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Abstract

Maternal healthcare utilization remains suboptimal in Nigeria, with persistent socioeconomic and geographical disparities
undermining progress toward reducing maternal morbidity and mortality. This study aims to assess the geographical and
socioeconomic inequalities of maternal healthcare utilization in Nigeria. Maternal healthcare utilization in Nigeria remains
suboptimal, with persistent socioeconomic and geographical disparities hindering progress in reducing maternal morbidity and
mortality. This study assessed inequalities in the utilization of antenatal care (ANC4+), facility-based delivery (FBD), and
postnatal care (PNC) using data from the 2018 Nigeria Demographic and Health Survey. Socioeconomic inequalities were
examined using Erreygers Normalized Concentration Indices (ENCI) and concentration curves disaggregated by region and
residence, while decomposition analysis identified key drivers. Findings revealed significant pro-rich inequalities across all
services. Facility-based delivery showed the widest gaps (urban ENCI = 0.295; rural = 0.121), particularly in the Northwest
(0.398) and Northeast (0.254). ANC4+ visits displayed moderate inequality, highest in the Northwest (0.169). PNC showed
minimal inequality, with ENCI values near zero. Wealth status was the strongest contributor to inequality, supported by
education, parity, and religion, while age, marital status, employment, autonomy, and insurance played minor roles. Although
overall utilization was higher in urban areas, inequality was more pronounced there, highlighting deep intra-urban socioeconomic
divides. Substantial socioeconomic and geographic inequities persist in maternal healthcare utilization in Nigeria. Targeted
interventions addressing financial, educational, and sociocultural barriers, especially in northern and urban-poor populations, are
crucial to narrowing gaps and improving maternal outcomes.
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1. Introduction

Maternal healthcare services, encompassing antenatal care and neonatal mortality worldwide [59, 60]. These services facili-
(ANC), facility-based delivery (FBD), and postnatal care  tate the early detection of complications, ensure skilled attend-
(PNCQ), are cornerstone interventions for reducing maternal ance during childbirth, and provide timely postnatal support,
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thereby reducing the risk of preventable deaths. Despite global
efforts to strengthen maternal health systems, maternal mortality
remains a major public health concern, with approximately
287,000 maternal deaths reported worldwide in 2020. Strikingly,
nearly 70% of these deaths occurred in sub-Saharan Africa,
where systemic weaknesses in healthcare access and equity re-
main pervasive [61].

Persistent inequalities in maternal healthcare utilization
have been documented across regions and income groups. For
instance, studies from South Asia demonstrate substantial
wealth-related gaps, with women in the poorest quintiles sig-
nificantly less likely to receive skilled delivery care compared
to wealthier groups [10]. Similarly, in Ethiopia and Tanzania,
rural women face disproportionately low access to skilled
birth attendance due to geographical barriers and weak health
infrastructure [14, 30]. In contrast, countries that have suc-
cessfully expanded maternal healthcare coverage, such as
Rwanda and Ghana, attribute improvements to targeted pro-
poor policies, health insurance schemes, and investments in
rural health systems [52]. These examples highlight that while
global progress is evident, inequalities remain entrenched and
context-specific.

Nigeria bears a disproportionate share of this burden, ac-
counting for nearly 20% of global maternal deaths while rep-
resenting only 2.4% of the world’s population [49, 62]. The
country’s maternal mortality ratio (MMR) of 512 per 100,000
live births and neonatal mortality rate of 39 per 1,000 live
births remain among the highest globally [37]. These figures
underscore the urgent need to improve access to and utiliza-
tion of maternal healthcare services if Nigeria is to meet the
Sustainable Development Goal (SDG) target of reducing the
global MMR to below 70 per 100,000 live births by 2030 [57].

However, utilization of maternal healthcare services in Ni-
geria remains suboptimal. The 2018 Nigeria Demographic and
Health Survey (NDHS) reported that while 67% of women re-
ceived at least one ANC visit, only 51% completed the recom-
mended four or more visits, 39% delivered in a health facility,
and 42% received PNC within two days of delivery [2, 37].
These national averages conceal deep and persistent inequali-
ties. Evidence shows that utilization is heavily stratified by
geographical and socioeconomic factors: rural women and
those in the poorest wealth quintiles are consistently less
likely to access maternal healthcare compared to their urban,
wealthier, and more educated counterparts [5, 44].

Geographical disparities reflect uneven distribution of
health facilities, poor road networks, insecurity in northern re-
gions, and regional variations in health system capacity [12,
24]. Socioeconomic inequalities are driven by poverty, low
education, and limited employment opportunities, which re-
strict women’s health literacy, financial autonomy, and ability
to seek timely care [35]. These intersecting barriers contribute
to Nigeria’s persistently high maternal and neonatal mortality
rates.

Although several policies and programs, including the Mid-
wives Service Scheme and free maternal care initiatives, have
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been implemented to improve access, progress has been une-
ven, and inequalities remain entrenched [42]. Previous studies
have documented maternal health disparities in Nigeria, but
many focus on single dimensions (e.g., urban—rural or wealth-
related gaps) or specific services (ANC or FBD), limiting un-
derstanding of the intersectional nature of inequalities. Few
employ advanced inequality measures, such as concentration
indices and decomposition analysis, which are necessary to
quantify the magnitude of disparities and identify their key
drivers [5].

This study seeks to address these gaps by conducting a com-
prehensive analysis of geographical and socioeconomic ine-
qualities in maternal healthcare utilization in Nigeria using na-
tionally representative NDHS data. Specifically, it examines
disparities in ANC, FBD, and PNC across wealth quintiles,
educational levels, employment status, place of residence, and
geopolitical zones, while accounting for relevant socio-demo-
graphic and contextual factors. The findings will provide evi-
dence-based insights to inform targeted interventions, ad-
vance health equity, and accelerate progress towards achiev-
ing SDG 3.1 and universal health coverage in Nigeria.

2. Materials and Methods

2.1. Study Area and Study Design

Nigeria, the most populous country in Africa, has a popula-
tion exceeding 195 million, with an annual growth rate of
2.61%. It ranks seventh globally in population size, after
China, India, the United States, Indonesia, Brazil, and Paki-
stan [27, 49]. The country covers a land area of 923,768 km?
with a population density of 212.04 persons per km? [49]. Ad-
ministratively, Nigeria is divided into six geopolitical zones:
South-South, South East, South West, North Central, North
West, and North East, comprising 36 states and the Federal
Capital Territory. Each state is further subdivided into Local
Government Areas (LGAs), wards, and census enumeration
areas (EAs) [58].

