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ABSTRACT
 

While there is general concurrence that birth spacing is animportant dimension in :hild health and survival., there have beencomparatively few rigorcus studies of this issue from developingcountries. This paper examines the relationship between birthintervals and chi ld survival, based upon an analysis oflongitudinal dat a f i ,u a cohort oV 1.1,(;R7 chi Ildren in ruralMatlab, Oang. adesh. i'- fi n ings de,)ons irate that short.
precedIing intervals 
levels 

ire associat.ed wi [h significan ly higherof neonatal mortality and short subsequent intervals, tomortal iL y during the second and third years of life. The overa..1impact of birth intervals upon childhood mortality is limited,however, by the relat ivel.y small propor tion of women w ihL shortintervals. 
 The findings nonetheless suggest that

in 

family planningthis setLing represents an in tervent ion with 
the pot...n i, forin
achieving moderate but significant reductions iin infant and child 
mor't a li t y. 
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Introduction
 

The possible adverse consequences 
of high fertility for 6iMld 
 health
 
and survival 
have long been a subject of concern. Indeed, 
 the health
 
benefits to mothers and their children associated with increased use 
of
 
family planning constitute 
a primary rationale for 
the provision of famiy
 
planning services in contemporary 
developing countries. 
 The implicatrons of
 
family formation patterns for 
 the 
 health and survival of children has at
tracted particular attention. 
Considerable uncertainty persists, 
however,
 

about the precise nature of 
this association, 
particularly 
in developing
 

societies where 
 the mortality gains 
 associated with 
 changes in reproduc

tive patterns might 
be expected to be greatest. The effects of the pace of
 
childbenring, and 
more specifically the 
interval 
between successive births
 
or pregnancies, upon child survival has been the subject of 
 particular con

cern. 
More detailed inquiry 
into this relationship in developing countries,
 
however, 
 has untli recently been hampered by 
an 
absence of reliable em
pirical data. In 
this article, 
further evidence 
is presented 
on the
 
relationship between birth Intervals and 
childhood mortality, based upon an
 
analysis of longitudinal data from a cohort of 
 children in rural Bangladesh.
 

BirthIntervalsandChildhoodMortality: A Review of Eets
 

A survey of the literature on 
birth intervals and child sur ,Ival un
derscores the diversity in definitions used 
in previous studies of this
 

Issue. Definitions 
range from 
the Interval between two 
consecutive 
live
 
births (the interbirth interval), 
to the interval between the outcome of 
one
 
pregnancy 
 and the conception 
of the 
next (the birth-to-conception
 

2
 



interval), 
to the interval between 
two consecutive pregnancies 
 (the Inter
pregnancy interval), 
to the number of births within 
a 
given time frame (the
 
average birth 
interval). 
 It has been customary in analyses of 
this subject
 

to focus on a specific 
 child of interest 
(the index child), 
and to examine
 
his or 
her risk of death associated with the 
length of 
the immediately
 

preceding (the previous birth interval) 
or following (the 
 subsequent birth
 
interval) interval. 
 In considering the 
 relationship between birth intervals
 

and childhood mortality, it is 
necessary 
to distinguish conceptually and
 
analytically between 
 these two intervals, since 
they imply two quite
 

separate and 
distinct causal mechanisms.
 

Explanations 
for the adverse consequences 
of a short previous birth
 
interval 
for 
 child survival have centered largely upon two 
 mechanisms:
 

biological effects related 
to the 'maternal 
depletion syndrome', and be

havioral effects associated with competition between siblings. 
The maternal
 
depletion syndrome 
refers to a 
 pattern of repeated, closely-spaced preg
nancies which 
allows insufficient time for 
the mother to fully recover from
 

