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Abstract

Background Facility delivery remains an important public health issue in Nigeria. Studies have confirmed that
antenatal care may improve the uptake of facility delivery. However, information is rarely available in Nigeria on the
extent to which antenatal care in public health facilities is associated with delivery in public health facilities. The
objective of the study was thus to examine the extent of the association between antenatal care in public health
facilities and delivery in public health facilities in Nigeria. The study was guided by the Andersen behavioral model of
health services use.

Methods The cross-sectional design was adopted. Data were extracted from the most recent Nigeria Demographic
and Health Survey (NDHS). A sample of 9,015 women was analyzed. The outcome variable was the facility for delivery.
The main explanatory variable was the antenatal care facility. The predisposing factors were maternal age, age at first
birth, parity, exposure to mass media, and, religion. The enabling factors were household wealth, work status, partners’
education, women’s autonomy, health insurance, and, perception of distance to the health facility. The need factors
were pregnancy wantedness, the number of antenatal care visits, and the timing of the first antenatal care. Statistical
analyses were performed with the aid of Stata version 14. Two binary logistic regression models were fitted.

Results Findings showed that 69.6% of the women received antenatal care in public health facilities, while 91.6% of
them subsequently utilized public health facilities for deliveries. The significant predisposing factors were age at first
birth, parity, maternal education, and religion, while household wealth, work status, women'’s autonomy, and partners’
education were the significant enabling factors. The timing of the first antenatal contact, pregnancy wantedness, and
the number of antenatal care visits were the important need factors.
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their use for delivery care.

health, Nigeria

Conclusion To a significant extent, antenatal care in public health facilities is associated with deliveries in public
health facilities in Nigeria. It is imperative for governments in the country to take more steps to ensure the expanded
availability of public health facilities in all parts of the country since their use for antenatal care is well-associated with
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Background

Facility delivery refers to childbirth in any medical facil-
ity, which may guarantee or fail to guarantee provision of
skilled care at birth [1-3]. Notwithstanding, numerous
studies have used facility delivery to proxy skilled birth
attendance [2, 3]. Facility delivery is important because
it avails pregnant women the opportunity of receiv-
ing prompt and proper medical care for the treatment
of complications such as blood loss during childbirth,
obstructed labor, and other complications resulting from
pregnancy or childbirth [4, 5]. It also enhances the sur-
vival of newborns. This is achieved by reducing the risks
of illness and death through prompt detection by skilled
birth attendants, of causes of newborn illness, which
might result in deaths [6-8], particularly in the first week
of birth when most neonatal death occurs [9, 10]. But if
the causes of illness are treated rapidly and appropriately,
they might not result in child death. In spite of these
merits, non-facility deliveries, which actually represent
missed opportunities for facility delivery are still domi-
nant in many parts of Africa [4, 11].

Across the world, facility delivery is lowest in Africa
and Southern Asia though with substantial variation
across the two regions [12]. In Nigeria, the national
prevalence of facility delivery is still less than 40% among
childbearing women, with a substantial disparity between
rural (26%) and urban (61%) areas of the country [13]. It
is also noteworthy that there are no positive or negative
incentives being implemented in the country to either
encourage facility delivery or discourage non-facility
delivery. This contrast with the situation in the Philip-
pines, where a 'no home delivery policy’ is being imple-
mented [14]. Facility delivery thus remains an important
public health issue in Nigeria. This calls for further
research to identify additional practicable strategies for
improving the coverage of facility delivery in the country.

One important strategy adopted in Nigeria is to
encourage pregnant women to receive antenatal care
from skilled personnel either in public or non-public
health facilities. This is important because antenatal care
is the effective entry point for the utilization of all facil-
ity-based maternal and child healthcare services such as
facility delivery, postnatal care, and child immunization
[15]. Through the health education and counseling pro-
vided during antenatal care visits, women who received
antenatal care, particularly from skilled providers are

provided with vital information on the need to sustain
the utilization of other services within the continuum of
maternity care. Across developing countries, evidence
suggests that these services particularly antenatal and
delivery care services are more widely available and uti-
lized in public health facilities compared to private health
facilities [16—18]. This may be due to the dominance of
public-funded primary healthcare facilities in many
developing countries. For instance, in Nigeria, primary
healthcare facilities which are under the administra-
tion of the local governments constitute more than 80%
of health facilities in the country [19]. Though private
health facilities could provide inferior or superior care
depending on their contexts [20-22], they are usually
more expensive and not affordable to many childbear-
ing women, particularly in rural areas [23]. This leaves
the majority of pregnant women in developing countries
with the option of receiving antenatal and delivery care in
public health facilities.

