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Abstract

This study investigates the relationship betweevipus birth interval and infant mortality usingetldata extracted from the Bangladesh
Demographic and Health Survey (BDHS), 2011. Forghepose of regression analysis, the Cox propatibazard model has been used.
Results demonstrate significant effects of previbiath interval on neonatal mortality, but not oospneonatal mortality. If the previous birth
interval is less than two years or greater thaeetlyears, the index child experiences high riskeoinatal mortality.

Key Words: Birth Interval, Log-rank Test, Neonatal Mortality, Pbitonatal Mortality, Proportional Hazard Model

I. Introduction was substantially less than that found in other studies.
onde-Agudelo et &l.found the association among both
ng and short intervals with other adverse maternal
outcome of pregnancy. DaVanzo et®alound that the
Yvomen whose pregnancies occurred between 15 and 75
months after a preceding pregnancy outcome have a lower
likelihood of fetal loss than those with shorter or longer
inter-pregnancy interval by using data from Matlab

. . . demographic surveillance system in Bangladesh. He also
well as improve the child health. On the other handnja found that the shorter intervals are associated with higher

period (first 364 days of a child) can be divided into two rtality after controlling for other correlates iofant and

segments: neonatal period (first 28 days) and post_neona{&nﬁld mortality. Hosseinpoor et afargued that a birth
period (29 to 364 days), where first segment is considered tterval less than 24 months birth-to-birth with an adids

the most critical F’eT'Od for a C.h'ld' '_I'o reduce undgr-ﬁveodds ratio of 2.22 contributed 13 percent of inequality in
_mortallty by tyvo-thlrds, especially in ‘low and m'ddl.e infant mortality between births as measured by
income countries, between 1990 and 2015, 189 Unltegoncentration index. Akmatov et ‘alrevealed that birth

g:sglr:) mzr:tbeéoilatis gﬁﬂeendovtvo ;mﬂlfxrﬁgdm”fg r(])'gg]ntervals of 18 months or longer have adjusted odd ratio of
P ' PP y '~~~0,61 for mortality of children under 36 months after

newborns experience death everyday during the neonatgéntm”ing for 12 socioeconomic, bio-demographic,

. 0 > o .
period and up to 40% of under-five mortality is attributed toreproductive health care etc. Rizviet‘&showed that the

Lh;wn?hoenat?;c%%ﬁﬁ Igirtthhlsir?t??\(/ea:’l Irtw;?/ir?f '?rt]ﬁ[]eesrfct: ztnuc:%echildren are more likely to be healthy and to survive through
. prec g 9 a}ll developmental stages upto age five years who boen af
infant mortality acts on the neonatal and post neonat

mortality in Bangladesh 4 three-year birth interval. While a birth interval e$$ than

' 18 months was associated with increased risk for neonatal
Many studies have already demonstrated the importance ofortality (3.17 times), infant mortality (3.16 timeahd
birth spacing for the survival chances of infants. Byunder-five mortality (2.81 times) as compared to a 36-47
analyzing the world fertility survey data, Hobcraft efal. month birth interval. Emil{f found the length of inter-
found a strong evidence for increased mortality risk amongregnancy interval as a significant contributor to neonatal
children born after short birth interval. Ronsmidns mortality from a population-based retrospective cohort
examined the association between birth spacing and chiktudy. On the basis of a modified conceptual framework for
mortality by using logistic and Cox proportional hazardschild survival, using hierarchical modeling,Kaydtiéound
regression model. Curtis et ‘afound highly significant that neonates with inadequate birth spacing had a lower
effect of preceding birth interval on post neonatal niityta chance of surviving. Bhalotraet dlound that birth intervals
in Brazil by using random-effects logistic models. Boarm explain only a partial fraction of the correlation between
et al* used the Demographic and Health Surveys (DHSheonatal mortality of successive children in a family gsin
data to investigate the pathways through which precedindynamic panel data in India. Saha et*’aanalyzed the
birth intervals may affect child survival. Their study causal effects of birth spacing on subsequent infant
revealed the association between preceding birth intervahortality.

and neonatal mortality, mortality at 1-6 months of age an(ﬁ1 this paper, data extracted from Bangladesh DHS (BDHS)

7-23 months of age. Using the data from Bangladesh and t . e
Philippines, Miller et al’” demonstrated that children who E(zl_rlagsst:;e?of rl;?\l/)ézrieaqceuzr?glyzgd;ﬁj L'Cn:)')t( app;g;)oc?aclgnand

are born within 15 months of preceding birth are 60 to 8 . ; : .
. . . o azard model for the regression analysis. This paper is
percent more likely to die than that of other childrerhigirt organized in four sections. In section 2, data and

first two years of life. Koenigt al.™ used a longitudinal fmethodology are discussed briefly. Results obtained from

P 9 y Section 3.Finally, the paper is concluded in section 4.

