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Abstract

Background: This study used data from recent Demographic and Health Surveys (DHS) to examine the impact of
short or long preceding birth intervals on neonatal and under-five mortality. In order to minimize the effect of
selection issues, we examined child mortality outcomes of the same mother, comparing short or long interval
births against births with what had previously been considered optimal intervals.

Methods: We analyzed 47 DHS datasets from low- and middle-income countries. For each dataset, we compared
neonatal and under-five mortality of short preceding interval births (<18 months, <24 months) to reference interval
births (24-<60 months) of a mother, using conditional logistic regression matching on the mother. We also
conducted the same matched analysis for long (≥
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Introduction
Short and long preceding birth intervals, or time
between a birth and the subsequent birth, have pre-
viously been linked to adverse child outcomes [1-5].
With short intervals, some have proposed maternal





women are better off socioeconomically, and this trend



and <24 month cut-offs) and neonatal mortality were not
statistically significant in all regions. For under-5 mortal-
ity, there were mixed findings depending on the cut-off
and region. In contrast, for high fertility women, the
increased odds for neonatal and under-five mortality
were statistically significant in all regions for both the
<18 and <24 month intervals. (Table 2).

The differential impact of short birth intervals on



births of high fertility mothers to birth orders 2-4. As
shown in Figure 3 (for under-five mortality) and Table 3,
there were still significant effects of both <18 and <24
month intervals on both neonatal and under-five mortal-
ity, however these odds ratios were much lower than the
odds ratios that included all births of high-fertility
mothers.

Long interval
We conducted the same analysis for long birth intervals
to examine if the protective association between long
birth intervals and mortality differs by fertility category of
the mother. The protective association of long birth





at all, on child mortality [12], which removed the need to
control for birth order. However, for descriptive pur-
poses, we summarized the average birth orders of the
included short, reference, and long birth intervals by
country. We found no systematic tendencies for short,
reference, or long birth intervals to occur in particular
birth order (Additional file 1 Supplemental Table 4). We
also saw no systematic trends of certain birth intervals
occurring on certain years, relative to the time of the sur-
vey (Additional file 1 Supplemental Table 5).

Conclusions
Overall, our analyses found that short preceding birth
intervals (<18 months, <24 months) have higher odds of
neonatal and under-five mortality, a finding that is con-
sistent with most previous findings.[2,13] However, in
contrast to previous findings, our analyses found that
long preceding birth intervals (≥60 months, ≥72 months)
have lower odds of mortality. By making mortality com-
parisons among births of the same mother, we believe we
have controlled for most socioeconomic and other back-
ground factors that could have confounded previous
cross-sectional analyses on the impact of birth intervals
on child mortality. We do not expect large or systematic
changes in the mother’s socioeconomic or other back-
ground characteristics throughout her reproductive life
to affect our findings, and we believe that any maternal
age confounding is sufficiently limited by examining only
births that occurred when the mothers were age 18-<35.

While the overall effects of short intervals on neonatal
and under-five mortality were consistent with findings
from previous studies, our analyses also found major

differences in odds ratios related to fertility history of
mothers. When the associations were stratified by mater-
nal completed fertility, the association between short
birth intervals and child mortality largely disappeared for
mothers with low completed fertility (had four or fewer
live births at the end of their reproductive period).
Furthermore, odds ratios tend to report larger magnitude
associations than relative risks, a more easily interpreta-
ble measure of association.[14] While we do not expect
the effect sizes to differ widely because of the rarity of
the mortality outcomes, even the statistically significant
associations that remained may be minimal or non-exis-
tent if we had examined relative risks instead.

In contrast, children of mothers with high completed
fertility (had five or more live births by the end of their
reproductive period) had strong associations between
short intervals and mortality. However, when we limited
the births included in the analysis for high fertility
mothers to birth order 2-4, the magnitude of the asso-
ciations were attenuated while remaining statistically
significant. This suggests that there may be complex
interactions between short birth intervals, differences
across low- and high-fertility women, and parity.

These findings seem to be consistent with the theory
that maternal depletion is responsible for the higher
mortality risks associated with short birth spacing.[6,7]
Low fertility mothers may have better nutritional status
and access to care, hence short birth intervals may not
deplete the mother’s nutritional resources to a level that
results in increased risk of mortality for the child. For
high fertility mothers, the women may be starting out
with worse nutritional status and access to care. A short

Table 5 Meta-analyzed odds ratios for long birth intervals with neonatal and under-5 mortality as outcomes,
comparing all children versus birth order 2-4 children of high fertility mothers

Interval ≥60 months Interval ≥72 months
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