Many existing studies in Nigeria and other countries
have established that not all women who receive ante-
natal care in health facilities subsequently have deliver-
ies in health facilities [24—30]. This has been attributed
to several factors such as mistreatment of women during
childbirth [31-35], lack of male partner participation,
unnecessary regulations imposed by providers [36], and
many other health systems challenges such as unavail-
ability of essential drugs and equipment, insufficient
number of health personnel, long waiting time at facili-
ties [37], and sub-optimal health management practices
[12, 38, 39]. Several other studies have equally provided
evidence that antenatal care is indeed crucial to the
uptake of facility delivery in developing countries [40—
44]. This provides support for the marginal increase in
the level of facility delivery in Nigeria from 36% to 2013
to 39% in 2018 bearing in mind that the level of antenatal
care from skilled providers also increased from 61 to 67%
within the same period in the country [13].

In spite of these numerous studies linking antena-
tal and delivery care, information is rarely available in
Nigeria on the extent to which antenatal care received
in public health facilities is associated with delivery in
public health facilities. The objective of the study was
therefore to examine the extent to which antenatal care
in public health facilities is associated with delivery in
public health facilities in Nigeria. This was with a view
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to providing information relevant to strengthening the
connections between the different levels of care within
the maternity care delivery system in the country. Such
information may also inform the women’s health and
safe motherhood strategy of the 2021 national policy
on population for sustainable development [45], as well
as the national health promotion policy which seeks to
promote more positive health-seeking behaviors of men
and women in the country [46]. The study was guided by
the research question: what is the extent of the associa-
tion between antenatal care in public health facilities and
delivery in public health facilities?

The Andersen behavioral model of health services use
provides the analytical framework of the study [47, 48].
The framework used in this study depicts facility deliv-
ery as dependent on three factors. The first is antenatal
care received in public health facilities. This represents
an important health behavior that affects the use of facil-
ity delivery. The second is the predisposing, enabling, and
need factors prescribed by the model. The predisposing
factors are the socio-demographic conditions of an indi-
vidual prior to the need for a particular health service.
The enabling factors are the economic, educational, or
other resources that facilitate the use of available health
services. The need factors are special conditions that cre-
ate the need for health services. These factors interact
within diverse external environments (e.g., place of resi-
dence, and geographic region) to influence the utilization
of facility delivery. The model was deemed suitable for the
study because it incorporates most socio-demographic
and health behavior characteristics that may influence
facility delivery. Several similar studies have applied the
model [49-51] with resultant supportive findings that
further justify the wide application of the model.

Methods

Design and data

The cross-sectional design was adopted in the study. This
entails examining the outcome variable and its covari-
ates on the basis of data collected at the same time from
different participants in the most recent Nigeria Demo-
graphic and Health Survey (NDHS). The survey was con-
ducted in 2018 as the seventh round of the Demographic
and Health Survey (DHS) program in Nigeria. Until 2023
when the eighth round is expected to be conducted, the
2018 NDHS remains the most recent and provides valid
estimates of basic demographic and health characteris-
tics in the country. The step-by-step methods employed
in conducting the survey have been widely published
and could be retrieved online via https://dhsprogram.
com/pubs/pdf/FR359/FR359.pdf. The 2018 NDHS con-
sists of diverse datasets such as women, men, kids, and
household recode files. The dataset utilized in this study
was the individual recode file. This contained individual
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women’s data. This covered 41,821 women of childbear-
ing age [13]. However, three groups of women were
excluded from the study. These are women who had no
child delivery in the last five years preceding the survey
(20,029), women who had non-facility deliveries (12,700),
and those who gave birth in a facility owned by a non-
government organization (91). This study thus included
9,015 childbearing women who had facility delivery dur-
ing their most recent delivery. The sample was weighted
by applying the weighting factor available in the dataset.

