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Abstract
Objective: There is limited evidence about levels of socio-economic and other differences in catastrophic health spending in
Nigeria and in many sub-Saharan African countries. The study estimated the level of catastrophic healthcare expenditures
for different healthcare services and facilities and their distribution across socioeconomic status (SES) groups.
Methods: The study took place in four Local Government Areas in southeast Nigeria. Data were collected using intervieweradministered questionnaires administered to 4873 households. Catastrophic health expenditures (CHE) were measured
using a threshold of 40% of monthly non-food expenditure. We examined both total monthly health expenditure and
disaggregated expenditure by source and type of care.
Results: The average total household health expenditure per month was 2354 Naira ($19.6). For outpatient services, average
monthly expenditure was 1809 Naira ($15.1), whilst for inpatient services it was 610 Naira ($5.1). Higher health expenditures
were incurred by urban residents and the better-off SES groups. Overall, 27% of households incurred CHE, higher for poorer
socioeconomic groups and for rural residents. Only 1.0% of households had a member that was enrolled in a health
insurance scheme.
Conclusion: The worse-off households (the poorest SES and rural dwellers) experienced the highest burden of health
expenditure. There was almost a complete lack of financial risk protection. Health reform mechanisms are needed to ensure
universal coverage with financial risk protection mechanisms.
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levels of health expenditure. User fees are mostly paid as out-ofpocket spending (OOPS) in Nigeria and in many sub-Saharan
African (SSA) countries because of lack of financial risk pooling
mechanisms [3].
Nigeria introduced user fees for government health services
within the framework of the Bamako Initiative revolving drug
funds [4,5]. As in many SSA countries in the 1980s, the
introduction of user fees in Nigeria was arguably in response to
the severe difficulties in financing health services. Despite
commitments to increase the share of government expenditure
that is devoted to health [6], private expenditure on health has
remained very high in Nigeria resulting from user fees for health
services.
In Nigeria, households and firms have been shouldering around
70% of total health expenditure and 90% of these private
expenditures are non-pooled as most of it takes place via OOPS
[7,8,9]. A number of studies have found some evidence of

Introduction
Health expenditures are said to be ‘‘catastrophic’’ when they
risk sending a household into, or further into, poverty [1]. This is
usually measured by setting a reference or standard, and counting
the number of households for whom their level of health
expenditure in a given period can be said to be catastrophic.
Nigerians are particularly at risk of incurring catastrophic health
expenditures (CHE) because of the high level of prevalent user fees
and predominant use of out-of-pocket spending (OOPS) to pay for
health expenditures in the health system. Catastrophic health
expenditures usually result from high levels of out-of-pocket
spending (OOPS) on healthcare by households, resulting from user
fees for the services.
Health care financing systems which depend on user fees,
defined as payments made at the point of service use and there is
no risk sharing [2] are particularly likely to generate catastrophic
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population of about 3,100,000. Anambra state has a population of
4,054,824 and its capital city is Awka. Each state capital has
a tertiary hospital and each urban LGA has a public general
hospital. There are health centres in all rural LGAs. The private
sector is represented by a diverse set of health care providers
including private hospitals, clinics, pharmacies, patent medicine
dealers (PMDs) and mission hospitals, all of which are found in
both states.

