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rural areas where access to essential inpatient services is uneven and reliance on informal providers
is common. Existing studies have largely focused on inequalities in specific services, with limited
evidence of disparities across formal healthcare settings. This study aimed to examine income-
related inequalities and horizontal inequities in access to inpatient healthcare in rural Nigeria.

Materials and Methods: Cross-sectional data from 624 households collected under the human capital
research project were used. The data set contained detailed information on household demographics
and socioeconomic characteristics as well as information on inpatient healthcare utilization.
Income-related inequality in healthcare use was measured using the concentration index (Cl), while
horizontal inequity was assessed using need-standardized concentration indices derived through
indirect standardization. A decomposition analysis of the Cl was conducted to quantify the relative
contributions of socioeconomic, demographic, and health-related factors to observed inequalities.

Results: Access to inpatient care was 81.4%, 49.9%, and 18.4% for public primary, secondary, and
tertiary facilities, respectively, and 32.7% for private facilities. Access to public primary and secondary
care decreased with wealth, whereas access to tertiary and private care increased. Significant pro-
poor inequalities and inequities were observed for public primary (Cl=-0.1054, 95% Cl, -0.1818,
-0.029; HI=-0.0374, P<0.05) and secondary care (Cl=-0.1063, 95% Cl, -0.2047, -0.079; HI=-0.0377,
P<0.05), while significant pro-rich inequalities were found for tertiary (CI=0.2382, 95% Cl, 0.1645,
0.3119; HI=0.3660, P<0.01) and private care (C=0.1502, 95% Cl, 0.0585, 0.2419; HI=0.218, P<0.01).
Economic status and region of residence contributed most to observed inequalities.

Conclusion: Income-related inequalities in access to inpatient healthcare are mainly driven by
economic status and region of residence, highlighting that policies aimed at reducing financial barriers
(e.g. subsidized healthcare, insurance expansion) and region-specific interventions (e.g. improving
rural healthcare infrastructure) are likely to be most effective in addressing these disparities.
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Introduction

ne of the major challenges facing the glob-

al healthcare system today is inequity in

access to health services. Public health au-

thorities in most countries aim to achieve

equity in healthcare, ensuring that all
individuals can attain quality healthcare regardless of
socioeconomic circumstances [1-3]. This principle is
embedded in the concept of universal health coverage
(UHC), which emphasizes the right to essential health-
care without financial hardship and was first articulated
in the 1978 Alma-Ata declaration [4, 5]. Sustainable de-
velopment goal 3 further emphasizes equitable access
to quality healthcare for all populations [2, 6].

In this context, inequality in healthcare refers to ob-
servable differences in access or utilization of health-
care between individuals or population groups, while
inequity refers to unfair or avoidable differences arising
from social, economic, or geographic disadvantages [7].
For example, two individuals with similar health needs
may receive different levels of care due to their income,
education, or place of residence.

Global evidence shows that disparities in healthcare
utilization are widespread across population groups,
regions, and countries, with low- and middle-income
countries experiencing the greatest challenges [8, 9].
In Nigeria, wealthier individuals and urban residents
typically enjoy greater access to quality healthcare than
poorer or rural populations [10-12]. These disparities
undermine overall population health, contributing to
poor health outcomes at the national level. Nigeria con-
tinues to face a high burden of both communicable and
non-communicable diseases (NCDs) [13]. For instance,
maternal mortality remains alarmingly high: the lifetime
risk for a Nigerian woman during her reproductive years
is 1in 22, compared to 1 in 180 in low-income countries
and 1 in 4900 in high-income countries [14]. Similarly,
child mortality is disproportionately higher among rural
populations due to longer travel distances to health facil-
ities, limited transportation options, inadequate health
resources, and lower education levels [15]. Geographic
disparities are also notable with maternal mortality
rates in the Northeast and Northwest geopolitical zones
being 10 and 4 times higher, respectively, than those in
the Southwest [16, 17]. For NCD-related deaths, Nige-
ria accounts for approximately 30% of all deaths in sub-
Saharan Africa, with a 22% risk of premature death from
cardiovascular diseases, cancers, respiratory diseases,
and diabetes among adults aged 30—69 years [18]. Be-
tween 2010 and 2019, disability-adjusted life years lost
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to NCDs increased by 21.3%, compared to 6.5% for
infectious diseases [19], suggesting an ongoing epide-
miological transition. Most of these deaths are linked to
preventable risk factors, such as aging, unhealthy diet,
obesity, hypertension, and diabetes, underscoring the
critical need for accessible preventive and screening
services [20]. Healthcare financing in Nigeria is heavily
reliant on out-of-pocket (OOP) payments, which dispro-
portionately affect poor rural households earning less
than 1.9 USD per day, limiting their access to care and
exacerbating poverty [21, 22].