Outcome variable

The outcome variable was the facility for delivery. This
was measured from responses to the place of delivery.
The responses were grouped into two parts. The first is
public health facilities, which consist of deliveries in gov-
ernment hospitals, government health centers, govern-
ment health posts, and other public sector facilities. This
group was coded ‘1’ and represents the category of inter-
est in the study. Two, are private health facilities, which
consists of deliveries in private hospital/clinics, other
private medical facilities, and other non-public facilities.
This category was coded ‘0’

Explanatory variables

The main explanatory variable was the antenatal care
facility. This was divided into two groups, namely, pub-
lic health facilities and private health facilities. Included
in public health facilities are the antenatal care received
at government hospitals, government health centers,
government health posts, and other public sector health
facilities. Antenatal care received at private hospitals/
clinics, and other private medical facilities were included
in the non-public health facilities. Based on findings in
existing studies important covariates of facility delivery
were selected and grouped as predisposing, enabling, and
need factors in line with the Andersen model. The pre-
disposing factors examined were maternal age (15-24,
25-34, or 35—49 years), age at first birth (15-19, 20-24,
or 25 years or older), parity (primiparity — 1 child, mul-
tiparity — 2 to 4 children, or grand multiparity — 5 or
more children), exposure to mass media (low, moderate,
or high), and, religion (Christianity, Islam, or Others).
These variables have been found to be important drivers
of facility delivery in existing studies [2, 52—-55].

The selected enabling factors were household wealth
(poorest, poorer, middle, richer, or richest), work status
(employed or unemployed), partners’ education (none,
primary, secondary, or higher), women’s autonomy (low
or high) based on involvement in household decision-
making, health insurance (enrolled or not enrolled), and,
perception of distance to the health facility, which may
prevent a woman from accessing healthcare. Women’s
autonomy was generated from responses to who had
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the final say in their own healthcare, purchase of large
household items, and visits to friends/relatives by creat-
ing a composite index. This index has a total score of 12
points with 1-5 points indicating poor autonomy, and 6
points or higher indicating high autonomy. A number of
recent studies [37, 29, 56, 57, 3, 58] have established that
these variables are significant predictors of facility deliv-
ery. Three variables were selected as the need factors in
the study. These are pregnancy wantedness (planned or
unplanned), the number of antenatal care visits (3 or less,
4-7, or 8 +), and the timing of first antenatal care (first
trimester, second trimester, or third trimester). These
variables have been well-connected to the uptake of facil-
ity delivery in existing studies [3, 29, 52, 54]. In line with
the construct of the Andersen model, two, variables were
used as measures of the external environment. These are
the place of residence (urban or rural), and geographic
region (northern or southern). These variables have been
used for similar analytical purposes in previous studies
[1, 57, 59].

Data analysis

Statistical analyses were performed with the aid of Stata
version 14 [60]. Data were checked for non-response
and missing values prior to analysis to ensure that all
the variables have the same total frequency. The lev-
els of antenatal and delivery care in public health facili-
ties together with respondents’ profiles were presented
using frequency distribution and percentages. The cross-
tabulation of the research variables was carried out and
presented alongside the frequency distributions. The
relationship between the outcome and explanatory vari-
ables was examined using the unadjusted Odds Ratio
(uOR) with a 95% confidence interval. This was done
for the purpose of selecting variables for the multivari-
able model. Statistical significance at this level was set
at p<.025. In addition, a Variance Inflation Factor (VIF)
was performed to identify and eliminate collinear vari-
ables based on the VIF value. Any variable showing a VIF
value of 10 or above was excluded so that the estimation
of the regression coefficient is not misleading. This prac-
tice is widely applied in regression analysis [61].

At the multivariable level, two binary logistic regression
models were fitted. Model 1 was based on antenatal care
facilities and the predisposing enabling, and need fac-
tors. The essence of this model was to examine whether
the inclusion of the additional variables will weaken or
strengthen the influence of antenatal facilities on delivery
facilities as shown in the unadjusted model. Model 2 was
the full model which included all the research variables.
Models 1 and 2 estimated the regression coefficients
using the adjusted Odds Ratio (aOR) with a 95% confi-
dence interval. Statistical significance was set at the 5%
level (p<.05).
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Results

Univariate and bivariate results

Table 1 presents respondents’ socio-demographic, health
characteristic, and level of usage of public and private
health facilities for deliveries. Slightly more than two-
thirds (67.6%) of the respondents utilized public health
facilities for deliveries. Likewise, more than two-thirds
(69.6%) of the respondents received antenatal care in
public health facilities. Out of this proportion, the major-
ity (91.6%) subsequently had deliveries in public health
facilities. However, less than one-tenth (8.4%) of the
women who received antenatal care in public health
facilities had deliveries in private health facilities. Though
women in the 25-34 age group were dominant in the
sample (50.8%), the utilization of public health facilities
for deliveries was highest among younger women. Nearly
two-thirds of the women were less than 25 years at the
time of their first birth but the utilization of public health
facilities for deliveries declined consistently as age at first
birth increased. Primiparous women were dominant in
the sample (42.9%). However, the use of public health
facilities for deliveries was highest among grand multipa-
rous women (72.4%).

