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Introduction

Although under-five mortality has declined significantly worldwide, it remains highest in sub-Saharan
Africa (SSA). Thus, understanding the mechanisms, in particular the proximate determinants, that drive
child mortality is an important step, underpinning healthcare policies. Maternal factors including birth
intervals have long been identified as key proximate determinants of child mortality (Boerma and Bicego
1992; Da Vanzo et al. 2008; Mosley and Chen 1984; Rutstein 2005). Adequate spacing avoids competition
for care between children, lowers disease transmission between siblings and allows for mothers to recover
from the physiological demands of pregnancy and breastfeeding. Despite this, because most research
looks at older siblings, a pre-birth interval has been neglected. That is, during pregnancy with a younger

sibling, there may already be an effect on child mortality.

In addition to the presence of a sibling close in age increasing a child’s risk of death, the absence of a
sibling, due to migration or death, can also be detrimental. Death often clusters within families since
children share similar genetics and environments including maternal care and disease transmission (Das
Gupta 1990; van Dijk 2018). When a sibling migrates it may on the one hand reduce competition and
spread of diseases, but on the other hand sibling migration may indicate family breakup or the lack of

stability in the household, and be associated with maternal migration too.

We is longitudinal data to disentangle the effects of siblings — their absence by migration or death, and
when they are present, how close the birth intervals are — on child mortality. Health and Demographic
Surveillance Systems (HDSS) provide valuable temporally accurate data for low and middle-income
countries, capturing all births, deaths, in- and out-migrations within a geographically defined population.
Considering the paucity of dated longitudinal data in SSA, they provide a unique opportunity to address
sibling-related determinants of child mortality, as well as demonstrate how complex effects on under-five

mortality can be derived from readily available data.

We hypothesis that the effect of having a co-resident older sibling is lower than having a younger co-
resident sibling. In addition, the effect of having a younger sibling may even begin before birth, that is,

while the mother is pregnant, since breastfeeding patterns may change. We also hypothesis that the death



of an older sibling has a similar effect on child mortality as that of a death of a younger sibling. Finally, we
expect that the migration of a sibling (whether older or younger) may increase chid mortality if it is an
indicator of family disruption, but may lower child mortality since infectious disease transmission between

them is bypassed.

Methodology

Data from 29 HDSS sites in 12 SSA countries, readily available from the International Network for the
Demographic Evaluation of Populations and Their Health (Sankoh and Byass 2012), are pooled together to
provide data on over 560,000 children born on sites, and 40,650 deaths of under-five year olds. The sites
range in years covered, and pooled together ranges from 1990 to 2016. Although the HDSSs do not cover
the whole of SSA and are not nationally representative, they are sufficiently diverse to illustrate
heterogeneous contexts across SSA, and convergence at the continental level (Byass 2016; Utazi et al.
2016, 2018). What we lose with using the HDSS data in terms of representativeness we gain in terms of
statistical power and understanding of complex mechanisms leading to child death (Bocquier et al. 2017).
Our analysis uses a proportional hazard semi-parametric model with site-time period fixed effects, the role
of younger and older siblings on child mortality while also controlling for sex, twin status, maternal age at

birth, maternal death and migration.

Results

Our results indicate that younger sibling effects are more pronounced than older sibling effects. When a
younger sibling migrates the risk of child death is 70% higher, while when an older sibling migrates, the
risk of death is 26% higher. Both older and younger sibling’s death is bell-shaped (Figure 1), that is, risk is
highest for index child to die around 15 days before and 15 days after a sibling’s death- but this peak is
only significant with younger siblings (hazard ratio of 5.5 with confidence interval between 4.1- 7.2). The
effect of maternal death on child mortality is high before her death, likely suffering drawn-out iliness and
unable to care for children. This effect is highest 15 days to 3 months after her death, and remains

relatively high 3 to 6 months after her death.

Additionally, the period before pregnancy with the younger sibling is most favourable for child survival.
The pregnancy effect depends on the birth interval with the younger sibling, and the risk of child death
increases over the pregnancy period and soon after birth- and this pattern is stronger when the birth
interval is shorter (Figure 2). Children with birth intervals of less than 12 months (with both older and

younger siblings) have higher risk of mortality.



Figure 1: Effect of mother and sibling death in under-five mortality in SSA
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Figure 2: Combined effects of pre- and post-natal and birth interval with younger sibling
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