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Abstract Background: Health facility-based delivery has been considered to be an important factor in reducing
maternal and child deaths. Evidence suggests that 63 per cent of women aged 15-49 years deliver at home. This
study seeks to examine the effect of health facility-based delivery on child mortality in Nigeria. Methods:
Secondary data from the 2013 Nigeria Demographic and Health Survey was used. Variables on place of delivery as
well as demographic and socio-economic characteristics of the study sample were analysed. Data analysis was
carried out using STATA 12. Univariate, bivariate and multivariate analyses were conducted. Results: Results
showed that health facility-based delivery was not significantly associated with child mortality. However, being a
child of women aged 25-34 years, being a child of women aged 35 years or older, being a child of a woman with
secondary or higher education, being a child of a woman living in rural area, being a child of a woman living in
North West region, being a child of a woman living in South East region, being a child of a married woman, being a
child of a woman with more than five members, being a child of a woman with 2-4 birth order, being a child of a
woman with five or more birth order, being a child of a woman with 3 and 4 children and being a child of a woman
with five or more children were significantly associated with child mortality. Conclusions: Our study concludes that
health facility-based delivery is not a significant predictor of child mortality in Nigeria. However, demographic and
socio-economic factors were significantly associated with child mortality. Therefore, policy makers need to target
these factors in their effort to reduce child mortality.
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1. Introduction

Child mortality is a public health problem in both
developed and developing countries. Globally, it is
estimated that 5.8 million children under 5 years of age
died at the end of 2015. [1] Also, 2.6 million neonatal
deaths were reported in 2015 around the world. [1] Africa
has the highest risk of child mortality before completing
five years with an average of 81 per 1000 live births. [2]
However, sub-Saharan Africa (SSA) has the highest level
of child mortality in the world with 1 in 9 children dying
before age five, more than 16 times the average for
developed regions. [3] In 2015, mortality rate for children
aged 1-4 years was about 2.5 million in SSA. [1] Global
efforts to reduce child mortality led to the establishment of
Millennium Development Goal (MDG) 4 target which
aimed to reduce under 5 mortality by two-third between
1990-2015 as well as the Sustainable Development Goal
(SDG) 3.2 with targets of reducing under 5 mortality to
fewer than 25 deaths per 1000 live births, decreasing

neonatal mortality to fewer than 12 deaths per 1000 live
births and ending preventable deaths of new-borns and
children younger than 5 years, all by 2030. [1] Although,
the MDG 4 target led to substantial reduction in child
mortality around the world but most low and middle
income countries (LMICs) in SSA fell short of achieving
MDG 4 target recording rates exceeding 100 per 1000 live
births. [1] Evidence suggests that Nigeria had the second
largest number of under 5 deaths (726,600) in the
world after India in 2015. [1] In 2017, World Health
Organization (WHO) estimates that infant mortality is 69
deaths per 1000 live births, under 5 mortality is 109 deaths
per 1000 live births while neonatal mortality is 34 deaths
per 1000 live births. [4] Though Nigeria has also made
some gains over the decades in reducing child mortality
but the progress has been slow. In addition, there is
variation in under 5 mortality rates across Nigeria ranging
from 72 deaths per 1000 live births in Edo State to 209
deaths per 100 live births in Zamfara State at the end of
2013. [5] Numerous studies on the determinants of child
mortality have been conducted in LMICs including
Nigeria. [6-20] Findings of these studies showed
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that a number of factors are associated with child mortality.

In spite of the numerous studies on the determinants of child
mortality in Nigeria and elsewhere, child mortality remains a
major public health challenge besides it continues to be a
subject of debate around the world.

