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Abstract
Studies have focused on the effect of short birth spacing on childhood mortality, yet very little attention has
been paid to the possibility of an inverse relationship such that child mortality might also positively or
negatively affect birth spacing. In Nigeria, where both fertility and child mortality are high, this inverse
relationship is a possible reason for the country’s high fertility. The objective of this study was to examine
the effect of child death on time to birth of the next child. Data were drawn from the 2013 Nigerian
Demographic Health Survey. The study sample comprised 188,986 live births born to women aged
15–49 years within the five years preceding the survey. A multivariate Cox proportional hazard regression
model was fitted to the data, and hazard ratios with 95% confidence intervals calculated. More than half of
the mothers (68%) already had a next birth by 36 months after the death of the index child. Controlling for
other covariates, the Cox regression model showed that the likelihood of next birth was higher when the
index child had died compared with when the index child survived (HR: 2.21; CI: 2.03–2.41). Sub-group
analysis by geo-political regions in Nigeria showed that in all regions there was a higher likelihood of hav-
ing a next birth following the death of a preceding child. Death of the index child was found to be a major
factor that shortens the length of birth intervals in Nigeria. It is therefore important that the Government of
Nigeria intensifies efforts aimed at reducing infant mortality and encouraging adequate birth spacing.
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Introduction
Birth spacing, defined as the interval between successive births, has been of major interest in
demographic research (Rutstein, 2005; Conde-Agudelo et al., 2007). This is because short birth
intervals contribute to high birth rates, and poor maternal and child outcomes such as low birth
weight, pre-term birth and maternal mortality (Bener et al., 2012; Khan et al., 2016). The World
Health Organization (WHO) and other international organizations recommend waiting at least
3–5 years between births to reduce infant and child mortality and also to benefit overall maternal
health (Rutstein, 2005; WHO, 2007). Furthermore, birth interval has been reported to have a
significant effect on a child’s health and physical and mental capabilities (Khan et al., 2016).

Nigeria is a high-fertility country with a Total Fertility Rate (TFR) of 5.7 children per woman,
which is among the highest in the sub-Saharan Africa region (NPC/Nigeria & ICF International,
2014). In Nigeria, the average birth interval is 31 months (NPC/Nigeria & ICF, 2014). This is
partially explained by the low level of contraceptive use in the country, which is 15% (NPC/
Nigeria & ICF International, 2014). Low contraceptive uptake makes birth spacing difficult to
achieve. Well-spaced births reduce competition among children for breastfeeding, food and other
resources in the family (Howell et al., 2016). It also gives the mother time to engage in other
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personal endeavours that will contribute to household income and their economic development,
such as employment, business and education (Howell et al., 2016).

A number of studies have showed that short birth spacing is a risk factor for childhood mor-
tality (Gyimah & Fernando, 2002; Rutstein, 2005; Conde-Agudelo et al., 2007; Khan et al., 2016).
However, in sub-Saharan Africa and most other developing countries where spacing between
births is short, very little attention has been given to the possibility of a reverse relationship
whereby child mortality may also affect birth spacing. Child death could affect fertility through
biological and behavioural pathways (Gyimah & Fernando, 2002). This can either be through
exerting a physiological effect, influencing length of birth interval, or a replacement effect, in
which couples continue to procreate in an attempt to reach a desired number of surviving off-
spring. Therefore, the aim of this paper was to investigate the effect of child death on birth spacing
among women of reproductive age in Nigeria. The findings of this study would be helpful in
reminding local and possibly nationwide policy-makers of the current situation of fertility and
birth spacing in the study area and to help design appropriate strategies for encouraging better
practice of optimal birth spacing, thereby achieving further declines in fertility and maternal and
child mortality. It is also hoped that the results of this research will help inform health care plan-
ners and programme managers in designing specific and scientifically sound interventions to
encourage the utilization of family planning and optimal birth spacing.

Methods
Study design and sample

This study was a secondary analysis of nationally representative cross-sectional data from the
Nigeria Demographic and Health Survey (NDHS), 2013. Analysis was based on survey women’s
birth histories; that is, the birth re-code datasets of the 2013 NDHS. The analytical sample com-
prised 188,986 live births to women of reproductive age (15–49 years) in the five years before the
survey.