catastrophic health expenditures (CHE) arising from spending on
specific health conditions in Nigeria, including OPD management
for heart failure, drugs for HIV and treatment of malaria
[10,11,12]. Excessive health expenditures have also been demonstrated to lead to impoverishment. It was found that impoverishment in India due to OOPS was highest in people living below the
poverty line compared to people above the line [13].
The incidence of CHE is enhanced by the lack of pooling
schemes for health financing [14]. The level of catastrophic
payments increases as the volume of total health expenditure met
by out-of-pocket payments increases [15]. With 70% of the
population living below the $1-a-day poverty line in Nigeria [16],
payments for health services in the form of user charges are likely
to present a barrier to access [2]. A survey in Nigeria shows that
non-availability of cash at time was the major constraint to
accessing healthcare services [17]. User fees paid through OOPS
also exacerbates already inequitable access to quality care [18].
Expanded access to risk-pooling financing mechanisms such as
health insurance is an important route to better financial risk
protection and decreased incidence of CHE. The Commission on
Macroeconomics and Health recommends that OOPS should be
channelled into community risk-pooling financing schemes to help
cover the costs of community-based health delivery [19]. It was
found that with removal of OOPS for medicines or out-patient
department visits (OPD), the share of households falling into
poverty decreased from 5% to 0.5% [13]. At present there are two
main risk-pooling mechanisms in Nigeria: the National Health
Insurance Scheme (NHIS) and community-based health insurance
(CBHI). Currently, the NHIS only covers federal government
employees and the coverage level is less than 5% of the general
population [20]. CBHI schemes are scattered and cover only small
numbers of households, though the National Health Insurance
Council (NHIC) plans to promote and scale-up community-based
health insurance (CBHI) schemes in the country.
The paper provides new knowledge about inequities in the
incidence of CHE arising from different healthcare services and
facilities in Nigeria. There is little existing information about socioeconomic and other differences in the incidence of catastrophic
spending especially the contribution of expenditures in public and
private facilities to overall incidence of CHE. Existing literature
has mostly focused on CHE due to total health expenditure, but
has not specifically examined CHE arising from expenditures on
different providers and different services, and the impoverishing
consequences of use of inpatient and outpatient services. The
findings may contribute to improved financing and provision of
healthcare services in Nigeria, so as to increase demand for
services without the attendant catastrophe and possible impoverishment.

Data Collection
The sample size per state was determined based on a power of
80% and 95% confidence level to detect statistical differences in
key variables. The minimum sample size was 1166 per LGA.
However, the sample size was increased to at least 1200 per LGA
so as to account for refusals. A pre-tested questionnaire was
administered by trained field workers to at least 4,800 randomly
selected householders from 4 LGAs In each selected household,
one woman (the primary care giver) – or in her absence the male
head of the household was interviewed.
The questionnaire was used to collect information on household
healthcare and other expenditures. Data were collected on the
type of provider where the expenditures were incurred – whether
public or private facilities and on the type of facility. Health
expenditures were also broken down by whether they were for
outpatient or inpatient care. A one month recall period was used
to collect data on health expenditures for outpatient visits so as to
reduce the incidence of recall bias that would occur if longer
periods were used. A six-month recall period was used for inpatient admissions and expenditure, because such events are rarer
than out-patient visits. The questionnaire also collected data on
household expenditure on fuel, rent, school fees, leisure, clothing
and food.

Data Analysis
Several thresholds for measuring CHE have been proposed by
different researchers in different settings. Some authors used
a threshold of 40% of ‘‘capacity to pay’’ which was defined as
income after subsistence needs are met, which in practice amounts
to income minus food expenditure [15]. Other authors used
a threshold of 10% of total expenditure [21,22,23,24]. CastilloRiquelme et al. and Materia et al. presented their results using
thresholds of 10% of household income and 40% of non-food
income [25,26]. For the poorest households, especially already
living below the poverty line, any level of health expenditure can
be catastrophic [11]. At this level of poverty, households may not
have money to spend on any household need aside from food so
some have argued that the threshold for assuming catastrophe may
be less than 2% [1,12]. Some authors advocate for the use of
a variable threshold which is lower for lower socioeconomic
groups and higher for those in higher groups [27].
For this study we used the conventional threshold of 40% of
non-food expenditure in order for the results to be comparable to
the international literature. In addition, we computed indices of
catastrophe separately for inpatient and outpatient services, and
for use of public and private providers. This allowed us to examine
the extent to which different types of expenditure are responsible
for financial catastrophe, and whether use of public services –
intended to provide a safety net – is associated with catastrophic
expenditures. The overall incidence of CHE was also computed
using the 5% non-food expenditure threshold level.
For equity analysis, an urban–rural distinction and a socioeconomic status (SES) index were used to examine the systematic
differences in catastrophic costs. Principal components analysis
(PCA) was used to create a SES index [28] using information on

Methods
The study was approved by the University of Nigeria Teaching
Hospital Ethics Committee. All respondents gave written informed
consent.

