi r L marr e-s;and pir'gidnicy ouLcoeli Iirst 

(Table 2). "hse int,rv'rls ar" i(ml .slrei from the daLt of marriage to 

the d;ntv of: firs.t pr -ndlnCy olOULlOY anld{Onell'e includh, lt durlationl of 

the first pr,,gliliilcy. 'ih, ,1rat iv'ely smainll m dinn s for (hinpse wom,,.n in 

all t im per iods, for Indiaisi many ppriodV and for Mal1arys in tiheN in s, 

Int. 1( LhresmrIOSt re me. period imply that. many o woani a re ecoirinig 

pregnant soon after marriage (if not he fore). [I] lhe differences between 

Chii nese and .MIalay marriage-Lo-f irSL-pregnancy-ouLComr, inLtervals is part 

of the reason for the highrer Chinose maritLal Ifrt ii ity raLes aL young 

maternal ages seen in Figs. 3b and 3c; Lhse ditfferec s are largest 

before 1970. They are most ly due to thre fact that many >alay girls were 

marrying before their most recurid ages in thos,' earlier 

[I] Rindmfuss e al. (19H1) find that premarital coniceptions have 
become more common in Sartili Korea in receriiL yvears. They hypotihesize 
that this trend is related to tih shif't from airringed to romontic 

marriages. 
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' l 1 e 2 

MEDIAN 1ARN IAGE.-T(]-F 1ST-OUTC(:I. AND :ARN 1AGE -TO- I 1 ST-B 1RWI'l 
INTI.RVA:LS, BY YEAR O' AREl AGE AND ETIINIC GROUP 

Me(i ll Int.,rvll (totelLh.I ) 

ilild Fi i'st. lProe limI y OttLckine 

No. of Never All Nia avs Cli 1tcu lid ins 
Year Womn Ii Prr'eti lllt Raes (te 7(e) (1=44() ) ( - 1"30) 

Pre- 11)50 1ris 2.4 22.0 23.8 13.0 22.0
 
1950-54 162 2.5 17.0 21.7 12.2 15.2
 
19.55-59 196 2.0 13.4 22.5 1 1.1 10.9
 
11) -6,j 16:3 .4 14.8 18.2 13.0 15.0
 
1965-69 188 2.7 12.1 16.5 11.0 11.5
 
1970-76 284 16.6 12.0 13.3 10.6 12.7
 

1161 

years, 121 rather than to differences in alount of cohahitat ion[31 or in 

contraceptive use . Very few of the NFI,S respondents of any race used 

anv contri-icept ive, rln(lI- Or tlrad it iti)lllllefore the i r piognancies, first 

[2] ,hen we For it linnri gti , Ow thlic aireotitrol lgte le differen ces 
much smia lIr., IFor ,xzimp le, !or tho.e whoi married Atillg 17 or 18, the 
llay arid ineso itity-ot.- CL medialn nlrri agt-to- irt--pte Oml itttervi ls 

are a fol lows: 

Ia l nvs ClIh iIIso e 
1().50)--54 13 .5 14.5 
1955-59 14.5 12 
1960-o4 17 12 
1965-69 12 11. 
1970-76 12 10
 

The intervals for Ma ii<vs whoi ma rr ied it younger iges are considerably 
longer. 

131 Fw of the MtIS resp)eiidits lived aipart firom t.hoir husbainds 
imnlediately alfter Ima-i-'lage. Child marlagos are illegal in >la laysia, 
and 1ave always heen ttcernico (soe Ibrnh in, 1977). 
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(see Fig. 8 below). Apparently, Nalaysian couples want to be sure they 

are fertile before tley start to space their brirths to l i.it their 

families. As with thi ethn ic d iffieren.es, the die:li ne over time in the 

median length of dithe r i age-to- Li .t- 1 ireiiai y-iti; interval is 

most likely ie to the dec liniing proportion of women marrying during 

their early and mid-teens. 

As we will so below, for all three ethnic grouiprs, the medinln 

interval betweein maitrrr i age alld filrst pregtnanny OuLrtCMI is shorter than 

medin intprprognaincy intervals for any parity; this is why marital 

fertility rates in F'ig. 3 are general ly higheist for ages at which most 

.allav ian women first marry. (The main reason why marriage-to-first­

pregnancy-oUtcoM intervals are shetor than init erpregnancy intervals is 

that the former do not include a period of post-partum amenorrhea). 

,BYTRENDS IN INTERPREGNANCY I NTEIRVAL PAR[TY 

We now consider trends over time in intorpregnancy intervals by 

ethni.city and parity. These intervals are me asuired betwven dates of 

pregnancy outcomes. Like the marriage-to-first-prvginrancy -oultcome 

intervals in Table 2, they include the duration of pregnuncy. 

The open interval following the most recent birth that each woman 

reports in the retrospective pregnancy history will ultimately be closed 

by another pregnancy or by menopause. Of the 1161 women studied here, 

64 reported having passcdmrnnopause by tie Lime of the suirv ey. The 

intervals following al ot:irer women'.s last reported birth are open at 

tie t imp of tire survey. For thi.s reason we cannot surnmlmarize the 

listribution of inLterpregnancy intervals with a mean, because we do not 

http:iffieren.es
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know (and have no good way to estimate) the ultimate lengths of 

intervals still open at the time of the survey. Instead we use life­

table methods. We examine survival curves that describe the proportion 

of intervals more than X months long. A woman whose most r,,-unt birth 

occurred Y months before the survey will be includd in the calculation 

of proportions of intervals more than X months long for all X < Y, but 

will be excluded from the samples for calculation for all X > T. Thus 

the 1970-76 sample shrinks as X increases.14] 

We have examined such survival curves for subgroups defined by 

ethnicity (Mlaly, (: inese, Indian), parity (the Mother's number of live 

or still birLhs[5] at the begining of the interval), and the year when 

the interval b ega n (in groups of five years). In this section we 

summarize Lh, information contained in each of these survival curves 

with three measqires: the median, the proport ion of iltervals less than 

15 months long, and the proportion of intervals more than 60 months 

long. The first measure summaries the central tendency of the 

distribution ;[6] the second shows the proportion of intervals that are 

sufficiently short that they may be detrimental to the Mother s or 

infant's health; the last shows an uppler-)ouni estimraLe of the 

propor Lin of wa IntwIo do nat progress beyond the parity in 

41a i- exnmple, onlv init ervals beginning in 1970 or 1971 can be 
used in the cuI Hiigat tIhe )reporteions of intervals in the 1970-76 
per iod tLi-L o ,i , 1l 1 ntm oi is g.Vast lI 

[5 Te n mither of s: i I iihrt .s reportdtt in the IFLS is relatively 
sma l ; IIY.. o! All hir'ii (liv, or Still are stillbirths. \We suspect 
tLhc m '" of i .v.:t , r. l:.L' Is SQLLbirthiS weie iCLlIly live 
bi trI : i t:s-, uihn d .d q i l v Aftr birth . 

[ (ir cnlp irl+.(ii0 , W' Ai ptPeeLt tlie median marriage­
Lo-F Sit-l;4n'i rc OMC. Ivll ootitirv l (fronm Tab l 2), which are labelled 
parity zero. 

http:increases.14
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question.[7] The entire survival curves underlying the summary measures 

in Figs. 4 to 6 are presented in appendix Figs. A.1 through A.3. 

