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Abstract

Background: The Nigeria’s National Health Insurance Scheme aimed at making health care accessible and
affordable since it’s became operational in 2005. However, many Nigerians still pay out of pocket for medical
expenses, and this drive them to incurring catastrophic health expenditures. Although monitoring progress towards
UHC is crucial, one single study exploring the dynamics in catastrophic health expenditure proportion, associated
factors, inequality concentration, inequality size, together with decomposition using a longer period Nigeria panel
household survey datasets is very scarce.

Methods: Data was drawn from three rounds of the Nigeria General Household Survey. The fixed percentage and
rank-dependent thresholds were used to calculate and compare the proportion of households that incur
catastrophic health expenditures. The logistic regression model was employed in analyzing the factors associated
with catastrophic health expenditures. The concentration of catastrophic health expenditures inequality was
assessed using the concentration curve, whereas the inequality size was determined using the concentration index.
The decomposition method was used to decompose the concentration index into determining components.

Results: Relative to the fixed threshold value, the rank-dependent threshold revealed a higher share of households
facing catastrophic health expenditures i.e., from 27% in 2010/2011 to 48% in 2015/2016. The two thresholds reveal
similar trend, but differ in percentage points. The key factors associated with catastrophic health expenditures were
economic status and geopolitical zone. Inequality in catastrophic health expenditures was found to be
concentrated among the poor. The household economic status was uncovered as the major positive contributor to
catastrophic health expenditures inequality across the sample periods.

Conclusion: The findings of the study imply that narrowing economic status gap across households, and
increasing the depth of insurance are crucial mechanisms to reduce the probability of incurring catastrophic health
expenditures among the poor in Nigeria.
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Background
Catastrophic health expenditure (CHE) widely described
as health care payment beyond a certain fraction, say
10% of household income, has been well reported in
health economics literature to possess negative eco-
nomic consequences. These negative economic reper-
cussions, range from sacrifice of basic goods and

services, depletion of savings by individuals and families,
to loss of income, and productivity, as well as disruption
of welfare and living standard, particularly in developing
countries where less functional health systems dominate
[1]. There is indeed a pervasive agreement among health
scientists and policy makers, that a well-functioning
health system ensures financial protection of health ser-
vice users, from catastrophic financial effects of ill health
and also assures universal coverage for all individuals.
This led the World Health Organization (WHO) to
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advocate for affordable universal coverage and equal ac-
cess to health services for all citizens through its remark-
able policy report captioned ‘Health systems financing:
The path to universal coverage’. The major target of the
WHO in this notable policy report published in 2010 is
to reduce reliance on out-of-pocket (OOP) payments for
health services and promote prepayment mechanisms,
such as health insurance. The 2010 WHO resolution
notwithstanding, Nigeria still have very poor universal
health coverage (UHC) [2]. This is mainly because ma-
jority of the population still faces financial hardship as a
result of seeking needed medical care. Notably, the
Nigeria health financing system depends on various
sources of health sector funding – government budget-
ary allocations, revenue collections from direct and in-
direct taxes, aside OOP and insurance. Tax revenues are
pooled at the federal level and are distributed among the
three tiers of government (federal, state and local gov-
ernment levels). These funds are generally inadequate,
and barely complement the bulk of health spending in
the form of household OOP expenditures. For instance,
the total government budgetary allocation to the health
sector has remained persistently low, at an average of
about 5%, against the international benchmark of 15%
[3]. Total expenditure from various levels of government
is on average only 29% of total health spending, as com-
pared with the private sector expenditure, as much as
70% [4]. Low funding from various tiers of government
has led to inadequate health infrastructural facilities and
poor access to quality health care services in Nigeria.
Hence, OOP expenditures remain the dominant source
of financing the country’s health system, indicating lack
of financial protection. Further, there has been slow pro-
gress in coverage of essential health care services, par-
ticularly preventive health services, and this has
worsened the disease burden in the country [5].
Nigeria is still far below the UHC health insurance fi-

nancing target of 90%, as its health insurance contribu-
tion to total health expenditure (THE) remains at an
average of only 2% [3]. To complement the NHIS and
commit better to United Nations Sustainable Develop-
ment Goal 3 (SDG3) and UHC, the Nigeria government
in 2014 passed into law the National Health Bill. This, in
principle, targets the provision of increased access to
basic health care for the vulnerable population. Disap-
pointingly, even with this law in place, many Nigerians
still pay out of their pocket for medical expenses, and
this has in fact continued to drive a considerable num-
ber of families to experiencing CHE [6]. About 97% of
Nigerians are uncovered from financial hardship of huge
medical bills and among these are the less privileged and
vulnerable groups [7]. The WHO revealed in its 2010 re-
port that a country can achieve financial protection, in-
dicated by negligible levels of incidence of financial

catastrophe when its OOP payments fall to 15–20% of
THE.
However, OOP payment in Nigeria remains worri-

somely high, as it proportion of total health and gross
private health expenditure is still above 70 and 90% re-
spectively [4]. More so, government health spending as a
percentage of the gross domestic product (GDP) has for
more than a decade remained less than 1%, implying
that OOP payment is the dominant health financing sys-
tem in Nigeria [4]. This excess reliance on OOP expend-
iture for medical bills curbs health care consumption,
deepens unequal access to quality health care and ex-
poses Nigeria households to incurring CHE, hence mak-
ing the goal of UHC far from been realised [8].
Updated existing studies [e.g., 9, 10, 11, 12] on CHE

incidence have only used a single period survey dataset
(2009 living standard survey), which is not only dated,
but different from that of the current study. Further, the
studies of [13, 14; 15 among others] only used small
sample state level single period datasets, clearly not na-
tionally representative and unable to generally represent
Nigeria – a country with the largest population in Africa.
The current works of [16–18] are only a review of previ-
ous studies on CHE incidence in Nigeria. The study of
[19] explored the determinants of CHE in Nigeria, but
focused only on poorly insured elderly households in a
single point in time. Omotosho and Ichoku [9] also used
one single period dataset in analysing CHE correlates in
Nigeria. Hence, country specific trend analysis tracking
progress in addressing financial risk in terms of CHE is
yet to be done with several comparable datasets in
Nigeria.
To the best of author’s knowledge, recent studies on

concentration of inequality in CHE, together with its de-
composition are scarce in Nigeria. In Nigeria, available
dated works of [20, 21] only used small sample state
level primary datasets to uncover the size of inequality
in CHE, without decomposing their contributing socio-
economic factors. Hence, it becomes crucial to do fur-
ther investigation across multiple time periods on not
just the incidence, and correlates of CHE, the magnitude
of inequality in CHE in Nigeria, but its socioeconomic
concentration and decomposition in the country. Such
decomposition analysis could aid policy makers to track
changes in the real factors that tend to push the poor
Nigerian households into experiencing financial
catastrophe.
In light of the above identified gaps, the current study