Research Area
The research was undertaken in 4 selected Local Government
Areas (LGAs) in two states in south eastern Nigeria. One rural and
1 urban LGA were selected from Enugu and Anambra states,
respectively (2 LGAs per state), so as to enable a comparison of
incidence of catastrophic health expenditures (CHE) between the
urban and rural areas. The two state capitals were selected as the
urban LGAs. The two rural LGAs were purposively selected.
Enugu is the capital city of Enugu state, which has an estimated
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people claimed that they were able to get their expenditures
reimbursed (usually by an employer), 9 paid by instalment and 4
paid in-kind.
Table 2 shows how spending on the different providers differed
by different population groups. Urban residents spent more money
than rural residents on public and private hospitals, pharmacy
shops and laboratories. The table also shows that as SES increases,
the expenditures on public and private hospitals, pharmacy shops,
laboratories and home treatment increases. Conversely, as SES
decreases, expenditures on PHC centers, PMDs and herbalists
increases.

the households’ ownership of a: radio; bicycle; motorcycle; car;
refrigerator; generator; kerosene lamp; together with the weekly
household cost of food. The first principal component of the PCA
was used to derive weights for the SES index. The highest weight
was given to ownership of a fridge (0.53), followed by ownership of
a television (0.50), ownership of a car (0.41), ownership of
a generator (0.39), ownership of a radio (0.28), per capita food
value (0.20), ownership of a bicycle (20.15), ownership of
a motorcycle (0.08), and ownership of a kerosene lamp (20.03).
The index was used to divide the households into five equal sized
SES groups (quintiles). The quintiles were Q1 (most poor); Q2
(very poor); Q3 (poor); Q4 (less poor); and Q5 (least poor).
The frequency distributions of the variables by SES and ruralurban location were calculated and chi-squared (Chi2) tests for
trend analysis were used to examine statistical differences across
socioeconomic groups. The Kruskal-Wallis non-parametric test,
a non-parametric equivalent of ANOVA, which also reports a Chi2
statistic, was used to compare differences in means of continuous
variables.

Incidence of Catastrophic Health Expenditure
The results show that 27% of households incurred monthly
healthcare payments in excess of 40% of non-food expenditure
(Table 3). Expenditure on out-patient care in public facilities led to
8% incidence of catastrophe at .40% threshold, whilst expenditures on out-patient care in all facilities (public and private) led
22% of households incurring a catastrophic level of expenditure.
Expenditures on in-patient care in all facilities led to 3% incidence
of CHE.
Table 4 shows that the incidence of catastrophic health
expenditures was generally greater in the rural areas compared
to the urban areas. Incidence of catastrophic monthly total
household expenditure (THE) increased as SES decreased
(p,0.01). The table shows that for public sector out-patient care,
the middle SES groups had highest incidence of CHE, whilst the
most-poor SES had lowest level of CHE. However, for out-patient
care in all facilities, CHE increased as SES decreased.

Results
Socio-economic and Demographic Characteristics
There were 2,390 rural households and 2,483 urban households
in the full sample. The overall average household size was 4.5
people. The mean age of the respondents was 41.6 years. The
majority of the respondents were female (mostly wives) and had
some formal education. Household weekly mean food expenditure
was 3,143 Naira ($26.2). Annual household mean non-food
expenditure was 95,029 Naira ($791.9). Most of the households
owned functional radios and kerosene lamps. Bicycles, motorcycles, cars, and generators were the least commonly owned
household assets.

Use of Health Insurance as a Financial Risk Protection
Mechanism
There were very low enrolment rates in health insurance and
only 51 (1.0%) households had a resident who was a primary
enrolee in a health insurance scheme (results not shown). The
primary enrolees were mostly adults, and the formal sector
programme of the NHIS was by far the most important insurance
scheme. The number of people that were covered by the health
insurance schemes was also very low.

Expenditures on Healthcare Seeking
The mean monthly household health expenditure was US$19.6,
of which expenditure in public health facilities was US$5.5.
(Table 1) The remaining expenditure was incurred in the private
sector. The average monthly household expenditure on outpatient
care was US$15.1and for inpatient care was US$5.1.
Out of 3187 instances of healthcare payments recorded in the
survey, out-of-pocket spending (OOPS) was the predominant
payment mechanism and it was used by 3150 (98.8%) of the
people that had to make healthcare payments. Only one person
claimed to have used private voluntary health insurance. Nine

Discussion
The high incidence of catastrophic costs in the study area is
worrying because over a quarter of households experienced levels
of health expenditure that exceeded 40% of their non-food

Table 1. Average monthly total household expenditures on outpatient and inpatient care and expenditure in public health
facilities.