For i lays, median interval s for each par i ty have changed 

relatively little over time, though for parities over 2 there is a weak 

trend toward longer intervals (Fig. 4a).[8] Since 1960, median intervals 

are longer for parities 3 to 5+ than for parities 1 and 2. Over time, 

short intervals (<15 months) have become less common for Malays (Fig. 

4b).[91 while long intervals (-O)months) hive become more common (Fig 

4c). Both of these trends are more pronounced at higlier parities. [10] 

Evern so, at the highest specific parity examined (4), at least 85% of 

the intervals beginning in 1965 or later are followed by another 

pregnancy within five years.[11] 

The variat ions in interpregnancy intervals over time are much more 

pronounced for Chirese (Figs. 5a-c) than for Malays. As with Mlalays, 

there has ben little change over time in the median 1ength of 

interpregnancy intervals following first parity births, or in the 

[7][AlternatiVelv, one minus this proportion is a lower-bound 
estimate of the paritv-pro lr",sson ratio. 

[8] Tle trend tird .shortr intervals between marriage and first 
pregnancy owin i h,, . ad;,ieVi no d. 

[9 1 itk iln. fii n lr , short for parity 3The hg of intervals 
in the period 141I-54 Ca d t to the :sPti CLity bias discussed in 
Sec. 11 nd \pendix C. 

[10i Note thit for tlie r2'nto red'.lit t im periodl vx,:,minlied, a 

comparison of u:-:il s! no , difierencem ,! i ii woulId sugg; ,pp,-,,ihlb 
beLein parK 4 A an 514- , -hile, an examinaLiin of the entire 

distribit ion of intervals rpven Is that miny ,ore ;iritv 5- intervals are 
long. 

[III Ihint the parkypor iou rat ins ar'' highor or liar ity 4 
thalan for paritiy 5 suggests tLhit Once those who ha.e no more than three 
births have se NcteL themse lves oult of l :ii,};!l , tLhos who continue 
having children teind to have at least two more hirLhs. 
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proportion of these intervals that exceed 60 months. Unlike Malays, 

however, the incidence of <hort intervals following low-pariLy births 

has increased am ong the Chinese. Even in the most recent Lime period, 

over a quarter of the intervals following Chinese parity I births are 

shorter than 15 months. Above parity 1, they hlave he come longer, 

especially at theo highest parities: Median interval length and the 

proportion of long intervals inmcre ase over time , while the opposite is 

true for the propjrt iOni of short intervals above parity 2. Furthermore, 

there seems to be a stronger and more systematic relationship between 

interval length and parity in recent Lime periods for (Chinese thani for 

Ma lays. 

For Chinese women, the increases over time in the proportion of 

long intervals (F'ig. 5c) are greater the higlier the parity. 

Furthermore, the higher the parity, the earlier the increases began. 

For example, the proportion of long intervals first increased noticeably 

between the late 1960s and early 1970s for parity 2 births, between the 

early and late 1960s for parity 3 births, but perhaps as early as the 

1950s for parity 4 and higher. Rodriquez and Hohcraft (1980) find 

similar patterns in Colombia, and find them consistent withLthe notion 

that fertility change originates in a decline in transition 

probabilities at high parities and gradually filters down t.o lower 

parities. 

Despite these stronger trends for Chinese, for every time period
 

examined Chinese have shorter median intervals than Malays for each
 

parity below 4, and they have a considerably higher incidence of very
 

short intervals for all parities. For parities 4 and 5+, Chinese median
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intervals are usually shorter than Malays' before 1965 but generally
 

exceed them after that. The incideuce of very long iutervals shows a
 

similar pattern, which coul d suggest iit. (liniese woman have been 

stopping family forilation at a tlhanii since thelower paritv have Malays 

mid-1960s, Over a third of the parity 4 Chinese inter\'als that hegan in 

the period 1070-76 were more than five years long, as compared with 

around one-eighth of Malay parity 4 intervals in the same period. The 

comparable figures for parity 5+ are 43% for Chinese and 27, for Malays. 

Note that the date when the lengths of Chi inese intervals first exceeded 

those of Malay intervals--around 195--coincides with the date when the 

Chinese total ferttility rates became lower than the Ma lays (Fig. lb). 

Our Indian sample is too small to inspect each parity separately. 

Therefore, we combine parities I and 2, parities 3 and 4, arid parities 5 

and above (Figs. 6a-c). Indian intervals generally increase with 

parity, but, except for parity 5+, show no systematic change over time.
 

By parity 5+, like the other two ethnic groups, Indian intervals are
 

longest and most often still open after five years in the most recent
 

period. The proportion of Indian 1970-76 parity 5+ intervals still open 

at 60 months is similar to that for Chinese and considerably higher than 

the corresponding figure for Malays. 

In early periods, Indians' intervals tend to be shorter than those
 

of Malays and are similar to Chinese. Since Indians' nuptiality
 

patterns are similar to Malays', these shorter intervals made their
 

total fertility rates higher than MaIlays' in these earlier years. 

Though Indians' irthnpaciig was similar to that of Chinese in these 

years, their marrying earlier than Chiinese women caused the Indian total 
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fertility rate in these years to he higher than that of Chinese. In the 

most recent time periods Indian iitervals are generally shorter than 

Chinese intervals (eXcp(t bvt,,l 1m1ri ge and first prglacyl)ll ; this, 

together With their earlier marriages, is why their total fertility 

rates cont inue to exceed those of Chii nose womo. In recent yeairs 

Indians nave a considerably higher incidence of short birth intervals 

than Chinese or Mtalays. (Around a third of Iidian parity I or 2 

pregiancy outcoies betweeni 1970 anld 197b are followed by another outcome 

in less than 15 months.). '[his has caused problems of low birthweight 

for Indian babies (DaVaiizo, Habicht, and Butz, 1981) and has caused 

Indian infant mortality rates to fall less than those of the other 

ethnic groups (Butz , DaVanzo, and aLicht, 19SI). Nevertheless, the 

nuptialisy differences between Indians and PINalavs, and Indinns' 

apparently earlier cessation of family fOrmation, have caused their 

total fertility rates to be below PInlays' since 1965. 

In sum, for all three major ethnic groups in P'eninsular Malaysia, 

the length of thl interval between the first or second birth and next 

pregnancy hias changed rellatively little over time. For iMalays tihis 

pattern also holds for lighier parities, though interval lpulgthls are 

sonewhait longer following third and highe r-order bi rt hs after 1965 than 

before 1965. The relatively modest changes in Mlalay interpregnancy 

inL rvaIs explain why the decline in their total fert ili ty rates has 

been the most gradual of the ethnic groups. 

Chi iiese parity I inLterpregnaricy intervals are considerably shorter 

than Mlav in all time periods. For al parities except the first, the 

median interval length for the Chinese women increases over time. This 
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trend is more marked since 1965 nd in tie higher parities. However, 

only for parity 5+ in the post-1965 period are Chinese interpregnancy 

intervals unambiguously longer than those of. Malays. This is exactly 

when the ChIinese total fertility rate fell below that of Malays. 