The majority of the women attained some level of edu-
cation but secondary education was the dominant level
attained among the women (49.8%). As maternal edu-
cation improved from one level to the next higher level,
the utilization of public health facilities for deliveries
declined consistently among women. Similarly, as mass
media exposure improved among women, the utilization
of public health facilities for deliveries declined consis-
tently. Christian women were dominant (60.8%) in the
sample compared to Muslim women, but Muslim women
reported higher usage of public health facilities for deliv-
eries compared to Christian women (80.6% vs. 59.3%).
The proportion of women from ‘richer’ or ‘richest” house-
holds was higher among the respondents, but the usage
of public health facilities for deliveries was lower among
these categories of women.

The majority of the respondents (77.6%) were employed
at the time of the survey but the use of public health facil-
ities for deliveries was higher among the unemployed
women. In contrast, women who had high autonomy
were not only dominant in the sample (86.8%), but they
also reported higher utilization of public health facili-
ties for deliveries. Distribution by partners’ education
revealed that secondary education was the most com-
mon educational level attained by respondents’ partners.
Except in the higher education category, as partners’ edu-
cation improved to the next higher level, the utilization of
public health facilities for deliveries declined. The major-
ity of respondents (79.0%) did not perceive the distance
to the health facility as a problem. However, this group of
women reported a similar usage of public health facilities
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Table 1 Usage of public health facilities for deliveries by respondents’ socio-demographic and health characteristics

Characteristic Frequency (%) Delivery facility Characteristic Frequency (%) Delivery facility
Private (%) Public (%) Private (%) Public (%)
Antenatal care facility Work status
Private facility 2,741 (304) 873 12.7 Unemployed 2,016 (224) 289 711
Public facility 6,274 (69.6) 84 91.6 Employed 6,999 (77.6) 334 66.6
Maternal age Women'’s autonomy
15-24 years 1,828 (20.3) 24.3 757 Low 1,187 (13.1) 44.0 56.0
25-34 years 4,585 (50.8) 339 66.1 High 7,829 (86.8) 306 69.4
35-49 years 2,602 (28.9) 355 64.5 Partners’ education
Age at first birth None 1,683 (18.7) 19.8 80.2
15-19 years 3,384 (37.5) 21.5 784 Primary 1,114 (123) 303 69.7
20-24 years 3,337 (37.0) 335 66.5 Secondary 3,987 (44.2) 36.8 63.2
25+ 2,294 (25.5) 46.8 53.1 Higher 2,231 (24.7) 35.1 64.9
Parity Perception of distance to health facility
Primiparity 3,872 (42.9) 343 65.7 Big problem 1,883 (21.0) 337 66.3
Multiparity 2,755 (30.6) 339 66.1 Not a problem 7,122 (79.0) 32.1 679
Grand multiparity 2,388 (26.5) 276 724 Health insurance
Maternal education Not enrolled 8,670 (96.2) 323 67.7
None 1,474 (16.3) 11.5 88.5 Enrolled 345 (3.8) 357 64.3
Primary 1,367 (15.2) 257 743 Timing of first antenatal visit
Secondary 4,491 (49.8) 374 62.6 First trimester 2,682 (29.8) 40.0 60.0
Higher 1,683 (18.7) 43.0 57.0 s trimester 5,356 (594) 296 704
Mass media exposure Third trimester 977 (10.8) 266 734
Low 1,588 (17.6) 20.0 80.0 Pregnancy wantedness
Moderate 4417 (49.0) 330 67.0 Planned 7,499 (83.2) 314 68.6
High 3,010 (334) 380 62.0 Unplanned 1,516 (16.8) 374 62.6
Religion Number of antenatal visits
Christianity 5,486 (60.8) 40.7 593 3orless 1,627 (18.0) 268 732
Islam 3,495 (38.8) 194 80.6 4-7 3,980 (44.2) 254 74.6
Others 34(04) 19.7 80.3 8+_ 3,408 (37.8) 433 56.7
Household wealth Place of residence
Poorest 548 (6.1) 154 84.6 Urban 5412 (60.0) 386 614
Poorer 1,109 (12.3) 19.8 80.2 Rural 3,604 (40.0) 23.1 76.0
Middle 1,856 (20.6) 255 745 Geographic region
Richer 2,495 (27.7) 320 68.0 Northern 3,808 (42.2) 17.5 825
Richest 3,007 (334) 44.7 553 Southern 5,207 (57.8) 433 56.7
Total 9,015 (100.0) 324 67.6 Total 9,015 (100.0) 324 67.6

Source: Authors’ analyses based on 2018 Nigeria Demographic and Health Survey.

for deliveries compared to those who perceived distance
to the health facility as a big problem. Virtually all the
respondents were not enrolled in any health insurance
scheme. However, the few women who enrolled in health
insurance reported higher usage of private health facili-
ties for deliveries.