Mean (SD)

US$

Expenditure in public facilities

661.3 (3,445.7)

5.5

Total expenditure – outpatient care (public and private)

1,809.0 (4,612.0)

15.1

Total expenditure – inpatient care (public and private)

609.6 (4,249.1)

5.1

Expenditure on outpatient care in public facilities

457.8 (2,115.5)

3.8

Expenditure on inpatient care in public facilities

203.5 (2,725.9)

1.7

Expenditure on outpatient care in public hospital

422.7 (2,022.2)

3.5

Expenditure on outpatient care in primary healthcare (PHC) centre

48.3 (724.7)

0.4

Expenditure on inpatient care in public hospital

229.6 (3,233.0)

1.9

Expenditure on inpatient care in PHC centre

4.6 (144.1)

0.04

doi:10.1371/journal.pone.0040811.t001
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Table 2. Mean monthly household expenditures on treatment paid to different providers (Naira).

Home

Private
hospital

Public
Hospital

PHC
centre

PMD

Pharmacy
shop

Herbalist

LAB

Others

Mean expenditures on treatment by urban-rural residence
Urban

18.7 (467.1)

1320.8 (6357.4)

720.8 (3595.1)

24.5 (298.1) 231.9 (934.5)

283.1 (1031.8)

2.0 (48.3)

60.4 (442.9) 207.9 (5424.1)

Rural

1.5 (44.6)

624.3 (3776.2)

427.1 (4970.4)

46.1 (450.4) 300.2 (1949.0)

78.1 (1193.9)

3.2 (112.6)

23.6 (441.8) 260.8 (3233.9)

X2 (p-value)

1.4 (.23)

68.1 (.0001)

98.4 (.0001)

3.0 (.082)

435.4 (.0001)

0.43 (.51)

48.4 (.0001) 5.3 (.022)

12.7 (.0001)

Mean expenditures on treatment by SES
Quintile 1

2.3 (64.5)

380.5 (1766.5)

161.9 (1194.4)

53.8 (582.7) 340.6 (2668.9)

99.0 (1142.3)

5.6 (172.1)

44.0 (661.5) 263.2 (3641.2)

Quintile 2

4.4 (120.8)

721.7 (4411.1)

417.8 (3338.5)

54.5 (468.1) 285.0 (1020.8)

120.7 (1376.8)

2.4 (42.7)

19.7 (297.9) 281.0 (2718.9)

Quintile 3

1.0 (25.0)

903.2 (3797.3)

608.3 (3731.4)

19.4 (186.9) 269.2 (1359.7)

180.9 (700.1)

1.1 (24.6)

45.9 (375.7) 481.4 (8821.6)

Quintile 4

32.1 (698.9)

1172.1 (4748.1)

926.2 (6521.5)

28.0 (270.7) 264.7 (1076.7)

243.0 (956.1)

1.5 (45.0)

31.1 (259.7) 82.9 (1196.6)

Quintile 5

11.5 (232.4)

1726.4 (8854.9)

774.2 (4929.5)

19.4 (233.4) 166.4 (576.7)

271.5 (1277.9)

2.4 (53.9)

71.6 (494.3) 59.3 (893.3)

X2 (p-value)

1.2 (.88)

75.8 (.0001)

105.3 (.0001)

3.6 (.47)

52.9 (.0001)

177.0 (.0001)

3.8 (.44)

35.2 (.0001) 19.0 (.0001)

Concentration
index

0.36

0.26

0.24

20.22

20.11

0.20

20.25

0.13

Total

10.3 (335.1)

979.8 (5265.7)

577.2 (4324.6)

35.1 (380.4) 265.3 (1518.2)

182.8 (118.6)

2.6 (86.0)

42.4 (442.7) 233.8 (4488.6)

20.21

doi:10.1371/journal.pone.0040811.t002

catastrophic health expenditures (CHE) in Nigeria was about 29%
when a threshold of 5% of non-food expenditure was used [30].
Studies elsewhere have found various levels of CHE. Some authors
showed that CHE was 5% in India [13]. CHE for cardiovascular
disease hospitalisation was present in more than 50% of
respondents in China, India and Tanzania [31].
It was insightful to find out that there were still high levels of
CHE in the public sector, although the use of the private sector
contributed more to incidence of CHE than the public sector.
Nonetheless, the finding of CHE in the public sector is a possible
indicator of the failing role of this sector in providing protection
against CHE. Public healthcare should be the source of last resort
especially for poor people and rural dwellers in mixed systems and
is not expected to lead to CHE.
There was lack of insurance or other prepayment schemes that
that would have mitigated the high level of CHE that was found.
Approximately 99% of payments for healthcare by consumers
were made using OOPS. However, protecting households from
high OOPS is an important health system goal [13]. Protection
against catastrophic health expenditures should be a priority item
on the healthcare financing agenda [9]. Several international
campaigns have advocated the removal of user fees, especially for
primary health services [2,32].
One limitation of the study is that we used a high threshold for
catastrophic expenditures. If we had used a lower threshold, the