The sampling frame for the 2018 Nigeria Demographic and
Health Survey (NDHS) was derived from the 2006 Population
and Housing Census conducted by the National Population
Commission. In the NDHS, the primary sampling unit, re-
ferred to as a cluster, was based on EAs from the census. Pop-
ulation estimates for the 774 LGAs, combined with carto-
graphic materials, were used to identify EAs, estimate house-
hold numbers, and classify areas as urban or rural. Localities
with a population size of 20,000 or more were categorized as
urban, in line with the 2017 official definition.

Nigeria is ethnically and culturally diverse, with variations
in norms, beliefs, and health-seeking behaviors. This diversity
provides an important context for studying determinants of
maternal healthcare utilization. Accordingly, the study em-
ployed an analytical cross-sectional design, utilizing second-
ary data from the 2018 NDHS, which is nationally representa-
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tive and captures variations across geopolitical, socio-eco-
nomic, and cultural settings within the country.

2.2. Population and Eligibility Criteria

The study population consists of women aged 15-49 who
had at least one live birth in the five years preceding the 2018
NDHS (2013-2018). This population is selected because it
captures recent maternal healthcare utilization experiences,
aligning with WHO recommendations for assessing maternal
health indicators [60]. The focus on women with recent births
ensures relevance to current health system performance and
policy priorities [45]. Based on the 2018 NDHS, approxi-
mately 21,488 women meet these criteria, providing a suffi-
cient sample size for disaggregated analyses [37].

2.3. Variables

The outcome variables for this study were three key mater-
nal healthcare indicators: antenatal care (ANC), facility-based
delivery (FBD), and postnatal care (PNC). [37, 60]. These in-
dicators align with global maternal health monitoring stand-
ards and Nigeria’s health policy priorities [25].

The independent variables were grouped into geographical
and socioeconomic factors. Place of residence was classified
as urban or rural based on the NDHS variable v025. The geo-
political zone was captured as a categorical variable compris-
ing North-Central, North-East, North-West, South-East,
South-South, and South-West, following the NDHS variable
v024 [24]. Socioeconomic indicators included educational at-
tainment, categorised as no education, primary, secondary, or
higher, based on NDHS variable v106; household wealth in-
dex, divided into quintiles of poorest, poorer, middle, richer,
and richest, from NDHS variable v190; and employment sta-
tus, coded as employed or unemployed using NDHS variable
v714 [35].

2.4. Data Analysis

All data extraction, cleaning, and recoding were performed
using SPSS (version 25), while further analyses were con-
ducted with the Stata statistical package (version 15). Design
weights were applied to account for the complex nature of the
NDHS sample design and to ensure nationally representative
estimates of the survey results as provided by Measure DHS.
Descriptive statistics, including frequencies and percentages,
were used to summarize the data. Geographical inequalities
were assessed using the Theil index and between-group vari-
ance (BGV) to quantify relative and absolute inequalities
across geopolitical zones.

Socioeconomic disparities were examined using concentra-
tion curves and the Erreygers-corrected concentration index
(ECI) to capture wealth-related inequalities in ANC, FBD, and
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PNC utilization. Decomposition analysis of the ECI was con-
ducted to identify the percentage contributions of socioeco-
nomic, demographic, and geographical factors to overall ine-
quality.

2.5. Ethical Consideration

There was no ethical committee approval for this study be-
cause it utilized secondary data from the NDHS.

3. Results

The socio-demographic and healthcare characteristics of re-
spondents are presented in Table 1 below. The results reveal
that age distribution shows a balanced structure, with the high-
est proportions among adolescents aged 15—19 years (20.1%)
and women aged 40—49 years (19.0%). The smallest group
comprised women aged 35-39 years (12.9%).

Educational attainment was generally low, with 34.4% of
women having no formal education and only 10.4% reporting
higher education, while the largest proportion (39.9%) had
secondary education. Most respondents were married or co-
habiting (69.1%), while 25.5% had never married and 5.4%
were widowed, divorced, or separated. Employment status in-
dicated that nearly two-thirds (64.7%) of women were en-
gaged in some form of work, compared to 35.3% who were
unemployed.

Fertility patterns revealed that high parity was common, as
40.3% of respondents had five or more children, compared
with 31.4% who had one to two children and 28.3% with three
to four children. Religious affiliation was nearly evenly split
between Muslims (50.1%) and Christians (49.0%), with only
a small fraction (0.9%) reporting other religions.

For residence, 59.4% of women lived in urban areas, while
40.6% resided in rural areas. Regionally, the North-West had
the largest share of respondents (24.2%), followed by the
North Central (18.6%) and North-East (18.3%). In contrast,
the southern zones, South-East (13.3%), South-South (12.2%),
and South-West (13.5%), contributed smaller proportions.

Socioeconomic status, measured by the wealth index,
showed a fairly even distribution, with 38.5% of women in the
poorest or poorer households, 21.2% in the middle group, and
40.3% in the richest households. Media exposure was limited
for most respondents, as 57.7% reported no exposure or less
than weekly access, compared to 42.3% who had weekly ex-
posure.

Decision-making autonomy was restricted for many women,
with 56.1% lacking autonomy in healthcare decisions, while
43.9% reported having autonomy. Health insurance coverage
was extremely low, with only 2.7% of respondents insured,
compared to 97.3% without coverage, underscoring limited fi-
nancial protection mechanisms within the health system.
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Variables

Age Group (years)
15-19

20-24

25-29

30-34

35-39

40-49
Educational Level
No Education
Primary
Secondary

Higher

Marital Status

Never Married

Married/Living together

Table 1. Socio-Demographic & Healthcare Characteristics Distribution of Respondents.