Health facility-based delivery has been considered to be
an important factor in reducing maternal and child deaths.
WHO recommends skilled assistance with delivery and
this can be achieved when pregnant women deliver in a
health facility. Health facilities are expected to have
skilled health workers that can manage complications that
may arise at the time of delivery or refer the mother to the
next level of care. According to Nigeria Demographic and
Health Survey (NDHS) in 2013, 63 per cent of pregnant
women aged 15-49 years delivered their babies at home
without any antenatal care (ANC) visit. [21] The situation
is critical in North East and North West regions of Nigeria
where over 79% of pregnant women aged 15-49 delivered
their babies at home. [21] Over 60% of pregnant women
in Bayelsa, Plateau and Niger States delivered at home
rather than a health facility. [21] While previous studies
have shown that some factors are associated with health
facility-based delivery, [22-30] there is limited evidence
on the impact of health facility-based delivery on child
mortality in Nigeria.[31] Studies conducted on the impact
of health facility-based delivery on child mortality
elsewhere have shown that health facility-based delivery
reduce the risk of child mortality. [32,33,34,35,36] Hence,
the need for a study focusing on health facility-based
delivery as the main predictor variable of child mortality
in Nigeria to generate new knowledge on how best to
address the problem of child survival. This study aims to
examine the relationship between health facility-based
delivery and child mortality in Nigeria. The study
contributes to knowledge and the scarce literature
focusing on this topic as well as inform policy decision
towards reduction in child mortality as well as improved
health infrastructure and health service delivery.

2. Methods

2.1. Data Source

Secondary data from the 2013 NDHS was used for the
study. NDHS is a nationally representative cross-sectional
study conducted by the National Population Commission
(NPC) with funding by United States Agency for
International Development (USAID), the United Kingdom
Department for International Development (DFID)
through Partnership for Transforming Health Systems
Phase Il (PATHS2), and the United Nations Population
Fund (UNFPA) with technical support from ICF
International. The NDHS 2013 provides updated estimates
of some of the basic demographic and health indicators
covered in the earlier surveys such as fertility levels,
marriage, fertility preferences, awareness and use of
family planning methods, child feeding practices,
nutritional status of women and children, adult and
childhood mortality, awareness and attitudes regarding
HIV/AIDS, in addition, to information on violence against
women.

2.2. Study Design

This was a retrospective cross-sectional study of 18,712
live births during the five years preceding the survey.

2.3. Data Collection

Relevant data for the study were extracted from the
2013 NDHS dataset using simple random sampling and
stratification techniques. Among the numerous variables
in the dataset, only fifteen variables were selected for the
purpose of this study. The data were thereafter cleaned, re-
categorized and recoded as necessary.

2.4. Variables Measurement

2.4.1. Dependent Variable

The dependent and/or outcome variable in this study is
child mortality measured by under-five mortality (coded
as 1 if dead and 0 if alive) which is defined in this study as
the probability of dying between age 0 and five years.

2.4.2. Independent Variables

The independent and/or explanatory variables were
guided by Andersen’s Behavioural Model, [37] Mosley-
Chen Model [38] and literature review on the impact of
place of delivery on child mortality.[31-36,39] In the
Andersen’s Behavioural Model, the variables that
determine the demand for health care are categorized into:
predisposing factors (age, sex, ethnicity and household
head characteristics); enabling factors (location, geo-
political zone, education, health insurance status and
household income); and need factors (perceived severity
of illness, self-reported health status, presence of
physician diagnosing chronic diseases and overweight). In
the Mosley-Chen Model which is an analytical framework
for the study of the determinants of child survival in the
developing countries including Nigeria, the variables that
determine child mortality are categorized into: individual-
level variables (i.e. individual productivity — at mothers or
fathers’ level as well as traditions/norms/attitudes);
household-level variables (e.g. income and wealth) and
community-level variables (i.e. ecological setting; political
economy and health system). These variables operate at
various levels through the proximate determinants (i.e. the
intermediate factors) to influence childhood mortality. The
Mosley-Chen Model provides the link between child
mortality determinants (i.e. independent variables at
individual, familial and community levels), the proximate
factors (i.e. intermediate variables) and the child survival.