the 
adverse physiological and nutritional demands associated with pregnancy,
 

parturition, 
and extended breastfeeding.l 
 Under such 
 conditions, an 
in

hospitable intrauterine environment exists for 
 the subsequent pregnancy, in

creasing the likelihood of 
outcomes 
 such as intrauterine growth retardation
 

of the fetus, low birthweight, and/or 
reduced 
length of gestation. All of
 
these outcomes 
carry intrinsically higher risks of mortality during the
 
early stages of life. 2 
 The second mechanism-- sibling 
competition--
 rests
 
on the hypothesis 
that Jn situations where 
 closely-spaced pregnancies lead
 

to two children of 
roughly comparable ages, 
the younger index child 
Is
 
likely to suffer, either because the family is less likely to 
Invest limited
 
resources such as food 
or care in this child, or simply 
because such
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resources are spread more 
thinly among more siblings. 3
 

WhIle 
varying extensively in geographical 
settings, analytical ap

proaches, and 
data quality, It Is noteworthy that 
 most studies of this
 

issue have reported a consistent relationship between a short previous birth
 

interval and mortality. 4 Very short, 
and to a somewhat lesser extent, very
 

long intervals 
have been found to 
result in elevated 
risks of morthlity
 

during childhood. The impact 
of a 3hort previous 
 interval upon mortality
 

has generally been found to be most 
 pronounced during 
the first year of
 

life, and during the post- neonatal period in particular, although exceptions
 

to this pattern are numerous. 
Several studies have reported the adverse ef

fects of a short 
previous interval 
 to be greater 
 when the previous child
 

survived, suggestJng the importance 
of sibling competition in influencing
 

child survival. 5 Investigations failing to 
find a significant relationship
 

between short 
previous birth intervals and higher risks of infant and child
 

mortality 
have been largely limited to several studies carried out In rural
 

6

Africa.


Explanations for the adverse effects of 
a short subsequent birth In

terval 
upon the survival of the index child 
are predicated upon a somewhat
 

different Interpretation of the 
 concept of sibling competition. According
 

to this view, It is the first child In the pair--the older index child--who
 

may be placed at a disadvantage by the presence of 
a closely-spaced 
 younger
 

sibling. 
 Parental attention 
and investment 
in resources 
 may te diverted
 

from the older child--who may possibly be 
 perceived as 
having comipleted the
 

period of highest risk--to the newborn. Although this 
may entail direct
 

competition between the 
 two siblings, the role of 
a more 
subtle and indirect
 

form of competition--weaning--has 
received particular attention in 
the
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literature. 
 In societies where breastfeeding Is both universal 
 and extended
 

In duration, the onset of 
a subsequent pregnancy may 
be sufficient cause for
 

the mother 
to abruptly terminate breastfeeding of the 
index child. Such
 

weaning, in the absence 
 of the introduction 
of adequate nutritional sub

stitutes for breastmllk, may result 
In sharply elevated risks of mortality
 

to the first child .of the pair. '
 7 While empirical investigatlohs which
 

have considered the effects of the subsequent birth 
 interval upon child sur

vival are much less common, it has generally been found that a short sub

sequent interval places the index child at increased risk of death during 

early childhood. 8 

Comparatively little is known about the intervening processes 
 through
 

which birth Intervals3 operate to influence the survival 
 qhances of children.
 

Several investigations have reported a 
positive or curvilinear (lower at the
 

shortest and longest 
 intervals) association between the length of the pre

vious birth interval. and birthweight.9 
Other studies have demonstrated a
 

link between a short previous birth interval and prematurity.10 There is
 

also evidence of ari association 
between birth intervals and nutritional
 

status or 
growth, although findings on this issue diverge considerably.
 