expenditure. In the lowest socioeconomic quintile, 40% of
households incurred expenditure exceeding the conventional
threshold for financial catastrophe. Financial catastrophe was
higher in the rural areas where disposable income is lower.
All three of the key preconditions for catastrophic payments
identified by Xu et al. [15] were found in this study; the availability
of health services requiring payment, low capacity to pay, and the
lack of prepayment or health insurance. Services are available, but
there is a high level of private sector use, which always requires
payment. Importantly, public sector facilities also charge for
services, and therefore fail to perform their role as a social safety
net for the poor. Poverty is high in Nigeria, with 70% of the
population living below the $1 per day poverty line [16]. People
paid mostly through out-of-pocket expenditure, with almost no
health insurance, or other pre-payment or assured reimbursement
payment mechanisms [12].
Previous data from Nigeria showed that on average, about 4%
of households are estimated to spend more than half of their total
household expenditures on healthcare and 12% of them are
estimated to spend more than a quarter [9,29]. Large differences
were detected in the total burden of health expenditures both
across socio-economic quintiles and geographic zones [29]. It was
found that the mean percentage of income spent on total care for
out-patient management of chronic heart disease for children was
16.3% in Nigeria [10]. It was found that the incidence of

Table 3. Incidence of catastrophic expenditure for different services.

Level of CHE
Monthly household total health expenditure

27%

Monthly household out-patient care expenditure in public facilities

8%

Monthly household out-patient care expenditure in all facilities

22%

Monthly household in-patient care expenditure in public facilities

1%

Monthly household in-patient care expenditure in all facilities

3%

Note: The incidence of catastrophic payments was 57% at a threshold of 5%.
doi:10.1371/journal.pone.0040811.t003
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Table 4. Number of households from different population groupings with catastrophic health expenditures for different services
and providers.

CHE for total health
expenditure (THE)
n(%)

CHE for public
out-patient care
n(%)

CHE for all
out-patient
care n (%)

CHE for public
in-patient care
n(%)

CHE for all in-patient care
n (%)

Urban

378 (15%)

112 (5%)

350 (14%)

24 (1.0% )

77 (3%)

Rural

921 (39%)

132 (62%)

703 (30%)

25 (1.1% )

100 (4%)

X2 (p-value)

342.2 (.0001)

3.9 (.028)

179.5 (.0001)

.08 (.44)

5.3 (.013)

Quintile 1

383(40%)

29 (3%)

286(31%)

4 (0.4%)

29 (3%)

Quintile 2

302(31%)

47 (5%)

242(26%)

11 (1.2%)

30 (3%)

Quintile 3

248(26%)

65 (7%)

208(22%)

13 (1.4%)

40 (4%)

Quintile 4

184(19%)

64 (7%)

184(19%)

14 (1.5%)

38 (4%)

Quintile 5

181(18.6%)

39 (4%)

132(14%)

7 (0.7%)

40 (5%)

X2 (p-value)

155.7 (.00001)

19.6 (.001)

89.9 (.0001)

7.2 (.12)

2.7 (.61)

CI

20.16

0.06

20.15

0.03

0.06

doi:10.1371/journal.pone.0040811.t004

levels observed would have been much higher. Other potential
limitations include the use of cross sectional survey data with
a recall period of one-month for outpatient care expenditures and
six months for inpatient stays. In collecting data on household
consumption of other goods and services using a one-month recall
period, the accuracy could have been limited because expenditures
on several items are incurred at different frequencies (daily,
monthly, quarterly, and yearly) and may not be captured
accurately in a one month period even if the expenditures are
annualised. However, this appears to be the most feasible method.
Using a rolling survey, so that part of the sample is interviewed at
different time periods during the year, might address issues of
seasonality.
Future studies should assess the real consequences for households of high levels of health expenditure and the thresholds that
actually lead to catastrophe for different population groups. Such
studies will require a qualitative and longitudinal design [33].
Future research should also determine the extent to which people
who are enrolled in the NHIS and or other health insurance
schemes are still exposed to OOPS and catastrophic expenditures
of healthcare. A positive financial protective effect of health
insurance, especially amongst the most-poor SES was found in
Ghana [34]. Also, it was found that health insurance led to a fourfold decrease in incidence of CHE in Rwanda [35]. However,
some authors noted that where the benefit package covered by the