In our study, the main independent variable is the place
of delivery which was defined according to the survey
questionnaire and recoded as at home and health facility.
The following are the cofounding variables: maternal age
refers to the age of women at the time of the household
survey and was categorized as 15-24, 25-34 and 35 +.
Maternal education refers to the highest level of education
attained by the mother and was categorized into no
education, primary education and secondary or higher
education. Place of residence refers to the location of a
woman’s residence and was grouped into urban and rural
areas. Nigeria is also grouped into six geo-political zones:
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North Central, North East, North West, South East, South
West and South South. Socio-economic status (SES) was
constructed using household wealth index based on asset
variables such as house ownership, land ownership,
ownership of a car, type of dwelling place, number of
rooms occupied, material of wall of dwelling, floor of
dwelling, roof of dwelling, type of fuel for cooking,
source of lighting, location of kitchen, source of drinking
water and type of toilet facility used. These variables were
summed up for each household and their members. The
final scores were used for grouping into wealth quintile as
poorest, poorer, middle, richer and richest. Marital status
describes the type of marital relationship the mother was
in and was categorised as never married, married, living
with partner, widowed, divorced and separated. Religion
refers to the religious affiliation of mothers and was
recoded as Christian, Islam and Others. Maternal
occupation describes the type of employment women
were engaged in and was recoded as not working,
professional/cleric, sales/agriculture/self-employed and
manual worker. Family size was defined according to the
survey questionnaire and recoded as less than five
members and more than five members. Birth order was
defined according to the survey questionnaire and recoded
as first birth, 2 to 4 birth order and five or higher birth
order. Parity was defined according to the survey
questionnaire and recorded as less than 3 children,
between 3 to 4 children and five or more children. Gender
of household head was defined according to the survey
questionnaire and recorded as male and female.

2.5. Statistical Analysis

Data were analysed using STATA 12. Descriptive
statistics was used to analyse the demographic and socio-
economic characteristics of the study sample as well as the
outcome variable in the form of frequency tables and
simple percentages. Chi square analysis was used to test
for associations between independent variables and child
mortality. Thereafter, multivariate logistic regression was
used to examine associations between the dependent
variable (child mortality) and the independent variables
(place of delivery, maternal age, maternal education, place
of residence, geo-political zone, socio-economic status,
marital status, religion, maternal occupation, family size,
birth order, parity and gender of household head). Using
the equation in the binary logistic regression model:

Y= Lo+ BiXi+PaXy+ BaXz.. By Xy +Ej ()

Where y is the outcome/dependent variable, £, is the
constant/intercept, fi...5, are the regression coefficients
and the X;....X, are a collection of independent/explanatory
variables and E; is the error term. Tests were done at a
confidence level of 95% and at 5% significance level.

2.6. Ethical Consideration

In obtaining the micro data, a request was made on the
DHS program website on September 10, 2017 and
approval was granted to download the data on the same
day, hence, there were no ethical issues of concern. Issues
of informed consent, confidentiality, anonymity and

privacy of the study sample were addressed by the
Institutional Review Board (IRB) of ICF Macro
International in the United States and Nigeria Health
Research Ethics Committee (NHREC) of the Federal
Ministry of Health (FMOHR).

3. Results

3.1. Descriptive Statistics

Table 1 presents the outcome variable and the
socio-demographic characteristics of respondents. Out of
the 18712 live births during the five years preceding the
survey, 1,140 children had died. With respect to place of
delivery, only (37.66%) of children were delivered in a
health facility while (62.34%) were delivered at home.
The majority of study sample (46.39%) were children of
mothers aged 25-34 years. With respect to maternal
education, (44.98%) of children belong to mothers who
had no education, (20.64%) were children of mothers with
primary education and (34.38%) were children of mothers
with secondary or higher education. Majority of the study
sample (66.11%) were children of mothers living in rural
area while only (33.89%) are children of mothers living in
urban area. Respondents consisted of households and
individuals from the six geo-political zones: North Central
(15.63%), North East (19.44%), North West (30.42%),
South East (8.57%), South South (12.61%) and South
West (13.33%). As high as (90.77%) of the study sample
are children of women who are married. More than half of
children (56.6%) were from Muslim family while only
(41.90%) of children were from Christian family. A total
of (72.7%) of children were from households with family
size of five or more people while only (27.3%) of children
had a family size of less than five members. Almost half
of the children (43.95%) were of 2-4 birth order while
only (38.42%) of the children were of five or higher birth
order. Most of children (39.38%) were from households
with parity less than three children while (31.65%) of
children were from households with parity of between 3
and 4 children. Only (28.97%) of children were from
households with parity of five or more children. As high
as (88.17%) of children were from male headed
households while (11.83%) of children were from female
headed households.