Our Indlian s amples are too small to permit defin itiv e conclusions, 

but they suggest that Indian birLhspacing patterns were similar to those 

of the Chinese in early time periods. In recent years the Indians have 

had the highest incidence of ve - short intervals. 

For aill three ethnic groups, interval lengths are positively 

related to pari.t, espec ia1lly in recent years. 

Why have Chinese intervals tended to increase over time while Malay 

interval patterns have not changed much? Why are Malay intervals, in 

all but the most recent time periods for the highesL parities, longer 

than Chinese? Why are I ndian intervals the shortest of all the ethnic 

groups in recent years? To answer these questions we now turn to 

trends, by ethnicity and parity, in the two main components of the 

interp:egnancy intervals: the lengths of post-partum amenorrhea and of 

menstruating intervals. [12] 

[12] Thu distinctionl between post-partum amenorrhea and 
menstruat ing intervac ls dons not corrspond exactlv to the colceptlI 
distinctiot ia:t0 tm 0oU:SUscpt hI, mind at-risk port ions of thme 
iaterpreg i ,11 " K::t lr ]. ior sor:e wompn, , ('s e cidlly those not 
br:'astf en'IW , 'iulaiOn canm resm'e h orp the first, post -parttum 
memsr: Lion, tLer women may nnt oviulite til ;vraI months after the 
resumpti1on of m,,stn mUmtakol (irz eat cA ., 1971). 
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VI . TRENDS IN COMPONENTS OF INTERVA S , BI EAST INNG_ 

AND CONTRACEPTI[VE USE 

POST-PARTUM AMINORRI[EA
 

Figures 7a-c present data on trends in post-partum amenorrhea by 

ethnicity and parity. Because of the number of implausibly short 

amenorrheas reported in the (.(0 Svc. weMI:LS d1id4iion Q0oIlL 11), present 

75th percentilns--the ameiorrhlea l ength xcev(dd by only 25%O of the 

ethnic-pariLy-date snbsample. The entire survival curves for amenorrhea 

lengths, by parity, ethnicity, and time period are presented in Appendix 

Figs. A.4, A.5, and A.6. 

Malays' amenorrhea (Fig. 7a) does not exhibit a consistent trend 

over time. For parities 2 to 4 before 1960 and higher parities in all 

periods, Malay amenorrhea lengths show a positive time trend. The trend 

has been negative, however, since 1955 for parity 1 and since 1960 for 

parities 2 to 4. 

For each parity/time period examined, Chinese amenorrhea (Fig. 7b) 

is shorter than Malays' For example, the Chinese parity 1 75th­

percentile values range between two months (1970-76) and 12 months 

(1950-54), while the comparable range for Malays is from 8-1/2 months 

(1970-76) to 17 months (1955-59). In contrast to Malays, Chinese 

amenorrheas for all parities show a nearly monotonic decrease over the 

entire time period examined and are always shortest in the most recent 

per od. 
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India amenorrhea l engtlhs (Fig. 7c) are short, like those of the 

Chiniese, especially following low-parity births in the IJLte 19Os and 

ear ly 1970s. This may he one reaisoni for tLhoi r Very shorL. iiit e rpregnancy 

ilt iva Is then. 

For a1 1althree ethliC gri.oup)s, aiienorrhiPa lenigths are generally 

osiLiVely related to parity, expecially in the Most recent period. 

This contributes to the posit ive relation between Wterpregnancy 

intcrvalIs and parity. 

BR ASTtEDI) NG 

It is well known that the duration of breastfeeding is an important 

deterni nant of the duration of post-paruin amenorrhea (see review 

article by Simpson-Ilebert and luffman, 1981). In addition, the first 

few days of broasLfeeding appear to be especially important in extending 

amenorrhea (HabicL, BULz, 'eyers, ain flaVanzo, 1981). Accordingly, in 

Fig. 8 we show trends, by MtihCity and parity, both of the percent of 

women wlo breast fed their babies at all and the median length of 

brVastfeeding for women who began it, 

Mlalays are most likely to begin breasLfeding and do so longest, 

while Chilese ard Indians are much less likely to begin breast feeding 

and, if they do, to eiid it considerably sooner. [I] This is undoubtedly 

why Ialays' amenorrhea is longest and Chinese and Indians' amenorrheas 

are much shorter. 

[.1) igdal I-CI970) reports simi lar ethnic differentials between 
1960 and 1965. 
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For1 IILhnic groups, brvasLfedin, init i L ion and medial duratiion 

have dlWcrelsed over Lime.[121 l' breast,Feed ing declies have been 

es'peciallly sharp for Chlinese ando he lp) OCCOMuL for tLeP strong negat ive' 

w W L''i, almenorrlihlil. oIuiI(1 pu(rct.iPI' tr(ll1d w( iI r WIerH ea 8-0 liL of 

GhiIlo;e womelnei breastL'ed tihvi r Fi rsL- or second-horns in Lhe ear Iby 1950s, 

Ii Lhird of twe orI, LhKna Chiiese W,'it I) sL L Lheir firs L- seicond­

lorns in Lth ea,rly 1970s (compared wiLh over 80 peruentL of MaIl ays).[31 

lor all Lit te ~roups, Iirtets~eli Wbl ines ItlveLhiic gl g been 

s.hi trp'st for 1iri Ly 1, Lth( 5iiie(a pnr'i t~y for W i i(:itI n VlI,;lt (('Cr's.(,s 

hlvte Went gre aLe'L. (Fbor Malays Lhi WtS Lhe only pity for whichi we 

Gilse rvt't a decl.ine over t ime.sy~tillt ic(1(n iniam' tlorrl(ia 

For all tIr'on e thn i(lt. ic's , Lhere is ge eral ly a positivL e 

re ItLaetisi ip tlite plarILy of tie b il-LI' anid Lte likelihood ando I) tw,'e, 


length of breaStLe O ilt; [; J tb[ is is cons i.st(LlL w ii th L pos i LNe 

re I aL i onis btLee lleior rhea and parliLy we saw earli ,. 

12] IirP f, .ome eS.,XCpLions for Walays LItaL t.end Lo correspond to 
Lhe. toe it-4iv' tillcnorfliv'i Lro' ei- O oseb rve'd in F'ig. 7a. 

[3] 'lillinin (H1)21 rport s hiStereLfV {il,, becline; Ot si milar 
Iuii;i litil 1, ill T iii,1u . 

1 1I TIhe' t i'vp re lit iont hetwe. parity ;nld iii iiiion and leigth 
of b r t:h in mlLi variate analyesis when ;tge isri,t i,,,din; pr.in. 
uonltrol!,,d (lint;z ;and( Ddi)n\z:O, l19HI). 



MIENSTRUATING IN;TERVALS 

The other main comnponent of the inLerpregnancy iiterval1, shown iln 

Fig. 9, is the monstruit ing interva l--Lhe umumber of months between the 

resumption and the next. colcept ion (or menotise ) [5].