Short previous, as well as subsequent, birth intervals have been found to be
 

associated with higher rates of malnutrition and lower rates of growth of the
 

index child. 1 1 Other 
studies, however, 
have reported essentially no
 

relationship 
between the length of the previous or subsequent birth interval
 

and rates of growth.1 2 Finally, at least 
one study has suggested a possible
 

link between short birth intervals and higher childhood measles case 
fatality
 

rates.13
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Data and Setting
 

The data for this study come from tile ongoing Dewographic Surveil

lance System conducted by the International 
Centre for Diarrhoeal Disease
 

Research, Bangladesh in rural Matlab thana, Bangladesh. Since 1963, the 

Centre hns matintaincd a aystem of continual registration of vital events-

births, deaths, In- and out-migrations--and has conducted periodic censuses 

In the study area. At the time of the 1974 census, the Matlab study area 

consisted of 277,000 residents residing 
In 233 villages. An elaborate and 

carefully designed system of data collection has produced an extremely ac

curate registration of vital events in the study area. During the period of
 

the present study, continuous surveillance of events was maintained by 290 

female village workers, who 
 visited each hcusehold on 
a daily basis, and
 

noted any changes in 
events which may have occurred.1 4 These female village
 

workers were supervised by 
16 male field assistants, who visited each
 

household once 
a month to check 
 their work and to 
obtain more detailed in

formation about vital 
 events which may have 
taken place. These male field
 

assistants 
were in turn supervised by four senior field assistants who visit
 

each household at least three times per year to check the accuracy of 

registration. 15
 

An important feature of this surveillance system is the assignment of
 

a unique identification number 
to each individual 
 in the study area. Thus,
 

while not originally designed 
 for this purpose, it was possible 
to link
 

records for individuals in the 
 study area and to 
follow them over time.
 

These longitudinally 
 linked records form the basis of the 
present analysis.
 

Our focus is 
on the cohort of 11,454 singleton births which occurred in the
 

surveillance area 
between May 1, 1973 and April 30, 1974.16 
 At the time of
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the present study, longitudinal 
data on vital events was available for those
 

children through April 30, 1978. It 
is thus possible to follow the mortality
 

experience of all children who 
remained in the study area for an extended
 

period--48 to 60 months, depending upon their date of 
birth (see Figure 1).
 

The starting date of our study is 
also proximate to a census which 
 was
 

carried out 
in April, 1974, making it possible to obtain additional Informa

tion on selected socioeconomic and demographic characteristics of the family
 

at a time point close to the 
start of the period of observation. It also
 

represents an approximate midpoint in the currently linked and edited Matlab
 

data files, and is therefore appropriate for an analysis which requires 
 in

formation on length of
the the previous as well as the subsequent birth in

terval. For index children who were not 
first births, it was thus possible
 

to obtain information on 
the date of birth and survival status (to April,
 

1974) of the preceding sibling for most children in our study.1 7 
 For sub

sequent 
closed birth intervals, information on 
the date of birth and sur

vival status of subsequent siblings of 
these index children was available
 

through April, 1978. Subsequent open birth 
intervals were by definition a
 

minimum of 48 months *in duration (April, 1974 to April, 1978).
 

Our data set offers several distinct advantages over most previous
 

investigations of this issue. 
 In contrast to other 
studies using retrospec

tive survey data, where the issues of data 
 quality and Completeness remain
 

fundamental concerns, 
our data appear to be of uniformly high quality with
 

respect to events stqch as 
fertility and mortality. The system of data col

lection 
 in the Matlab Demographic Surveillance System has resulted in 
a
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--------------------------------

Figure 1: 
 Outline of Matlab Data Used for the Analysis of Birth
 
Intervals and Childhood Mortality
 

May, April, April,

1968 1973 
 1974 
 1978
 

P -------------------------

S --------------------------


P = 1968-73 Cohort of Preceding Siblings
 

I = 1973-74 Cohort of Index Births
 

S = 1974-78 Cohort of Subsequent Siblings
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level of completeness and accuracy In the recording of vitil 
 events such as
 