3.2. The Relationship between Health
Facility-based Delivery and Child
Mortality

Table 2 shows the bivariate analysis of the relationship
between health facility-based delivery and child mortality.
There was a statistically significant association between
child mortality and variables such as place of delivery,
maternal age, maternal education, place of residence,
geo-political zone, socio-economic status, marital status,
religion, maternal occupation, family size, birth order and
parity. However, gender of household head was not
significantly associated with child mortality. Only
variables that were statistically significant with the outcome
variable were included in the multivariate analysis.
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Table 1. Outcome variable and socio-demographic characteristics of
respondents

Table 2. Bivariate analysis of the relationship between health
facility-based delivery and child mortality

Demogr_aphic and SQCiP' Respondents (%) Demograp_hit_: and Socio-economic Child mortality
economic Characteristics (N =18,712) Characteristics

Outcome variable Chi square p value
Child mortality Place of delivery 32.46 0.000*
Alive 17,572 (93.91%) Maternal age 39.27 0.000*
Dead 1,140 (6.09%) Maternal education 48.80 0.000*
Independent variables Place of residence 45.30 0.000*
Place of delivery Geo-political zone 52.50 0.000*
Athome 11,665 (62.34%) Socio-economic status 70.42 0.000*
;ei'th fTC"'ty 7,047 (37.66%) Marital status 12.16 0.033*

aternal age —

Toos 9 NIRRT Religion _ 6.97 0.031*
2534 8,680 (46.39%) Maternal occupation 8.00 0.046*
35+ 5,481 (29.29%) Family size 84.18 0.000*
Maternal education Birth order 35.87 0.000*
No Education 8,417 (44.98%) Parity 98.16 0.000*
Primary 3,862 (20.64%) Gender of household head 0.15 0.697

Secondary and higher 6,433 (34.38%)

Place of residence

Urban 6,341 (33.89%)

Rural 12,371 (66.11%)

Geo-political zone

North Central 2.924 (15.63%)

North East 3,638 (19.44%)
North West 5,692 (30.42%)
South East 1,604 (8.57%)
South South 2,359 (12.61%)
South West 2,495 (13.33%)
Socio-economic status

Poorest 4012 (21.44%)
Poorer 4206 (22.48%)
Middle 3,785 (20.23%)
Richer 3,556 (19.00%)
Richest 3,153 (16.85%)

Marital status

Never Married 507 (2.71%)

Married 16,985 (90.77%)
Living with partner 548 (2.93%)
Widowed 276 (1.47%)
Divorced 216 (1.15%)
Separated 180 (0.96%)
Religion

Christian 7,841 (41.90%)

Islam 10,591 (56.60%)

Others 280 (1.50%)
Maternal occupation
Not working 5,260 (28.11%)

Professional/clerical 836 (4.47%)

Sales/Agriculture/self employed 10,416 (55.66%)

Manual worker 2,200 (11.76%)

Family size

Less than five members 5,109 (27.30%)

More than five members 13,603 (72.70%)
Birth order
First birth 3299 (17.63%)

2-4 birth order 8223 (43.95%)

5 + birth order 7190 (38.42%)

Parity

Less than 3 children 7,368 (39.38%)

Between 3 and 4 children 5,923 (31.65%)

5 or more children 5,421 (28.97%)

Gender of household head

Male 16,498 (88.17%)

Female 2,214 (11.83%)

*p<0.05.