Despite having strong association between birth interval an%
infant mortality, it has been received less attentiorthey
policy makers at the public health sector of developin
countries like Bangladesh. Infant mortality rate plays a
important role to reflect the overall health scenarioaof
country. Therefore, it is essential to quantify thehagism
by which birth interval might reduce the infant mortality as
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I1. Data and M ethodology considered for the neonatal mortality was born wit8i
Data years of their older sibling, 19.64% within 25-36

. onths and 65.94% was born in a long duration after
This study _used data extracted from the Banglades eir immediate previous sibling. These percentdges
Demograph|c and Health..Survey (.BDHS)’. 2011'post neonatal mortality are 14.20%, 19.90%, and
Following a two-stage strat|f|ed'sampllng deS|ghet' 65.00%.There are a number of factors that may
;%éiﬁilislggggng& ?;Lérzesrie;téogt ti;e%fst(ggz)ndwmbotentialIy confound the relationship between birth
the second stage involved selecting 30 househadsfr intervals and young child mortality. Based on the

each of the selected EA’s that comprises a total o%,iteratures mentioned earlier, factors include Hirt
17.141 households. Of the households., BDHS finall specific confounders and mother specific confousder

: ; ; ¥The variables mother’s age at birth, maternal etlona
interviewed successfully 17,842 ever married Womenregion wealth index, place of residence have been
Sﬁ?ﬁs 1i$1-(:£}3di)/nea2fwe02e3 ;Oom?ée;idh'Ségrryogl;;g;'{bIlveconsidered in this study as mother specific confaund
survi\;al Status %nd age ét the time of);he survay Birth specific confounders include birth order, sek
at death along withgsocio-economic and demoz?:phi(:h”d’ size of child, preceding sibling’s survivalatus,
variables. To get information for this study, firate (f/earof birth, season of birth and place of delivery.

considered all children who were born precedingefiv Statistical Methods

years of survey, and then children with birth order . . .
number one were excludet to calculate the previou;,—he study examines the unadjusted and adjustedtsffe

birth interval. For neonatal mortality, informatidrom Sgi?]'rth;:]tr?/ir\\llgll ognr;eorr]lzglrgn?u%ﬁitorrzeson?ézl n:ica{i{/el
5602 children has been collected, out of those Ha®& 9 ’ P Y

) = : . Product-Limit approacti is used to estimate the
died before surviving their Z8day of life that emerges survival functions under different categories ofested

tbh_e neonatal mortality rate 26.60 per thousand IIVecovr;triates and log-rank té%ias been used to examine
irths. ; P -

whether there exists any significant differencesoag
For the analysis of post neonatal mortality, the gl@m the survival functions. To find out the adjustedeet of
consisted of 5385 children surviving after 28 da@sit  covariates semi parametric proportional hazard (PH)
of those, 62 have died within 364 days resultingtposregression mod&is used. Note that covariates that were
neonatal mortality rate 11.51 per thousand livehsirt found to have significant unadjusted effect areyonl
These rates for both neonatal and post neonataonsidered in the regression model.
mortality slightly underestimate the rates giventhe
BDHS 2011 report. This is because this study excdude
children, who died within the neonatal and postrredal Survival Analysis Results
period, but they were born before preceding 5 yexrs
the survey.

1. Results

The main interest of this section is to investigshe
existence of unadjusted effects of previous binteival
Variables on neonatal and post neonatal mortality. The sutviva
The outcome variable in this study is the time tattde experiences for different categories of previousthbi
within 28 days for the neonatal mortality and witt#@  interval have been plotted in Figure 1 and 2 alwiith

to 364 days for post neonatal mortality. A child wasp-value obtained from log rank test for neonatatl an
considered to be censored if he/she did not didiwit post neonatal mortality, respectively.

neonatal and post neonatal period and the censori
time for this child were taken as 28 days and 36sd
for neonatal and post neonatal mortality, respetyive
The key independent variable is the length of th
previous birth interval, measured as the number o
months between the date of birth of the index claihdi
the immediately preceding birth to the mother. It is
expected that the duration of 2-3 years between tw
successive births might reducerﬁéhe adverse effdct
maternal and child health outcomesThis leads to the
choice of three categories of variable previousthbir as p-values are less than 0.05. Table 1 showsctjpe
interval: 0 to 24 months, 25-36 months, and mornth rank test p-values for other sele;cted variables eund
36 months. It is found that 14.42% of children neonatal and post neonatal mortality.

nl% the case of neonatal mortality, the risk of mbtyais
highest for the children born within 24 months of a

eorevious birth. Babies born within 25-36 monthsitsf
revious birth experience the lowest risk of matyal
han the other two categories. For post neonatal

mortality, it is observed from Figure 2 that initial

8urviva| probability is highest for category 25-36
onths and it increases with the increase of previo
irth interval. For both cases, differences araigigant
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Fig. 1. Survival curves by previous birth interval for Fig. 2. Survival curves by previous birth interval for pos
neonatal mortality. neonatal mortality.