Widowed/Divorced/Separated

Employment Status
Unemployed
Employed
Parity

1-2

3-4

5+

Religion
Christian
Muslim
Other

Place of Residence
Urban

Rural

Region

North Central
North-East
North-West
South-East
South-South
South-West
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Frequency (%)

8423 (20.14)
6844 (16.36)
7203 (17.22)
5997 (14.34)
5406 (12.93)
7948 (19.00)

14398 (34.43)
6383 (15.26)
16698 (39.93)
4342 (10.38)

10669 (25.51)
28888 (69.08)
2264 (5.41)

14766 (35.31)
27055 (64.69)

9408 (31.37)
8493 (28.32)
12091 (40.31)

20506 (49.03)
20959 (50.12)
356 (0.85)

24837 (59.39)
16984 (40.61)

7772 (18.58)
7639 (18.27)
10129 (24.22)
5571 (13.32)
5080 (12.15)
5630 (13.46)
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Variables

Wealth Index
Poorest/Poorer
Middle
Richer/Richest
Media Exposure
None/Less than weekly
At least weekly
Decision Autonomy
No autonomy

Has autonomy
Insurance

Not covered

Covered

Concentration curve of ANC4+ visits by region of residence
The concentration curve of ANC4+ visits by region of res-
idence is shown in Figure 1 below. The figure reveals the re-
gional distribution of antenatal care with at least four visits

Frequency (%)

16093 (38.48)
8859 (21.18)
16869 (40.34)

24130 (57.70)
17691 (42.30)

16210 (56.11)
12678 (43.89)

40704 (97.33)
1117 (2.67)

(ANC4+) across socioeconomic groups. The concentration
curve lies below the line of equality for all regions, indicating
that ANC4+ services are pro-rich, that is, disproportionately
utilized by women from higher socioeconomic strata.

20 40 60
Cumulative proportion of ANC4+ visit ranked by region of residence

T T T
80 100

L(p)

95% Cl |

Figure 1. Concentration curve of ANC4+ visits by region of residence.

However, the distance from the line of equality varies by
region, reflecting differing degrees of inequality. The North-
West and North-East regions exhibit curves that are markedly
concave and farthest from the equality line, signaling the
strongest pro-rich inequality. This is consistent with their high
concentration index values (Northwest: 0.169; Northeast:
0.109), suggesting that the wealthiest women are significantly
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more likely to complete four or more ANC visits in these re-
gions.

In contrast, Southwest and Southeast show curves that are
closer to the line of equality, with the Southwest having the
lowest regional index (0.030). These curves suggest milder in-
equality and potentially better access to ANC4+ services
across wealthy quintiles. Nonetheless, no region achieves per-
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fect equity, which underscores the need for region-specific in-
terventions to expand access to antenatal care for the poor.

Concentration curve of ANC4+ visits by place of residence

The Concentration Curve of ANC4+ Visits by Place of Res-
idence is presented in Figure 2. The figure distinguishes urban
and rural areas in the use of ANC4+ services. As with regional
data, both curves lie below the equality line, confirming pro-
rich inequality. However, the urban curve lies further below
than the rural curve, indicating that in urban areas, the inequal-
ity is more pronounced; wealthy women in cities dispropor-
tionately access ANC4+ compared to their poorer counter-
parts.

This pattern is supported by Erreygers' concentration indi-
ces: urban index = 0.163, rural index = 0.068. Although ANC
coverage is generally higher in urban areas, these results high-
light a deeper socioeconomic gap within urban communities,
indicating that targeted outreach to urban poor women is nec-
essary to enhance equity in service access.

T T T T T
0 20 40 60 80
Cumulative proportion of ANC4+ visit ranked by place of residence
‘ L(p) 95% Cl ‘

Figure 2. Concentration curve of ANC4+ visit by place of residence.

T
100

Concentration curve of Facility-Based Delivery by region
of residence

The Concentration curve of facility-based delivery by re-
gion of residence is presented in Figure 3 below. The figure
illustrates the inequality in facility-based deliveries by region.
Again, all regional curves fall below the line of equality, de-
noting pro-rich distributions.

The inequality is especially acute in the Northwest and
Northeast, with very steep curves and extremely high Er-
reygers indices: Northwest = 0.398, Northeast = 0.254. This
indicates that wealth plays a significant role in determining
facility delivery in these regions, with the poorest women fac-
ing substantial barriers.

Regions like the Southwest and Southeast exhibit flatter
curves, with the South-West having the lowest inequality (in-
dex =0.032). These findings suggest better socioeconomic eq-
uity in the southern zones, likely due to higher baseline health
infrastructure, education, and urbanization.
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T
0 20 40 60 80 100
Cumulative proportion of Facility Based Delivery ranked by region of residence

\ L) 95% Cl |

Figure 3. Concentration curve of Facility Based Delivery by region
of residence.

Concentration curve of Facility-Based Delivery by place of
residence

The Concentration Curve of Facility-Based Delivery by
Place of Residence is presented in Figure 4 below. The figure
continues the trend observed in ANC services, showing that
urban women exhibit a steeper pro-rich inequality in facility
delivery. The urban curve is significantly below the rural
curve, even though urban areas generally have higher absolute
utilization rates.

Urban index = 0.295 vs rural index = 0.121, reflecting more
concentrated access among the wealthy in urban areas. This
pattern suggests that despite geographical proximity to facili-
ties in urban settings, financial and systemic barriers persist
for poor women, including cost of services, informal pay-
ments, and indirect costs such as transportation and waiting
time.

T
0 20 40 60 80 100
Concentration curve of Facility Based Delivery ranked by place of residence
L(p) 95% ClI

Figure 4. Concentration curve of Facility-Based Delivery by place
of residence.

Concentration curve of Post-Natal Care by region of resi-
dence
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The Concentration Curve of Postnatal Care by Region of
Residence is shown in Figure 5 below. The figure reveals that
Postnatal care (PNC) curves for all regions are closer to the
line of equality compared to earlier services, indicating that
PNC is more equitably distributed across wealth groups. How-
ever, inequality remains, especially in the Southeast (index =
0.020) and North-Central (index = 0.035), where PNC is

slightly skewed toward the rich.

The Northeast and Northwest, despite having lower overall
coverage, show minimal inequality (indices = 0.005 and 0.010,
respectively), possibly due to universally poor access across
socioeconomic strata. These results suggest that PNC services
may be less influenced by wealth but are still limited in abso-
lute terms.

T
0 20 40

T T T
60 80 100

Cumulative proportion of Post-Natal Care ranked by region of residence

L(p)

95% ClI ‘

Figure 5. Concentration curve of Post-Natal Care by region of residence.