births and deaths perhaps unprecedented in a society characterized by such
 

low levels of socioeconomic development. 
 Precise intervals between births
 

and exact ages at death can therefore be calculated. Second, the fact that
 

our data cune from a cohort 
of children born during a specific 12-month
 

period means that our analysis largely avoids many of 
the !:,alytical
 

problems common to previous studies of this issue 
using retrospective data-

period effects associated with aggregating birth cohorts which May have ex

perienced markedly dissimilar mortality regimen given 
secular declines in
 

mortality, and statistical complications arising from pooling multiple 
 ob

servations from individual mothers. Lastly, 
the data pernit an assessment
 

of the effects of birth intervals upon mortality 
 for an extended time
 

period, since all children who remained in 
 the study area could he followed
 

for a minimum of 48 months. It is therefore possible to examine the effects
 

of birth Intervals upon survival over 
both specific segments as well as the
 

entire course 
of infancy and early childhood.
 

These data are 
also not without limitations. Most signilficntly, our
 

period of observation coincides with a severe 
 famine which affected much of
 

Bangladesh, including Matlab. Widespread flooding resul.ted 
in extensive
 

damage to rice crops during 1974, and a subsequent sharp increase 
in the
 

price of rice. As e result, mortality for all age groups, but for young
 

children in particular, rose precipitously in late 1974 and remained high for
 

much of 1975.18 Mortality among index children in 
our study thus in part
 

reflects the effects of this famine. At 
the very least, mortality ievels
 

were sharply elevated during this crisis; 
the possibility that the famine
 

may have altered basic relationships between covariates of 
interest and
 

childhood mortality can also not be ruled out. 19 If not taken into con
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sideration, the timing of the famine 
can lead to spurious associations be

tween birth intervals and childhood mortality. Whenever possible, additional
 

results are cited which are free from this potentially confounding event.
 

Effect of the Previous Birth Interval
 

Life table analysis of the effects of the 
previous birth interval
 

upu., infant and child mortality is shown in Table 1 and 
 illustrated In 

Figure . The systematic relationship between 
the length of the previous
 

birth interql and neonatal mortality 
emerges as the most important finding
 

of the table. "'i relationship between birth intervals and neonatal
e 


neonatql mortality with
 

mor

tality is particularl pronounced for intervals of unde~r 21 months. Neona

tal mortality rates plateau for intervals of 25 to 48 months In length; 

thereafter, smaller but further modest declines in 

longer birth intervals are evident. 
 While neonatal mortal Ity rates are ex

tremely high for birth intervals of 
less than 12 months, as several inves

tigators have noted, given the brevity of this Interval, this group Is likely
 

to be self-selected toward premature births. 2 0 
 Even ignoring this briefest
 

interval, however, 
the risk of neanatal mortality to infants born 
13-18
 

months after their previous sibling face 
 neonatal mortality risks over twice
 

as high 
as infants borni after intervals of 55 months or longer (112 vs. 50).
 

There is 
no apparent relationship between the 
length of the previous birth
 

interval and either postneonatal or child mortality.
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--------------------------------------------------------------------

---------------------------------------------------------

--------------------------------------------------------------------

------------------------------------------------------------- 

Table 1: 
 Effect of Previous Birth Interval on Infant and Child
 
Mortality: Mortality of the Index Child
 

Deaths per Thousand
 

Length of Birth 
 Early
 
Interval (mos.) Neonatal Postneonatal Second Year Childhood (N)
 

< 13 176 51 22 29 
 (136)
 

13-A 112 56 43 38 (507)
 

19-24 
 75 48 39 68 (1119)
 

25-30 63 
 42 32 67 (2104)
 

31-36 57 
 36 29 40 (2089)
 

37-42 64 38 
 40 48 (1381)
 

43-48 66 55 
 50 38 (530)
 

49-54 47 56 
 43 46 (339)
 

55+ 50 43 32 49 (398)
 