For all et hn ic groups and all par iti s (except parit y zero), 

menstruat.ng intervals are always longest in the 1970-76 period, In 

fact , for every subgrouip excepL lalays at pa riti.Aes 1 and 2 and Indians 

at parities 3 and over, there is a monototi treml of Licreasing 

n ustriuatLing intervals over Litme sinlce 19760. Also, with only a few 

exceptions, menstruating intervall lengLhs have been positively related 

wit.h parity since 1965 (though not usually before that.). Hence, both 

main compolnents of interpregnancy intervals are positive]y related to 

parity in recliUL yeaars and this is why the lelngth of the total 

iilterpregnancy jiterval increases Wi thmprity. 

liese paLt.erms are more (draiMaLic for Chiinese than for Malays. For 

Chinese, MlnLrating intervals show a fa.irly clear pattern of 

increasing over Limoe even at parity 1. At each successive parity the 

Chinese surviva l curves for different time periods tend to be further 

aparL Lhan tlhose for Ma lays (see appendix Figs. A.7 and A.8) and, 

[5I 'e have cal cul ated the legutLh of tme i!n'lmStLit- i hg inteval as 
the length of the Wnerpregiiancy intePrval less the engtLh of amenorrhea 
and tLhe diraLt ion of prei~uIancy. Pr eganclly durat1ion is rporLtd in the 
MFLS dLat Only for lion-lIivo-hi riis. W~e Issume iA to be 9 mntiis for all 
live hirths, Note, if o1 "mI~ino)PIiia dLada' hi isel , our i"Struat i ig 
iILerval ic rt b iaseiid in th, o posit, direct ion.in.it. ion will 

1lW li:,tl: itug lt!'r\,iJ -, in, ltat,t ime, thp v()iIniii is noL marrii.ed 
e.g., di'rr.,d) as long is \'1vo u II e(. Th.h , IsNot. : chl d m1 )optus 

proportikon 0? L mi:rrivd, wh :ichis sidered separatly below in!. iof it 

Fig. 12, is re Lively small. 

http:marrii.ed
http:menstruat.ng
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corresp.)ondiin'ly, hie medianis in Fig. 9b show increasinl y greater 

ilcreases as parity rises. 

For pairiti es I to 3 Clines e nenstruailug intervals are shorter than 

those of halayis b)efore 1905 but are similir after 1965. Fir parities 4 

arid higher, Clitese meist ruat ing intervals Lend to be nearly the same as 

Malays' bentfore 1N9O5. AfI ter 1!)65, Clins e parity 4 and 5+ menstruating 

intervals are much longer than Malays', as are their total 

intCpregnancy ilte rva ls tlieu. 

Iml ian minstruit ing intervals ailso have generally lengthened over 

time for each i pari. group examined. le fore 1965, Indian menstruating 

interval lengths wore sinnilar to those of Chinese and shorter than those 

of Malays. hlowever, Indian irlstruat ing intervals have not. increased as 

iuch over Lin as hive those of Chliese. By the 1970s, the medi an 

lIngtLis of lidin linmenstri iigg iiteral''is are iore simi lar to those of 

Ialays. hence [lidions' high incidence of very short. intervals in recent 

years (Fig. 6b) is due to the fact that both ilitervaIl componelits aire 

relatively short for them. (Indiaiis' short amenorrhqa is simnilar to 

that of the Chliniese, but the Chinese have longer Mlenstri iig intervals: 

Indiains' short Meistraiiitng intervals are sinMilr to Miliys , hut Malays 

hove longer amenorrhea. ) 

The tiends in mnedilan marrige-to-fir-sL-progiaricy-oitLCOnrie inLrvals 

(which are entirely Menstriat ing ii itervals ) have been d iscussed earl ier 

('leble 2). Whinit is HioWOrtii here is LaL be(fore 190e Lhese are always 

loni'er than rit iii, nitorvAIs following h)i rtis in the sar- Line 

period. Reca IlI, however, that for every t ime period the median interval 

Je'twe en ma.rriage anrid the first p regnaricy ouiLcome is always short er th an 
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the interpregnancy intervals (Figs. 4a, 5a, 6a). This latter fact 

appears to be due entirely to the fact that marriage-to-first­

pregnancy-outcome intervals do not include a period of post-partum
 

amenorrhea.
 

CONTRACEPTIVE USE
 

Apart from marital separations and fecundity differences,[6] the
 

"
maizi fact6ri ss'6ciaed wIth varitionsisii menstruating inei-va"!sei h
a isI tie
 

practice of some form of contraception. Figure 10 presents data on time
 

trends in the practice of any (modern or traditional) method of
 

contraception and in the practice of modern methods of contraception, by
 

ethnicity and parity.[7] These figures show that the percentage of
 

intervals in which any contraceptive was used range from 0 (marriage­

to-first-pregnancy intervals for several subgroups) to around 50%
 

(Chinese 1970-76 intervals for parities 2 and higher).
 

For nearly every ethnic/parity subgroup, contraceptive usage rates
 

are highest in.the most recent time period considered, 1970-76. This is
 

especially true for rates of use of modern methods. This is undoubtedly
 

[6] Differences in fecundity are not very important in explaining 
group fertility differentials in the range of values considered here 
(Bongaarts, 1980). 

Marital separations are more common among Malays than among Chinese 
in Malaysia, but the differences were unimportant in the MFLS sample. 

[71. Modern methods include tubal ligation, vasectomy, pill, IUD,
 
condom, injection, foam, and jelly. Traditional methods include safe
 
time (rhythm), abstinence, withdrawal, and folk methods. Note that some
 
of the traditional methods, e.g., safe time -1dabstinence, can be
 
effective if practiced properly. In our sample, the pill is by far the
 
most frequently practiced modern method, while (if we do not count
 
reports of breastfeeding for contraceptive purposes) folk methods are
 
the most prevalent traditional method, followed by abstinence and safe
 
time.
 



40 

30 

x 30 
Parity 

5+- 20 Parity 
" 20 3 - " 1 

o 10 3Z/'--'"210 .. 
10 4 

0­
0 ............ ............ L............... 0 - ... .... .. ....... ......... ......
 

1950-54 1955-59 1960-4A 1965-69 1910-76 1950-54 1955-59 1960-4G4 1910-76 

(a) Muilav. 

60 -.- 50 . .
 

50­
40-, Parifyt 

440,
 

""0/ 30 

'~0 Parity /~"'/20 /
 

L _ / ,
20 2 // / 

ql./ -> 

107 ... 100 1 

... 0 ........ = - - ....... .. .. ............. 0 ... 
0 I ~~~~~0 , .....I ............... - ..... ..
 

1950-54 1955-59 1960-4G4 1965-69 1970-76 195(1-iA 19!t5-59 1960-64 1965-69 1970-76 

40 

40 

30 ­

30 

20 Parity 

; 2o / /& 21, -/
~20/ 

Parity 

1&21"5 ., 10 / 

3-
3& 4 
 J&4
 

. O.......... ,........o -- .J
l.............I ........ I...................
0 .. 0 L ....... ................... 

1955-69 1"' 1) A[,6 19 10 -16 19Y,--59 1960-64 l1-9,b-69 1970-76
 

Y*',wS 
 Y,,,l[, 

Mol ' 1 )(Itwditional hr
 

Fig. 10 - Use of contracuptives, I)y utblic qI oup, parity, and year 



-40­

why menstruating intervals in Fig. 9 are always longest in 1970-76. 

FurL hermore , for most subgroups, there has beena eaconsistent .increase in 

the practice of coit racept ion over Lime; this accounts for the positive 

Lreiids since 1)60 in mnstraLing iitervals. 