Concentration curve of Post-Natal Care by place of resi-
dence

The Concentration Curve of Postnatal Care by Place of Res-
idence is shown in Figure 6 below. This figure continues the
pattern seen in regional analysis. Urban and rural curves for
PNC are very close to the equality line, with small positive
indices: urban = 0.020, rural = 0.009. The curves imply that

wealth-related inequality in PNC is relatively minor in both
urban and rural contexts.

Nevertheless, even small levels of inequality should not be
overlooked, particularly given that PNC coverage is still
suboptimal for some subgroups. This presents an opportunity
for scaling up community-based PNC strategies to further
level the playing field.

T T T
0 20 40
Cumulative proportion of Post-Natal Care ranked by place of residence

T
60 80 100

L(p)

95% Cl ‘

Figure 6. Concentration curve of Post-Natal Care by place of residence.

Erreygers Normalised Concentration Indices for Maternal
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Healthcare Services by Region and Place of Residence
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The Erreygers Normalised Concentration Indices for Ma-
ternal Healthcare Services by Region and Place of Residence
are presented in Table 2 below. The table presents the Er-
reygers Normalised Concentration Indices (ENCI) for antena-
tal care with four or more visits (ANC4+), facility-based de-
livery, and postnatal care (PNC), disaggregated by both place

of residence and region. The results demonstrate that wealth-
related inequalities in maternal healthcare are statistically sig-
nificant across residence (urban vs. rural) and regional con-
texts (North Central, North-East, North-West, South-East,
South-South, South-West), with variations in magnitude
across the three services.

Table 2. Erreygers normalised concentration indices for Maternal Healthcare Services in Nigeria by Region & Place of residence.

Ante-Natal Care

Variables
Z-stat

(P-value)

Index Value
(Std Error)

Place of Residence 18.67 (<0.001)

Facility-Based Delivery

Post-Natal Care

Urban 0.163 (0.004)*
Rural 0.068 (0.003)*
Region 63.33 (<0.001)

North Central

0.157 (0.007)*

North-East 0.109 (0.008)*
North-West 0.169 (0.007)*
South-East 0.035 (0.004)*
South-South 0.078 (0.007)*
South-West 0.030 (0.003)*

Index Value Z-stat Index Value Z-stat
(Std Error) (P-value) (Std Error) (P-value)
24.22 (<0.001) 2.06 (0.0394)
0.295 (0.006)* 0.020 (0.004)*
0.121 (0.004)* 0.009 (0.002)*
131.39 (<0.001) 3.56 (0.0033)
0.168 (0.008)* 0.035 (<0.001)*
0.254 (0.011)* 0.005 (0.008)
0.398 (0.013)* 0.010 (0.007)
0.097 (0.004)* 0.020 (0.005)*
0.157 (0.012)* 0.019 (0.007)*
0.032 (0.005)* 0.012 (0.003)*

*Significant with p<0.001
*Std Error: Standard Error

For antenatal care, the results indicate significant pro-rich
inequalities. The z-statistic for residence was 18.67 (p<0.001),
confirming that the differences between urban and rural
women were highly significant. Urban areas recorded a higher
concentration index of 0.163 (SE=0.004, p<0.001), compared
t0 0.068 (SE=0.003, p<0.001) in rural areas. This suggests that
while ANC utilization is higher in urban contexts, access is
disproportionately concentrated among wealthier women,
leaving poorer urban women relatively disadvantaged. Re-
gionally, the inequalities were also highly significant (z=63.33,
p<0.001). The North-West (0.169, SE=0.007, p<0.001) and
North-Central (0.157, SE=0.007, p<0.001) showed the largest
pro-rich inequalities, while the South-West (0.030, SE=0.003,
p<0.001) and South-East (0.035, SE=0.004, p<0.001) had the
lowest. These patterns suggest that in northern zones, wealth
status plays a stronger role in determining who obtains recom-
mended antenatal care, while the southern zones are relatively
more equitable.

Facility-based delivery showed the most severe inequalities.
The z-statistic for residence was 24.22 (p<0.001), again high-
lighting significant urban—rural disparities. Urban women had
a concentration index of 0.295 (SE=0.006, p<0.001), which
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was more than twice that of rural women at 0.121 (SE=0.004,
p<0.001). This finding reveals that delivery in health facilities
is disproportionately concentrated among wealthier urban
women, pointing to deep intra-urban disparities. At the re-
gional level, the inequality was even more striking, with a z-
statistic of 131.39 (p<0.001). The North-West recorded the
highest ENCI value of 0.398 (SE=0.013, p<0.001), followed
by the North-East at 0.254 (SE=0.011, p<0.001). These results
demonstrate entrenched wealth-driven inequities in facility-
based delivery in the northern regions. In contrast, the South-
West (0.032, SE=0.005, p<0.001) showed the lowest inequal-
ity, suggesting relatively fairer access in that zone.

Postnatal care revealed smaller inequalities compared to
ANC4+ and facility delivery. For residence, the z-statistic was
2.06 (p=0.0394), indicating that while the difference was sta-
tistically significant, the magnitude was modest. The ENCI
values were 0.020 (SE=0.004, p<0.001) in urban areas and
0.009 (SE=0.002, p<0.001) in rural areas. Regionally, the z-
statistic was 3.56 (p=0.0033), showing significance but at a
lower magnitude than ANC or facility delivery. The North-
Central zone had the highest inequality at 0.035 (SE<0.001,


http://www.sciencepg.com/journal/bsi

Biomedical Statistics and Informatics

http://www.sciencepg.com/journal/bsi

p<0.001), while the North-East (0.005, SE=0.008, not statisti-
cally significant) and North-West (0.010, SE=0.007) showed
the smallest. This pattern suggests that although PNC utiliza-
tion is still skewed toward wealthier women, the disparities
are relatively minor compared to other maternal health ser-
vices.

Decomposition of Maternal Healthcare Services in Nigeria

The decomposition of maternal healthcare Services in Ni-
geria is shown in Table 3 below. The decomposition analysis
of socio-economic inequalities in the utilization of maternal
healthcare services in Nigeria, specifically antenatal care with
four or more visits (ANC4+), facility-based delivery, and
postnatal care (PNC). Using the Erreygers decomposition
method, the table quantifies the elasticity (n«), the Erreygers’
index (Ex), and the percentage contribution of various socio-
demographic, economic, and contextual factors to the ob-
served inequality. The results provide insights into the relative
importance of these determinants in driving disparities in ma-
ternal healthcare access.