I-------


Note: Neonatal = 0-1 months
 
Postneonatal = 2-11 months
 
Second Year = 12-23 months
 
Early Childhood = 24-59 months
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FIGURE 2. EFFECT OF PREVIOUS BIRTH INTERVAL ON 
INFANT AND CHILD MORTALITY: MORTALITY OF INDEX CHILD 
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The results )f Table 1 are further complicated by the potentially 

confounding association between previous child death 
 and short birth inter

vals. In societies 
such as rural Bangladesh, long birth Intervals are 

primarily attributable 
to lactational 
amenorrhea associated with 
relatively
 

universal and prolonged 
patterns of breastfeeding.21 
 The death of the pre

vicus infant or young child, hrwever, interrupts breastfeeding leadivg 
 to an 

early return to c~nlzation, and in 
the absence of contraception, an Increased
 

likelihood of an early subsequent conception. 2 2 As an illustration, amoig 

mothers of Index children Ini our study, only 14 percent had a subsequent 

birth iithin 24 months when 
the preceding sibling sirvived. 
 When the
 

preceding sibling died, 
 3wever, 61 percent of 
these motilers experienced a
 

subsequent birth within 24 
months (Table 2 and Figure 3).23 
 The deith of the
 

previous child 
may therefore be 
a primary determinant of 
short birth inter

vals. This finding 
 assumes added significance when 
it is considered that
 

previous child loss has 
been shown to be a significant predictor of 
 sub

sequent childhcod mortality--i.e., 
that there is 
a strong. intrafamilial cor

relation In mortality risk. 2 4 
 Thus, the death of the previous sibling may
 

lead both 
to a short birth interval as well as 
signal elevated mortality
 

risks to the subsequent child. Failure to control for the fate of the pre

vious child may therefore result in 
a spurious association between short
 

previous 
 birth intervals and childhood mortality.
 

This factor is controlled for 
.n Table 3 and illustrated in Figures 4
 

and 5.25 Among index children whose previous sibling 
 had died, there is a
 

systematic and almost linear 
decline in neonatal mortality with increasing
 

Intervals between births. 
 Among index children whose previous sibling had
 

survived, an associal:tion between interval length and neonatal mortality is
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----------------------------------------------------------------

----------------------------------------------------------------

----------------------------------------------------------------

Table 2: 	 Cumulative Proportion of Women With a Subsequent Birth 
by the Fate of the Preceding Child: Previous to Index 
Birth Intervai 

Fate of Previous Child
 
Length of Birth
 
Interval (mos.) Total Died 
 Survived
 

6 	 0.0 0.0 0.0
 

12 	 1.6 10.4 0.3
 

18 7.4 39.r, 2.9
 

24 20.3 60.6 14.5
 

30 44.6 76.8 39.8
 

36 69.0 87.2 66.2
 

42 85.1 94.1 83.7
 

48 91.3 96.0 90.6
 

54 95.3 97.5 94.9
 

60 	 97.3 98.7 97.1
 

(N) 	 (8779i (108G) (7612)
 

Note: 	Total includes 87 cases where the survival status of the
 
previous sibling could not be ascertained.
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FIGURE 3. CUMULATIVE 
BY FATE OF THE 
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PRECEDING CHILD: PREVIOUS TO 

A SUBSEQUENT CHILD 
INDEX BIRTH INTERVAL 

i 
091 

DIED 
SURVIVED 

- -. 

-

--

::_ 
0.] 

- "t". . 

m .0.i . 

orzn LI 0.6 -i 
i 

- / 

En 4 .) 

1 // 

al 

IL 
0. 

J 

0.3
. / 

n 0 . 
0 

0I 
I 

, 

0.0 
1 

o 

.. .-r---24 

6 12 is 

3 03"6.....-..-...-.-..'".........-.-.""............. 

24 30 36 42 

BIRTH INTERVAL DURATION (MONTHS) 

...... 