Study variables

The outcome variable was birth spacing, measured as the time to succeeding birth and was defined
as the number of months between successive births. The birth history data used for the study
captured each birth to a woman as a separate record (case). The independent variables were
grouped into two types: the main explanatory variable ‘child death’ and the control variables,
which include mother’s employment status, religion, educational status, age at birth of child, mar-
ital status, place of residence and region of residence. Potential confounders were identified from
the existing literature.

Data analysis

The length of birth spacing among the sample women was estimated using event history or sur-
vival analysis techniques. The log-rank test was used to compare the time to succeeding birth
across various explanatory variables. The Cox proportional hazards model was employed to assess
the independent relationship between death of the preceding child and time to next birth. The Cox
model is appropriate for analysing time-to-events in the presence of censored observations.
Censored cases require special treatment in estimating their exposure time, so normal regression
procedures could not be used. To overcome this problem, the Cox proportional hazards model
was used as this assumes that censored individuals are at risk of experiencing the event at the mid-
point of the interval. Censored cases in this study were children that were without succeeding
births at the time of data collection.
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Results
Table 1 provides a detailed description of the socio-demographic background characteristics of the
live births included in the study sample. About 50% of total births were born to women with no
education. About 8 out of 10 births (76%) belonged to mothers who were employed, while

Table 1. Distribution of births by selected demographic and socioeconomic characteristics of the
mother, Nigeria 2013

Mother’s characteristic n %

Level of education

No education 60,590 50.92

Primary 27,869 23.42

Secondary 24,280 20.41

Tertiary 6247 5.52

Age at birth of child

<20 1580 1.33

20–24 7900 6.64

25–29 18,077 15.19

30–34 21,296 17.90

≥35 91,909 58.94

Marital status

Never married 983 0.83

Married 110,580 92.94

Previously married 118,986 6.24

Employment status

Unemployed 28,210 23.71

Employed 90,776 76.29

Religion

Christian 48,500 40.76

Muslim 68,331 57.43

Other 2155 1.81

Type of place of residence

Urban 38,653 32.49

Rural 80,333 67.51

Region of residence

North West 16,097 13.53

North East 24,087 20.24

North Central 38,596 32.44

South East 11,172 9.39

South South 14,823 12.46

South West 14,211 11.94

Total 188,986 100
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unemployed mothers had 24% of the total births. The North East had the highest percentage of
births (20%), while the South East region had the lowest percentage of total births.

Table 2 shows the median time to succeeding births (in months) by selected maternal variables.
Mothers who experienced a child death had a median time to next birth of about 27 months,
whereas mothers who did not experience a child death had a median time to succeeding birth
of about 37 months. Mothers who had a tertiary level of education had a longer median time
to next birth (38 months) compared with mothers with only secondary (36 months), primary
(34 months) or no education (31 months).

Table 2. Median time to succeeding births (in months) by selected maternal variables in
Nigeria

Predictor variable Median time to succeeding birth (months) p-value

Death of index child

No 37 <0.001

Yes 27

Marital status

Single 37 <0.001

Married 35

Previously married 36

Place of residence

Urban 36 <0.001

Rural 35

Religion

Christian 37 <0.001

Muslim 35

Other 36

Employment status

Not employed 35 <0.001

Employed 36

Education

No education 31 <0.001

Primary 34

Secondary 36

Tertiary 38

Region of residence

North Central 37 <0.001

North East 34

North West 35

South East 31

South South 38

South West 40
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The right-hand panel of Table 3 shows the adjusted hazard ratio from Cox proportional hazard
regression of the independent variables by the time to next birth, controlling for other covariates.
When controlling for other variables, the likelihood of a next birth was higher when an index child
died compared with when an index child survived (HR=2.21, 95% CI: 2.03–2.41), and the rela-
tionship was statistically significant.