The analysis reveals that the age group contributes very lit-
tle to inequality across all services. The reference group (15—
19 years) serves as the baseline, with other age groups show-
ing near-zero percentage contributions. The 25-34 age groups
register slightly positive elasticities for ANC and facility de-
livery, but their contributions remain trivial. Notably, the 40—
49 years age group shows small negative contributions (e.g.,
—0.030 for PNC), indicating that older women modestly re-
duce inequality, though the effect sizes are negligible. Overall,
age does not significantly explain the wealth-related dispari-
ties observed.

Educational attainment emerges as a key but modest driver
of inequality. Compared to women with no education, those
with primary, secondary, and higher education exhibit nega-
tive percentage contributions across ANC, facility delivery,
and PNC. For instance, secondary education contributes
—0.002 for ANC and —0.006 for facility delivery, while higher
education contributes —0.004 across the services. These nega-
tive contributions imply that educated women, who are more
concentrated in wealthier households, disproportionately uti-
lize maternal healthcare services, thereby reinforcing pro-rich
inequality. Although education does not dominate the decom-
position, its consistent influence highlights its role as a path-
way through which wealth translates into differential
healthcare access.

Marital status makes a negligible contribution to inequality
across services. The categories of married/living together and
widowed/divorced/separated display near-zero percentage
contributions, indicating that differences in marital status do
not drive socio-economic disparities in maternal healthcare
use.

The role of employment status is similarly limited. Em-
ployed women show very small negative contributions
(—0.003 for ANC4+ and facility delivery), suggesting that
while employment is associated with increased utilization, its
distribution across wealth quintiles is relatively balanced, thus
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minimally affecting inequality patterns.

Parity exhibits more variation. High-parity women (five or
more children) contribute positively to inequality in ANC
(0.010), facility delivery (0.014), and PNC (0.001). This im-
plies that wealthier women with higher parity disproportion-
ately access services, reinforcing inequality. In contrast,
women with 3-4 children contribute negatively, though
weakly (—0.005 for facility delivery), hinting at a modest
equalizing effect. Thus, while parity does not dominate ine-
quality, it contributes small but meaningful differences across
wealth groups.

Religion shows directional variation in contributions.
Christians contribute positively (e.g., 0.017 for ANC4+),
while Muslims contribute negatively (—0.016 for ANC4+).
This pattern reflects the overrepresentation of Muslims among
poorer populations, who have lower service uptake, compared
to Christians, who are wealthier and more likely to use mater-
nal health services. Though the absolute contributions are
small, religious affiliation clearly interacts with wealth to
shape disparities.

Place of residence demonstrates modest influence. Urban
women exhibit small negative contributions (—0.002 for
ANC4+ and PNC), indicating that urban wealthier women dis-
proportionately utilize services, reinforcing inequality. Rural
residence serves as the reference category, with contributions
normalized at 1.000. This suggests that while residence ex-
plains some part of the inequality, it is less influential than
wealth and education.

Regional disparities contribute modestly and variably to in-
equality. For example, the North-West contributes slightly
positively to facility delivery inequality (0.002), while the
South-East contributes negatively (—=0.003 for ANC). These
differences highlight regional heterogeneity in service use but
suggest that regional variation explains only a limited share of
overall socio-economic inequality.

As expected, the wealth index plays a dominant role in ex-
plaining disparities. Compared to the poorest/poorer reference
group, the richer/richest quintiles contribute substantially to
inequality: —0.012 for facility delivery and —0.011 for ANC,
accounting for 11-12% of the total inequality. This confirms
wealth as the primary axis of inequality, as richer women
overwhelmingly drive the concentration of maternal
healthcare services among the affluent.

Other contextual factors, media exposure, decision-making
autonomy, and insurance coverage, have minimal contribu-
tions. Media exposure contributes weakly negatively (—0.001
for ANC), consistent with wealthier women having greater ac-
cess to media and therefore higher service uptake. Decision
autonomy contributes negligibly, suggesting that while auton-
omy is important for healthcare use, its distribution across
wealth groups limits its role in inequality. Similarly, health in-
surance coverage contributes virtually nothing to inequality,
reflecting extremely low insurance coverage rates nationally
(less than 3%).

The total explained inequality is modest: 0.038 for ANC4+,
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0.036 for facility-based delivery, and 0.016 for PNC. This indi-
cates that while the decomposition identifies important drivers of
inequality, much of the disparity remains unexplained, poten-
tially linked to unobserved structural and systemic barriers.

Among the three services, PNC shows the lowest explained ine-
quality, reflecting its relatively equitable distribution compared to

ANC and facility delivery.

Table 3. Decomposition of Maternal Healthcare Services in Nigeria.

Maternal Healthcare

Variables Ante-Natal Care

N (Ex) % Contr.
Age Group
15-19 yrs 1.000 1.000
20— 24 yrs - -
25-29yrs 0.003 (0.004) -0.001
30-34yrs 0.038 (0.003) -0.001
35-39yrs 0.021 (0.003) -0.0001
40 - 49 yrs -0.005 (0.002) 0.00001
Educational Level
No Education 1.000 1.000
Primary -0.0001 (-0.001)  0.00001
Secondary -0.005 (0.003) -0.002
Higher -0.004 (0.001) -0.001
Marital Status
Never Married 1.000 1.000
Married/Living together 0.0001 (0.0001) 0.0001
Widowed/Divorced/Separated 0.0001 (0.0001) 0.0001
Employment Status
Unemployed 1.000 1.000
Employed -0.003 (-0.0001)  0.0001
Parity
1-2 1.000 1.000
3-4 -0.002 (0.031) -0.003
5+ 0.007 (0.026) 0.010
Religion
Christian -0.006 (-0.030) 0.017
Muslim 0.003 (-0.026) -0.016
Other 1.000 1.000
Place of Residence
Urban -0.001 (0.003) -0.002
Rural 1.000 1.000

Facility-Based Delivery

N (Ex)

1.000
0.004 (0.002)
0.038 (0.001)
0.029 (0.001)
-0.008 (0.001)

1.000
-0.0001 (0.0001)
-0.005 (0.009)
-0.004 (0.005)

1.000
0.0001 (0.0001)
0.0001 (0.0001)

1.000
-0.003 (-0.0001)

1.000
-0.002 (0.035)
0.007 (0.025)

-0.0001 (-0.013)
-0.002 (-0.009)

1.000

-0.001 (-0.0001)
1.000
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% Contr.