Nigeria operates a three-tier healthcare system—pri-
mary, secondary, and tertiary—managed at local, state,
and federal levels through a referral system [23]. Pri-
mary care serves as the first point of contact, second-
ary care provides specialized services at local/regional
hospitals, and tertiary care delivers advanced treatment
in teaching hospitals and specialized units [24]. Despite
these efforts, Nigeria ranked 142 out of 195 countries in
health system performance, indicating persistent gaps
in access and equity [25].

Past studies on inequalities in healthcare utilization
have largely focused on countries in South Asia and
Latin America, where differences in socioeconomic
characteristics often drive disparities in service use.
For example, Xu et al. [26] found evidence of pro-rich
inequality in the utilization of health services using
post-healthcare-reform longitudinal data. Their findings
also indicate that need factors contributed more than
50% to inequality in health service use among rural
residents, while socioeconomic status, education level,
and employment status accounted for the largest share
among non-need factors. Similarly, Garcia-Ramirez et
al. [27] reported that wealth quintile and type of health
insurance made the largest contributions to inequality
in the utilization of preventive health services. Using
data from China, Zhang et al. [28] found that income,
health status (including chronic conditions), and age sig-
nificantly contributed to inequalities in inpatient health-
care utilization, particularly among older populations.

In Nigeria, however, most empirical studies on health-
care inequalities have focused primarily on maternal and
child health services, with limited attention to inequali-
ties across broader healthcare settings [14, 29, 30].
While these studies provide valuable insights into dis-
parities affecting maternal and child healthcare utiliza-
tion, they offer limited evidence on inequalities in inpa-
tient healthcare utilization, which typically reflects more
severe health conditions and requires greater financial
and institutional resources. Understanding dispari-
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ties in inpatient care is particularly important because
hospitalization often involves higher costs, specialized
medical personnel, and advanced medical technologies,
making access more sensitive to socioeconomic differ-
ences. Despite its importance, empirical evidence on
income-related inequalities in inpatient healthcare uti-
lization in Nigeria—particularly in rural areas—remains
scarce. Therefore, this study investigates income-related
inequalities and inequities in access to inpatient health-
care among households in rural Nigeria, to provide evi-
dence to inform policies to reduce disparities across the
healthcare system. The rest of the paper is organized
as follows: Section 2 discusses sample size, design, and
data collection. Section 3 presents the main results,
while section 4 presents the discussion. Section 5 dwells
on the conclusion and policy recommendations.

Materials and Methods
Setting

The survey was conducted in rural Nigeria between May
and October 2022. At the time of independence, Nigeria’s
rural population was estimated at 38,110,994 people, ac-
counting for approximately 85% of the total population,
the highest share of the rural population in the country’s
demographic history. Since then, this proportion has
steadily declined—from 84.59% in 1960 to 48.04% in
2020, and further to 45.72% in 2023. Over the post-inde-
pendence period, the average rural population share was
estimated at 64.55%, and this historical average was used
to determine the sample size in this study [31].

Sample size and design

The sample size for this study was determined us-
ing standard survey sampling procedures, following
Cochran’s formula [32] and the International Fund for
Agricultural Development (IFAD) survey guidelines, as
presented in Equation 1. In the formula, z represents the
confidence level set at 98% (2.33), m denotes the mar-
gin of error (4.5% or 0.045), and refers to the estimated
proportion of rural households in the sample (65%). Us-
ing these parameters, the calculated sample size was
610 households. After accounting for design effects and
contingency adjustments, the final sample size was in-
creased to 624 households. Of the distributed question-
naires, 505 valid responses were retained for analysis,
representing an 81% response rate. The remaining ques-
tionnaires were excluded due to incomplete information
and inconsistencies. To address potential nonresponse
bias, an inverse probability weighting approach was ap-
plied. Response probabilities were estimated using logis-
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tic regression, and the inverse of these probabilities was
multiplied by the design sampling weights to produce
adjusted weights. To prevent excessive influence from
extreme weights, values above the 99" percentile were
trimmed, thereby stabilizing the combined weights.
The use of a 98% confidence level and a margin of er-
ror of 0.045 follows the IFAD methodological guidelines
to achieve greater statistical precision. These stricter
thresholds enhance confidence in the estimated param-
eters, reduce the likelihood of misleading conclusions,
and provide narrower uncertainty bounds [33, 34].

