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ARTICLE INFO ABSTRACT

Background: There exists a number of studies on the causes and determinants of childhood mortality in the
developing world. However, to best of our knowledge, none of the existing studies have examined the effect of
wealth and birth interval on childhood mortality in Nigeria. This study is an attempt to fill that gap.

Methods: Data for this study comes from the Nigeria Demographic and Health Survey 2013, which is a nationally
representative cross-sectional survey. This study uses information on 119,386 under-5 children to analyze the
effect of wealth and birth interval on childhood mortality. Bi-variate and Cox regression technique were applied
for analyzing the cross-sectional data drawn from representative survey.

Results: Under-5 mortality was higher in mothers who were poor, illiterate and working either as a professional/
technical worker or as an agricultural worker. Children whose mothers were illiterate and had less than two
years of the birth interval had the highest under-5 mortality. Younger mothers (aged less than 20 years) lost
more children. Under-5 deaths were more among those mothers who were poor and had less than two years of
birth interval. The child mortality was significantly high in poor households with low birth interval.
Conclusion: Under-5 mortality is low among those who had higher wealth status and more than two years of
birth interval. In order to reduce or eradicating the effect of birth interval and wealth effect, there is burning
need to control the economic inequality and birth interval.
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1. Introduction

Globally, the number of under-5 deaths has dropped from 11.9
million in 1990 to 7.7 million in 2010. Out of these 7.7 million deaths,
about 33% occur in South Asia and about 50% in sub-Sahara Africa.
High-income countries account only for 1% of all under-5 deaths.' The
fact that the number of under-5 deaths has decreased, in spite of an
increase in the number of live births, indicates that the countries
around the globe have made enormous progress in improving child
survival since the turn of the millennium. In 2013, an estimated 6-3
million live-born children globally died before the age of 5 years.”
Millennium Development Goal (MDG)-4 had reduces child mortality by
two-thirds between 1990 and 2015 and will probably achieve by only
some countries.>"

In Nigeria, with about 1 in 6 children dying before the age of five.”
The country like many other nations in sub-Saharan Africa is not on
track to attain the Millennium Development Goal 4 (reducing childhood
mortality) by 2015.° The infant mortality rates have remained balanced
at 75 deaths per 1000 births for 1999 and 2008 whereas under-five
mortality rates show an increase between 1999 and 2008. Under-five
mortality rates enlarged from 140 deaths per 1000 live births in 1999 to

157 deaths in 2008. In 2008, the under-five mortality showed that one
in every six children in Nigeria dies before their fifth birthday.”

There exist a number of studies examining the causes and de-
terminants of under-five deaths in Nigeria and abroad. Previous studies
in Nigeria have established that a number of individual factors, in-
cluding maternal education and socioeconomic status are among the
essential predictors of childhood mortality.®'! However, to the best of
our knowledge; no study has yet examined the effect of wealth and
birth intervalon childhood mortality in Nigeria. Therefore, this study
attempts a) to estimate childhood mortality by wealth status and birth
interval and b) to estimate the effect of birth interval and wealth index
on childhood mortality in Nigeria.

2. Data and methods
2.1. Data

The study uses the birth file of Nigerian Demographic and Health
Survey 2013 (NDHS-2013). It contains information on 119,386 under-5

children. The NDHS is the fourth survey implemented by the National
Population Commission (NPC). The survey collects information on
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Fig. 1. Under-5 child mortality by wealth in Nigeria, 2013.

fertility levels, marriage, fertility preferences, awareness and the use of
family planning methods, child feeding practices, nutritional status of
women and children, adult and childhood mortality, knowledge and
attitudes regarding HIV/AIDS, female genital mutilation, and domestic
violence. The target groups were women and men age 15-49 in ran-
domly selected households across Nigeria.

All women age 15-49 were either permanent residents of the
households in the year 2013 NDHS sample or visitors present in the
households on the night before the survey were eligible to be inter-
viewed. In a subsample of half of the households, all men aged 15-49
that were either permanent inhabitants of the household in the sample
or visitors present in the households on the night before the survey were
suitable to be interviewed. Also, a subsample of one eligible woman in
each household was randomly selected to be asked additional questions
regarding domestic violence.