contributes to literature in the following useful ways.
First, to track Nigeria’s progress towards UHC, the study
utilized several rounds of the Nigeria General Household
surveys (NGHS) implemented in 2010/2011, 2012/2013
and 2015/2016 to not only do a detailed trend analyses
of the proportion of Nigeria households that incur CHE,
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but also examined exhaustively it corresponding deter-
mining socioeconomic factors. In designing the Nigerian
health system, policy makers not only need to know the
changes that have occurred in the proportion of house-
holds facing CHE, but also the varying contributions of
it driving socioeconomic factors across multiple time pe-
riods. Second, this paper provides fresh empirical evi-
dence for the first time in Nigeria, on the concentration
of inequality in CHE, the size of this inequality and its
determining factors using the decomposition method of
analysis and the three comparable panel survey datasets
mentioned above. Results from achieving these objec-
tives may be useful in enhancing the Nigeria health in-
surance programs to not just reduce unequal
distribution of CHE, but carefully handle its key contrib-
uting factors. These results may also inform policies that
will help in efficient management and utilization of re-
sources in raising the health status level of vulnerable
groups, thus draw Nigeria households closer to UHC.
Third, unlike previous studies, another contribution of
this paper is the documentation of not just national, but
also sub-national (regional) patterns of CHE proportion,
inequality concentration, determining factors and de-
composition in Nigeria. Nigeria is a highly heteroge-
neous country, so that the issues of incidence, inequality
and drivers of CHE can indeed differ across urban and
rural regions.
This study, therefore, made effort to achieve five spe-

cific objectives in Nigeria: First, it examined the propor-
tion of households that incur CHE. Second, it estimated
the factors associated with CHE. Third, it determines
whether inequality in CHE is pro-poor or pro-rich.
Fourth, it estimated the size of inequality in CHE. Fi-
nally, it decomposed inequality in CHE into its deter-
mining socioeconomic factors. The rest of the paper is
structured as follows: The next section describes the
methodology and datasets. The results are presented and
analysed in section 3. Section 4 reveals the discussion,
while the final section is the conclusion and policy
implications.

Methods
Data sources
Data for this study was drawn from the 2010/2011,
2012/2013 and 2015/2016 nationally representative
panel NGHS. The NGHS datasets are comparable and
representative of the 36 states in Nigeria and Federal
Capital Territory (FCT), Abuja, with each of its waves
covering around 5000 households. The survey cover a
wide range of socio-economic topics, which are collected
through the Household, Agriculture and Community
Questionnaires. In terms of the sample size, 10 house-
holds are selected per enumeration areas (EAs), where
the EAs/clusters are 500, so that the total number of

household interviewed is 5000. The survey is produced
by the Nigeria National Bureau of Statistics (NBS) in
collaboration with Federal Ministry of Agriculture and
Rural Development, and the World Bank, with financial
support from the Bill and Melinda Gates Foundation
[22].

Living standard and OOP payment measurement
To measure living standard, this study used total house-
hold consumption expenditures. The choice of house-
hold consumption over income is based on the fact that
it is easier to collect in household surveys and also less
prone to fluctuation [23]. Further, the choice of con-
sumption over wealth in this paper is because it is widely
recognised as preferred measure of household living
standard relative to wealth. For instance, studies such as
Montgomery et al., [24], has found some evidence that
the use of wealth index to proxy for consumption re-
sulted in biased coefficient estimates on other variables
of interest. Consumption is not only rooted in economic
theory, but a more direct measure of living standard.
Wealth is an indirect or proxy measure of living stand-
ard that only provides an alternative when consumption
data is not available [25]. However, the household data
used in this study reports detailed consumption items.
The calculation of consumption aggregate in this study

is based on the method specified in [26], and also on
guidelines provided in [23], on the construction of con-
sumption aggregate. Steps which were taken involves; (i)
choosing a reference period (i.e., 12 months) for all rele-
vant consumption items, (ii) adding up the total values
of different components of consumption, (iii) making ad-
justments for cost of living differences, (iv) making ad-
justment for household size and composition. The
various components consist of; Food consumption com-
ponent: involving aggregation of total value of (i) food
purchased in the market, (ii) home-produced food, (iii)
other households food items acquired as gifts and (iv)
food acquired from employers as payment in-kind. Non-
food consumption component: involves adding up the
value of purchased non-food consumption items, com-
prising of education, health services, rent, electricity,
housing expenses and other non-foods minus lumpy ex-
penses (funeral and marriage expenses). It is crucial to
note at this point that consumption aggregate serves as a
basis for the assessment of poverty in Nigeria [27, 28].
Procedures of these computations are described in much
detail in [26].
The variables of interest for the computation of OOP

payments are captured in section 4 of the three waves of
NGHS questionnaires. The OOP payment variable for
each of the survey round was calculated as sum of
money spent on hospital/health facility, medicines/drugs
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medical supplies, and medical related goods and service
fees that are not compensated by any insurance scheme.

Measuring households CHE incidence/proportion and
intensity
Previous studies (e.g., [29, 30]) have used fixed percent-
age threshold in the computation of CHE. Consequently,
these studies ignored the fact that households of differ-
ent socioeconomic status face varying thresholds in de-
termining CHE, as in [31]. The current study
incorporates greater concern for the poor in defining
CHE by following Ataguba [31] to depart from the use
of fixed threshold. That is, it allows variations in thresh-
old payment levels across individuals on the income dis-
tribution range by using rank-dependent threshold. The
rank-dependent threshold upon which the CHE indices
computation was based is given as;

Z0
cat ¼ ω p : γð Þ�Zcat ð1Þ

Where p is household’s percentile, γ is the parameter
of aversion to inequality, Zcat is the initial threshold
level, and ω(p : γ) = γ(1 − p)γ − 1 for γ ∈ (0, 1). This limiting
condition means that when γ = 1, Z0

cat ¼ Zcat : Put differ-
ently, the catastrophic threshold becomes a constant as
in previous papers. As previously stated, this study fol-
lows Ataguba [31] to use different values of γ (i. e., 0.8
and 1.0), as bases for computing the incidence and in-
tensity of CHE in Nigeria. This is to allow the cata-
strophic threshold vary across the entire distribution and
avoid underreporting of CHE cases. Following standard
literature, the CHE incidence, intensity, and gap were
determined in terms of rank-dependent CHE incidence
which measures the proportion of sampled households
whose OOP health expenditure as a fraction of their
total expenditure exceeds the specified threshold, the
CHE rank-dependent overshoot which indicates the
average degree by which health payment (as fraction of
expenditure) exceed a given threshold, and rank-
dependent CHE overshoot measuring the average pro-
portion of household rank-dependent CHE intensity in
terms of the size of incidence.