insurance is not comprehensive, households can still incur
significant costs for medicines and outpatient visits [13].
All in all, the study found a lack of financial risk protection for
healthcare in the study area and the worst affected were the rural
dwellers and the poorest. OOPS, which was found to be regressive
still dominates as the payment mechanisms for healthcare
accounting for the very high level of catastrophic costs that were
found in the study. Policymakers and programme managers in the
two states should institute health reform mechanisms for developing, implementing and scaling-up financial risk protection
mechanisms. The most-poor and rural dwellers should be
particularly protected from incurring CHE.

Acknowledgments
We are grateful to many people and groups that made the study and this
report possible. We especially thank Chima Onoka, Di McIntyre, John
Ataguba and colleagues at International Health Policy Programme,
Bangkok, Thailand for their assistance.

Author Contributions
Conceived and designed the experiments: OO KH. Performed the
experiments: OO KH BU. Analyzed the data: OO KH BU. Wrote the
paper: OO KH BU.

References
1. Ichoku HE, Fonta W (2006) The distributive effect of health care financing in
Nigeria. PEP Working Paper, No 2006–17. Canada: University of Laval.
2. Lagarde M, Palmer N (2008) The impact of user fees on health service utilization
in low and middle income countries: how strong is the evidence. Bulletin of
World Health Organization 86(11): 839–848.
3. African Health Economics and Policy Association (AFHEA) (2011) Key issues
from the 2011 AfHEA conference: Toward universal health coverage in Africa.
Senegal:AfHEA.
4. Uzochukwu BSC, Onwujekwe OE, Akpala CO (2002) Effect of the BamakoInitiative drug revolving fund on availability and rational use of essential drugs in
primary health care facilities in south-east Nigeria. Health Policy and Planning
17(4): 378–383.
5. Ogunbekun I, Adeyi O, Wouters A, Morrow RH (1996) Costs and financing of
improvements in the quality of maternal health services through the Bamako
initiative in Nigeria. Health Policy and Planning 11: 369–84.
6. Organisation of African Unity (OAU) (2001) Abuja declaration on HIV/AIDS,
tuberculosis and other related infectious diseases. Abuja: OAU.
7. Soyibo A, Lawanson O, Olaniyan L (2001) National health accounts of Nigeria,
2003–2005. Ibadan: University of Ibadan.

PLoS ONE | www.plosone.org

8. Soyibo A, Lawanson O, Olaniyan L (2005) National Health Accounts of
Nigeria, 1998–2002. Final report submitted to World Health Organization,
Geneva. Ibadan: University of Ibadan.
9. Velenyi E (2005) In pursuit of more and better managed funds: policy options to
purchase better health for Nigeria: a feasibility study of the National Health
Insurance Scheme of Nigeria. Washington DC: World Bank.
10. Sadoh WE, Nwaneri DU, Owobu AC (2011) The cost of out-patient
management of chronic heart failure in children with congenital heart disease.
Niger J Clin Practice 4(1): 65–9.
11. Onwujekwe O, Hanson K, Uzochukwu B, Ichoku H, Ikeh E, et al. (2010) Are
malaria treatment expenditures catastrophic to different socio-economic and
geographic groups and how do they cope with payment in southeast Nigeria?
Tropical Medicine and International Health 15 (1): 18–25.
12. Onwujekwe O, Dike N, Chukwuka C, Uzochukwu B, Onyedum C, et al. (2009)
Examining catastrophic costs and benefit incidence of subsidized anti-retroviral
treatment (ART) programme in south-east Nigeria. Health Policy 90(2): 223–
229.
13. Shahrawat R, Rao KD (In press) Insured yet vulnerable: out-of-pocket payments
and India’s poor. Health Policy Plan. 2011 Apr 12.