1.000

-0.0001
-0.0001
-0.0001
0.00001

1.000
-0.0001
-0.006
-0.004

1.000
0.0001
0.0001

1.000
0.0001

1.000
-0.005
0.014

0.008
-0.009
1.000

0.0001
1.000

Post-Natal Care

Ny (Ex)

1.000
0.026 (0.005)
0.015 (0.006)
0.002 (0.004)
-0.030 (0.002)

1.000
-0.0001 (0.008)
-0.0001 (0.027)
-0.001 (0.008)

1.000
0.0001 (0.0001)
0.0001 (0.0001)

1.000
-0.001 (-0.011)

1.000
-0.001 (0.002)
0.001 (0.0001)

-0.0001 (-0.018)
0.0001 (0.001)
1.000

-0.001 (0.007)
1.000

% Contr.

1.000

-0.001
-0.0001
-0.0001
-0.001

1.000
0.001
-0.001
-0.004

1.000
0.0001
0.0001

1.000
0.0001

1.000
0.0001
0.0001

0.001
0.0001
1.000

-0.002
1.000
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Maternal Healthcare

Variables Ante-Natal Care

N (Ex) % Contr.
Region
North Central 1.000 1.000
North-East -0.001 (-0.001) -0.001
North-West -0.001 (-0.002) -0.001
South-East 0.001 (-0.003) 0.003
South-South 0.0001 (-0.0001) 0.0001
South-West -0.001 (0.002) 0.001
Wealth Index
Poorest/Poorer 1.000 1.000
Middle -0.001 (-0.003) 0.001
Richer/Richest -0.005 (-0.006) 0.004
Media Exposure
None/Less than weekly 1.000 1.000
At least weekly -0.0001 (0.002) -0.001
Decision Autonomy
No autonomy 1.000 1.000
Has autonomy -0.0001 (0.0001)  -0.0001
Insurance
Not covered 1.000 1.000
Covered -0.0001 (-0.0001)  0.0001
Total 0.038 (-0.010) 0.008

Facility-Based Delivery

Post-Natal Care

N (Ex) % Contr. N (Ex) % Contr.
1.000 1.000 1.000 1.000
-0.001 (-0.0001) 0.0001 -0.0001 (-0.004) -0.002
-0.003 (0.001)  0.002 -0.0001 (-0.002) 0.0001
0.002 (-0.001)  0.001 0.0001 (0.001) -0.0001
0.0001 (-0.0001) 0.0001 -0.0001 (-0.0001)  -0.0001
-0.001 (0.002)  -0.002 -0.0001 (-0.003) 0.001
1.000 1.000 1.000 1.000
-0.001 (-0.005)  0.001 0.001 (-0.004) -0.0001
-0.012 (-0.016) 0.011 -0.004 (-0.014) 0.003
1.000 1.000 1.000 1.000
-0.0001 (0.0001) -0.0001 -0.0001 (-0.001) 0.0001
1.000 1.000 1.000 1.000
-0.0001 (0.001) -0.0001 -0.0001 (-0.003) 0.0001
1.000 1.000 1.000 1.000
-0.0001 (-0.001) 0.0001 -0.0001 (-0.0001)  0.0001
0.036 (-0.001)  0.010 0.016 (0.001) -0.001

Ny is the elasticity of the kth variable, is the Erreygers’ normalised corrected concentration index, Contr. is the contribution,% Contr. is the

percentage contribution

4. Discussion

This study examined inequalities in maternal healthcare uti-
lization in Nigeria across three critical service indicators: an-
tenatal care with at least four visits (ANC4+), facility-based
delivery (FBD), and postnatal care within two days of delivery
(PNC). Using nationally representative data from the 2018 Ni-
geria Demographic and Health Survey (NDHS) and advanced
inequality measures such as the Erreygers-corrected concen-
tration index and decomposition analysis, the study provides
a multidimensional understanding of disparities across geo-
graphical, socioeconomic, and demographic lines.

The analysis of ANC4+ visits by region of residence revealed
pronounced pro-rich inequality nationwide. In all regions, the
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concentration curve lay below the line of equality, indicating that
wealthier women disproportionately utilized ANC services. The
degree of inequality, however, varied substantially across regions.
The Northwest and Northeast exhibited the strongest pro-rich in-
equality, showing that women from higher socioeconomic strata
in these regions were considerably more likely to achieve four or
more ANC visits. These findings are consistent with previous
studies documenting limited maternal healthcare access in north-
ern Nigeria due to socioeconomic constraints, weak health infra-
structure, and cultural barriers [41, 11]. By contrast, the
Southwest and Southeast displayed much milder inequality,
reflecting relatively more equitable access across wealth quin-
tiles. This pattern corroborates earlier findings that southern
regions benefit from higher ANC coverage, stronger health in-
frastructure, and better maternal education [54, 48]. Nonethe-
less, no region achieved equity, underscoring the persistent
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need for region-specific interventions to improve ANC access
for poorer women.

Analysis by place of residence reinforced these findings.
Both urban and rural areas exhibited pro-rich inequality, but
disparities were more pronounced in urban areas. The Er-
reygers-normalized concentration indices confirmed this trend,
with metropolitan areas recording higher values than rural set-
tings. While absolute ANC coverage was higher in urban con-
texts, utilization was concentrated among wealthier women,
reflecting deep intra-urban socioeconomic divides. This out-
come aligns with evidence from other sub-Saharan African
countries, where urban residence does not automatically guar-
antee equitable access to maternal healthcare; pro-rich biases
often persist within cities [14, 15, 29, 44] a study in Bangla-
desh; [36].

Geographical disparities were also evident, with rural and
northern zones experiencing the most limited access. Women
in rural areas were less likely to receive facility-based delivery
or skilled birth attendance (SBA), largely due to barriers such
as distance to health facilities, poor road networks, and short-
ages of skilled health workers [50, 44]. For example, the
South-West zone recorded a facility delivery rate of 71%,
compared to just 12% in the North-West, highlighting stark
regional divides. These inequalities are further compounded
by insecurity, especially in the Northeast, where insurgency
has forced the closure of many healthcare facilities, reducing
both access and provider availability [12].