Measuring factors associated with CHE
The study employed logistic regression model to exam-
ine the factors associated with CHE in Nigeria.

CHE ¼ αþ βX þ μi ð2Þ
Where; CHE is catastrophic health expenditure, which

takes 1 if household incurs CHE and 0 otherwise. The
vector of explanatory variable (X) comprises of economic
status, geopolitical zone, region of residence, size of the
household, sex of household head, education status of

household head, employment status of household head,
insurance status of household, and presence of elders in
the household.

Measuring pro-poor/pro-rich inequality in CHE
To determine whether inequality in CHE in Nigeria is
concentrated among the poor or rich, the study used the
concentration curve. The concentration curve can be
used to assess whether or not a health variable is more
unequally distributed to the disadvantage of the poor. It
plots the cumulative percentage of the health variable
(CHE on the y-axis) against the cumulative percentage
of the population, ranked by living standard, starting
with the poorest, and ending with the richest (x-axis). If
every individual, irrespective of his or her income, has
exactly the same value of the health variable, the con-
centration curve will be a 45-degree line, running from
the bottom left-hand corner to the top right-hand cor-
ner. If, by contrast, the health variable takes higher
(lower) values among poorer households, the concentra-
tion curve will lie above (below) the line of equality. The
farther the curve is above the line of equality, the more
concentrated the health variable is among the poor. The
reverse is the case, the farther the curve is below the line
of equality [25].

Measuring the size of CHE inequality
To estimate the size of inequality in CHE, the concen-
tration index was computed. Concentration curve can be
used to identify whether socioeconomic inequality in a
health variable exists, but it does not give a measure of
the size of inequality which can be used for convenient
comparison. The concentration index enables the esti-
mation of the size of socioeconomic related inequality in
a health variable [25]. The index is defined as twice the
area between the concentration curve and the line of
equality. If there is no socioeconomic-related inequality,
the concentration index is zero. Conventionally, the
index takes a negative value when the curve lies above
the line of equality, indicating disproportionate concen-
tration of the health variable among the poor, and a
positive value when it lies below the line of equality. It
can be obtained by the formula;

C ¼ 2
Nμ

Xn
i¼1

hiri−1 ð3Þ

Where C is the concentration index, hi is the health
sector variable, μ is its mean, ri is the fractional rank of
the individual in the socioeconomic distribution with i =
1 for the poorest and i = N for the richest. It is import-
ant to note that the concentration of CHE in this paper
has been calculated using the Stata package conindex
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which accounts for bounded limits. This is so since the
CHE is a binary variable that takes 1 or 0.

Decomposition of CHE concentration index
The decomposition method proposed by Wagstaff et al.,
[32] was employed in examining the factors that contrib-
ute to inequality in CHE. The advantage of this method
over linear and non-linear regression models is that it al-
lows one to estimate the relative contribution of factors
to inequality in a health variable. For a linear additive re-
gression model, the CHE variable Yi is represented in
terms of the intercept α, the relative contribution of Xki

factors and error term εi in Eq. (4) below;

Y i ¼ αþ
X

k
βkXki þ εi ð4Þ

Based on Eq. (4) above, the CHE concentration index
can be decomposed as follows;

C ¼
X
k

βkXk

μ

� �
Ck þ GCε

μ
ð5Þ

In Eq. (5), the value βk denotes the regression coef-
ficient of CHE variable on determinant Xk, Xk is the
mean of Xk, Ck is the concentration index of Xk, and
GCε represents the generalised concentration index
for the error term (ε). As recorded above, CHE is
measured as a binary variable. Following from this,
the standard logit is preferred for the estimation of
CHE. However, since the logit is intrinsically non-
linear, as opposed to the decomposition model which
is basically linear, the study used the natural loga-
rithm of the odds of the CHE in the decomposition
model instead of the observed CHE, as in [33].

Results
Proportion of household CHE incidence and intensity
Tables 1, 2 and 3 showcase the results of catastrophic
indices using total household consumption expenditure
at national and regional levels. The current paper

considered various initial thresholds of 10, 15 and 20%,
together with varying parameter values (0.8 and 1.0) as
suggested in [31]. For each of the initial threshold, the
rank-dependent catastrophic headcount changes with
the value of the parameter. Decreasing the value of the
parameter, increases the headcount CHE for all thresh-
olds, and across national and regional areas in all periods
of investigation. For instance, at 10% threshold, the
headcount increased from about 23 to 27%, 18 to 22%,
and 43 to 48%, when the parameter value was decreased
from 1.0 to 0.8 in 2010/2011, 2012/2013 and 2015/2016
respectively. These are the national level estimates, as
seen in Table 1. Though, a similar trend is observed at
the regional level, percentage point estimates differ be-
tween urban and rural regions of the country. Relative to
headcount CHE estimates in the urban region, those of
the rural region appear to be higher. As in Table 2, the
headcount CHE in urban region is roughly 24, 21 and
39% in 2010/2011, 2012/2013 and 2015/2016 respect-
ively, at 10% threshold and 0.8 parameter value. How-
ever, as in Table 3 the rural region estimates are
relatively higher, yielding 27, 23 and 51% in 2010/2011,
2012/2013 and 2015/2016 respectively. This is attribut-
able to the fact that the households in rural areas make
more OOP than households in urban areas. Just in line
with the finding that on average OOP in urban areas
was 13% whereas it was 17% in rural areas in 2010–2016
period. Hence, households in rural areas tend to face a
higher catastrophic burden of medical payments, relative
to those residing in urban areas.
Results for the rank-dependent catastrophic gap mea-

sures follow a trend similar to that of the rank-
dependent catastrophic headcount measures, for all ini-
tial threshold and across national and regional areas in
periods of time considered in this paper. At 10% initial
threshold for example, the catastrophic gap (G0

cat ) in-
creased from about 5.3% (for γ = 1.0) to 5.7% (for γ =
0.8), 4.8% (for γ = 1.0) to 5.3% (for γ = 0.8), and 18.1%
(for γ = 1.0) to 18.9% (for γ = 0.8) in 2010/2011, 2012/

Table 1 Catastrophic out-of-pocket health-care payment (total household expenditure) indices in Nigeria

Wave 1 (2010/2011) Wave 2 (2012/2013) Wave 3 (2015/2016)