Table 3 present results of the multivariate analysis of
the relationship between health facility-based delivery and
child mortality. Children who were delivered in a health
facility had reduced risk (AOR: 0.90; 95% C.I: 0.74-1.03;
p=0.119) of childhood death compared with children who
were delivered at home. However, there was no
statistically significant association between health facility-
based delivery and child mortality. Children of mothers
aged 25-34 years (AOR: 1.21; 95% C.I: 1.00-1.45;
p=0.046) and 35 years and above (AOR: 2.47; 95% C.I:
1.98-3.14; p=0.000) had increased risk of childhood death
respectively compared with children of mothers aged 15-
24 years and this was statistically significant. The risk of
child mortality was reduced in children of mothers with
secondary or higher education (AOR: 0.70; 95% C.I: 0.57-
0.86; p=0.001) and this was statistically significant.
Children born in rural area had increased risk (AOR: 1.36;
95% C.I: 1.16-1.60; p=0.000) of childhood death
compared with children born in urban area and this was
statistically significant. Children born in North West
region (AOR: 1.34; 95% C.I: 1.07-1.67; p=0.009) and
South East region (AOR: 1.82; 95% C.I: 1.39-2.40;
p=0.000) respectively were significantly associated with
increased risk of childhood death compared with children
born in North Central, North East, South South and South
West regions. The risk of child mortality was significantly
reduced for children whose mothers were married (AOR:
0.67; 95% C.I: 0.45-0.97; p=0.037). Children who belong
to households with family size of five or more people
(AOR: 0.58; 95% C.I: 0.49-0.67; p=0.000) had reduced
risk of child mortality compared with children who belong
to households with family size less than five members and
this was statistically significant. The risk of child
mortality was significantly higher for children of 2-4 birth
order (AOR: 1.23; 95% C.I: 1.02-1.50; p=0.033) and five
or more birth order (AOR: 6.00; 95% C.I: 4.52-8.00;
p=0.000) respectively. Children from households with
parity between 3-4 children (AOR: 0.24; 95% C.I: 0.20-
0.97; p=0.000) and 5 or more children (AOR: 0.08; 95%
C.I: 0.06-0.10; p=0.000) respectively had lower risk of
child mortality compare with children from households
with parity less than 3 children and this was statistically
significant.
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Table 3. Multivariate analysis of the relationship between health facility-based delivery and child mortality

Demographic and Socio-economic

Characteristics Child mortality

Unadjusted OR 95% C.I. p value Adjusted OR 95% C.I. p value
Place of delivery
At home 1 1 1 1 1 1
Health facility 0.90 (0.76-1.06) 0.205 0.88 (0.74-1.03) 0.119
Maternal age
15-24 1 1 1 1 1 1
25-34 0.83 (0.69-0.99) 0.044* 1.21 (1.00-1.45) 0.046*
35+ 0.40 (0.32-0.50) 0.000* 2.47 (1.98-3.14) 0.000*
Maternal education
No Education 1 1 1 1 1 1
Primary 0.94 (0.77-1.14) 0.517 1.07 (0.90-1.29) 0.424
Secondary or higher education 1.38 (1.09-1.74) 0.008* 0.70 (0.57-0.86) 0.001*
Place of residence
Urban 1 1 1 1 1 1
Rural 0.78 (0.66-0.94) 0.007* 1.36 (1.16-1.60) 0.000*
Geo-political zone
North Central 1 1 1 1 1 1
North East 0.81 (0.64-1.04) 0.097 1.23 (0.98-1.55) 0.075
North West 0.75 (0.59-0.95) 0.017* 1.34 (1.07-1.67) 0.009*
South East 0.58 (0.43-0.77) 0.000* 1.82 (1.39-2.40) 0.000*
South South 0.88 (0.67-1.16) 0.365 1.15 (0.88-1.50) 0.304
South West 1.10 (0.83-1.46) 0.494 0.92 (0.69-1.21) 0.543
Socio-economic Status
Poorest 1 1 1 - - -
Poorer 0.99 (0.84-1.18) 0.973 - - -
Middle 1.19 (0.96-1.47) 0.110 - - -
Richer 1.02 (0.79-1.31) 0.881 - - -
Richest 1.33 (0.96-1.83s) 0.084 - - -
Marital Status
Never Married 1 1 1 1 1 1
Married 1.47 (1.00-2.16) 0.050* 0.67 (0.45-0.97) 0.037*
Living with partner 1.57 (0.93-2.67) 0.094 0.63 (0.37-1.07) 0.089
Widowed 1.16 (0.65-2.07) 0.615 0.87 (0.49-1.55) 0.634
Divorced 1.04 (0.56-1.93) 0.909 0.93 (0.50-1.74) 0.827
Separated 0.99 (0.53-1.86) 0.980 1.02 (0.54-1.90) 0.955
Religion
Christian 1 1 1 - - -
Islam 1.07 (0.87-1.32) 0.540 - - -
Others 1.22 (0.71-2.11) 0.477 - - -
Maternal occupation
Not working 1 1 1 - - -
Professional/clerical 1.03 (0.69-1.53) 0.899 - - -
Sales/Agriculture/self-employed 0.88 (0.76-1.03) 0.107 - - -
Manual worker 0.85 (0.69-1.05) 0.140 - - -
Family size
Less than five members 1 1 1 1 1 1
More than five members 1.74 (1.49-2.04) 0.000* 0.58 (0.49-0.67) 0.000*
Birth order
First birth 1 1 1 1 1 1
2-4 birth order 0.82 (0.68-1.00) 0.046* 1.23 (1.02-1.50) 0.033*
5 + birth order 0.17 (0.13-0.23 0.000* 6.00 (4.52-8.00) 0.000*
Parity
Less than 3 children 1 1 1 1 1 1
Between 3 and 4 children 4.15 (3.35-5.13) 0.000* 0.24 (0.20-0.30) 0.000*
5 or more children 12.72 (9.75-16.59) 0.000* 0.08 (0.06-0.10) 0.000*