The ethnic differences in merstruating inLervals are also 

consiLstLnt i ethnic differences in c-ointracep tive usage rates. In the 

earliesL Lime periods examined, Malays were the most likely to practice 

conLracepLion, and Lhis may be why ,.lie inMenS trliiig inLervals were 

tih.i longer Lnua those of Chinose. [81 Sinuce l)b5, howver, Chinese 

CoiLncepLive rates have been much iigher thtan Malays ', because they 

have dralLicaly increased Liie i r use of modern MeLhods; they have also 

subsLanLia lly jicreased their use of traditional methods (largely safe 

time). Malay levels and rates of increase of use of traditioi;il1 methods 

are similar to the Chiinese. Malays have also increased their use of 

modern methods, though not nearly so much as the Chinese. The ii ghier 

contraceptive use rateS of Chinese, especially at ihigher parities and in 

recent time periods, ihelp expliin why their higher-parity menstruating
 

intervals are iow longer tiian tose of Malays anl why their total
 

fertility rates have faIlle he1iow those of Mlays. 

Indians' cOotn:ieptiVe Use rates genera lly fall between those of 

Ialays and Chinese. Except in the earliest periods considered, Indians 

in our sample are more likely to practice contraception haLn a lays. In 

every Lime period tley contracept less than Chinese. In 1970-76, 

Indi ins VAxhi ibt the higliost rate of use of tri diioitial metLhods (lmainly 

181 Nelarly ill conitrcept. ion br Mala s iniei-] ier years colsisted 
of tLradit ioull Mtihods. The Chinese rates of use of moderni methods in 
these ear ly years P:reedod Malas raes b Wrsr'lw
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abstinence) of any subgroup. Furthermore, their rate of use of modern 

methods fe Ii hOeLWeen the Into 1960s ai early 1970s for parities I and
 

2. Their reliance on less erfective methods ad the decrease in their 

use of modern methods undoubtedly contributed to the ir relatively high 

incidence of short. interpregnmncy intervals in the 1970s. 

The low rates of contraceptive use between marriage and first 

pregnancy (parity - 0) were alreahy noted in Sec. V. For Chinese and 

[nd rauus t h pos.ki t ivl eions he t eoel pa ity an( menS .riuLa t i ng interva ls 

ince 1965 (Fig. 9) are g lin-a lly r'v lct,,d in tLhe cmtr:nv.e, vivtusage 

rates in Fig. 10. hFor Malays in Lhe 1970s, Iti /Iin melstfiSi-lt ig 

intervals are shortest following parity I birt~hs Ven though 

contracept ive usage rates are highest following these births. 
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VII. HOW HAVE THESE TRENDS AFFECTED CUMULATIVE FERTILITY? 

To examine the effects of these trends, we consider the fertility­

related experience of two birth cohorts of women: those aged 25-34 and 

35-44 in Dc -- iber 1975. Figure 11 displays the cumulative fertility of 

these women at ten-year intervals. At nearly every point, Indian women 

had borne more children and Chinese women fewer than Malays of the same 

age cohort. The lower cumulative fertility figures for Chinese are 

mainly due to the fact that Chinese women had borne fewer babies by the 

time the cohort was aged 15-24. This is a consequence of their later 

average age at marriage.
 

Panels (a) and (b) of Fig. 12 show the experiences of these two 

cohorts over the ten years between the ages of 15-24 and 25-34. By 

comparing two identical age groups[l] in two time periods, 1956-65 and 

1966-75('-we can assess the changes that occurred between those periods.
 

We also display, in panel (c), the experiences between 1966 and 1975 of
 

the cohort aged 35-44 in December 1975.
 

To calculate the information presented in Fig. 12, we examined each 

woman s experience between January 1966 and December 1975 (and also 

[I] The age composition of the two groups may not be identical 
because of the restriction of the MFLS sample to women who had been 
ever-married by 1976. Our cohort aged 15-24 in 1956 should be 
unaffected by this restriction since by the time of the survey these 
women were 35-44, ages by which virtually all Malaysian women have 
married. However, the MFLS sample is not an unbiased sample of all 
women aged 25-34 since it excludes women of those ages who have yet to 
marry. This bias should be strongest for the Chinese, who marry latest. 
This is undoubtedly why the average number of months single fell between 
1956-65 and 1966-75 fo''the Chinese in our sample (see panels (a) and
 
(b) of Fig. 12). That is, our Chinese sample in panel (b) is biased
 
toward those who married relatively early.
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January 1956 and December 1965 for the older cohort) and computed the 

number of months during that period during which she was (1) single, (2) 

otherwise unmarried (i.e., widowed, divorced, legally separated), (3) 

pregnant, (4) amenorrheic, (5) at risk of pregnancy (married and 

*/ii menstruating), or (6) menopausal. These states are mutually exclusive 

and collectively exhaust the ten-year periods. 
 We also calculated the 

nunbcr of months during the ten-year period in which the woman was 

* b~estfedin~a child, aid tile number of months during which she used 

some form of contraception other than breastfeeding.[21 Fig. 12 presents
 

means for each cf these values for the three ethnic groups. 

Panel (a) of Fig. 12 shows the fertility-related experience between
 

1956 and 1965 of the cohort aged 15-24 at the beginning of that period.
 

Indians of this cohort averaged the most live births (3.72) in this 

ten-year period. The live birth figures for Malays (3.00) and Chinese
 

(2.94) are considerably lower, but are remarkably close together. The
 

ranking and relative magnitudes of these figures are identical to those
 

for the total fertility rates 
for this period shown in Fig. lb. Indians
 

[2] One of the contraceptive-type categories in the MFLS is
 
breastfeeding for purposes of contraception. Nearly half the
 
respondents in the 11FLS 
sample report at least one use or this method.
 
We do not count this as a contraceptive method in the contraceptive
 
duration data presented in Fig. 12 since we separately consider
 
breastfeeding. However, these cases cause problems 
for measuring
 
duration of contraceptive use. If an 11FLS respondent reported use of
 
more than one contraceptive method, she was asked for the total amount
 
of time she was protected by contraception. Although length of
 
breastfc-eding is available from the breastfeeding question, we cannot
 
deternine the amount of time the other contraceptive method was used 
because we do not know the methods used orwhether two were concurrently 
successively. For these cases, if duration of breastfeeding is shorter
 
than duration of post-partum amenorrhea, we subtract length of
 
breastfeeding from total duration of contraceptive protection; if
 
breastfeeding exceeds ammenorrhea, 
we subtract length of amenorrhea from
 
total duration of contraceptive protection.
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had the most live bi utlhs, although they do not have the smallest values 

of the three (thnc groups for ainy of the colpoieits for which low 

Values conLriltte to higher fort i lity--i.e., tutber of Mi itlths single or 

otherwise not marrie(, am nIorrht'l ic., Of t. L Lhrisk of pro'gnu' y. 