2.2. Description of variables

This study has used under-5 child mortality as a dependent variable
to examine the effect and contribution of birth interval and wealth
status of women on under-five mortality. Here, economic situation
(wealth index) of women and birth interval are the primary exposures.
In survey data, wealth index is constructed with a set of household
amenities and assets collected by Nigeria Demographic and Health
Survey in 2013. The study has included the number of demographic and
socioeconomic predictors in the analysis. These variables are sex of
child (males and females), place of residence (urban and rural), re-
spondent education (educated and illiterate), respondent occupation
(working and not working), mother age at first birth (< 20 year, 20-29
year, and 30 + year), institutional delivery (yes and no), antinatal care
(yes and no), birth interval (< 2 year, 2-3 year, and 3 + years), birth
size (small/smaller, average, or larger), religion (Catholic, traditionalist
and other, other Christian, and Islam), sanitation (yes, no), and wealth
index (poor, middle, and rich).

2.3. Methodology

Bivariate and Cox regression analyses have been employed with the
help of SPSS version-20 software. Bi-variate analysis has been used to
measure the distribution of under-5 child mortality in different groups
of wealth and birth interval according to different background char-
acteristics. However, Cox regression analysis has been used for mea-
suring the effect of wealth and birth interval on under-5 child mortality
in Nigeria.

2.4. Cox-regression analysis

Cox regression (or proportional hazards regression) is a method for
investigating the effect of some variables upon the time a specified
event takes to happen. In the perspective of an outcome such as death,
this is known as Cox regression for survival analysis. Here, Cox pro-
portional regression was employed to examine the effect of birth in-
terval and wealth quintile on under-five child mortality.

This model was used primarily due to two reasons: first, because
Cox proportional hazard regression analysis is suitable while analyzing
survival data and handling censored observation, and second, in order
to account for the hierarchical structure of the data.'” Using the mul-
tilevel Cox proportional hazard model, the probability of childhood
death is regarded as the hazard.'® The hazard has been modeled using
the following equations:

ln( 3(0)
Ho(t)

)Z biXi + byXo + b3 X +

Where, X;, X5 Xy is the set of explanatory variables, and by, by
by are the coefficient estimates by Cox regression. Hy(t) is the
baseline hazard at time t, stand for the hazard for a person with the
value O for all the independent variables.H (t) is the hazard function at
time t; Hazard ratio (HR) can be defined as HR = H(t)/Hq(t).

3. Results

Under-5 child mortality is higher among children belonging to poor
households and those having less than two years of birth interval.
Around 16% under-5 children belonging to low-income families die
before reaching their fifth birthday, while in wealthy households this
number is just 8%. Similarly, among those who are two years of birth
interval, the number of deaths was almost double that of those whose
birth interval was three or more years. The overall mortality decreased
as household status and birth interval increases (Figs. 1 and 2).

The estimation of under-five child mortality by wealth status and
some selected socio-demographic characteristics is shown in Table 1. It
indicates that the under-five mortality is high among illiterate mothers
and the mothers who had their first child when they were just 20 or
less. The gap between educated and non-educated mortality is high in
poor households and decreases as household economic status increases.
Under-five mortality in richer households is almost half that of poor
households. Mother having less than two years of birth interval and
those belonging to the low-income family have high child mortality
(23.1%) compared to those who have three plus years' birth interval
(8.8%). Similarly, the gap in between > 2 years and 3 + years of the
birth interval is large in both middle and richer households. It is high in
Muslim community, in both poor and middle households, while in rich
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Fig. 2. Under-5 child mortality by birth interval in Nigeria, 2013.

Table 1
Under-five mortality in different wealth status according to selected socio-de-
mographic characteristics, Nigeria, 2013 (N = 7468).

Table 2
Under five child mortality in different groups of the birth interval according to
selected socio-demographic characteristics, Nigeria, 2013 (N = 6024).