Table 3. Results from Cox proportional hazards model for the effects of child death and other variables on the time
to next birth

Unadjusted model Adjusted model

Predictor variable Hazard ratio p-value Confidence interval Hazard ratio p-value Confidence interval

Death of index child

No (Ref.) 1.00 1.00

Yes 1.87 <0.001 1.73–2.02 2.21 <0.001 2.03–2.41

Marital status

Single (Ref.) 1.00 1.00

Married 3.88 <0.001 2.69–5.58 5.45 <0.001 3.76–7.89

Previously married 1.96 <0.001 1.33–2.88 2.95 <0.001 1.99–4.36

Mother’s age at child birth

15–49 Religion 0.96 <0.001 0.95–0.96 0.94 <0.001 0.93–0.94

Christian 1.00 1.00

Muslim 1.14 <0.001 1.04–1.26 1.05 0.04 1.05–1.20

Other 1.02 0.85 0.82–1.25 0.95 0.39 0.79–1.14

Employment status

Not employed (Ref.) 1.00 1.00

Employed Education 0.85 <0.001 0.78–0.93 0.95 0.68 1.02–1.06

No education (Ref.) 1.00 1.00

Primary 0.90 0.07 0.81–1.01 1.02 0.50 1.01–1.10

Secondary 0.93 0.26 0.82–1.05 1.11 0.02 1.01–1.20

Tertiary 0.83 <0.001 0.72–0.94 1.18 <0.001 1.04–1.32

Place of residence

Urban (Ref.) 1.00 1.00

Rural 1.09 0.19 0.95–1.26 1.01 0.98 0.89–1.12

Region of residence

North Central (Ref.) 1.00 1.00

North East 1.25 0.02 1.03–1.51 1.14 0.15 0.95–1.37

North West 1.17 0.03 1.01–1.36 1.06 0.43 0.91–1.25

South East 1.39 <0.001 1.22–1.58 1.66 <0.001 1.40–1.96

South South 0.98 0.67 0.88–1.08 1.14 0.05 0.99–1.31

South West 0.88 0.11 0.75–1.02 1.02 0.87 0.83–1.23

Ref., reference category.
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As a mother’s age increased, she had a lower risk (HR=0.94, 95% CI: 0.93–0.94) of having a
next birth after the death of a preceding child. The relationship between mother’s age and time to
next birth was statistically significant.

Table 3 also shows that when controlling for other covariates, mothers who were Muslims had
a higher risk of having a next birth when compared with Christian mothers (HR=1.05, 95% CI:
1.05–1.20).

When controlling for other covariates, the mothers who had secondary education (HR=1.11,
95% CI: 1.01–1.20) and tertiary education (HR=1.18, 95% CI: 1.04–1.32) had higher risks of hav-
ing a next birth when compared with mothers who did not have any formal education.

Figure 1 indicates that after stratifying the Cox hazard model by geo-political region, in all regions,
there was a higher chance of having a next birth when the index child had died. The South West
region had the highest risk (HR=1.79, 95% CI: 1.97–3.77) of having a next birth after the death
of a child, while the South East region recorded the lowest risk (HR=1.49, 95% CI: 1.62–2.54) of
having a next birth after the death of a child. These results show that regionally, there was no major
difference in the fertility decision of mothers to have a next birth after the death of a preceding child.

Discussion
The aim of this paper was to investigate the effect of child death on birth spacing among women of
reproductive age in Nigeria. Birth interval is one of the major determinants of fertility level,
especially in populous countries. According to the NDHS (2013) policy brief, the TFR has been
stagnant over time in Nigeria, and measures must be put in place to reduce this rate if the coun-
try’s desired population size is to be achieved. Increasing the length of birth spacing will help to
achieve this goal.

The study’s analysis reveals that the interval for the next birth tends to be shorter due to death of a
child. This may be as a result of the couple making a conscious effort to replace a lost child sooner,
which is known as ‘the child replacement effect’ (Setty-Venugopal & Upadhyay, 2002). Coital fre-
quency may increase after the death of an index child. Secondly, the death of an infant leads to cessa-
tion of breastfeeding, which may also increase the chance of pregnancy (National Research Council,
1998). The emotional desire to replace a deceased infant, and the resumption of sexual activity fol-
lowing the termination of breastfeeding, may contribute to a rise in the risk of having a next birth
sooner following an infant’s death. This hypothesis aligns with the child replacement theory, which
postulates that childmortality experiences may affect subsequent fertility of couples by exerting a phys-
iological effect, influencing length of birth interval, or a replacement effect, in which couples continue
to procreate in an attempt to reach a desired number of surviving offspring (Cain & Cain, 1964).