24 (1-
1 ne Zp(}p)

where n=the sample size; other parameters are as pre-
viously defined.

A multistage sampling procedure was used to draw
a sample of 624 rural households. In the first stage,
three of Nigeria’s six geopolitical zones were randomly
selected. The selected geopolitical zones include South-
east, Southwest, and Northeast Nigeria. The second
stage involved randomly selecting two states from each
zone. The selected states include Imo and Ebonyi from
the Southeast; Oyo and Ekiti from the Southwest; and
Taraba and Bornu from the Northeast. In the third stage,
two rural local government areas (LGAs) were randomly
selected from each of the six states. In the fourth stage,
two wards were randomly selected from each of the
LGAs, making a total of twenty-four wards. The last
stage involved a random selection of twenty-six (26)
households from each of the wards resulting in a total
of six hundred and twenty-four (624) households.

Data collection

Primary data for this study were collected using a
semi-structured questionnaire administered through
an oral interview. Enumerators were carefully recruited
and trained to conduct the interviews and administer
the questionnaire. Before the survey commenced, par-
ticipants were informed of the study’s objectives and
assured that the information they provided would be
used strictly for research purposes, with full anonymity
and confidentiality maintained. Participants were also
informed of their right to withdraw from the survey at
any stage without consequence. Verbal informed con-
sent was obtained from all individuals who agreed to
participate in this study. Responses were obtained from
the household head or any adult household member
(aged >18 years) who had adequate knowledge of the
household’s circumstances and could provide reliable
responses to the survey questions.
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The questionnaire consisted of two main sections:
the first section collected information on household
demographic and socioeconomic characteristics, in-
cluding age, gender, household size, marital status,
education level, primary occupation, source of income,
total household expenditure, and wealth, the second
section focused on health and healthcare-related infor-
mation, such as the type of healthcare provider visited,
the nature of illnesses experienced, OOP healthcare
expenditure, average waiting time, perceived quality
of healthcare, operating hours of health facilities, and
households’ subjective assessment of healthcare acces-
sibility, measured using ten items.

Description of variables
Outcome variable

The outcome variable of interest was access to health-
care, measured on a binary scale. In this study, access
is defined as both the opportunity to use healthcare
and its actual utilization, consistent with established
definitions in the health services literature [35]. Data on
healthcare utilization were primarily based on inpatient
care, defined as any use of inpatient health services in
the three months preceding the survey, regardless of
length of hospital stay. The types of healthcare included
public and private providers. Public healthcare providers
are formal facilities owned by the government, offer-
ing inpatient and outpatient preventive, curative, and
restorative services, and are categorized into primary
(dispensaries and maternity centers), secondary (state
or general hospitals), and tertiary (teaching or specialist
hospitals) facilities [36]. Private healthcare providers are
formal facilities owned by individuals or organizations,
recognized under the country’s regulatory and legal
framework, providing inpatient and outpatient preven-
tive, curative, and restorative services [37]. Access to
primary healthcare was coded as a binary variable, tak-
ing the value 1 if the household head or any household
member had used a public primary healthcare facility in
the three months prior to the survey, and 0 otherwise.
Similarly, access to secondary healthcare was coded as
1 if any household member had used a state or general
hospital and 0 otherwise. In contrast, access to tertiary
healthcare was coded as 1 if any household member
had used a teaching or specialist hospital and O other-
wise. Access to private healthcare was coded as 1 if any
household member had utilized a private facility during
the same period, and 0 otherwise.

Iranian Journal of Health Sciences

Need variables

Need variables refer to the health condition as it may
be perceived or evaluated by the individual or house-
hold, necessitating a visit and use of medical services
[38]. We use age, sex, and the respondent’s self-re-
ported health condition, assigning a value of 1 if the
household head or any household member reported a
chronic health condition (defined as any of the illnesses
captured in the study except skin problems) and 0 oth-
erwise. These included reproductive illness, polio, asth-
ma, hepatitis, eye/ear infection, acute headache, hyper-
tension, stroke, arthritis, diabetes, skin problems, and
malaria. Age is a categorical variable taking the value 1
if the household head is below 30 years, 2 if aged 30-59
years, and 3 if aged 60 or above. Sex is a binary variable
taking the value 1 if the household head is male and 0
otherwise.