However, the other two groups have hutffiCit. ili hii values-V for at least 

one of these componnLs ( riea Nii la\5, s for)am'nor for MottLs ingve 

Chinese) to keep tLheir fertility lo ve tLt that- of Indians. The longer 

total tmothis of amnemm-rrhmea for >ilaiys is utolmbt( ly due to the fact 

that, inltho te(-ydar period examinied, Lhmey I)rasLf'doi In ImoILhs imore 

than Indians and 22 months more Lha (hiin. s.e 

Panel (b) considers the Ln-year expvri ,nce hetw,n ages 15-24 and 

25-34 for the cohort thtat passed through these ages ten year I IaLter than 

the cohort studied in panel (a) (i.e., hetWeen 19o6 and N75). The 

number of months single increased i)etw'cn the two timp periods for 

ialays and even more so for Indians. Nevertheless, the Ciniriese average 

is still considerably larger. [3J 

The number of months of amenorrhea for Mfalavs in panel (b) (25.4) 

is nearly as high as it was for the earl ier decade (2b. 1, reflecLing 

the fact that breasLfeeding Look up nearly as much Lime in the scond 

period (32%) as it did in the first (34%). By contrasL, amenorricea for 

the Chinese and Indians, already shorter than that of Mialays in Lhe 

earlier time period, fell substantially between Lh two periods, because 

of greater reductions in breas tfeeding (and, for Chielse, also because 

[3] See footoLe I in Lhis section for onur SpectiIuaLion as to why 
the Chinese average months single did not also increase between the two 
time periods. 
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they bove fewer babies). [41 In the Len years btwen 19t6 and 1975, 

Malay women were amuntOr'lhe ic ne'lrly 18 months longer than were Chinese 

or indi an women. 

Be t.Wn tLie two ten-year periods, 1956-65 and 1966-75, all three 

ethnic groups increased the proportion of the Lime during the ten years 

that tihey p ra cticed cont raception. This is especial1ly true for Indian 

and Chinese women and is reflected inithe fact that their total amounts 

Of t. i at risk of p regnncy" (man'ri,,d and in men st.nr Lii g inte r'valls) 

aire conside'rably lolger thin they w tel yver 'iearIr'I.r The inici(rease 

Stinme plrot.ected Iy Collutracer! :'I1 is geretest fo r Indi ans. 

l)espite all these changes, .he ranking of cumulant ive fertility
 

measures for the three 
 ethnic groups are the same for 1966-75 (panel 

(b)) as tLhy wore for 1956-65 (panel (a)): Indians had the highest 

average number of live births (2.85) and Chi'nose the lowest (2.42). In 

the Inater period, however, the differencc between the extreme groups 

fell to only half what it was ten years earlier. Between 1956-65 and 

1966-75, the average number of live births in the ten-year period to 

women aged 15-24 at the beginning of the period fell for allI three 

ethnic groups, but especially for Indians (23% decrease compireK with 

18% for Chinese and and 11% for Malays); this is consistent with the 

ethnic differences in trends depicted in Fig. lb. Fert ility fell for 

Chirinese aiid Indians becaiisle aino rrh a decreases were more than offset 

by menstruat i ng interval increases (and aIlso 1ater ma -riage for 

[41 The m gAL'i tndes of the amnorrhea diff,,,-n,,ce. are probabl 
overstated W),caise of the greater tenldency of Chli nies arnd Inldifans to 
report implausibly short durations of post -p:irtLum amneno'ri e (seP Sec. 
11).
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IlndianIsL.).[51 For Mal ays total Limntamenorrheic and at; the risk of 

pregnancy barelv clianiged , bit number of months single rose, thereby 

redtucing fort. i Iity. 

WeiIl (c) examitiS tWe experionce between 1966 mid 1975 of the 

cohort aged 15-24 in 1956. Their behavior in this per iod, during which 

L.hey *iged [lll 25-34 to 35)-4,4z, re flecLs period effects more than cohort 

SfforLs. The pat eris in paneli (c) resemble tlhose in panel (h) for 

thei r younger ciit.LorparLts in t~lia ts amlel 9 66-75 poiod: The niber of 

ionlths proL)t..'(. tP0(1 by (llt Ibi:tr aid spont marrI-i ed and nsLruaLingpLiOl in m 

intervals are lIonges.t, for Clhinse and Indians. Again, breastf ,eedingand 

ailnoIIOi ruel are for The di IferOIiCesf amlnleilhenalogII5 t. MaIsv. in.11 

lolngLhs aind elist rtati rig inLtervals among Lhe groups of'fset (alch other 

almost exact ly. The numhers off live birt.hs in the teti -yea iperiod are 

prac ai ient,iCal Lhe three eUthnic groups (Fig. Ila).1lly tfor 


Hence for the two cohorLs of women exam i(ned here, ethniW 

differences iIncumulative frtiliy i n lecemher 1975 are largely due to 

differenices that already existed by the t iM the cohort was aged 15-24 

(in 1965 or 1955 dlependiing or uhe cohort). The low cumulative fertility 

for Chinose theu is atLLriblt,,51P to the ir lateL-r marriage. 'or Malays 

the relatively high cnmulatLive t{,tilitly level hy age 15-24 is duo Lo 

their young age at marriage . For Indians, the fert ility-ihlibitiig 

15] Late- m,'larr i;age is undoubtedly a facLor for Chinese, also, but 
iQ .ua.sl:ed by the, solbeti iNty of this sample,. 
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effect of marrying somewhLat later than Malays is .just offset (and, for 

the .oln.lgr c:ho'n, more thanm offset) by their shorter breastfeeding and 

lower IeVuel of cont. racept ive use.[6] 

[61 The following are some salient figures for the experiencebetween Jainuarv 194h and December 1955 for the cohort aged 35-44 ill 
December 1975; 

Statums :Nala's Chi nrese _ind i arms 

Single 76.7 107.3 91.4 
Amme mm orme, i c 8.0 2. 3 4. 7 
Ma r riedI and in men­

st.ruamt ing cycles 22.0 5..5 13.4 
I3-rst t oding 13.0 3.5 6.5 
Using conLt racvpt iVes 5.7 1.0 1.2 
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VIII. SUMMARY AN) CONC1LhUSI(NS 

In t5his paper we have used re Lrospe, tive. data from the Malaysian 

Family Life. Survey to invest igate some of the FacLors underlying the 

fertility decline observed in Peninsular Malaysia from the early 1950s 

Lo the mid-1970s and the etlhnic differences therein. First, we saw an 

increase in the average age at first marriage of women in each of the 

three major ethuic groups makihg up the popilitlion. Tie decrease in the 

p)roporto l of woiimeni aiti 0( ili the i 1" teLis s('[' sloato t for theiee lccou 


I i(" age-groups. 

mariLal ferti lity rates calculated from the MFIS data show a declining 

trend over t me on ly for women in their mid-LtentiLS or older. 

TIe mod i aii ini toervals wt.h. (hll liarira go and first pregnancy Outcome 

decline in afg, )-spo(ci fert i l ity for yonnger Age-specific 

have fallon over t ime for womei iniour sample, since rrlidiiages are 

tending to occur at ages of greater fecundity (or greater sexual 

activity) ratlier than in the early teois. Furthermore, few women in 

Malaysia report using e ither modern or traditiinal methods to de lay 

concept ion immedi ate ly after llarr i age. Thie combirpd result has been an 

increase in marital ftrt ility rates inithe telis and early twenties. 