Table 1. Log-rank test p-valuesfor the selected variablesunder neonatal and post-neonatal mortality

Log-rank test p-values

Variables Neonatal mortality Post neonatal mortality
Mother’s ag at birtr 0.10¢ 0.183
Region 0.019 0.310
Maternal education 0.020 0.001
Wealth index 0.945 0.083
Birth order 0.076 0.001
Sex of chilc 0.13¢€ 0.127%
Place of residen 0.861 0.861
Size of chilc 0.C00 0.121
Preceding sibling’s survival status 0.001 0.000
Year of birth 0.524 0.574
Season of birth 0.402 0.262
Place of delivery 0.008 0.061

The above table confirms that the variables region, maternafevious birth interval is over 2 years. The hazard rate fo
education, birth order, previous birth interval, size of child,infant mortality is 47.1% less for the birth interval-26
preceding sibling’s survival status and place of deliverymonths and 29.9% less if the birth interval is above 3 years
have significant relationship with neonatal mortality.tbe  compared to the birth interval less than or equal to 2 years
other hand, significant relationships have been founddigher education of mother is found to be a significant
between post neonatal mortality and the variables maternédctor for reducing the infant mortality. In other educati
education, wealth index, birth order, previous birth interva levels, mortality rate remains same in Bangladesh. Among
preceding sibling’s survival status and place of delivery.  the region, the hazard rate for infant mortality is
significantly lowest in Khulna and it is 53.9% lower

Furtherl analysis have bgen carried QUt using Co ompared to Dhaka. If preceding sibling of the index child
proportional hazard model in next subsection to assess the

adjusted effect of the previous birth interval on neonatal an| alive, the chance of dying for the index child d
J P . ignificantly and the hazard rate is 50.6% lower compared to
post neonatal mortality controlling for the effectstbbse

covariates that were found significant from log-rank test p?n. index .Ch”.d whose preceding child is dgad. The'size of
values child at birth is also an important factor for infantnabty

' as hazard rate is 43.5% less for a child if his/her atizsrth
Survival Regression Results is average or large compared to a child with small atze

birth. Mother's age at birth is not found as risk fadtmr

Table 2 presents the hazard ratios and p-values for ”I fant mortality and wealth index, birth order of indexldhi

conS|dter|ed Cto}/_?”atezt gndgrf mfatnr:, neona:_al a}nrc]i po& d place delivery are not considered in the model as thes
nmeoodnealla mortalities obtained Irom the proportional Nazarg o ot associated significantly with the infant mortality

Infant Mortality

. . . Effect of previous birth interval on neonatal mortality is
Itis clear frornf thef: tatble th?tl'(tzon.troll[ng;pr ottrerl coarl—:q;s,th similar to the effect found for the infant mortaligy.child is
occurrence of infant mortality Is significantly less It the 5 e highest risk of dying within 28 days of life, if$te

Neonatal mortality
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was born within 2 years of his/her preceding sibling’shbirt rate of dying is 87.9% higher if the index child was born at
The hazard rates for neonatal mortality are 57.1% anHospital/clinic compared to the child born at home or other
34.3% lower if the previous birth interval is 25-36 monthsplaces and this finding is found statistically sigrafit at
and greater than 3 years, respectively compared to birtt?o level of significance (p-value 0.001).This may happen
interval 2 years or less. In addition, maternal edusatio because in developing country like Bangladesh, pregnant
region, preceding sibling’s survival status, birth ordere siz women often go to hospital or clinic if severe complexities
of child and place of delivery have been found as potentiarise during the time of delivery.