The timing of the first antenatal care visit showed that
more than half of the respondents (59.4%) initiated their
first antenatal care visit in the second trimester of the
pregnancy. On the other hand, usage of public health
facilities for deliveries revealed that utilization of public
health facilities for deliveries was highest among women
who initiated antenatal care visits in the third trimester
of pregnancy. The majority of the respondents (83.2%)
planned their most recent delivery and reported higher

usage of public health facilities for deliveries. More
women (44.2%) had between three to seven antenatal
care attendance, and higher usage of public health facili-
ties for deliveries was also observed among them. Urban
women were dominant in the sample (60.0%) but rural
women reported higher usage of public health facilities
for deliveries. Similarly, southern women were dominant
among the respondents (57.8%) but northern women
reported higher utilization of public health facilities for
deliveries. Table 2 presents the relationships between
the research variables. Based on the uOR, two variables,
namely, perception of distance to a health facility, and
health insurance enrolment were not significantly related
to deliveries in public health facilities. These variables
were thus, excluded from further analysis.
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Table 2 Relationship between delivery in public health facilities and socio-demographic and health characteristics

Characteristic uOR P>t 95% CI Characteristic uOR p>|t 95% Cl
Antenatal care facility Work status

Private health facility - - - Unemployed - - -

Public health facility 5.12%%% p<.01 4.39-5.97 Employed 0.81%** p<.01 0.71-093
Maternal age Women's autonomy

15-24 years - - - Low - - -

25-34 years 0.63*** p<.01 0.53-0.74 High 1.78%%% p<.01 148-2.14
35-49 years 0.58*** p<.01 0.49-0.69 Partner’s education

Age at first birth None - - -

15-19 years - - - Primary 0.577%% p<.01 045-071
20-24 years 0.54%** p<.01 047-0.63 Secondary 0.42%** p<.01 0.35-051
25+years 0.371%%* p<.01 0.26-0.37 Higher 0.46*** p<.01 038-0.55
Parity Perception of distance to health facility

Primiparity - - - Big problem - - -
Multiparity 1.02 0.81 0.89-1.15 Not a problem 1.08 0.39 091-1.27
Grand multiparity 1.37%** p<.01 1.18-1.59 Health insurance

Maternal education Not enrolled - - -

None - - - Enrolled 0.86 0.33 063-1.17
Primary 0.37%** p<.01 0.29-0.48 Timing of first antenatal visit

Secondary 0.22%** p<.01 0.17-0.27 First trimester - - -

Higher 0.17%** p<.01 0.13-0.22 s trimester 1.58*** p<.01 140-1.79
Mass media low exposure Third trimester 1.84*** p<.01 1.50-2.26
Low - - - Pregnancy wantedness

Moderate 0.57%** p<.01 042-061 Planned - - -

High 0.47%** p<.01 0.32-0.52 Unplanned 0.76*** p<.01 066-0.88
Religion Number of antenatal visits

Christianity - - - 3orless - - -

Islam 2.85%%* p<.01 2.38-342 4-7 1.07 0.40 091-127
Others 2.81%** p<.01 1.17-6.74 8+ 0.48*** p<.01 0.40-057
Household wealth Place of residence

Poorest - - - Urban - - -

Poorer 0.74%* 0.04 0.55-0.99 Rural 2.10%** p<.01 1.72-2.55
Middle 0.53%** p<.01 0.39-0.72 Geographic region

Richer 0.39*** p<.01 0.28-0.53 Northern - - -

Richest 0.227%** p<.01 0.16-0.31 Southern 0.28*** p<.01 0.23-034

Multivariable results

Table 3 presents the effects of the socio-demographic and
health characteristics on the utilization of public health
facilities for deliveries. The inclusion of the predisposing,
enabling, and need factors in Model 1 did not undermine
the influence of antenatal care facilities on public health
facilities. Women who received antenatal care in public
health facilities were more than six times more likely to
utilize public health facilities for deliveries (aOR=6.38,
95% CI: 5.32-7.65). In the model, maternal age, and mass
media exposure were the two variables that failed to exert
a significant influence on the likelihood of deliveries in
public health facilities. The inclusion of the environmen-
tal context in Model 2 did not result in any substantial
change in the effects on the utilization of public health
facilities for deliveries. In the model, four predisposing
factors (age at first birth, parity, maternal education, and
religion), four enabling factors (household wealth, work

status, women’s autonomy, and partners’ education), and
three need factors (the timing of first antenatal care con-
tact, pregnancy wantedness, and the number of antenatal
care visits) were significant predictors of the odds of uti-
lizing public health facilities for deliveries.