To ifiVest igaLt the decline in marital fert ility rates after the 

mid-twnties, we examined the lengths of iiietrvalIs between pregniancies 

and of comIOnCents of these ii tlrvals: posL-pai illllailhorll(rhea an1 

MenstruaLing (sulscptibpl,, inte';ll s. liese data su [for from the usual 

problems of such ,etohps , i vt fata sets, nalni lv, tle proiounceddye digital 

preference s-hown in reporting durat, iois of hreast feediig L.d amenorrhea, 

and the reporting of unusuaIly short nmenorrheic durat ions not found in 
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prospecLive data. The data have been used in an exploratory fashion, in 

an attempt tLo identify the directions of change in the two coimponeItLs 

for woimnii of tUe differenit ethnic groups and at di ffereit parit ies, and 

to relate these to trends iinbreast fed iiig ald contLrace)tiv e use for the 

same samples. 

For most parity,-date subsnmples examined, Malay initerpregnancy 

intervals are longer than those of Clhinese and Indiais. This is why, 

despite their earlier mcirri age, MlaI y tot al ferctility rAtes were the 

lowest of the three ethnic groups up to 1965. 'lie longer iilterpregnaincy 

intervals of: Malays are mainly due to their longer duira t ions of 

breast feeding and, hence, longer amenorrheas; in the earl iest Lime 

periods at the lowest parities, Malays' mens tUnaLt ing intervalIs were also 

longer than those of Chinese or [id ians. Chilese interprnglcync 

int.ervals have increased cons iderlh)ly s ince 1)0.5, however, especially at 

higher parities, owing to longer menstriiat ing inlterva Is un ico increased 

use of modern coitracept ives. This lie Ips explaiin why, after 1965, total 

fertility rates are lowest for Chinese. 

Both Aie proportion of intervals in which brastfeeding is 

initiated nd die hrnLion of brvast feediig have declined among all 

three ethnic gr-oups. This has been accomilpal ied by a decrease in the 

duration of post-partlim ameiorrhea for e ch pa i ty. This trend, which 

by itself would Leiid to shorten intervals betwen pregnancies aiid 

increase fert cli ty, has been coniilercted by ilicroaiiig l eigtbhs of 

meinstirat inhg iltervalIs, ciiised mainly by iiis, esd of mice . fective 

contiraceptivye met hods. For some of t he eLlhnicit y,/ pciy susampleS 

examined, the trend toward shorter amenorrhea has been just offset by 
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the trend toward longer nruerraLing intervals, aid so intvrpregnancy
 

intervals have barely cihanged. 
 This is the case for lalays at parities 

1 and 2, for Ilni ants at parit ies 3 and 4, and for Chinese before the 

mid-1960s at par it ies below 5. 

For one subgroup in our daa, however--Indians at low parities--the 

amenorrhea dereases have been greater than t ei increases ir 

menstruaLing intervals. Indi.ans in our sanplIe have experi enced an 

increased incideuce of very short pregnancy intcrvals following low­

parity birtihs in the 1970s. "Ilesv very short intervals are 

dletrilentally affecLing the health and survival prospects of Indian
 

iniants . Tliese Inrdi ian woien have Hot compensated for decreases in 

breastifeediig by increas iing t elir use of contraception. (In fact, 

Indians' rate of use of modern conitraceptlive methods after low-pariLy 

births fell between the late 19J60s and the early 1970s.) 

For the Citinese since the mid-1960s, however, and, to a lesser 

extent, for >lIavs and Indians at higher parities, the positive trend in 

nIenstrutat iig initervalIs has more tihan offset tihe arrieiiorrhtea declines. It 

,appertTs that Lhe ChiIntes e since the mid-19 .0sare both spacing their 

births more and stopping the" r clhi ldibnr irig at lower pariies. [ 1 j This 

reflects the draimtat ic increase in the late 1960s aid 1970s in Chinese 

rates of use of moderncontraceptives. The ti ming of these .increases in 

contraceptive usp rates coincides with the founding in 1966 (and 

initiat ion of sprvices in mid-1967) of the National Family Planning
 

[1..Of coirse, we cannot be sure about the latter for younger women
 
in Lne 1970s.
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Board, which coordiaLed aid extended the services previously provided 

only by private voluntary agencies. 

These results show Lie ma jor t.rends in fert.ility and its proximate 

determinants and ideniify Gthe particular ethnicity/parity subsamples in 

which the changes have been greatest and most rapid. To study more 

complete and less proxiriiaL e sets of ca uSes for Lhe t iends observed, 

micro-level analy'n:es are ieeded. Ihese wouild c-onlsider socioOliOlleicic 

factors affectin g coL racep ive and heos LUtd ing behIviorlaL di. fferent 

stages of women's lie-cycloee. 

NoneLheless, three general conclusions can be drawn from this 

analysis: 

(1) The ultimate fertility of the three major ethnic groups in
 

Peninsular Malaysia does not differ nearly as much as the 

manner in which Lhey ConuLrol their ferLilitv. Mla vs 

breasLfted much imore tlianl (hinese or Idians a:nd experience 

lllch longer diratLions of posL-partLum amenlrrhnea. Chinese marry 

later and, in recent yeairs, are much more likely to use modern 

contraceptives. Indians fall between these two extremes: they 

marry later than Malays hUt before Chinese, br-asLtfeed less 

than MaI ays IiL muore thialn Liiese, and use centLrnciept)ives more 

than Malays but le:ss than Chinese. NonLheless, hefore 1J70 

their fertility rates were the highest of Lhe Lhre ethnic 

groups.
 

(2) Over the pee'iod stLiWied, breastfeeding declind in Malaysia 

while use of conlracepLtyes, especial ly" of modern methods, 

increased. Malaysian women appear to he subs t Litng modern 
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methods of cont raception for t.radit iona l ones. Analyses that 

conside r onily use of modern Metlhods of contraception and ignore 

tradit i onaI methods (inclIuding bhreasLfeeding) will oversLate 

the eXpec td change ill fertL i i L.. 

(3) As Malays ia moved through th is period of rapid social and 

eCOlOmi c chlang" ( 1950-7n) , th(e dec ine inibrPeast feeding 

produced upward pressu re on fert,ility. For most women, this 

bredst foding dec linenwas more tlan offset hy del ayed marri age 

and increased contLraceptivO use, ,111(1 overall fertility fell.[21 

[2] Bongaarts (1980) finds similar relationships with cross­
sectional data comparing countries with different total fertility rates. 
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Append ix :\ 

SURVIVAL CURVES FOR[iN( y INfi: VAIl,S , P()ST-PARTUM 

AMIKNt)RR EA, AND .H.MiNSiPIN( NirEHVA.S 

This appendix presents tihe ent ire sirrvi'al curves underlying the
 

interpregnncy interva l, amenorrhea and menrtruat irg 
 .iiterval daita
 

presented in Figs. 4, 5, 6, 7, and 9.[11 As an example for how to read
 

the survival 
 curves, look at Fig. A.1c, showirg survivil curves of 

interprginaucy interval lengtls for Maily.s following piarity 3 birrths. 

Separate curves are shown for five date gropiis ring inig from 1950-54 to 

1970-76. Reading the heights of curves abh'ove tihe 30n-MonLh point slows 

that over 45, of the Malay interpregunancy intervals follcxinig parity 3 

births in the period 1965-69 were more th ii Ont long, whe reas thean 36 s 

comparable figare for 1950-54 was only 19"o. Alternatively, one Minus 

tile heiglit of Lho curve shows he proportion of interval s of leigth X or 

shorter. For example, one-fonu n of Malay parity 3 hi rthis in 1950-54 

were followed by ariother pregnancy ontome Within 15 months or less. 