48 

"i 

54 

..... 0 

60 



-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

Table 3: 
 Effect of Previous Birth Interval on Infant and Child
 
Mortality of Index Child: By Fate of Previous Child
 

Deaths per Thousand
 

Length of Neonatal Post-Neonatal Early Childhood Late Childhood Starting N
 
Birth
 
interval Dief 'Survived Died Survived Died Survived Died Survived Died Survived 
(mos.)
 

< 13 170 -a [38]b -a [19] b 
 -
 [9 ]b - (106) (26)
 
13-18 120 99 49 
 63 57 16 35 44 (309) (191) 

19-24 104 64 52 48 -11 41 31 78 (231) (865> 

25-30 63 63 46 41 18 33 43 68 (175) (1896)
 

31-36 [5 9 ]a 57 [49] b 
 33 [40] b 29 [10 ]b 41 (102) (1596)
 

37-42 [4 3 ]b 66 b b
[4 3 ]b 37 [15] 41 [31) 49 (70) (1298) 

43-48 - 65 - 44 - 52 - 34 (21) (506) 

4-o4 - 46  53 - 42  48 (14) (322) 

55+ - 43 - 41 - 28 - 50 (24) (368) 

a< 50 cases
 

b[ ] indicates 50<N <100 cases
 



FIGURE 4. EFFECT OF PREVIOUS BIRTH INTERVAL ON
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FIGURE 5. EFFECT OF PREVIOUS BIRTH INTERVAL ON INFANT AND CHILD MORTALITY 

OF INDEX CHILD: PREVIOUS CHILD SURVIVED 

12,5 

NEONArAL 
POST NEONATAL 
SECOND YEAR 

OO- EARLY CHILDHOOD ..... -

00 

0

<12 13-iB 19-24 25-30 31-36 
 37-42 43-48 49-54 55+
 

BIRTH INTERVAL DURATION (MONTHS)
 



also apparent, although considerably less pronounced perhaps owing to the 

relatively few cases at short intervals. Among both groups, neonatal mor

tality risks at the longest Intervals are less than one-half those at the 

shortest intervals. In both subgroups of children, the length of the pre

vious birth interval continues to be unrelated 
to postneonatal or child mor

tality.
 

The Effect of the Subsequent Birth Interval
 

As noted in the earlier discussion, the subsequent birth interval may
 

influence childhood 
nortality through mechanisms quite distinctive from the
 

previous birth interval. Analyses of the effects of 
the subsequent birth in

terval 
also confront potentially serious methodological problems. Most
 

notable among these Is 
the need to distinguish cases 
where the death of the
 

index child led to a short subseqent birth interval 
from cases of interest;
 

where a short subsequent birth interval led to increased mortality risks 
to
 

the index child. Failure to distinguish between 
these two situations will
 

lead to a spurious association between short subsequent birth intervals and
 

childhood mortality. Index children who died prior 
 to the estimated date of
 

conception of the subsequent child are therefore excluded from this
 

analysis.26
 

Table 4 presents the analysis 
of the effects of the subsequent birth
 

interval upon mortality risks to the index 
 child. Mortality rates are
 

presented separately for each of the 
 first five years of life. Mortality
 

rates among index children who had no subsequent siblings by the end of 
the
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study period (April, 1978) have been Included for comparison. Only associa

tI ols in whicIh tllv Ruib(juvint birth coulisi have plu lilly Influenced Index 

child survival during the specific segment of life are shown. 2 7 

The results provide evidence for an association between the sub

sequent birth interval and child mortality. For both second and third year 

mortality, risks decline systematically with longer subsequent birth inter

vals. The fact that this relationship is only apparent during the early 

years of life suggests that breastfeeding may be an important intervening 

mechanism between the subsequent birth interval and mortality, since it is 

this period when the adverse consequences of weaning for the index child 

will be most pronounced. Since some of the elevated mortality risks reported 

are, however, attrIbutable to their coincidence with the 1974-75 famine, 

caution should be exercised in interpretin some of these findings. At the 

same time, results from the analysis of the effects of the index birth upon 

the survival of the previous birth-- also an indication of the effects of 

the subsequent birth interval and one largely free of the effects of the 

famine-- are generally consistent with the results of Table 4 (results not 

shown). 