Backgrounds Characteristics Under five Child deaths

Backgrounds Characteristics Under five Child deaths

Poor Middle Rich < 2Years 2-3 Year 3 + Year
(nl1 = 4659) (n2 = 1262) (n3 = 1547) (nl1 = 2573) (n2 = 2231) (n3 = 1220)
Sex of child Male 16.5 11.5 8.4 Sex of child Male 19.6 121 8.0
Female 15.1 10.1 6.7 Female 17.8 10.9 6.6
Place of Urban 15.1 9.7 7.1 Place of Urban 13.2 7.8 5.9
residence Rural 15.8 11.3 8.9 residence  Rural 21.2 13.3 8.1
Respondent Not educated 16.5 121 9.4 Respondent Not educated 22.5 14.0 8.3
education  Educated 13.0 9.8 7.2 education  Educated 135 8.5 6.4
Respondent Not working 15.0 10.4 7.4 Respondent Not working 18.7 11.5 6.7
occupa- Working 16.1 10.9 7.6 occupa- Working 18.8 11.5 7.4
tion tion
Mother age at < 20 year 16.2 11.5 8.1 Mother age at < 20 year 20.5 12.5 7.6
first birth 20-29 year 14.0 9.2 6.9 first birth ~ 20-29 year 14.7 9.1 6.5
30 + year 13.1 7.6 6.9 30 + year 9.7 8.3 5.9
Institutional No 16.1 11.2 8.8 Institutional No 20.2 12.5 7.8
delivery Yes 11.1 9.1 5.2 delivery Yes 9.2 6.4 5.5
Antenatal care  No antenatal 7.3 5.4 8.5 Antenatal care  No antinatal 10.5 7.1 5.1
(ANC) care (ANC) care
Yes 7.0 5.1 4.0 Yes 5.3 5.2 4.3
Birth Interval < 2 year 23.1 16.5 11.5 Birth size small/smaller 18.1 13.3 8.5
2-3 year 14.8 9.7 7.1 Average or 11.7 7.7 5.3
3+ 8.8 6.7 5.8 larger
Birth size small/smaller 14.1 11.3 11.8 Wealth Index  Poor 23.1 14.8 8.8
Average or 10.6 6.9 5.1 Middle 16.5 9.7 6.7
larger Rich 11.5 7.1 5.8
Religion Catholic, 13.4 8.8 6.7 Religion Catholic, 14.2 9.0 5.1
traditionalist traditionalist
and other and other
other Christian  11.5 10.1 7.6 other Christian  14.0 8.7 6.7
Islam 16.6 11.6 7.6 Islam 21.0 13.0 7.9
Sanitation No 15.8 10.8 9.0 Sanitation No 20.3 12.6 7.8
Yes 15.8 10.8 6.7 Yes 16.2 9.8 6.5

Note: ANC information has taken only from the recent child.

families, mortality level is nearly more or less same in all communities.

Table 2 presents under-five mortality by birth interval and selected
socio-demographic characteristics. Mortality is high among male chil-
dren than females in all group of the birth interval (< 2, 2-3 and
3 + years). Mothers working or not does not seem to matter in terms of
under-five mortality. The gap in mortality between educated and not
educated mother having less than two years of the birth interval is
nearly 9% whereas in 2-3 and 3 + years, the gap is nearly 5.5% and 2%
respectively. Under-five mortality of mothers of less than two years
birth interval whose age at first birth is 20 years is 20.5% while in
30 + years is nearly 10%. Mother's age at - first birth does not seem to
play any major role in children whose birth interval is 3 + years.
Mothers who gave birth in hospitals and have not had antenatal care

236

Note: ANC information has taken only for the recent child.

(ANC) have higher under-5 mortality than those who are poor and have

had ANC. Mulsim mothers with less than 2 and 2-3 years of the birth

interval have higher under-5 mortality than mothers of other religions.
In case of the birth interval: first birth was excluded.

3.1. Effect of wealth and birth interval on under-5 child mortality

Table 3 presents the result of the Cox-regression predicting the
impact of wealth (socio-economic) and birth interval on under-5 mor-
tality in Nigeria. Three models have been fitted sequentially in this
estimation, with aim of observing the effect of wealth and birth interval
on under-5 child mortality and whether the effect of wealth sustains
when other variables (age of mother, mother's education, occupation,
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Table 3
Cox regression estimates for effects of wealth index, the birth interval on under-
5 child mortality in Nigeria, 2013.

Background Exp(B) (95.0% CI)
Characteristics
Model 1 Model 2 Model 3
Wealth Quintile
Poor” 1.00 1.00
Middle 0.77%%** 0.74%***
(0.65-0.92) (0.61-0.90)
Rich 0.67*** 0.72%**
(0.54-0.81) (0.57-0.91)
Birth Interval
<2 1.00 1.00
2-3. 0.93 (0.79-1.11)  0.94 (0.79-1.11)
3+ 0.76%** 0.77%%*
(0.64-0.91) (0.65-0.92)

Note:” Reference, *** = p < 0.01 (Significance at 1%), Model 1: Unadjusted
Birth interval, Model 2: Unadjusted Wealth Quintile, Control variable: Sex of
child, Place of residence, mothers education, mothers occupation, Mother Age
at first birth, Institutional delivery, Antenatal care, Birth size, Religion and
Sanitation.

place of delivery, religion and sanitation and birth interval) are in-
troduced into the model. The estimation started with a simple model
where wealth regressed against under-5 mortality. After that, other
remaining selected variables are added one by one. Model 1 indicates
that child mortality is significantly related to wealth (p < 0.01). The
likelihood of under-5 deaths in middle and rich households was 26%
and 33% less than the likelihood of under-5 deaths in the poor house-
holds. Children with three or more years of birth interval are 33% less
likely die within their first five years than those with two or fewer years
of birth interval (model 2).