Furthermore, in Model 2, women who received ante-
natal care in public health facilities were more than six
times more likely to use public health facilities for deliv-
eries compared to other women (aOR=6.82; 95% CI:
5.52-8.42). Older age at first birth was associated with
lower odds of utilizing public health facilities for deliver-
ies. Likewise, grand multiparous women were less likely
to use public health facilities for deliveries compared to
primiparous women (aOR=0.52, 95% CI: 0.47—-0.58). The
likelihood of utilizing public health facilities decreased
with improvement in the educational level attained.
Muslim women were more likely to utilize public health
facilities for deliveries compared to Christian women
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Table 3 Effects of socio-demographic and health characteristics on usage of public health facilities for deliveries
Characteristic predicting delivery in public health facilities Model 1 Model 2

aOR p> |t 95% Cl aOR p> |t 95% ClI
Antenatal care facility
Private health facility 1.00 - - 1.00 - -
Public health facility 6.38%** p<.01 5.32-7.65 6.82%** p<.01 552-842
Maternal age
15-24 years 1.00 - - 1.00 - -
25-34 years 1.03 087 0.73-1.45 1.09 0.61 0.78-1.53
35-49 years 0.99 0.99 0.63-1.59 1.07 0.77 068-1.69
Age at first birth
15-19 years 1.00 - - 1.00 - -
20-24 years 0.74** 0.01 0.59-0.92 0.78** 0.03 063-098
25+years 0.52%** p<.01 0.38-0.71 0.56%** p<.01 041-0.76
Parity
Primiparity 1.00 - - 1.00 - -
Multiparity 0.90 043 0.70-1.16 0.89 037 069-1.14
Grand multiparity 0.81*** p<.01 0.73-0.89 0.52%** p<.01 047-0.58
Maternal education
None 1.00 - - 1.00 - -
Primary 0.52%** p<.01 0.36-0.74 0.56*** p<.01 0.39-0.80
Secondary 0.38*** p<.01 0.26-0.55 0.43%** p<.01 029-062
Higher 0.36*** p<.01 0.23-0.57 0.40%** p<.01 0.25-062
Mass media low exposure
Low 1.00 - - 1.00 - -
Moderate 0.84 0.18 0.64-1.09 0.92 0.54 0.71-1.20
High 112 0.45 0.84-1.49 127 0.10 095-1.71
Religion
Christianity 1.00 - - 1.00 - -
Islam 1.61%%% p<.01 1.25-2.07 1.40%* 0.01 1.08-1.82
Others 1.78 0.25 0.67-4.74 2.02 0.18 0.72-567
Household wealth
Poorest 1.00 - - 1.00 - -
Poorer 092 0.68 0.61-1.38 0.94 0.78 063-141
Middle 0.78 0.29 049-1.23 0.89 0.63 056-141
Richer 0.78 0.29 0.49-1.23 1.03 0.88 065-1.63
Richest 0.57** 0.02 0.35-0.92 0.62%** p<.01 0.58-0.69
Work status
Unemployed 1.00 - - 1.00 - -
Employed 1.74%** p<.01 1.51-2.01 1.30%** p<.01 1.16-148
Women'’s autonomy
Low 1.00 - - 1.00 - -
High 1.13% 0.02 1.02-1.25 1.87%%* p<.01 162-2.17
Partner’s education
None 1.00 - - 1.00 - -
Primary 0.68** 0.02 0.50-0.95 0.74 0.06 0.53-101
Secondary 0.79 0.10 0.60-1.04 0.75%* 0.04 0.57-099
Higher 0.82 0.29 0.57-1.18 073 0.09 0.50-1.06
Timing of first antenatal visit
First trimester 1.00 - - 1.00 - -
Second trimester 0.98 0.82 0.79-1.20 1.01 0.88 0.82-1.26
Third trimester 4.48%** p<.01 2.99-6.71 4.50%** p<.01 302-6.71
Pregnancy wantedness
Planned 1.00 - - 1.00 - -
Unplanned 0.73** 0.01 0.57-0.92 0.75%* 0.02 0.59-096
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Table 3 (continued)
Characteristic predicting delivery in public health facilities Model 1 Model 2

aOR p> |t 95% Cl aOR p> |t 95% ClI
Number of antenatal visits
3orless 1.00 - - 1.00 - -
4-7 0.81 0.22 0.59-1.13 0.80 0.18 057-1.11
8+ 0.60%** p<.01 0.43-0.84 0.70%* 0.04 0.50-0.98
Place of residence
Urban 1.00 - -
Rural 1.471% 0.01 1.11-1.79
Geographic region
Northern 1.00 - -
Southern 0.55%** p<.01 042-0.71