risk factors in analyzing the neonatal mortality data.P o neonatal mortalit

Children of higher educated mothers have 65.6% less hazard y

rate of dying within 28 days than those of illiterate mothersThough previous birth interval plays an important role on
A significant difference in neonatal mortality has beeninfant mortality as well as neonatal mortality, it has
observed in region. In this case, the analysis revdals significant impact on the post natal mortality. To examine
children born to mothers residing in Chittagong and Khulnahe effect of education, secondary and higher education
division have significantly 45.1% and 55.8% lower hazardevels were considered together as few observations were
rate compared to the children living in Dhaka with p-valuefound in higher education level. Table 2 confirms that
0.054 and 0.044, respectively. Hazard rate for neonatahildren from secondary or higher educated mothers have
morality is significantly 1.748 times for children with an 53.1% less hazard rate for post neonatal mortality thae thos
older sibling who died compared to the children havingrom illiterate mothers and the result is significapt (
older sibling alive (p-value 0.00). Moreover, a child who isvalue=0.051).Moreover, a child whose older sibling died is
the fourth or higher in order has significantly 35% lower2.80 times as likely as to die than a child whose older
hazard rate for neonatal mortality than the child with ordesibling is alive and this result is statistically sigrafit (p-
second or third (p-value=0.04). Results also show that thealue=0.001).Wealth index, birth order, and place of
child having a size average or large at the time ahliias delivery, on the other hand, do not seem to affect post-
significantly 42.5% less hazard to die (p-value= 0.08ant neonatal mortality to a large extent.

those born with a small size.lt is surprising to notice tifvat

Table 2.Adjusted hazard ratio (HR) obtained from Cox PH model for neonatal, post neonatal and infant mortality for
selected socio-economic and demogr aphic variables

Mortality
I nfant Neonatal Post Neonatal

Covariate Category HR p-value HR p-value HR p-value
Previous birth 0-24 (RC) - - - - - -
interval 25-36 0.529 0.005 0.429 0.003 0.715 0.369

36+ 0.701 0.053 0.657 0.044 0. 632 0.154
Mother's age at < 20 1.342 0.123
birth (years) 20-30 (RC) - - NC NC

30+ 1.181 0.350
Maternal No education(RC) - - - - - -
education Primary 1.169 0.362 1.431 0.103 0.644 0.147

Secondary 0.839 0.357 0.802 0.380 0.469 0.051

Higher 0.386 0.066 0.344 0.054
Region Barisal 1.124 0.658 1.023 0.932

Chittagong 0.764 0.268 0.549 0.054

Dhaka (RC) - - - -

Khulna 0.461 0.040 0.442 0.044 NC

Rajshahi 1.116 0.664 0.898 0.717

Rangpur 1.157 0.564 0.979 0.943

Sylhet 1.193 0.429 1.273 0.341
Wealth Index Poor 1.339 0.466

Middle (RC) NC NC - -

Rich 1.365 0.476
Preceding Dead (RC) - - - - - -
sibling’s Alive 0.494 0.000 0.572 0.012 0.357 0.001
survival statu
Birth order 2.3 (RC) - - - -
number 4+ NC 0.650 0.040 1.559 0.105
Size of childat  Small (RC) - - - - NC
birth Average/ large 0.565 0.002 0.575 0.002

Place of delivery Hospital/clinic NC 1.879 0.001 0.661 0.335
Others (RC) - - - -

"This category was created by combining secondagyhigher since cell frequency in higher group is small; NC: Not considered in
model; RC: Reference category
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V. Conclusion 4.

Neonatal period is the most vulnerable stage of a child’s life
to survive and from this study it is found that 70.6%haf t
total death occurred in the infancy period is covengedwy

the neonatal stage. Using bivariate (KM curve and log-ra
test) and multivariate techniques (Cox’s proportionaiane
regression), the effect of previous birth interval hasnbee
studied on infant mortality, broken down into two periods:™
neonatal and post neonatal. The magnitude of the risk of
infant mortality associated with previous birth intdrig
significantly large and almost explained by the neonatar'
period. The effect of previous birth interval on infant
mortality obtained from survival regression model is foun
very similar to those for neonatal mortality. It is ebsed

that previous birth interval affects neonatal mortalityat
large extent after controlling for other important birth-
specific and mother-specific confounders. But it is
surprising to notice that deaths occurred during postit@lona g.
period are not affected by previous birth interval. This stud
reveals the fact that too short and too long previous birt
interval are potential risk factors for the neonatal taliy.

A child born within two years after a preceding birth

outcome experiences the highest risk of neonatal megrtalit 10.

is also found that a child born with a previous birth interval
greater than 3 years is also at higher risk of neonatal
mortality compared to a child with previous birth interval
between 2 and 3 years.

As being one of the most important determinants of early

childhood death, attention to control the adverse effect of.

previous birth interval needs to be surged. To reduce the
infant mortality as well as the neonatal mortality tgraat
extent, public health policy makers should provide the
optimal birth spacing for parents. The findings of the curren

study suggest that parents who want their children to survives.

and thrive would do well to wait at least 24 months and also
not to wait too long after a birth to have another child.

In this paper, it was assumed that birth intervals obtained

from children are independent. It was found in the data

considered in the analysis that some birth intervals were
resulted from the same mother. Such birth intervals wergs
correlated and this correlation needs to be taken irtiouat

for the purpose of estimation to obtain more precisgg
estimates of parameters of interest. This is the main

limitation of this paper.
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