In model-3, all variables were introduced to get the effect of wealth
and birth interval on under-5 child mortality and have found a gap in
the relationship between wealth and under-5 child mortality and also in
between birth interval and child mortality. Moreover, results of under-5
child mortality are more or less same in the birth interval of both model
2 and model 3; however, in the wealth-related model 1 and model 3, it
has slightly changed because birth interval along with others variables
has been controlled.

4. Discussion

Child mortality remains high in developing countries despite sig-
nificant decline in most parts of the developed world. Nigeria is a sig-
nificant contributor to under-five deaths in the world. There exist a
number of studies in Nigerian context but most of them have examined
mortality condition and determinants. None of the previous studies
have attempted to estimate under-5 mortality across socioeconomic
categories and birth intervals. Also, none of the previous studies have
shown the effect of wealth and birth interval on childhood mortality.
Therefore, to fill this gap, this study examined the effect of wealth and
birth interval on child mortality.

Around 16% children were dying before reaching their fifth
birthday in poor households, while in wealthy households; it was about
8% in Nigeria. The common causes of child mortality are diarrhea,
acuterespiratory infections, measles, and malaria. Some of the studies
had shown that many children in Nigeria die mainly from malaria,
diarrhea, neonatal tetanus, tuberculosis, whooping cough and bronch-
opneumonia.’*~'° Mosley and Chen® viewed morbidity and mortality
of the child as being influenced by causal factors of both socio-eco-
nomic and biological, operating through proximate determinants. A
study conducted by Jinadu et al.>' found dirty feeding bottles and
utensils, inadequate disposal of household refuse and poor storage of
drinking water to be significantly related to the high incidence of
diarrhea.

Clinical Epidemiology and Global Health 7 (2019) 234-238

In Nigeria, under-5 child mortality is high in the women having less
than two years of birth interval. It contributes to around two fifths,
while in 3 plus years birth interval is around 7%. The children less than
two years of age may be dying because of maternal factors (duration of
breastfeeding, immunization, inadequatebreastfed,etc.), while children
aged three years or more, the morality is just half of the morality among
those who are less than two years. It might be due to some additional
factors except maternal factors. From these two outcomes (less than 2
and 3 + years), it is also clear that around 50% chances of children
dying are because of mothers factors. Since, children of less than two
years fully depend more on mother than others. A study based on
Nigeria Demography Health Survey published in the Journal of
Biosocial Sciences in 2015 has also highlighted that birth interval and
wealth index are significant predictors of child mortality.'?

Numbers of children are dying more of illiterate mother belongs to
poor households followed by uneducated mothers of average economic
households. Some Study has also supported and shown that materna-
leducation is a significant factor influencing child survival.***> Also,
under-five child mortality is more or less same in both rural and urban
area's people living in poor households, while in a wealthy family; there
is slightly high in rural areas than urban areas. Moreover, Under —5
child mortality is high in rural areas having less than two years of birth
interval. The overall mortality is high in poor households and having
less than two years birth interval. As per birth interval, mortality is high
in rural areas rather than urban areas. Some other studies have sup-
ported and indicate that child mortality is likely to be more in the re-
gions that are primarily rural than urbanized areas. This is perhaps
partly because of the differentials in the distribution of health care fa-
cilities between urban and rural communities.***”

Individual-level attributes such as child's sex, birth size, re-
spondent's (maternal) education, mother age at first birth, and place of
delivery are significant predictors of child mortality in Nigeria. For
instance, the children of mothers aged 30 + years witnessed fewer
deaths than the children of younger mothers, thus lending credence to
the result of earlier studies.”®*° Children of mothers aged 30 + years
are likely to be better catered for than the children of younger mothers
because younger mothers are inexperienced about child rearing, they
are mostly uneducated and often marry too early.’® Wall®' cited the
challenges facing young mothers as child's death, severe anemia,
pregnancy-induced hypertension, obstructed labor, hemorrhage, fistula
and even death.

5. Conclusion

This study has highlighted the importance of both socioeconomic
status and birth interval in explaining variations in under-five child
mortality in Nigeria. The results of this study suggest the need to look
beyond health system in addressing the variations in under-five child
mortality in the country. To ensure a substantial reduction in under-five

mortality during infancy and childhood, attention needs to be paid on
socioeconomic conditions and birth interval.
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