Notes: RC (Reference category), **p<.05, ***p<.01

(aOR=1.40; 95% CI: 1.08-1.82). The likelihood of uti-
lizing public health facilities for deliveries reduces only
when household wealth improves to the next richest level
(aOR=0.62, 95% CI: 0.58-0.69). Employed women were
more likely to utilize public health facilities for deliver-
ies compared to unemployed women (aOR=1.30; 95%
CIL: 1.16-1.48). The likelihood of utilizing public health
facilities for deliveries was higher among women who
had a high level of autonomy compared to women who
had low autonomy (aOR=1.87, 95% CI: 1.62-2.17). The
odds of utilizing public health facilities for deliveries
reduce as women’s partners attained improved educa-
tion. While women who initiated antenatal contact in the
third trimester of pregnancy had higher odds of utilizing
public health facilities for deliveries (aOR=4.50, 95% CI:
3.02-6.71), the odds were lower among women who had
unplanned pregnancies (aOR=0.75, 95% CI: 0.59-0.96),
and women who had eight or more antenatal attendance
(aOR=0.70; 95% CI: 0.50—-0.98). Rural women were more
likely to have public health facility delivery compared
to urban women (aOR=1.41; 95% CI: 1.11-1.79), while
southern women had lower odds of public health facility
delivery compared to northern women (aOR=0.55; 95%
CIL: 0.42-0.71).

Discussion

This study reports that antenatal care in public health
facilities is significantly associated with deliveries in
public health facilities in Nigeria. Findings reveal that
Nigerian women tend to have child deliveries in the sec-
tor where antenatal care was received. As evident in the
study, the majority of women who received antenatal care
in public health facilities had deliveries in public health
facilities, and the majority of those who received antena-
tal care in private health facilities equally had deliveries in
private health facilities. This finding may be reasoned in
two ways. On one hand, the finding suggests that in spite
of the challenges associated with the use of public health
facilities in the country [32, 35, 38], many women may

prefer to remain within the sector to access other needed
maternal healthcare services possibly because the public
sector facilities may be the affordable maternal health-
care services to women from all socio-economic back-
grounds [16-18]. This is an indication that governments
at all levels in the country should ensure expanded avail-
ability of public health facilities in all parts of the coun-
try. On the other hand, women who patronized private
health facilities are most likely to be those who are able
to afford the high cost of private health care, and in the
absence of serious complications, such women are not
likely to switch services to the public sector. Regardless of
the sector of antenatal or delivery care, it is important to
devise more measures that strengthen better connections
between one level of care to another level of care within
and between the different sectors of the maternity care
delivery system in the country. This will promote wom-
en’s health and safe motherhood through adequate access
to needed maternal healthcare services. Three other key
implications emerged from the findings.

One, the higher patronage of public health facilities
for maternity may continue to have serious implications
for public health financing, which is rarely sufficient
to address the growing health needs of the population.
In many parts of the country, a user fee removal policy
is being implemented in respect of maternal and child
health services [62-64], though some unofficial costs
might still be incurred in the process of utilizing these
services [65], virtually all the cost-of-service provision is
incurred by the government. This high cost needs to be
reduced due to two reasons. Firstly, sustained high public
spending on maternity care delivery may delay the gov-
ernment’s capacity to expand the available health infra-
structure, particularly in the Northern and rural parts of
the country where the utilization of facility delivery is the
poorest in the country. Secondly, there is a need to scale
up the utilization of private health facilities for both ante-
natal and delivery care. Many childbearing women may
not be patronizing private hospitals/clinics for maternity
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care in many developing countries due to the higher cost
of services compared to the public sector facilities [66].
In private health facilities, women even in rural areas
are expected to pay for appointments with obstetricians,
drugs, tests and ultrasound scans, and antenatal classes
[67]. This increases the costs of services and made many
women and their partners erroneously believe that pri-
vate health facilities are driven by profit motives.