Threshold =
10%

Threshold =
15%

Threshold =
20%

Threshold =
10%

Threshold =
15%

Threshold =
20%

Threshold =
10%

Threshold =
15%

Threshold =
20%

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

Headcount measure

H′cat 26.55 22.70 18.59 15.28 13.96 10.94 22.18 18.24 15.07 12.16 11.02 8.89 47.64 42.88 36.85 32.04 29.52 25.44

Gap measures

G′cat 5.71 5.27 4.80 4.34 4.15 3.69 5.27 4.80 4.53 4.15 4.00 3.63 18.95 18.14 17.22 16.20 15.87 14.86

MPG′
cat

21.50 23.20 25.85 28.41 29.72 33.78 23.74 26.85 30.03 34.14 36.20 40.88 39.77 42.31 46.75 50.85 53.76 58.44

Note: All estimations are appropriately weighted to be nationally representative
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2013 and 2015/2016 respectively. These are the national
estimates in Table 1. As previously mentioned, though a
similar trend is seen at the regional levels, percentage
points vary across urban and rural regions. At 10%
threshold and 0.8 parameter value, catastrophic gap in
urban region was 5.2, 3.9 and 11.9%, whereas those of
the rural region were 5.9, 5.8 and 21.5% in 2010/2011,
2012/2013 and 2015/2016 respectively. The reason for
differences being the higher concentration of burden of
OOPs at the rural, relative to the urban region as already
stated above. In addition, across the three periods of
time, the mean positive gap ðMPG0

catÞ persistently de-
creased as the value of the parameter for each threshold
decreased at both national and regional levels.
Of importance to note is that results across thresholds

conform to a priori rationale at both national and re-
gional levels. This is because the rank-dependent head-
count decreased for higher thresholds. For instance, as
seen in national estimates in Table 1, for the value of the
parameter γ = 0.8, the headcount index in 2010/2011 de-
creased from 26.6% (Zcat = 10%) to 18.6% (Zcat = 15%)
and to 13.0% (Zcat = 20%). In 2012/2013, the index de-
creased from 22.2% (Zcat = 10%) to 15.1% (Zcat = 15%)
and to 11.0% (Zcat = 20%) whereas in 2015/2016, the

index decreased from 47.6% (Zcat = 10%) to 36.9% (Zcat =
15%) and to 29.5% (Zcat = 20%). In terms of the gap
measures, results follow similar direction also across na-
tional and regional levels, the rank-dependent cata-
strophic gaps decrease as initial thresholds increase,
whereas the mean positive gap increase with increasing
initial threshold values.
Comparing the results gotten using a rank-

dependent threshold with those based on fixed
threshold used in [29] for a normal threshold of say
10% of total household expenditure (see Tables 1, 2
and 3 for both national and regional results), the
catastrophic payment headcount and gaps increased
with decreasing parameter values. From the above
stated, employing a fixed threshold value reduces the
catastrophic headcount as compared with rank-
dependent threshold which varies across the whole
income distribution ladder by decreasing the thresh-
olds for the poor. Put differently, the fixed threshold
value understates the number of households that ex-
perience CHE, as compared to the rank-dependent
threshold. These results vary across regions, since the
OOP burden is more on the rural than the urban
households in Nigeria.

Table 2 Catastrophic out-of-pocket health-care payment (total household expenditure) indices in Urban Region

Wave 1 (2010/2011) Wave 2 (2012/2013) Wave 3 (2015/2016)

Threshold =
10%

Threshold =
15%

Threshold =
20%

Threshold =
10%

Threshold =
15%

Threshold =
20%

Threshold =
10%

Threshold =
15%

Threshold =
20%

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

Headcount measure

H′cat 24.38 20.50 16.97 13.76 12.12 9.55 21.17 17.83 14.03 10.99 9.82 8.30 39.11 33.82 28.83 23.50 21.35 17.68

Gap measures

G′cat 5.19 4.78 4.37 3.94 3.78 3.38 3.98 3.62 3.27 2.93 2.79 2.46 11.92 11.26 10.55 9.83 9.54 8.83

MPG′
cat

21.31 23.34 25.75 28.68 31.23 35.38 18.79 20.35 23.31 26.67 28.43 29.64 30.48 33.28 36.60 41.85 44.69 49.93

Table 3 Catastrophic out-of-pocket health-care payment (total household expenditure) indices in Rural Region

Wave 1 (2010/2011) Wave 2 (2012/2013) Wave 3 (2015/2016)

Threshold =
10%

Threshold =
15%

Threshold =
20%

Threshold =
10%

Threshold =
15%

Threshold =
20%

Threshold =
10%

Threshold =
15%

Threshold =
20%

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

γ =
0.8

γ =
1.0

Headcount measure

H′cat 27.46 23.61 19.32 15.90 14.73 11.51 22.59 18.39 15.49 12.60 11.50 9.10 50.71 46.16 39.79 35.14 32.49 28.25

Gap measures

G′cat 5.92 5.46 4.98 4.50 4.30 3.82 5.75 5.37 5.00 4.61 4.46 4.07 21.49 20.64 19.64 18.63 18.16 17.05

MPG′
cat

21.57 23.15 25.81 28.30 29.19 33.21 25.47 29.24 32.29 36.61 38.76 44.77 42.38 44.71 49.36 53.03 55.90 60.73
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Average trends in household OOP composition, % Total
expenditure
Household OOP payment across national and regional
areas, shown in Table 4 varied across different medical
expenditure components in all periods of time. At the
national level, money spent on drugs rose from 4% in
2010 to 10% in 2016. While these estimates roughly
remained the same in the urban region, they tend to be
higher in the rural region. As seen in Table 4, the
amount of money spent on drugs in the urban region
was roughly 4 and 10% in 2010 and 2016. However, in
the rural region, these estimates rose to 7 and 11% in
2010 and 2016 respectively. This means households in
rural areas spent more money in the purchase of over
the counter drugs, relative to households in urban areas.
This result is of no surprise since poor people usually in
rural areas always prefer cheap self-medication whenever
they fall ill, relative to costly hospital treatment. More
so, households spent more money on hospital facilities
in 2016 (about 3%), as compared to money spent in
2010 (only 1%). On average, these estimates seem not to
differ significantly across urban and rural areas in the
country. Similar trend is also applicable to money spent
on medical services, with about 5% increase at national
level, and roughly 7% increase at regional levels in
2010–2016 periods. No reasonable change, however, was
observed in amount of money spent on medicines and
medical supplies within the study period at both national
and regional levels. Summarily, total OOP payments on
health care doubled within study period, rising from
roughly 10% in 2010 to 22% in 2016. The doubling of
the OOP payments within the study period is mainly
driven by the relatively large increase in money spent on
drugs/pharmaceuticals by Nigerian households, from
only 4% in 2010 to 10% in 2016. Nowadays, poor house-
holds would first seek over the counter drugs immedi-
ately they fall sick, since going to the hospital to see the
doctor is relatively costly.