Non-need variables

Other control variables considered as non-need vari-
ables in the study include educational level, marital
status, employment type, region of residence, and eco-
nomic status. Educational level is a categorical variable
taking the value 1 if the respondent has at most pri-
mary education, 2 if the respondent completed second-
ary education, and 3 if the respondent has completed
tertiary education. Marital status is a binary variable,
taking the value 1 if the respondent is married and O
otherwise. Employment type is also binary, coded 1 if
the respondent’s primary occupation is farming and 0
otherwise. Region of residence was initially coded as
1 for respondents residing in the North East, 2 for the
South East, and 3 for the South West. For ease of analy-
sis based on the North/South geographical divide, this
variable was re-coded into a binary variable using the
appropriate sample weights, taking a value of 1 if the re-
spondent resided in the North and 0 otherwise. House-
hold economic status was measured using per capita
total household expenditure, classified into five quin-
tiles. Per capita household consumption expenditure
was adopted because self-reported income, particularly
among rural households in Africa and other developing
countries, is often unreliable due to under-reporting
and seasonal fluctuations [39].

Statistical analysis

Following Shen et al. [40], income-related inequality in
healthcare utilization was measured using the Erreygers-
corrected Concentration Index (ECI) and its decomposi-
tion. The ECI was employed due to the binary nature of
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the healthcare outcome, as the standard concentration
index is inappropriate for bounded variables [41]. The
Erreygers index is a normalized version of the standard
concentration index, specifically designed for bounded
health variables, such as binary outcomes [41]. Follow-
ing Erreygers [41], the ECl is given as:

2. e=2 cov (y, 1)
b_a i i

Where Y, denotes healthcare utilization for individual i,
W is the mean of y, r. is the fractional rank of individuals
in the income distribution (proxied by per capita con-
sumption expenditure), and a and b represent the lower
and upper bounds of y, respectively. For binary variables
(a=0, b=1), the index simplifies to E=4y. The value of the
Erreygers index ranges between -1 and +1. A negative
(positive) value indicates that healthcare utilization is
disproportionately concentrated among the poor (rich),
while a value of zero implies equality across socioeco-
nomic groups [42]. To account for differences in health-
care needs, a measure of horizontal inequity (HI) was
estimated following Wagstaff et. al. [41] and Van Doors-
laer et al. [42], but adapted to the Erreygers framework.
HI measures inequity by comparing observed health-
care utilization with need-predicted utilization. It is ex-
pressed as:

3. HI=C:-C f

Where Hl is the HI index; Ct is the observed Erreygers
concentration index and Cf is the Erreygers index of
need-predicted healthcare utilization.

Need-standardized utilization was obtained by con-
trolling for need variables (e.g. age, sex, and health con-
dition), ensuring that any remaining inequality reflects
inequity due to non-need factors. A positive (negative)
HI indicates pro-rich (pro-poor) inequity in healthcare
utilization after adjusting for differences in need.

Decomposition of the concentration index

The ECI was decomposed to quantify the contribution
of each explanatory variable to income-related inequal-
ity in healthcare utilization, as well as the unexplained
residual component [41, 43, 44]. Erreygers normaliza-
tion is appropriate for bounded health variables, partic-
ularly binary outcomes, as it corrects for the limitations
of the standard concentration index [41]. The decom-
position was implemented using a one-step estimation
approach in Stata, which simultaneously estimates mar-
ginal effects, the concentration index of each explanato-
ry variable, and their respective contributions to overall
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inequality. This approach ensures internal consistency
in estimating all decomposition components. Health-
care utilization was modeled as a function of a set of
explanatory variables:

d.y=a+3, Bk X *E,

Where vy, is a binary indicator of healthcare utiliza-
tion for individual i, X, represents explanatory variables
(comprising need and non-need factors), B, are the mar-
ginal effects, and ¢, is the error term.

Based on the Erreygers decomposition framework, the
overall inequality can be expressed as:

5.C=3 B XxC, +GC,

Where CF is the Erreygers concentration index, X, is the
mean of explanatory variable k, C, is the concentration

index of C, and GC_is the generalized concentration in-
dex of the error term.

The contribution of each explanatory variable to over-
all inequality is given by 3 B,x C,, while the percentage
contribution is obtained by dividing each contribution
by the total concentration index (Ct). The residual term
(GC,) captures the portion of inequality that cannot
be explained by observed covariates, reflecting unob-
served heterogeneity and model limitations. For ana-
lytical clarity, explanatory variables were grouped into
need factors (e.g. age, sex, and health condition) and
non-need factors (e.g. socioeconomic status, educa-
tion, and region of residence), enabling the assessment
of their relative contributions to inequality. All analyses
were conducted using Stata version 17, employing ap-
propriate routines for Erreygers decomposition.