0.5 1 1.5 2 2.5 3 3.5 4 4.5

North Central

North East

North West

South East
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South West
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Figure 1. Geo-political regional differentials in
the effects of child death on the time to next
birth in Nigeria using Cox proportional hazard
regression analysis.
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The chances of having a next birth after a child death were compared across geo-political
regions of Nigeria. A slight variation in the likelihood of having a next birth was found among
the six regions, but they all had hazard ratios greater than 1.00. This indicates that, although
Nigeria is a multi-ethnic and multi-cultural country, fertility decisions and the behaviour of moth-
ers towards replacement and reproduction are similar across geo-political regions.

Mother’s education was one of the most important measures that showed statistical signifi-
cance in its association with birth spacing, which was found to increase with educational attain-
ment. This also is in conformity with the findings of studies in several countries, which have
shown that mothers with no education are less likely to space births than mothers with education
(Wusu, 2012; Grundy & Kravdal, 2014; Khan et al., 2016). This might be due to the fact that
educated women are more likely to use contraception to prolong their birth spacing (Oni &
McCarthy, 1986; Solanke, 2017) and may have the knowledge regarding the negative effect of
short birth intervals as well as benefits of small family size. When other covariates were adjusted,
women with tertiary education had a higher likelihood of having a next birth when compared with
women with no education. This could be due to the fact that more educated mothers in the present
study may have married later in life and subsequently hurried to establish a family. Another pos-
sible hypothesis could be that more educated mothers may wish to compress childbearing into
fewer years and participate in other non-childbearing activities (Wusu, 2012), but further quan-
titative and qualitative research would be required to investigate this claim.

A statistically significant association was also observed between the length of birth interval and
age of mother. In line with other studies (Wineberg &McCarthy, 1989; de Weger et al., 2011), this
study revealed that mothers who belonged to the younger age group were more likely to have a
short birth interval compared with those in the older ages. This can be partly explained by the
notion that younger mothers are less likely to have exposure to health care information about
family planning and optimal birth spacing than older mothers. Similarly, the NDHSs of 2008
and 2013 showed that the space between births increased as mothers’ age increased, such that
the lowest and highest intervals were among mothers in the younger age groups (15–19 years)
and mothers in the older age groups (40–49 years), respectively. This increase in birth interval
with maternal age may be attributed to the decreasing fecundity and fecundability associated with
age, as a result of ovarian and hormonal changes (Selemani et al., 2014).

This study was limited in its inability to determine the temporal sequence of the variables under
study, such as the time at which the woman attained a certain educational level or moved to a par-
ticular residence type. Similarly, the study was unable to ascertain if information on the birth his-
tories of the sampled women was affected by recall bias. The study utilized cross-sectional datasets,
and as a result, there was a tendency for child deaths to be under-reported. Omission of deaths can
affect levels and patterns of child deaths, so also misreporting of age at death (heaping). This is
because the data quality assessment done for the 2013 NDHS data indicated that the surveys yielded
reliable mortality data. Contraceptive use histories between successive births were not available in
the dataset and therefore could not be controlled for in the multivariate model. These limitations do
not reduce the strength of the study but are areas that require further exploration.

In conclusion, child mortality is a factor that affects the length of birth interval across
geo-political regions in Nigeria. Therefore, interventions aimed at lengthening birth intervals
and reducing child mortality should be strengthened across the whole country. Post-partum
counselling, which may include family planning counselling and special intervention programmes
designed to educate bereaved mothers or couples who have experienced a child death, is important
to enlighten women about the dangers of short birth intervals. Strategies to ensure the education
of women to a higher level should be encouraged. Education for women and girls should include
reproductive health education, which should emphasize the importance of spacing births and
advocate the use of modern family planning methods.

Given that this study was unable to test the effect of breastfeeding history and contraceptive use
after the death of a child, further research could explore this relationship using longitudinal data
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collected over a period of time or a mixed method approach to capture expansive information.
Awareness of this relationship may be critical for policy intervention and programmes on birth
spacing.
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