Reading across horizontally shows the values in different time periods 

for a part iculnar percentile rankirg in t he (listribition of pregnancy 

intervals. For our Malay parity 3 example , mehian (.5) interval lengths 

range from ju st under 24 months in 1950-54 to about 235 mnths in 1965­

1969. The heights of the curves at the end of thre graph show the 

proportion-i of intervals that are more than five years log. It is 

possible that some of tlhese long intoervals may ultimat ely be closed by 

another pregnancy, but many of them undoubtedly will recimin open until 

menopause . ihe height of the curve at 60 months gives an uptPr-bound 

[11 lre sample sizes r these a urves are preseitd below in Table 
B.3. 



est:imallte of ti proporL ion of ,oLmen who do not progress beyond this 

parity. In our Mailay parity 3 exMple, at least 91% of 1960-64 parity 3 

births were followed by another pregnancy, whereas in the next five-year 

period the perc, nLtdge had iallen to 72%. 
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Appendix B 

SAMPLE SIZES 

Table B.1 

SA:TLE SIZES FOR CALCULATION OF IIARITAL
 
FERTILITY RATES (FiG. 3): NBiL.: OF WIMEN
 

BY AGE AND ELTLNIC GROUP
 

Nimber of Women in Cohort 

All 
Age in Ethnic 

December 1974 Groups Nalays Chinese Indians 

15-19 76 51 12 11 
20-24 167 85 63 18
 
25-29 215 104 84 25 
30-34 223 93 101 25
 
35-39 218 112 73 31
 
40-44 149 67 67 13 
45-49 107 39 40 7
 

Total 1155 571 440 130
 

(49.4%) (38.1%) (11.2%)
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Table B. 2
 

SANFLE SIZES FOR CALCULATION OF MARITAL FERTILITY RATES (FIG. 3): 
NUMBER OF ML;ARRIED WO.\'-Y -ARS BY COI!OIRT, ETHNIC GROUP, 

AND FIVEt.-YEAR PERIOD 

Married Woman-Years in Period 
Age in 

December 1974 1950-54 1955-59 1.960-64 1965-69 1970-76 

15-19 ......-- 75 
20-24 ...-- 88 452 
25-29 ... 152 542 902
 

30-34 -- 200 625 929 1059
 
35-39 254 703 938 1012 1.031
 
40-44 
 484 658 710 710 685
 

45-49 483 511. 516 51.4 490 

,'aZ.,
,z 

15-19 ......-- 64 
20-24 ...-- 73 273 
25-29 .-- 128 339 478 
30-34 -- 138 344 431 448 
35-39 207 449 515 517 522 
40-44 261 308 321 316 309
 
45-49 269 284 284 281 255 

15-19--- --------­15-19 .....
 

20-24 ......-- 123 
25-29 ...-- 128 321 
30-34 .-- 176 365 471 
35-39 -- 128 272 334 348 

40-44 161 276 318 324 315 
45-49 179 190 192 193 195 

15-19 ..........
 
20-24 ......--
 51 
25-29 -- .-- 72 96 
30-34 -- 43 100 1 16 10 
35-39 28 116 141 151 150 
40-44 59 65 60 60 50 
45-49 30 32 35 35 35
 

01'I-: -- indicates <20 woman- ye ars. 
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Table B. 3 

SIZ FO 

BY EIH 1>NICITY, DATE, AND P,\lIY (F[(;S. 4-10, AI-A9) 

SA.',9 . 'S)R INlTtRI1GINAAY INTERVALS 

Year in Miich Interval Begins 

Parity 1950-54 1955-59 1960-64 1965-69 1970-76
 

1 85 86 92 79 144
 
2 63 83 90 75 122 
3 41 73 76 86 108 
4 -- 52 71 67 93 
5+ -- 90 1.95 271 362 

1 44 59 78 92 136 
2 46 60 73 68 129 
3 -- 54 65 59 101 
4 -- 33 61 55 67 

5+ -- 77 1.29 177 164 

1-2 -- 64 37 42 58 
3-4 -- 35 57 31 41 
5+ -- 54 72 62 

NOTL: -- indicates n < 30. 
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Appendix C
 

HOW REPRESENTATIVE ARE TIlE MtLS INTERPREGNANCY INTERVALS? 

The NFLS sample is a random sample of Nalaysian women of 

childbearing ages in 1976, but their retrospect ively reported pregnancy 

intervals do not constitute a random sample of pregnancy intervals at a
 

given parity for the 1950s and Ioos. To take an ext rome example, IFLS 

responIdents who reached fifthl or higher parity in the period 1950-54 

were having children at a much more rapid pace than were their 

contemporaries. The oldest FI,S respondent was aged 27 in 1954; the 

highest five-year age initerval in which a significant amount of time was 

spent in 1950-54 by 'IS res ponidenlts Was 20 to 24. In those years less 

than 10 percent of birthis of parity five or higher were to women aged 24 

or younger,[1l so the highest-parity intervals reported in the N},S data 

for the 1950-54 period constitute a very soleoctiye sample of all such 

intervals. 

This, of course, is the most extreme example. For births at 

parities one and two, even in the earliest period here, the "potential 

universe" for the N'FIS sampl of pregnancy inltervals is more thian 70 

percent of all births at those parities. Table C.1 shows the percent of
 

all live births at each parity in Peninsular Nalaysia that occurred to
 

(1] This is a coniservative es t illate basecd on the assilmpti:on that 
the pattern of b)iri-this by parity and age of Mothe r ai e the same inithe 
early 1950s as that which prevailed in 19o3 (the first year for which 
Malaysian Vital Stat ist ics piblished such a table). 
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women in the oldest five-year age span Compl.eted by the .tIFLS respondents 

in a given period. 

Since our purpose in this paper is to make comparisons among the 

ethnic groups, and not to derive period fort ility measures from the data 

0n intervals, we report patterns and trends for all parities from 1950 

to the present. The reader is cautioned, though, that the intervals in 

this data set beginnu ing 1).fore 1q55, and the highor-parity intervals 

begiini:ug before 19o0, shoul e intLrpreted a tIle experience of the 

younmger women who h:d re'ched those parities. 

Table C.1 

PERCENTAGES 01" ALL IRTHIIS AT CIVtEN PARITIS;S OCCURRING TO WOIEN YOUNGER
 
TIAN THE OIIEST m.LS COHORT DURING GIVEN FIVE-YEAR PERIOD
 

Year am Age Groruc Used as Cutoffs 

1950-54 1955-59 1960-64 1965-69 1970-76
 

Parity (20-24) (25-29) (V0-34) '(35-39) (40-44)
 

1 77.4 93.7 98.1 99.8 100
 
2 70.7 91.6 97.1 99.8 100
 
3 56.5 86.5 95.4 99.6 100 
4 36.1 77.0 92.6 99.5 100 
5 + 8.6 38.5 71.3 98.2 99.7 

Source: Malavsian Pepartment of Statistics, Vital Statistics, 
West Mala ysia 1963, 1967, and Peninsular N-a lays.ia, 1974. 
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