Results

Descriptive statistics and socio-economic patterns of
healthcare access

The descriptive statistics of the respondents, as pre-
sented in Table 1, showed that the majority were
male (89.7%) and married (88.7%). Most respondents
were aged 30-59 years (70.9%), with a mean age of
50.2+11.7 years, indicating that most were in the active
labour force. However, this also suggested a potential
decline in labour productivity due to rural-urban youth
migration.
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Table 1. Descriptive statistics of selected variables

Characteristics No. (%)
Male 453(89.7)
Gender
Female 52(10.3)
<30 13(2.57)
30-59 358(70.89)
Age (y)
>60 134(26.54)
Mean 50.18+11.74
Married 448(88.71)
Marital status
Not married 57(11.29)
Primary education or below 191(37.81)
Secondary education 130(25.76)
Educational level
Tertiary education 184(36.43)
Mean 1.88+1.14
Chronic 403(79.8)
Health condition
Fair 102(20.2)
Farm 259(51.29)
Employment type
Non-farm 246(48.71)
Islam 195(38.61)
Religion Christianity 295(58.42)
Others (traditional) 15(2.97
Southeast 186(36.83)
Location Southwest 174(34.46)
Northeast 145(28.71)
Poorest 101(20)
Poorer 101(20)
) Middle 101(20)
Economic status
Rich 101(20)
Very rich 101(20)
Mean N16,241.124N12,945.43

Note: Mean values were reported only for continuous variables.

Regarding education, 37.8% had at most primary-level
education, while the majority of respondents were pri-
marily engaged in farming (51.3%). A substantial pro-
portion (79.8%) reported having a chronic health con-
dition. Regarding healthcare utilization, 81.4% accessed
primary healthcare, 49.9% accessed secondary health-
care, 18.4% accessed tertiary healthcare, and 32.7% ac-
cessed private healthcare facilities (Figure 1).

Regarding access to healthcare by gender, males had
higher utilization across all healthcare types: public pri-
mary health care (PHC) 91%, secondary health care (SHC)
92.5%, tertiary health care (THC) 94.6%, and private
general health care (GHC) 86.7%. In contrast, females
reported lower access: PHC 9%, SHC 7.5%, THC 5.4%,
and private GHC 13.3% (Figure 2). The higher healthcare
utilization observed among males may be influenced by
a combination of occupational exposure, socioeconomic
factors, and gender norms that allow males greater ac-
cess to healthcare compared to females.”
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Figure 1. Access to various types of healthcare

Abbreviations: Pry_hc: Primary healthcare; Gen_hosp: General
hospital (secondary); Teac_hosp: Teaching hospital (tertiary); Prv_
hosp: Private hospital.

Age and education were associated with differences
in healthcare access. Respondents aged 30-59 years
had the highest utilization across all facility types (public
PHC 72%, SHC 76.2%, THC 68.8%, private GHC 72.7%).

Those with tertiary education also reported the great-
est access, while the least access was observed among
respondents under 30 years and those with at most pri-
mary education (Figures 3 and 4). Regarding the geo-
graphical region, respondents in the southwest had the
highest access to all types of public healthcare, whereas
respondents in the southeast had the highest access
only to private facilities. Overall, the northeast region
was the most disadvantaged, with consistently low ac-
cess across all healthcare types (Figure 5).

Economic status was also strongly correlated with ac-
cess to healthcare. Access to public primary and second-
ary healthcare decreased with increasing wealth, indi-

prv_hosp |
|
teac_hosp |
| Above 59
gen_hosp [N M 30-59 yrs
|
H Below 30
pry_hc NN
|

o

50 100

Figure 3. Access to healthcare by age category
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H Male
M Female
pry_hc gen_hosp teac_hosp Prv_hosp

Figure 2. Access to various types of healthcare by gender

Abbreviations: Pry_hc: Primary healthcare; Gen_hosp: General
hospital (secondary); Teac_hosp: Teaching hospital (tertiary); Prv_
hosp: Private hospital.

cating a pro-poor pattern. In contrast, access to public
tertiary and private general healthcare increased with
wealth, reflecting pro-rich inequality (Figure 6).