An unresolved question is whether it is the subsequent conception, 

rather than (or in addition to) the subsequent birth, which initiates the 

process leading to elevated mortality risks to the index child. Several 

findings lend indirect support to the conclusion that the subsequent concep

tion may play a central role. First, a more systematic relationship between 
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---- -----------------------------------------------------------------------------------------------

Table 4: Effect of Subsequent Birth Interval 
on Infant and Childhood Mortality:
 
Mort-lity of Index Child
 

Length 
 Deaths per Thousand
 
of Birth
 
Interval Infant 
 2nd Year 3rd Year 
 4th Year 5th Year
 
(mos.) (<12 os.) (12-23 mos.) (24-35 mos.) (36-47 mos.) 
 (48+ mos.) Starting N
 

a a a a a 

<13 

(23) 

13-18 91.6 [259.5] [38.6] [10.3] [11.7] (111)
 

19-24 
 - 71.7 54.8 3.4 
 7.1 (294)
 

25-30  19.9 39.9 
 17.7 9.7 (855)
 

31-36 
 - 35.9 19.3 
 10.39 (1766)
 

37-42 
 - 16.5 
 18.8 13.1 (1821)
 

43-48 
 18.9 14.4 (1065)
 

49-54 
 15.6 5.6 (579)
 

55+ 
 -
 -
 [0.0] (95)
 

No sub
sequent
 
Child 70.5 40.3 22.4 
 [10.6] [8.2] (2976)
 

TOTAL 24.4 19.7 22.4 
 15.6 10.1 (9585)
 

aN< 50 cases
 

b[ ] indicates 50 < N < 100 cases
 



the subsequent interval and early chi]d mortality is evident when the 

birth-to-conception interval, rather than the birth-to birth interval In 

Table 4, is employed as the independent variable (results not shown). 

Second, the results of Table 4 also suggest the possible significance of the 

subsequent conception. There is an apparent relationship between subsequent 

birth intervals of 25-30 months and second year mortality. If the effect of 

the subsequent interval upon mortality wai solely the result of the sub

sequent birth, and not the subsequent conception, no consistent relationship 

between this interval and mortality should be expected. Similar associations 

are apparent with respect to 13-18 month intervals and infant mortality, and 

37-42 month intervqls with third year mortality.
 

Finally, the effect of the subsequent Interval upon mortality does not
 

appear to be related to or conditional upon the sex of the siblings of inter

est. Given that female child mortality rates have been found to exceed male
 

rates by more than 50 percent in rural Bangladesh, 28  it would be anticipated
 

that the effect of the subsequent birth interval is contingent upon the sex
 

of the siblings involved. For example, the older sibling (especially a
two 


female sibling) might be expected to face higher mortality risks if the sub

sequent birth is a male. Separate analyses, however, found that the effect
 

of the subsequent birth interval upon index child mortality did not appear
 

to be contingent upon the sex of the children involved. This finding is con

sistent with the supposition that the subsequent conception, a time when the
 

sex of the subsequent sibling is of course unknown, may play a central role
 

in the associations reported.
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Discussion
 

The results of eur analysis provide further evidence for the 
 impor

tance of birth intervals in influencing childhood mortality in rural
 

Bangladesh. The findings also indicate that vhile both 
 significant, the pre

vious and subsequent birth interval may influence mortality through quite
 

separate and distinct mechanisms. The effect of the prQvious birth interval
 

appears to arise primarily from the adverse physiological effects upon the
 

mother of closely spaced pregnancies. Support for this conclusion 
comes from
 

the finding that this association is limited to the nponatal period, 
when
 

the impact of physiological factors is most 
 evident, and that it is more
 

pronounced among chjldren whose previous sibling died than when the previous 

sibling lived, suggesting that sibling competition may play a relatively 

small role. The effect of the subsequent interval, on the other hand, ap

pears concentrated during early childhood period, most plausibly through the
 

mechanism of sibling competition. Although further research Is needed, our
 

results are consistent with the 
 hypothesis that such competition may be
 

largely indirect, 
 possibly operating through an early subsequent conception
 

terminating breastfeeding to the index child.
 