*p<0.05.
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4. Discussion

Our study examined the relationship between health
facility-based delivery and child mortality in Nigeria. We
found that health facility delivery was not a significant
predictor of child mortality. A possible explanation for
this finding is that mothers who deliver their child at
home could have access to some form of skilled care at
the time of delivery. However, this result is in line with
similar studies conducted in Nigeria [31] and Malawi
and Zambia [39] but in contrast with studies conducted
n LMICs, [32] Bangladesh, [33] Indonesia, [34] Tanzania
[35] and SSA. [36] Children of mothers aged 25-49 years
were found to be significantly associated with increased
risk of child mortality. This could be due to the
non-utilization of maternal and child health services.
However, the finding is in contrast to similar studies
conducted in Ethiopia, [11] Bangladesh, [13] Nigeria
[14] and Tanzania. [35] Our study showed that children of
mothers with secondary or higher education significantly
had reduced risk of child mortality. A possible reason is
that women who are educated have more knowledge and
good health seeking behaviour. This finding is supported
by studies in Ethiopia, [11] Bangladesh [13,17] and
Nigeria. [16] We also found that children born to mothers
living in rural areas had a significantly increased risk of
child mortality. This could be due to poor access to
well-equipped health facilities in rural areas and
traditional birth attendant practices. However, the finding
is supported by similar studies conducted in Kenya, [12]
Bangladesh [13] and Nigeria. [14,31] In this study,
children born in North West region and South East
region were significantly associated with increased risk
of child death. Inequalities in the distribution of
health facilities and the provision of health services could
explain this observation. This finding is consistent
with a similar study in Nigeria. [6] The risk of child
mortality was significantly reduced for children whose
mothers were married. Children who belong to households
with family size of five or more people had significantly
reduced risk of child mortality. We found that the
risk of child mortality was significantly higher for children

of 2-4 birth order and five or more birth order respectively.

This finding is consistent with previous studies.
[12,13,14,15] Children from households with parity
between 3-4 children and 5 or more children respectively
had a significantly lower risk of child mortality. This is
consistent with the finding of similar study conducted in
Tanzania. [35]

5. Limitations of the Study

Our study has some limitations but this does not
invalidate our work. The study used cross-sectional secondary
data; hence, causality between the predictor variables and
outcome variable could not be established. Findings from
our study are also affected by the structure of the
questionnaire, mode of data collection, under-reporting of
number of deaths and recall bias due to self-reported
information.

6. Conclusions

Our study shows that there is no significant association
between health facility-based delivery and child mortality.
This implies that encouraging women to deliver their child
in a health facility is not enough. However, being a child
of women aged 25-34 years, being a child of women aged
35 years or older, being a child of a woman with
secondary or higher education, being a child of a woman
living in rural area, being a child of a woman living in
North West region, being a child of a woman living in
South East region, being a child of a married woman,
being a child of a woman with more than five members,
being a child of a woman with 2-4 birth order, being a
child of a woman with five or more birth order, being a
child of a woman with 3 and 4 children and being a child
of a woman with five or more children were significantly
associated with child mortality. Therefore, policy makers
need to target these factors in their effort to reduce child
mortality. The study has policy implications for the
provision of functional health facilities within specified
distance and improved quality of health service delivery.
We recommend the adequate supply of skilled health
professionals to health care facilities and the monitoring
and training of unskilled birth attendants on safe delivery
practices. Findings from our study suggest that health
facility-based delivery is a complex issue that requires
further research wusing the qualitative approach to
understand the effect of health facility-based delivery on
child mortality in Nigeria as well as explore the barriers to
health facility-based delivery for women.
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