5

July 2012 | Volume 7 | Issue 7 | e40811

Inequities in Catastrophic Health Expenditures

25. Castillo-Riquelme M, McIntyre D, Barnes K (2008) Household burden of
malaria in South Africa and Mozambique: is there a catastrophic impact?
Tropical Medicine and International Health 13(1): 108–122.
26. Yardim MS, Cilingiroglu N, Yardim N (2010) Catastrophic health expenditure
and impoverishment in Turkey. Health Policy 94(1): 26–33.
27. Onoka CA, Hanson K, Onwujekwe O, Uzochukwu B (2011) Examining
catastrophic health expenditures at variable thresholds using household
consumption expenditure diaries. Tropical Medicine & International Health
16(10): 1334–1341.
28. Filmer D, Pritchett LH (2001) Estimating wealth effects without expenditure
data - or tears: an application to educational enrolments in states of India.
Demography 38: 115–32.
29. National Bureau for Statistics (NBS) (2004) The 2004 National Living Standard
Survey (NLSS). Abuja: NBS.
30. Ichoku HE, Fonta W, Onwujekwe O (2009) Incidence and intensity of
catastrophic healthcare financing and impoverishment due to out-of-pocket
payments in southeast Nigeria. Journal of Insurance and Risk Management 4(4):
47–59.
31. Huffman MD, Rao KD, Pichon-Riviere A, Zhao D, Harikrishnan S, et al.
(2011) A cross-sectional study of the microeconomic impact of cardiovascular
disease hospitalization in four low- and middle-income countries. PLoS One
6(6): e20821.
32. World Health Organization (2005) World Health Assembly Resolution 58.3 Sustainable health financing, universal coverage and social health insurance.
Geneva: World Health Organization.
33. Goudge J, Russell S, Gilson L, Molyneux C, Hanson K (2009) Editorial:
household experiences of ill-health and risk protection measures. Journal of
International Development 21(2): 159–168.
34. Nguyen HT, Rajkotia Y, Wang H (2011) The financial protection effect of
Ghana National Health Insurance Scheme: evidence from a study in two rural
districts. Int J Equity Health 19;10: 4.
35. Saksena P, Antunes AF, Xu K, Musango L, Carrin G (2011) Mutual health
insurance in Rwanda: evidence on access to care and financial risk protection.
Health Policy 99(3): 203–9.

14. Feder J, Moon M, Scanlon W (1987) Medicare reform: nibbling at catastrophic
costs. Health Affairs 5–19.
15. Xu K, Evans D, Kawabata K, Zeramdini R, Klavus J, et al. (2003) Household
catastrophic health expenditure: a multi-country analysis. The Lancet 362: 111–
117.
16. World Bank (2003) World Development Indicators. Washington DC: World
Bank.
17. National Population Commission (NPC) [Nigeria] and ICF Macro (2009)
Nigeria Demographic and Health Survey 2008. Abuja, Nigeria: National
Population Commission and ICF Macro.
18. Preker AS (2005) Feasibility of Mandatory Health Insurance - Challenges in
Health Care Financing. Abuja Flagship Courses. Abuja: The World Bank.
19. World Health Organization (2001) Macroeconomics and Health: Investing in
health for economic development. Report of the Commission on Macroeconomics and Health. Geneva: World Health Organization.
20. National Health Insurance Scheme (NHIS) (2011) Road map for the
implementation of Community-based health insurance scheme in Nigeria.
Consultation on Support to NHIS CBSHIS roll-out in Programme States.
Abuja:PPRINN-MNCH/NHIS.
21. Ranson K (2002) Reduction of catastrophic healthcare expenditures by
a community-based health insurance scheme in Gujarat, India: current
experiences and challenges. Bulletin of the World Health Organization 80:
613–21.
22. Pradhan M, Prescott N (2002) Social risk management options for medical care
in Indonesia. Health Economics 11: 431–436.
23. Wagstaff A, Van Doorslaer E (2003) Catastrophe and impoverishment in paying
for health care: with applications to Vietnam 1993–1998. Health Economics
12(11): 921–34.
24. O’Donnell O, Van Doorslaer E, Rannan-Eliya R, Somanathan A, Charu C, et
al. (2005) EQUITAP Project: Working Paper #5, Department of Balkan, Slavic
and Oriental Studies, University of Macedonia, 156 Egnatia Street, Thessaloniki
54006, Greece.

PLoS ONE | www.plosone.org

6

July 2012 | Volume 7 | Issue 7 | e40811