Despite national programs such as the Midwives Service
Scheme (MSS), which aimed to deploy health personnel to ru-
ral areas, coverage has remained inadequate, reaching only a
fraction of the target population [22].

In general, the combined regional and residence analyses
confirm that wealth remains the strongest determinant of
ANC4+ utilization in Nigeria. The Northwest, Northeast, and
urban centers exhibited the highest levels of inequality, rein-
forcing the need for targeted interventions to bridge socioeco-
nomic and geographical gaps in maternal healthcare access [3,
41].

The current findings showing pro-rich inequality in facility-
based delivery (FBD) across all regions are consistent with
evidence from other studies. A study by [9] in a multi-country
analysis of sub-Saharan countries reported that institutional
deliveries are disproportionately concentrated among wealth-
ier women, especially in sub-Saharan Africa. Additionally,
[16] found that the poorest quintiles across many African
countries still lag in accessing skilled birth attendance, with
Nigeria ranking among the most unequal.

The sharp inequalities in the Northwest and Northeast align
with the findings of [47] and [19], who noted that cultural
norms favoring home delivery, weak infrastructure, and wide-
spread poverty exacerbate inequities in northern Nigeria. A
recent DHS-based analysis [32] reported that women in the
northern regions are significantly less likely to deliver in fa-
cilities, and those who do are overwhelmingly from wealthier
households.

25

By contrast, the flatter curves in the South (especially the
Southwest) corroborate the findings of [8], who showed that
higher female literacy, urbanization, and health infrastructure
in the South reduce socioeconomic inequality in maternal
healthcare utilization. Also, [23] similarly observed that the
wealth gradient in facility-based delivery is weaker in south-
ern Nigeria, indicating relatively better equity.

The place-of-residence analysis, where urban areas showed
higher inequality compared to rural areas, corroborates the
findings of [30], who highlighted that in African cities, the ur-
ban poor face severe disadvantages despite physical proximity
to facilities. They are often excluded from high-quality private
or tertiary facilities and struggle with indirect costs such as
transport, user fees, and informal payments. Comparable evi-
dence from [20] in government health care facility in Uganda
also confirmed that the urban poor are systematically under-
served compared to their wealthier counterparts.

In broader regional context, studies from Ethiopia [56] and
Ghana [21] also report pro-rich inequalities in institutional de-
livery, particularly in rural and socioeconomically deprived
regions. These similarities highlight structural determinants,
such as poverty, health system weaknesses, and sociocultural
norms, which transcend national boundaries.

The concentration curves of postnatal care (PNC) by region
(Figure 5) and place of residence (Figure 6) suggest that PNC
is more equitably distributed across wealth groups compared
to antenatal care (ANC) and facility-based delivery. The
closeness of the regional and residential curves to the line of
equality indicates that socioeconomic inequality plays a
smaller role in determining PNC utilization. Nonetheless,
slight pro-rich inequalities are observed in the Southeast
(0.020), North-Central (0.035), and urban areas (0.020). How-
ever, the Northeast and Northwest exhibit very low inequality,
but this is likely explained by uniformly low coverage across
all wealth quintiles rather than equitable access.

These findings align with earlier research in Nigeria and
other sub-Saharan countries [14]. The study by [46] revealed
that while wealth strongly predicts ANC and facility delivery,
its influence is weaker for PNC, partly because women who
deliver outside health facilities may still receive some postna-
tal checks from lower-level providers or community health
workers. Similarly, [17] in India and [36] demonstrated that
PNC services were distributed more evenly across socioeco-
nomic groups than ANC or delivery services, although overall
coverage levels remained low.

The minimal inequality in the northern regions resonates
with the findings of [19] and [48], who observed that in areas
with very low overall service uptake, wealth-based gradients
tend to flatten, not because of equity in access but due to uni-
versally poor utilization. This also aligns with the findings of
[39], where apparent equality masks uniformly low coverage
across all wealth quintiles.

The small but noticeable pro-rich inequality in the South-
east and urban areas mirrors the results [63] in a pooled anal-
ysis of 23 countries and [34] at comprehensive health centers
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in Hamedan City demonstrated that in contexts where overall
PNC coverage is higher, disparities become more evident,
with wealthier women more likely to receive timely and
higher-quality postnatal checks. Likewise, [31] and [51]. Evi-
dence from 27 selected countries in Sub-Saharan Africa high-
lighted that in urban centers, private facilities and better-re-
sourced hospitals are disproportionately accessed by wealthier
women, contributing to subtle but persistent inequalities in
postnatal services.

Beyond Nigeria, studies from Ethiopia [56] and Ghana [21]
also reported relatively low wealth-related inequality in PNC
compared to other maternal health services, reinforcing the
idea that postnatal care tends to be more uniformly distributed
across socioeconomic strata. However, these studies caution
that equity in PNC should not overshadow the critical issue of
suboptimal coverage, which remains a major driver of poor
maternal and neonatal outcomes.

The findings validate previous research showing that PNC
in Nigeria is more equitably distributed than ANC and facil-
ity-based delivery, echoing trends observed in sub-Saharan
Africa and other LMICs [48, 53]. However, the apparent eg-
uity in the North is driven by universally low coverage, while
the slight pro-rich inequality in the South and urban areas re-
flects better access among wealthier groups. These results
highlight the need to scale up community-based PNC inter-
ventions to ensure both equitable and adequate coverage na-
tionwide.

The Erreygers normalized concentration indices in Table 2
reaffirm the presence of significant socioeconomic inequali-
ties in maternal healthcare utilization across Nigeria. All indi-
ces are positive and statistically significant (p < 0.001), under-
scoring a consistent pro-rich distribution of antenatal care
(ANC), facility-based delivery (FBD), and postnatal care
(PNC). However, the magnitude of inequality varies across
services, regions, and places of residence.

By place of residence, urban areas show higher inequality
than rural areas for both ANC and FBD. This pattern high-
lights that, while overall utilization is higher in urban settings,
access is disproportionately concentrated among wealthier
households. This urban—rural disparity is consistent with the
findings of [44] in Nigeria; [40] in Tanzania; and [9] in Bang-
ladesh, who documented sharper gradients in urban areas
across sub-Saharan Africa due to the dominance of wealthier
populations in accessing private or higher-quality facilities.
Conversely, the lower, but still significant indices in rural ar-
eas suggest more uniformly limited access, reflecting systemic
barriers such as distance, weak infrastructure, and shortage of
skilled providers, as highlighted by [46] in Nigeria.