Inequality and horizontal inequity in access to healthcare

The Erreygers-corrected concentration index (Cl) esti-
mates revealed significant income-related inequalities
in access to healthcare. Access to primary (Cl=-0.1054;
95% Cl, —0.1818, -0.029) and secondary healthcare
(ClI=-0.1063, 95% Cl, —0.2047, -0.0079) was pro-poor,
as indicated by the negative values and confidence in-
tervals that did not include zero. In contrast, access to
tertiary healthcare (CI=0.2382; 95% Cl, 0.1645, 0.3119)
and private general healthcare (CI=0.1502; 95% Cl,
0.0585, 0.2419) was pro-rich, with positive and statisti-
cally significant indices (Table 2).

prv_hosp

1
| E—
teac_hosp || tert_edu
— sec_edu
M pry_edu
gen_hosp ] B no-formal
]
PN
|

Figure 4. Access to healthcare by educational level
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|
South-west
teac_hosp
] North-east
M South-east
gen_hosp
|
pry_hc
.
0 50 100

Figure 5. Access to healthcare by geopolitical zone

Abbreviations: Pry_hc: Primary healthcare; Gen_hosp: General
hospital; Teac_hosp: Teaching hospital; Prv_hos: Private hospital.

The concentration curves (Figure 7, 8, 9, and 10) cor-
roborated these findings, lying above the line of equal-
ity for primary and secondary healthcare (indicating
pro-poor distribution) and below the line of equality
for tertiary and private general healthcare (indicating
pro-rich distribution). The magnitude of inequality was
greatest in tertiary healthcare (CI=0.2382), while the
strongest pro-poor inequality was observed in second-
ary healthcare (CI=-0.1063).

After adjusting for differences in healthcare needs, the Hi
provided further insights into inequity in access. For prima-
ry (HI=-0.0374) and secondary healthcare (HI=-0.0377),
the indices remained pro-poor but were smaller in magni-
tude than the corresponding Cls. This suggested that part
of the observed pro-poor inequality was attributable to
differences in healthcare needs and that need standardiza-
tion reduces the extent of inequality, indicating movement
toward a more equitable distribution of these services.
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Very Rich
|
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I
teac_hos
Poorer gen_hosp
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Hpry_hc
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|
0 10 20 30 40 50

Figure 6. Access to healthcare by income quintile

Abbreviations: Pry_hc: Primary healthcare; Gen_hosp: General
hospital; Teac_hosp: Teaching hospital; Prv_hos: Private hospital.

However, for tertiary (HI=0.366) and private general
healthcare (HI=0.218), the Hl values exceeded their cor-
responding Cls. This indicates that, after controlling for
healthcare need, access becomes even more concen-
trated among higher socioeconomic groups, implying a
widening of pro-rich inequity. In other words, individu-
als with similar healthcare needs were more likely to uti-
lize tertiary and private healthcare services if they were
wealthier.

Decomposition of inequalities in access to inpatient
healthcare

Table 3 presents the decomposition results for in-
equality in access to primary, secondary, tertiary, and
private healthcare services. The key drivers of inequality
differed across levels of healthcare provision. The first
column showed the partial effect of socioeconomic fac-
tors on access to various types of healthcare; the second
column showed the Cl associated with each factor; the
third column showed the absolute contribution of each
factor to the overall Cl; and the fourth column showed
the percentage contribution.

Table 2. Erreygers concentration index and horizontal inequity index

Healthcare Concentration Index (Cl) Horizontal Index (HI)
Public: Primary healthcare -0.1054 [95% Cl:-0.1818, -0.029] -0.0374™
Secondary healthcare -0.1063 [95% Cl, -0.2047, -0.0079] -0.0377"
Tertiary healthcare 0.2382 [95% Cl, 0.1645, 0.3119] 0.3660™"
Private: General healthcare 0.1502 [95% Cl, 0.0585, 0.2419] 0.2180"

*and " denote levels of significance at 5% and 1%, respectively. Cl refers to the ECI.
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Figure 7. Concentration curve of public primary healthcare (dispensary/maternity)

A significant positive association was found between
access to primary healthcare and respondents’ age,
educational level, employment type, and region of
residence. Compared with older respondents aged 60
years and above, individuals aged below 30 years and
30-59 years, those with at most primary education, in-
dividuals primarily engaged in farming, and residents of
the southern region were less likely to access primary
healthcare. Socio-demographic characteristics, such as
being married, middle-aged (30-59 years), having pri-
mary education or less, primarily engaged in farming,
reporting chronic health conditions, and residing in the
rural northern region, were more concentrated among
poorer households. Decomposition results indicated
that need factors contributed only marginally to pro-
poor inequality (0.001 [0.85%]), while non-need factors

)

Gen.hosp
4 .6 .8
1 1 1

publié: secondary healthcare (
1

0
I

accounted for the largest share of inequality (-0.162
[152.13%]). Among the non-need factors, household
economic status contributed the most to pro-poor in-
equality, suggesting that better-off households were
less likely to utilize primary healthcare services condi-
tional on need.

