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Background. Studies examining the associations between short birth spacing and child mortality have often concentrated
on the strength of the associations whilst the public health importance of short spacing in specific communities has
received less attention. This study re-examines the association between short birth intervals and child mortality in rural
Senegal and discusses the potential direct effects of efforts to delay births on child mortality in this community.
Methods. The study uses longitudinal data in a cohort of 4852 children born between 1983 and 1989. The associations
between birth spacing and child mortality are examined using logistic and Cox proportional hazards regression models.
Results. The probability of dying before age five is 224 per 1000 livebirths. The median interval between births is
33 months and only 12% of the birth intervals are less than 24 months in length. The odds of dying in the neonatal and
post-neonatal period is 2.27 and 2.12 times higher respectively for children born after preceding birth intervals of one year
or less compared to children born after longer intervals. Children born within two years of a subsequent birth are at
4.09 times higher risk of dying in the second year of life than children whose mother gave birth more than 2 years after
the index birth.
Conclusions. In this community where prolonged breastfeeding causes women to space their births at long intervals,
short birth intervals are a consequence rather than a cause of child mortality and the potential direct effects of birth
spacing efforts on child mortality are limited. To reduce the high levels of child mortality, efforts will have to be made to
ensure effective preventive and curative health services, and to maintain the traditional pattern of breastfeeding.
Keywords: birth intervals, birth spacing, child mortality, family planning, developing countries, Senegal

The associations between short intervals between births
and impaired child survival are well established.1"4 It is
generally accepted that if closely spaced births were
delayed, particularly in countries where mortality
and fertility are still high, child mortality levels would
fall.5 Increasing the interval between births to improve
the health of women and children has thus become
one of the primary rationales for family planning
programmes.5'6

Despite the existence of a large body of evidence on
the association between birth spacing and child
survival, many questions remain regarding the strength
and nature of the association, and the magnitude of
mortality reductions that can be expected from family
planning programmes are still the subject of debate.7"9

Most studies have been based on retrospective surveys,
and recall biases may have led to an overestimation
of the strength of the association between short birth
intervals and mortality.10 In addition, the potential
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confounding effect of unmeasured variables, particu-
larly prematurity," but also socio-economic charac-
teristics of the households, may call into question the
existence of a causal association. Finally, empirical evi-
dence on the causal pathways that explain the asso-
ciations is poor.3'12'13

This study re-examines the association between short
birth intervals and mortality in childhood using longi-
tudinal data from rural Senegal. The objectives of the
study are (1) to describe the distribution of birth inter-
vals; (2) to explore the extent to which a child death
shortens the length of time between subsequent births;
and (3) to examine the association between a short
preceding birth interval and neonatal and post-neonatal
mortality and between a short subsequent birth interval
and mortality after age one. The findings are discussed
in the context of the potential effects of child spacing
efforts on child mortality.

METHODS
Population
The study population lives in Niakhar, a rural area
located about 150 km east of Dakar, the capital of
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Senegal. The population consists largely of a single
ethnic group, the Sereer, who are subsistence farmers
growing millet and peanuts. The farming activities are
almost entirely concentrated in the rainy season from
July to October. The population is mostly Muslim and
the level of education is poor.

The study area has about 25 000 inhabitants and
has been under demographic surveillance since March
1983.'4 From 1983 to 1987, yearly censuses were con-
ducted to obtain information on births, deaths and
migration among all residents of the study area, and
from January 1987 onwards, demographic data were
collected by weekly visits to all households.15-16

Prolonged breastfeeding is widespread and there was
no deliberate control of family size during the period
studied. The average age at weaning was 23 months.14

From 1983 onwards, two physicians visited the area
regularly and provided medical care and advice. From
January 1987, a physician was living permanently in
Niakhar. Vaccine coverage was low in 1984, but reached
almost 100% in 1989.15

Sample Selection and Analysis
The analysis consists of four parts. For each part, separ-
ate samples were selected from the 4852 single births
which occurred between March 1983 and December
1989, to mothers who were resident in 22 villages of the
study area in 1983.

First, to estimate the levels of child mortality, the
entire sample of 4852 children was used. Mortality
levels were estimated using standard life tables.17

Second, to calculate the average length of birth
intervals, the non-parametric Kaplan Meier survival
probability of a next birth among women giving birth
during the study period was used. This analysis was
then repeated by the age at death of the index child.
Index children were categorized by month of death until
the age of 24 months, after which they were categorized
as surviving after 24 months. Children censored before
reaching the age of 24 months were excluded. Survival
curves were compared using the log rank test.

Third, to examine the effect of a short preceding birth
interval on mortality, children with at least one pre-
ceding birth in the follow-up period were chosen. The
sample consisted of 2465 livebirths for neonatal
mortality, and of 2346 children surviving after 27 days
for post-neonatal mortality.

Fourth, to examine the effect of a short subsequent
birth interval on mortality after age one, the 2509 chil-
dren with at least one subsequent birth in the follow-up
period were chosen. Since a child death can only have
been causally associated with the length of the subse-
quent interval if it occurs after the mother became

pregnant again, children who died before the estimated
date of conception of the subsequent birth were
excluded. The date of conception was estimated by
subtracting 280 days from the date of birth. Among
those children whose mother had a subsequent birth,
2161 survived after the first year of life and 1963 after
the second year of life. Of those, 103 children aged
12-23 months and 18 aged 24-35 months died before
the estimated date of the subsequent conception, and
were excluded from the analysis of the effect of
subsequent birth intervals.

Mortality was expressed per 1000 livebirths for
neonatal mortality and per 1000 child-years at risk for
all other age groups. In addition to the duration of birth
intervals, the following variables were studied. For all
age groups, mortality was analysed by birth order and
sex of the child, by maternal age and literacy (whether
the mother could read or write), and by season. The
seasonal risks were expressed as binary variables,
referring to the month of birth for the neonatal period
and to the month of exposure for other age groups. For
neonatal mortality, the high risk season was defined
from June through October, reflecting the months of
seasonal weight losses in women in this area.15 For
mortality in the other age groups, the high risk season
was taken to extend from August through November,
which includes the rainy season.18 For neonatal mortal-
ity and post-neonatal mortality, the fate of the immedi-
ately preceding sibling was included as a possible
confounder of the birth interval-mortality association.
The death of the immediately preceding sibling usually
shortens the duration to the next birth and can be a
powerful independent predictor of the survival of the
index child.312 Thus failure to control for survival of
the preceding child may bias estimates of the effect of
interval length. The fate of the immediately preceding
sibling was defined as whether or not the immediately
preceding sibling survived the neonatal period for
neonatal mortality and whether or not the immediately
preceding sibling survived infancy (including the
neonatal period) for post-neonatal mortality.

Multivariate analyses were done using logistic
regression analysis for neonatal mortality and Cox
proportional hazards regression for post-neonatal
mortality and mortality between 12 and 23 months and
between 24 and 35 months. Separate models were fitted
to the different age groups because of differing sample
selections (see above). In the Cox proportional hazards
model, season of exposure was coded as a time-varying
covariate, so that a child's observation time was divided
in periods of high and low seasonal risk according to
the months of observation. Backwards stepwise proced-
ures were used to select the final model, progressively