Associated factors of CHE
Tables 5, 6 and 7 presents the estimated odd ratios with
corresponding robust standard errors, and 95%

confidence intervals. These odd ratios were obtained
from the logistic regression analyses for the three rounds
of the NGHS using 10% of total household expenditure
across national and regional levels. As anticipated,
households in the richest quintile has lesser odds of in-
curring CHE, as compared to households in the poorest
quintile. This result is observed both at the national level
and across urban and rural regions. At the national level
shown in Table 5, the odds of incurring CHE for house-
holds in the richest quintile are roughly only 0.05, 0.18,
and 0.03, relative to the higher odds in the poorest quin-
tiles in 2010/2011, 2012/2013 and 2015/2016 respect-
ively. A similar trend is observed across urban and rural
regions. In urban and rural regions, the odds of CHE
tend to be higher for households in poor quintiles, rela-
tive to households in rich quintiles. At the national level,
households in the southern zone are 4.5 times more
likely to incur CHE in 2015/2016, relative to households
in the northern zone.
Furthermore, households larger than 5 members have

low odds (0.5) of experiencing CHE, as compared to
households less than 5 members in 2012/2013. This re-
sult tend to differ across regional dimensions, as in Ta-
bles 6 and 7. Larger households in rural regions tend to
have higher odds (2.5) of incurring CHE, compared to
the odds (1.7) of larger households in urban regions. At
the national level, unemployed household heads have 2.2
times and 2.7 times higher odds of facing CHE, relative
to employed household heads in 2012/2013 and 2015/
2016 respectively. Unemployed household heads in rural
region have a more significant odds of CHE, compared
to unemployed household heads with insignificant odds
in the urban region in 2015/2016. In terms of insurance
status, results for the insured households were found
statistically insignificant at the national level. At the re-
gional level, insurance barely reduces the odds of experi-
encing CHE. Nationally, households with elderly
members have roughly 3.0 times increased odds of in-
curring CHE, comparative to households without elderly
members in 2010/2011. The odds of incurring CHE for
the elderly are higher in rural regions, relative to the
odds faced by the elderly in urban regions in 2015/2016.

Table 4 Average Trends in Household OOP Composition, % Total Expenditure, both National and Regional Estimates, 2010–2016

National Estimates Urban Estimates Rural Estimates

n/
s

OOP component expenses 2010/
2011

2012/
2013

2015/
2016

2010/
2011

2012/
2013

2015/
2016

2010/
2011

2012/
2013

2015/
2016

1 Over the counter drugs 0.04 0.03 0.10 0.04 0.03 0.10 0.07 0.04 0.11

2 Hospital facility 0.01 0.004 0.03 0.003 0.003 0.02 0.01 0.004 0.03

3 Medicines and medical
supplies

0.01 0.01 0.01 0.01 0.01 0.03 0.02 0.01 0.03

4 Medical services 0.03 0.04 0.08 0.03 0.03 0.11 0.05 0.03 0.10

5 Total OOP Payments 0.10 0.08 0.22 0.083 0.073 0.26 0.15 0.084 0.27
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This result is of no surprise since elderly household
members tend to concentrate more in the rural than in
the urban regions.

Measurement of pro-poor/pro-rich inequality in CHE
Figure 1 is a pictorial analyses of the socioeconomic lad-
der upon which inequality in CHE concentrates. This

Table 5 Logistic Regression of Factors Associated with CHE in Nigeria

Variables Wave 1 (2010/2011) Wave 2 (2012/2013) Wave 3 (2015/2016)

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Economic Status

Poorest (Ref)

Second 0.7687 0.3933 0.2820–2.0953 0.5799 0.3032 0.2081–1.6158 0.3769c 0.1047 0.2186–0.6498

Middle 0.0000 0.0000 0.0000–0.0000 0.3818 0.2234 0.1213–1.2020 0.3594c 0.0954 0.2136–0.6047

Fourth 0.2389b 0.1459 0.0722–0.7905 0.2311b 0.1625 0.0583–0.9168 0.1270c 0.0521 0.0568–0.2839

Richest 0.0469c 0.0555 0.0046–0.4784 0.1770b 0.1403 0.0374–0.8373 0.0347c 0.0222 0.0099–0.1215

Zone

North (Ref)

South 1.6778 1.4867 1.2955–9.5276 0.4524 0.2957 0.1256–1.6290 4.4655c 1.8566 1.9768–10.0871

Sector

Rural (Ref)

Urban 1.5896 0.7293 0.6468–3.9067 0.4773 0.2344 0.1823–1.2496 0.8687 0.2316 0.5152–1.4647

HHsize

Less than 5
members (Ref)

Greater than 5
members

0.7960 0.3439 0.3421–1.8568 0.4882a 0.2026 0.2165–1.1000 1.0456 0.3831 0.5098–2.1443

Gender

Female (Ref)

Male 1.3880 0.6487 0.5561–3.4694 1.1173 0.4494 0.5079–2.4578 0.7777 0.1696 0.5071–1.1927

Education

No (Ref)

Nursery &
primary

0.5678 0.3293 0.1822–1.7697 1.9085 0.6136 0.2418–3.4137 0.9790 1.1011 0.1080–8.8744

Secondary 0.5456 0.4635 0.1032–2.8830 0.7403 0.4775 0.2091–2.6206 1.0819 1.2112 0.1206–9.7077

Post-secondary 1.6935 1.0446 0.5055–5.6735 0.0000 0.0000 0.0000–0.0000 2.1435 2.4483 0.2285–20.1063

Employment status

Employed (Ref)

Unemployed 0.5165 0.3024 0.1639–1.6273 2.2102a 1.0623 0.8616–5.6697 2.6685c 0.6930 1.6029–4.4425

Bednet

No (Ref)

Yes 0.3017a 0.2120 0.0761–1.1961 0.7502 0.3543 0.2973–1.8932 1.2770 0.3673 0.7275–2.2449

Insurance

Uninsured (Ref)

Insured 0.8025 1.2576 0.0372–17.3123 3.5336 3.2179 0.5930–21.0554 0.4272 0.4953 0.0440–4.1447

Elderly

No (Ref)

Yes 3.0294b 1.6891 1.0157–9.0357 0.6973 0.4002 0.2264–2.1478 1.0161 0.2437 0.7027–1.7157