Access to secondary healthcare was significantly asso-
ciated with educational attainment, geographic region,
and household economic status. Compared with re-
spondents with tertiary education, those with primary
or secondary education were less likely to utilize sec-
ondary healthcare. Similarly, residents of the southern
region and those in the second-highest income quintile,
relative to the very rich income quintile, were less likely
to access secondary healthcare. Several characteris-
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Figure 8. Concentration curve of public secondary healthcare (general hospital)
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Figure 9. Concentration curve of public tertiary healthcare (teaching hospital)

tics—including being male, married, middle-aged, hav-
ing a chronic health condition, possessing only primary
education, being primarily engaged in farming, and re-
siding in the northern region—were disproportionately
concentrated in poorer households. The decomposition
results indicated that need factors contributed only a
small share to the observed pro-rich inequality (0.002
[1.9%]). In contrast, non-need factors accounted for a
substantially larger proportion of the inequality. Among
these factors, residence in the northern region made
the largest pro-poor contribution to inequality in sec-
ondary healthcare utilization (-0.269).

For tertiary healthcare, age, chronic health conditions,
education, geographic location, and economic status
were significantly associated with access. Compared

)
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with older individuals (60 years and above), respon-
dents aged below 60 years, those with chronic health
conditions, those with at least primary education, resi-
dents of the northern region, and those in the lower-
income quintile were less likely to utilize tertiary health-
care than individuals in the highest-income quintile. As
observed in the previous models, characteristics, such
as being male, married, middle-aged, having at most a
primary level of education, farming as the primary occu-
pation, and residing in the northern region were more
concentrated among poorer households. The decom-
position results further showed that non-need factors
accounted for a large share of the pro-rich inequality
(0.179 [73.2%)]), with household economic status con-
tributing the largest proportion (0.231 [97%]).
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Figure 10. Concentration curve of private general healthcare
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Finally, access to private general healthcare was signifi-
cantly associated with geographic region and household
economic status. Residents of the northern region and
individuals with lower incomes relative to the highest-
income quintile were less likely to use private health-
care. Consistent with previous findings, several charac-
teristics—including being male, married, middle-aged,
reporting chronic health conditions, farming as the
primary occupation, and residing in the northern re-
gion—were more prevalent among poorer households.
Decomposition results indicated that non-need factors
accounted for the largest share of pro-rich inequality
(0.179 [117.6%)], with regional residence (North) con-
tributing the largest share (88.45%).

Discussion

This study employed ECI and HI to examine income-
related inequalities and inequities in access to different
types of healthcare. Further, it decomposed these in-
equalities to identify the contributions of key socioeco-
nomic factors.

The findings indicate that public primary healthcare
is the most utilized level of care, while public tertiary
healthcare is the least utilized. Across the different
healthcare types, access was generally lower among
females than among males, among younger individuals
(below 30 years), and among those with at most prima-
ry education. Regionally, respondents in the Southwest
had the highest access to public health services, while
access to private healthcare was highest in the South-
east. In contrast, the lowest level of access to any form
of healthcare was observed among residents in the
Northeast.

The distribution of healthcare utilization across in-
come groups shows that poorer households (first and
second quintiles) predominantly use primary and sec-
ondary healthcare, whereas richer households (upper
quintiles) were more likely to use tertiary and private
general healthcare. This pattern is consistent with find-
ings by Yaya et al. [45] for Malawi and Ogundele et al.
[46] for Ghana.

The results further reveal significant pro-poor in-
equalities in access to public primary and secondary
healthcare. However, after adjusting for differences in
healthcare needs, the degree of pro-poor inequality de-
creased and approached zero, suggesting a more equi-
table distribution of these services. Oburota et al. [30]
reported similar findings. This finding also aligns with
that reported by Bose and Dutta [47] for India and by
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Zhang et al. [48] for China, but contrasts with that re-
ported by Guo et al. [49] for rural China. The relative
improvement in equity may reflect recent health sector
reforms in Nigeria, including strengthening the National
Health Insurance Authority, expanding service coverage,
improving the health workforce registry, and increasing
funding through the Basic Health Care Provision Fund.

In contrast, significant pro-rich inequalities were ob-
served in accessing public tertiary and private gen-
eral healthcare. These inequalities became more
pronounced after controlling for healthcare needs, indi-
cating that wealthier individuals are disproportionately
more likely to access these services even when needs
are similar. This suggests substantial inequities in higher-
level and privately funded healthcare. Similar findings
have been reported by Johar et al. [50] in Indonesia, Li
et al. [51] in rural China, and Sharma et al. [52] in rural
Bhutan.