While systematic effects of birth intervals upon childhood mortality
 

are thus evident from our analysis, 
care must be taken not to overstate the
 

extent to which increasing the interval between 
births can contribute to
 

reductions in mortality in 
 settings such as rural Bangladesh. This is due to
 

the distribution of births, 
since birth intervals in such societies tend to
 

already be very long, given the practice of prolonged breastfeeding and lac

tational amenorrhea. As our analysis has 
 shown, if the index child survives,
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relatively few women experbn-cc. a subsequent birth within 2.1 months. Thus, 

while the risks of short intervals may be high, comparatively few births
 

fall into these high risk intervals, and thus the overall demogrnathic impact 

of birth intervals, as well as programs which modify them, may be more 

modest. The magnitrde of this effect, however, Is by no means 

inconsequential-- ellminttion of all birth intervals of 24 months or less 

would lead to significant reductions In both neonatal as well as second and
 

third year mortality. Moreover, it is 
possible that these potential reduc

tions may compare favorably with several other health interventions which 

are currently being implemented ox' presently feasible in countries such as 

Bangladesh. While it has been shown that birth Intervals In such conditions 

of natural fertility tend to on average be very long, with changes in 

breastfeeding or abstlience practices-- changes which may already be under

way with increased 
modernization or urbanization-- the Importance of birth
 

intervals for child survival, in 
the absence of other compensating changes,
 

will undoubtedly Increase.
 

Several caveats are in order In Interpreting the results of 
 our
 

study. One limitation of 
our study is that the analysis has been confined to
 

consideration of the interval betwean 
live births. The absence of data on 

length of gestation prevents us from ascertaining with precision the date of 

conception among children in our stuc'y-- a date which is of central impor

tance in sorting 
out the issue of cause and effect between child death and
 

short birth Intervals. We have attempted 
to overcome this limitation by
 

considering findings based upon using a range of assumptions about the 

length of gestation. A second and related drawback is that our focus on the
 

Interval between 
live births rather than pregnancies means that the role of
 

foetal wastage has 
 been ig;iored. To the extent that foetal.wastage lengthens
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the interval between 
live births, 
and carries independent risks of mor

tallty of subsequent offspring, we 
many hnvv overlooked a
 

potential confounding factor. 2 9 

Third and most significantly, interpretation of our results are com
plicated by the effects of the 1974-75 famine. 
 Some of the findings reported
 
here-- for example, those 
for neonatal mortality-- were 
uninfluenced by the
 
effects of the famine. Many of the findings for the postneonatal and early 
childhood periods may have been affected by this event. To the fullest extent 
possible, 
we have attempted to supplement the 
reported results 
with addi
tional analyses free from this potentially confounding event. While consis
tent relationships have emerged, 
It would nevertheless be desirable 
to
 
validate the findings of this study with data from a more recent crisis-free 

period.
 

While a relationship between birth 
intervals and childhood mortality
 
has been clearly demonstrated, 
our knowledge of 
the 
 specific mechanisms
 

which give rise 
to these associations 
remains 
 very limited. 
Much insight
 

could be gained by investigation into 
 the relationships betweeni birth inter
vals and the more proximate factors which influence mortality-- birthweight, 

length of gestation, breastfeeding patterns and autritional status, and 

variation in the allocation of 
familial resources.
 

Investigation 
of these issues would represent an Important step
 
toward gaining more insight into 
the determinants of 
child health and sur

vival In developing societies.
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