By region, striking differences emerge. The Northwest and
Northeast record the steepest inequalities, particularly for fa-
cility-based delivery. These results are consistent with [19]
and [7], who reported that institutional delivery in the northern
zones of Nigeria is both very low in absolute terms and highly
concentrated among the wealthiest women. Cultural practices
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favoring home births, early marriage, and limited female au-
tonomy further reinforce these inequities [1].

In contrast, the Southern regions display much lower ine-
quality, particularly for facility-based delivery. This aligns
with [23] and [8], who showed that higher education levels,
urbanization, and better health infrastructure in southern Ni-
geria translate into more equitable maternal healthcare utiliza-
tion.

Postnatal care (PNC) exhibits the lowest inequality across
all regions and places of residence, with indices ranging from
0.005 in the Northeast to 0.035 in the North-Central. The rel-
atively low magnitude of inequality for PNC echoes findings
from [53], and [18].

The decomposition analysis provides insight into the rela-
tive contributions of different socioeconomic and demo-
graphic factors to inequality in antenatal care (ANC), facility-
based delivery (FBD), and postnatal care (PNC) in Nigeria.
While all services show overall pro-rich distributions, the
drivers of inequality differ across dimensions.

The contribution of age is generally small and negative
across services, with younger women (15-19 years) serving
as the reference group. This suggests that age itself is not a
strong driver of inequality, consistent with findings by [19]
and [55], who found that wealth and education are far more
influential determinants of maternal healthcare utilization than
age. Parity shows modest effects, with higher parity (5+)
women contributing slightly positively to inequality, particu-
larly for ANC and FBD. This aligns with the evidence from
[38] in Bangladesh and [4] in Nigeria, who reported that mul-
tiparity reduces the likelihood of facility use, especially
among poorer women, often due to cost-saving strategies and
prior delivery experience.

Educational level emerges as a key driver of inequality.
Women with secondary or higher education contribute nega-
tively to the concentration indices, indicating that education
disproportionately benefits wealthier women in accessing ser-
vices. This finding aligns with [44, 46], and [8], who docu-
mented strong positive associations between women’s educa-
tion and maternal healthcare utilization in Nigeria. Also, [13]
in a comparative analysis of 39 developing countries, showed
that education is among the most consistent predictors of ma-
ternal health inequalities.

Marital status contributes minimally to inequality, with
negligible differences between married and unmarried groups.
This is consistent with [23], who noted that wealth and educa-
tion overshadow marital status in predicting service use. Em-
ployment also shows little contribution, though employed
women slightly reduce inequality in PNC, reflecting their
greater ability to afford healthcare, a finding corroborated by
[26] in Ethiopia.

Religion contributes modestly to inequality, with Christians
associated with slightly higher pro-rich inequality compared
to Muslims. This echoes findings from [44], who observed the
influence of religion on maternal healthcare choices in Nigeria,
particularly in the North, where sociocultural and religious


http://www.sciencepg.com/journal/bsi

Biomedical Statistics and Informatics

http://www.sciencepg.com/journal/bsi

norms reinforce home deliveries. Regional decomposition re-
veals that the Northwest and Northeast contribute signifi-
cantly to inequality in ANC and FBD, consistent with [44],
who reported persistent structural inequities in these zones.
The South, particularly the Southwest, contributes the least,
reflecting more equitable access.

Wealth index remains the strongest factor driving inequal-
ity. The wealthiest households make significant contributions
to pro-rich inequality across ANC, FBD, and PNC. This aligns
with global research from [43, 14, 44], and [35], who found
that wealth quintiles consistently explain the largest part of in-
equality in maternal healthcare use in developing countries.

The effects of media exposure and decision-making auton-
omy are small, but they trend toward reducing inequality.
Women with greater autonomy and weekly media exposure
are more likely to use services, particularly ANC, echoing
findings by [6, 28] and [33], who emphasized that exposure to
health messages and female decision-making power signifi-
cantly improve maternal health behaviors.

Insurance plays an almost negligible role, reflecting Nige-
ria’s low health insurance penetration. This finding aligns
with [24], who reported that the lack of functional health in-
surance schemes limits their impact on maternal healthcare ac-
cess and inequality.

In summary, the total decomposition shows that wealth, ed-
ucation, and region are the most influential factors driving in-
equality in maternal healthcare services. This pattern is con-
sistent with other Nigerian and sub-Saharan African studies
[44, 56] which highlight socioeconomic status, geographic
disparities, and education as the principal sources of inequity.

5. Conclusion

This study concludes that maternal healthcare utilization
among women in rural areas and in the North-East and North-
West zones is the most disadvantaged, with utilization levels
of facility-based delivery far below national averages. Socio-
economic inequality is deeply entrenched, with education and
wealth acting as gatekeepers to maternal health access. The
pro-rich concentration of ANC4+ and facility delivery con-
firms that Nigeria's healthcare delivery system disproportion-
ately serves the better-off, undermining efforts toward univer-
sal health coverage and equity in reproductive health.

Furthermore, the decomposition analysis highlights the
structural nature of these disparities, indicating that inequality
is not merely the result of individual-level behaviour but a re-
flection of systemic and institutional constraints. While indi-
vidual determinants like media exposure and health insurance
coverage are associated with improved utilization, their lim-
ited reach, especially in rural areas, means they cannot com-
pensate for broader systemic inequities.

Ultimately, without targeted, context-sensitive, and equity-
focused interventions, Nigeria risks continued failure to meet
Sustainable Development Goal 3.1, which seeks to reduce the
global maternal mortality ratio to less than 70 per 100,000 live

27

births by 2030 [57, 63]. Reducing maternal mortality in Nige-
ria requires addressing both the visible and hidden barriers
that prevent women, especially the poorest, least educated,
and most geographically isolated from accessing life-saving
care.

Based on the findings, it is recommended that targeted eq-
uity-driven policies, expansion of affordable maternal health
services, community-based interventions, and broader struc-
tural reforms are required to bridge the persistent gaps in ma-
ternal healthcare utilization across Nigeria.
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