Cons 0.0472 0.0324 0.0123–0.1815 0.0921 0.0581 0.0268–0.3170 0.0937 0.1098 0.0097–1.1214
a, b, and c indicate significance at 10, 5 and 1% respectively
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was computed using 10% of total household expenditure.
It provides the concentration curve for two extreme data
rounds (i.e., 2010/2011 and 2015/2016), with the aim to
carry out a dominance testing on the change in CHE in-
equality between the two extreme study samples, as
done in related previous papers [34, 35]. First, to make
inference on dominance between the concentration
curves and the line of equality, the study employed the
multiple comparison approach (mcp). This approach,
which rejects the null of non-dominance in favour of
dominance if there is at least one significant difference

between curves in one direction and no significant dif-
ference in the other, reveals that the CHE concentration
curve dominates the line of equality in 2010/2011 and
2015/2016, and this result is significant at 5% level (see
Table 8). This implies that the concentration curves of
the two periods are above the 45° line, indicating that
the CHE inequality concentrates among the poor. Sec-
ond, to test for dominance between 2010/2011 and
2015/2016 CHE concentration curves, the current paper
utilized the intersection union principle (iup) method.
The iup result, which requires significant difference

Table 6 Logistic Regression of Factors Associated with CHE in Urban Region

Variables Wave 1 (2010/2011) Wave 2 (2012/2013) Wave 3 (2015/2016)

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Economic Status

Poorest (Ref)

Second 0.1309a 0.1032 0.0279–0.6138 0.5787a 0.1644 0.3315–1.0101 0.5116 0.3607 0.1284–2.0376

Middle 0.2207a 0.1761 0.0461–1.0549 0.3312c 0.0931 0.1908–0.5748 0.1866c 0.1028 0.0634–0.5493

Fourth 0.0489c 0.0365 0.0113–0.2117 0.4504b 0.1322 0.2534–0.8008 0.1287c 0.0669 0.0464–0.3569

Richest 0.0183c 0.0124 0.0048–0.0691 0.1243c 0.0374 0.0688–0.2244 0.0389c 0.0196 0.0144–0.1048

HHsize

Less than 5
members (Ref)

Greater than 5
members

0.7080 0.2462 0.35815–1.3997 0.7461 0.1346 0.5238–1.0628 1.6918 0.6530 0.7939–3.6050

Gender

Female (Ref)

Male 0.5784 0.2252 0.2696–1.2407 1.1299 0.1953 0.8052–1.5856 0.9733 0.2220 0.6223–1.5220

Education

No (Ref)

Nursery &
primary

1.6406 0.6026 0.7986–3.3704 1.3124 1.3135 0.1845–9.3322 0.3000 0.3465 0.0311–2.8862

Secondary 0.0000 0.0000 0.0000–0.0000 0.9502 0.9504 0.1337–6.7490 0.6208 0.7185 0.0642–5.9996

Post-secondary 4.8863a 4.1511 0.9243–25.8291 0.6015 0.6033 0.0842–4.2959 0.3913 0.4587 0.0393–3.8931

Employment status

Employed (Ref)

Unemployed 0.9732 0.5646 0.3121–3.0341 0.6093b 0.1351 0.3945–0.9411 0.8792 0.2140 0.5455–1.4168

Bednet

No (Ref)

Yes 0.9933 0.4664 0.3957–2.4935 0.9936 0.1902 0.6826–1.4461 0.4884c 0.1208 0.3007–0.7933

Insurance

Uninsured (Ref)

Insured 2.0574 0.9714 0.8154–5.1909 13.0746b 9.5684 3.1152–54.8742 8.6332b 9.4220 1.0167–73.3076

Elderly

No (Ref)

Yes 0.7632 0.3348 0.3230–1.8033 0.6656a 0.1425 0.4375–1.0126 0.5677b 0.1279 0.3650–0.8829

Cons 74.0551 53.9061 17.780–308.433 4.9146 5.0138 0.6654–36.2964 189.7624 238.1426 16.2178–2220.37
a, b, and c indicate significance at 10, 5 and 1% respectively
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between ordinates at all quantile points to accept dom-
inance, strongly confirm the result of mcp in showcasing
that there is statistically insignificant dominance of one
curve against the other (see Table 9). This simply sug-
gests that there is no significant change in CHE inequal-
ity between 2010/2011 and 2015/2016 (Tables 8 and 9).

The size of CHE inequality
Table 10 presents the CHE concentration indices, with
their corresponding standard errors for the three data
rounds, using 10% of total household expenditure at

both the national and regional levels. At the national
level, the CHE concentration index which was − 0.2153
in 2010/2011 fell to − 0.1658 in 2012/2013, and rose
again to − 0.2042 in 2015/2016, in absolute terms. This
implies that there is no significant change in CHE in-
equality between 2010/2011 and 2015/2016. This trend
do not differ as much at the regional levels. In urban
and rural regions, the CHE inequality tend to fall in
2012/2013, but rose again in 2015/2016. Notably, the
sizes of CHE inequality tend to be higher in rural, rela-
tive to the urban region. This implies that CHE is more

Table 7 Logistic Regression of Factors Associated with CHE in Rural Region

Variables Wave 1 (2010/2011) Wave 2 (2012/2013) Wave 3 (2015/2016)

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Odds
Ratio

Robust
Std. Err

95% Confidence
Interval

Economic Status

Poorest (Ref)

Second 0.6180 0.4020 0.1727–2.2116 0.2824c 0.0672 0.1771–0.4503 0.1981b 0.1418 0.0487–0.8062

Middle 0.1593c 0.0971 0.0482–0.5261 0.1317c 0.0297 0.0846–0.2052 0.0885c 0.0583 0.0243–0.3218

Fourth 0.0892c 0.0529 0.02787–0.2857 0.0896c 0.0205 0.0573–0.1403 0.0381c 0.0238 0.0111–0.1302

Richest 0.0473c 0.0282 0.0146–0.1525 0.0437c 0.0104 0.0274–0.0697 0.0090c 0.0055 0.0027–0.0300

HHsize

Less than 5
members (Ref)

Greater than 5
members

0.6736a 0.1361 0.4533–1.0011 0.9527 0.1161 0.7503–1.2099 2.5039c 0.7638 1.3770–4.5527

Gender

Female (Ref)

Male 1.0528 0.2055 0.7181–1.5436 0.8590 0.1003 0.6833–1.0800 1.0136 0.1751 0.7224–1.4221

Education

No (Ref)

Nursery &
primary

1.4978a 0.3556 0.9405–2.3854 1.8219 0.8585 0.7234–4.5881 0.8993 0.7120 0.1905–4.2450

Secondary 1.4262 0.4703 0.7472–2.7222 2.4452a 1.1593 0.9655–6.1927 0.8314 0.6579 0.1762–3.9214

Post-secondary 0.8273 0.3091 0.3977–1.7209 1.7189 0.8395 0.6599–4.4771 0.8308 0.6774 0.1680–4.1077