While the relatively equitable distribution of primary
and secondary healthcare suggests progress toward
UHC, the persistence of pro-rich inequities in tertiary
and private healthcare highlights important gaps in the
healthcare system. This is particularly concerning in the
context of the rising burden of NCDs in Nigeria, which
requires specialized and often costly care. Evidence
suggests that NCDs are projected to surpass infectious
diseases as the leading cause of morbidity in Africa by
2030, with a substantial proportion of Nigerian adults
at risk of premature mortality from conditions, such as
cardiovascular diseases, cancer, respiratory diseases,
and diabetes [53].

Socioeconomic and demographic factors also play a
crucial role in healthcare utilization. Older individuals
were more likely to utilize primary and tertiary health
services, reflecting increased health needs with age
[54]. However, individuals with chronic health condi-
tions were less likely to access tertiary healthcare con-
ditional on need, suggesting potential barriers to spe-
cialized care. Additionally, individuals with lower levels
of education were less likely to utilize public healthcare
but more likely to use private healthcare, highlighting
the role of education in shaping healthcare-seeking be-
havior and access. These findings are consistent with
previous studies [55] and are further supported by
evidence that individuals from educationally disadvan-
taged backgrounds often face barriers to accessing high-
quality health services [56].
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Regional differences were also observed. Residents
in Southern Nigeria were less likely to utilize primary
health services, possibly due to relatively higher income
levels and a preference for private or tertiary health ser-
vices, where quality and advanced care are perceived
to be better but require higher OOP expenditure. This
aligns with evidence that wealthier individuals are less
likely to rely on primary care but more likely to access
specialized services [57]. Similar findings have been re-
ported by Mostafavi et al. [58].

Decomposition analysis shows that need factors con-
tribute minimally to observed inequalities, while non-
need factors—particularly economic status and region
of residence—account for the bulk of inequality. Eco-
nomic status is the largest contributor to pro-rich in-
equality, whereas region of residence contributes most
to pro-poor inequality, likely reflecting the geographic
concentration of poorer populations in Northern Nige-
ria. For private healthcare, economic status remains the
dominant driver of pro-rich inequality, while employ-
ment type contributes to pro-poor inequality, possibly
due to the concentration of lower-income individuals in
agricultural occupations. These findings are consistent
with previous studies [59, 60].

Conclusion

This study provides evidence of significant socioeco-
nomic inequalities in accessing inpatient healthcare
across different levels of care in rural Nigeria. Access to
public primary and secondary healthcare is pro-poor;
however, these inequalities become less pronounced af-
ter adjusting for differences in healthcare needs, suggest-
ing a movement toward a more equitable distribution.
In contrast, access to public tertiary and private general
healthcare is pro-rich, with inequalities becoming more
pronounced after adjustment for need, indicating sub-
stantial inequities favoring higher-income groups.

The findings further reveal that these disparities are
driven predominantly by non-need factors. Economic
status contributes most to pro-rich inequalities, while
region of residence contributes most to pro-poor in-
equalities, reflecting underlying geographic and socio-
economic disparities in healthcare access.

These results underscore the need for targeted policy
interventions to improve equitable access to health
services. In particular, there is a need to prioritize un-
derserved populations in Northern and rural regions.
Expanding the scope and depth of health insurance cov-
erage—especially to include tertiary health services—

2026, Volume 14, Issue 2

could play a critical role in reducing pro-rich inequities in
access to higher-level care. Additionally, strengthening
public healthcare infrastructure and improving financial
protection mechanisms will be essential to advancing
progress toward UHC in Nigeria.

Study limitation

This study has a few limitations that should be ac-
knowledged. First, the analysis relies in part on self-
reported information regarding respondents’ health
conditions. Such measures are inherently subjective
and may be influenced by recall bias or measurement
errors, which could affect the accuracy of the reported
health status and healthcare utilization. Second, the
survey was conducted during a period of heightened
insecurity in some parts of Nigeria, which made several
rural communities difficult or unsafe to access for field
data collection. As a result, it was not possible to obtain
a fully representative sample across all rural areas. Nev-
ertheless, the sample weights were adjusted to account
for the sampling design, thereby reducing potential bias
in the estimates. Future studies can benefit from mixed-
methods approaches to better investigate and mitigate
potential non-response and selection biases that are
not adequately captured through quantitative analysis
alone. Despite these limitations, the study provides im-
portant empirical evidence on income-related inequali-
ties and inequities in access to inpatient healthcare in
rural Nigeria, offering useful insights for policymakers
seeking to reduce disparities and improve equity in the
healthcare system.
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