Two, the ultimate effect of low patronage of private
health facilities for maternity care is sub-optimal use of
the private sector in improving facility delivery across
developing countries [68]. Private health facilities need
to be assisted to effectively play their role as a substitute
for public health facilities. Though, promoting the private
sector facility without corresponding improvement of the
public sector facility may widen the disparity between
poor and rich women in terms of access to healthcare,
which is not good for the attainment of health equity in
the country. Notwithstanding, two actions by the gov-
ernment may make private health facilities affordable
to more women who desire the services. On one hand,
the federal government of Nigeria, as well as the health
development partners should devise strategies to reduce
the cost of operating private health facilities in the coun-
try. For example, the government can provide tax rebates,
and subsidies on the importation of medical equipment
to reduce the cost of operating formal private health facil-
ities in the country. Though in the short run, granting tax
relief to private health facilities may reduce government
revenue, in the long run, public spending on health may
reduce once the private sector becomes a key player in
health delivery in the country. However, these strategies
required the implementation of an effective regulatory/
supervisory framework [69], which is important for the
provision of quality services. On the other hand, the gov-
ernment could step up efforts to encourage more women
to enroll in the available health insurance schemes in the
country. As revealed in the study, enrolment for health
insurance schemes is very poor in the country and needs
to be scaled up to help more women afford the cost of
private healthcare services.

Three, the study revealed sets of predisposing, enabling,
and need factors that significantly associate with deliver-
ies in public health facilities. In agreement with findings
in existing studies, it was found that age at first birth [55],
grand multiparity [3, 37, 53], maternal education [54],
religion [54], and the timing of the first antenatal visit
[54], and numbers of antenatal care visits [52, 59] were
important correlates of the utilization of facility delivery.
It is important that these variables remain critical targets
of preconception health programs through the effective
mobilization of both young and older women of child-
bearing age in the community. A lot could be achieved by
designing additional public health educational programs
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that exemplify how these variables adversely affect ser-
vice utilization. The behavior change communication
strategy of the 2019 national health promotion policy
[46] could be expanded to accommodate the implica-
tions of these variables. This strategy should also include
providing more public health education on the dangers
of sub-optimal antenatal care visits and delaying the first
antenatal care visits by pregnant women in the country.
Also, findings showed that household wealth, working
status, women’s autonomy, and partner education were
significantly associated with the use of public health
facilities for delivery. This not only agrees with findings
in previous studies [29, 56, 57], but it also suggests that
improving the social conditions of men and women, par-
ticularly in rural areas through social development pro-
grams may boost the uptake of facility delivery in many
developing countries.

Strengths and limitations

The study filled an important knowledge gap by exam-
ining how well antenatal care in public health facilities
was associated with deliveries in public health facilities,
which was largely ignored in many existing studies that
linked antenatal and delivery care. The findings in the
study provide more support for the application of the
Andersen behavioral model of health services use. The
study thus made contributions to the existing body of
knowledge in respect of facility delivery. The nationally
representative data analyzed in the study are available in
the public domain, and with the description of the study
variables, findings in the study could be confirmed by
other researchers. Notwithstanding, the use of cross-
sectional data in the study may not permit establish-
ing actual causality between antenatal and delivery care
in public health facilities. It is however worthy of note
that the association between antenatal and delivery care
in public health facilities as found in the study is strong
enough to imply that antenatal care in a public health
facility is a strong driver of public health facility delivery.
Also, findings in the study suggest the possibility of some
women who did not receive ANC in public health facili-
ties do have deliveries in public health facilities. How-
ever, the data analyzed did not capture possible reasons
for this health behavior. We suggest a follow-up study
using the qualitative procedure to shed more light on this
health behavior. In Addition, the analysis was based on
self-report, which may be affected by recall bias during
the survey.

Conclusion

Based on further analysis of the Nigeria demographic and
health survey data, the study provides additional evidence
that public health facilities are not only more patronized
for antenatal care, but also that patronage is significantly
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associated with delivery in public health facilities in the
country. This finding implies that many childbearing
women continue to utilize public health facilities in spite
of existing challenges because they may be affordable
facilities for women of all socio-economic backgrounds.
It is imperative for governments in the country to take
more steps to ensure the expanded availability of pub-
lic health facilities in all parts of the country since their
use for antenatal care is well-associated with their use for
delivery care. Also, it is important that more measures
are devised to strengthen the connection between ante-
natal and delivery care within the public sector of the
maternity delivery system in the country. There is equally
a need to reduce the cost of accessing maternity care in
private health facilities to make the sector affordable to
more women who might need the services.
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