Employment status

Employed (Ref)

Unemployed 1.2218 0.3098 0.7433–2.0085 0.8569 0.1301 0.6363–1.1539 0.6403b 0.1385 0.4190–0.9786

Bednet

No (Ref)

Yes 1.4951a 0.3442 0.9520–2.3478 1.3276b 0.1681 1.0359–1.7016 0.4477c 0.0774 0.3189–0.6286

Insurance

Uninsured (Ref)

Insured 4.5179 5.1117 0.4918–41.4976 8.2673c 5.9806 2.0026–34.1292 0.2254b 0.1435 0.0647–0.7851

Elderly

No (Ref)

Yes 1.1895 0.3006 0.7248–1.9520 0.7724a 0.1176 0.5730–1.0410 0.7246a 0.1264 0.5147–1.0201

Cons 28.1258 17.6393 8.2275 96.1488 6.6019 3.4335 2.3822–18.2962 211.7662 264.0777 18.3815–2439.64
a, b, and c indicate significance at 10, 5 and 1% respectively
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unequally distributed in the rural, compared to the
urban region. More so, negative concentration indices in
the three periods demonstrate that households with low
economic status had higher probabilities of incurring
CHE than the rich, both nationally and across regions in
the country.

Decomposition of CHE concentration index
To understand the observed inequalities in a binary
health variable (CHE), the current study used the non-
linear decomposition analyses (i.e., decomposition based
on the logit model), as in the works of [33, 34]. The de-
composition was estimated in terms of logit coefficients,
the means of the Ln OddsCHE and its corresponding de-
terminants, elasticity of Ln OddsCHE, concentration
index (CI) values of explanatory variables, the additively
decomposed CI of the Ln OddsCHE, and the grouped %
contribution to CI. These were done for each of the
three data rounds, using 10% of total household expend-
iture at both national and regional levels. Results at na-
tional level in Table 11 reveal that households in the
second to the poorest wealth quintile position, house-
hold in the urban area, large household size, education,

and employment status of the household head are all
negatively associated with economic status rank, imply-
ing concentration against the poor. On the contrary,
household in the richest wealth quintile position, geopol-
itical zone, and gender of household head for instance,
have positive association with economic status, suggest-
ing concentration of inequality against the wealthy in
2010/2011. In 2012/2013, household in the second to
the poorest wealth quintile position, being a male house-
hold head, secondary education status, insurance status,
and presence of elderly members have negative concen-
tration indices, implying concentration against the poor.
Contrariwise, household in the richest wealth quintile
position, household in the south, urban area, and with
members greater than five for instance, have positive in-
dices, suggesting inequality concentration against the
wealthy. Results across regions, as seen in Tables 12 and
13 tend to follow similar direction with some differences.
For instance, being hospitalized for ill health reduces
CHE concentration against the poor in the rural region,
relative to results observed in the urban region. Employ-
ment status is positively associated with economic status
in rural regions across all periods of investigation, unlike

Fig. 1 Concentration curves of CHE in Nigeria

Table 8 Test of Dominance between CHE Concentration Curves and the Line of Equality

2010/2011 2015/2016

Variable Sign Level No of Points Rule Variable Sign Level No of Points Rule

CHE 5% 19 mca CHE 5% 19 mca

Result Concentration Curve Dominates Result Concentration Curve Dominates
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in the urban regions. This means that being employed
helps to reduce CHE concentration more in the rural
than in the urban regions.
At the national level, results of 2015/2016 is somewhat

similar to that of 2012/2013. In 2015/2016 for example,
household in the second to the poorest wealth quintile
position, male household head also have negative indi-
ces, whereas household in the richest wealth quintile
position, household in the south and urban area have
positive concentration indices. Further, the results at the
national and regional levels reveal that the majority of
observed inequalities in CHE within the three sample
periods are attributable to household economic status.
Some other positive contributors to CHE inequalities at
the national level are sector, and insurance status
(see Tables 11, 12, 13).

Discussion
Studies in Nigeria decomposing CHE inequality into its
contributing socioeconomic factors, together with asses-
sing CHE incidence and intensity, associated factors, in-
equality concentration and inequality size across several
panel NGHS data rounds are scarce. The current study
has five crucial findings. First, it observed significant
change in the proportion of households facing CHE.
Second, it revealed that the main factors associated with
CHE are economic status and geopolitical zone. Third, it
uncovered that inequality in CHE concentrates among
the poor. Fourth, it revealed that inequality size of CHE
is reasonably large, but did not significantly change be-
tween 2010/2011 and 2015/2016. Fifth, this study dis-
closed household economic status, sector of residence,
and insurance status as the main positive contributors to
CHE inequality in Nigeria. These findings are explained
in detail below.
First, similar to what was reported in [31], the current

study found that the CHE proportion computed using a
fixed threshold value is smaller than that calculated util-
izing a rank-dependent threshold. At 10% of total house-
hold expenditure for instance, the CHE proportion using
a fixed threshold value changed from 23 to 43%, whereas
the proportion using a rank-dependent threshold value
increased higher, from 27 to 48% over the 5-year period.
Put differently, the study uncovered that between 2010
and 2016, the share of households experiencing CHE
rose from 27 to 48%. This level of CHE proportion is
higher than levels reported in some other Sub-Saharan
African countries (Ivory Coast, Uganda and Kenya), by

[36–38] respectively. This result is, however, expected in
a country where a large number of the population,
roughly 40.2% live in poverty.
Second, some key factors such as economic status and

geopolitical zone were revealed as the major factors as-
sociated with CHE in Nigeria. As anticipated, house-
holds at the higher economic quintile experiences lesser
CHE as opposed to households at lower economic quin-
tile across the three sample periods. This outcome is in
line with that of previous studies (e.g., [39; 40]) done in
Kenya. Consistent with related earlier work done by [9],
the current paper found that households in southern
geopolitical zone has higher odds of incurring CHE, as
compared to households in northern geopolitical zone of
the country in 2015/2016. Large household size was
found with less odds of incurring CHE, relative to small
household size. As reported in the work of Bhojani et al.,
[41], the above household size result could be attributed
to the fact that households with large number of persons
have more income pooling capacity, relative to house-
holds with small number of individuals, and as a result
experience low CHE levels. This is further strengthened
by the work of Adisa, [19], who utilized the probit model
to show that households of large size experience reduced
CHE. Intuitively, getting more Nigerians to contribute to
the insurance scheme will help to make health services
affordable to everyone in the country.
Furthermore, households with unemployed household

heads experienced increased risk of incurring CHE by
roughly 2.2 and 2.7 times in 2012/2013 and 2015/2016,
relative to households with employed household heads.
This result is not only expected, but in line with already
existing studies [40, 42] done in Zambia and Kenya. As
in previous studies, employed household heads are fi-
nancially in a better position, and are able to finance
health care cost without experiencing CHE, as compared
to unemployed household heads. In terms of health in-
surance status, the finding of this paper is that insured
status of the household is insignificant in determining
CHE. This finding is similar to some extant studies [40,
43, 44] in Kenya and Côte d’Ivoire respectively. This fur-
ther suggests that health care insurance programs in
Nigeria have not actually impacted on the risk of CHE
(i.e., that it has not reduced CHE), implying the weak-
ness of the programs in financial protection. As in past
studies [36, 40], households with elderly members have
increased risk of incurring CHE, relative to households
without elderly members. While this result was

Table 9 Test of Dominance between 2010/2011 and 2015/2016 CHE Concentration Curves

Data 1 Data 2 Sign Level No of Points Rule Data 1 Data 2 Sign Level No of Points Rule

2010/2011 2015/2016 5% 19 mca 2010/2011 2015/2016 5% 19 iup

Non-dominance Non-dominance
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statistically significant in 2010/2011, results of other pe-
riods were found insignificant.
Third, the concentration curves revealed that CHE

concentrates among the poor across the three periods of
time studied. Simply put, there is pro-rich CHE inequal-
ity (i.e., inequality that favors’ only the rich) in 2010/
2011, 2012/2013 and 2015/2016 in the country. This re-
sult is derived from the fact that the concentration
curves of 2010/2011 and 2015/2016 dominate the line of
equality, as uncovered by the dominance test results in
Table 8. Furthermore, the concentration curves of 2010/
2011 and 2015/2016 as seen in Fig. 1 above intersect
with each other, and it is difficult to judge the extent of
inequality and which concentration curve is farther from
the line of equality. As reported in the work of [34], this
finding implies that none of the two extreme curves
dominate each other. In other words, there is no statisti-
cally significant dominance between concentration curve
of 2010/2011 and that of 2015/2016 in Nigeria. Results
of the concentration curves are further supported by
those of the concentration indices, reported in Table 10.
Here, it is essential to note that the negative concentra-
tion indices observed in Table 10 demonstrate that
households with low economic status had higher prob-
abilities of incurring CHE, relative to households with
high economic status in Nigeria. Interestingly, several
past studies [38, 45, 46] have also reported this kind of
finding in countries such as Kenya, South Africa and
Kenya respectively. Fourth, though the paper revealed
reasonably large CHE concentration indices among the
poor households as in similar published studies [45, 46],
differences between the two extreme sample indices (−
0.2153 in 2010/2011 and − 0.2042 in 2015/2016) where
found insignificant. This outcome strengthens that of
the concentration curves by simply suggesting that there
is no significant change in CHE inequality between
2010/2011 and 2015/2016.
Fifth, the study disclosed household economic status

as the main socioeconomic factor that contributes to
CHE inequality both nationally and across regions. This
suggests that poorer households were more likely to
incur CHE, mainly because of their poverty. Other con-
tributors at the national level are sector, and insurance
status. The result of household economic status is ex-
pected since economic resources are usually unequally
distributed between households in the lower and upper
part of the income ladder. Past studies [46, 47] in several
Sub-Saharan African countries (Kenya, and Democratic
Republic of Congo) also support this outcome. Following
from this result, policies towards supporting the income
of the poor (such as social welfare programmes and sub-
sidies) should be greatly encouraged. This paper also
found sector of residence as one of the contributing fac-
tors to CHE inequality in Nigeria. Similar to finding(s)

in past paper(s) (e.g., [38]), the simple interpretation of
the above finding is that inequality in CHE is mainly
concentrated among households in the rural part of the
country. Hence, government policies to minimize differ-
ences in regional welfare distribution could play a great
role in saving the rural poor from incurring CHE.
As in the work of Kavosi et al., [34], the current paper

found that health insurance status contributed to CHE
inequality, though not largely across study periods. This
implies that the country’s insurance system has not pro-
vided adequate coverage against CHE concentration.
This further justifies the above finding that insurance
status has not significantly reduced CHE, indicating the
weakness of the programme in Nigeria. More so, this
low insurance contribution is intuitively similar to what
was reported in the works of [40; 44]. For instance, Bar-
asa et al. 2017 reported that health insurance coverage
in Kenya remains very low, not adequately covering
medical care and hence not protective of catastrophic
expenditures. This is similar to findings from a work
[44] in Côte d’Ivoire, observing no association between
catastrophic expenditures and households having health
insurance.
The study has some limitations. First, the OOP data

used in this study was collected for a more general med-
ical purpose. For instance, the households provided in-
formation on payments made for medicine supply, but it
is not clear which particular ill health this medical pay-
ment is for. Analyses of OOP for general medical bills
conceal information on medical bills for specific ill
health, say HIV/AIDS or cardiovascular disease. Second,
this study has not analysed forgone health care. Health
care is forgone when household is unable to afford
needed health services. Household not able to afford
health care do not incur CHE, but faces lower quality of
life due to untreated health shock. This implies CHE in-
cidence could be underestimated.
Based on these limitations, the current study suggests

future areas of research endeavour, as follows. First, fu-
ture studies could focus on collecting and analysing data
on the catastrophic effect of out-of-pocket payments for
a specific ill health (e.g., malaria, typhoid fever, HIV/
AIDS or cardiovascular disease) in a given state or local
government area in the country. Second, future studies
could concentrate on analysing the incidence and deter-
minants of forgone health care either for a specific re-
gion/area in Nigeria or for the entire country depending
on availability of household data.

Conclusion
This study presents empirical evidences on the extent of
dynamics in catastrophic health payments in Nigeria.
The study uncovers that catastrophic payments from
OOP health expenses in Nigeria remains high, especially
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among poor households. The catastrophic health pay-
ment levels rose from 27% in 2010/2011 to 48% in 2015/
2016. Poorer Nigeria households face higher probability
of incurring catastrophic health expenditures, relative to
richer households. Inequality in catastrophic health ex-
penditures was found to be mainly concentrated among
the poor Nigeria households across all studied periods.
Following from these findings, concerted effort is needed
at reducing the large proportion of OOP present in pri-
vate health expenditure (PHE) component of total health
expenditure (THE), through the enhancement of prepaid
health financing mechanisms. This will help in the pro-
tection of the poor Nigeria populace from facing finan-
cial catastrophe due to health payments. In particular,
boosting general revenues to fund public health services
adequately is important to ensure effective coverage with
quality health care services. Moreover, there is the need
to increase coverage of insurance programmes, mainly
towards the large number of poor households in the
country. These measures will help to place Nigeria on
the road to achieving universal health coverage.
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