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Abstract

Background: China is reforming the way it finances health care as it moves towards Universal Health Coverage
(UHQ) after the failure of market-oriented mechanisms for health care. Improving financing equity is a major policy
goal of health care system during the progression towards universal coverage.

Methods: We used progressivity analysis and dominance test to evaluate the financing channels of general taxation,
pubic health insurance, and out-of-pocket (OOP) payments. In 2012 a survey of 8854 individuals in 3008 households
recorded the socioeconomic and demographic status, and health care payments of those households.

Results: The overall Kakwani index (KI) of China's health care financing system is 0.0444. For general tax Kl was —0.0241
(95% confidence interval (Cl): —0.0315 to —0.0166). The indices for public health schemes (Urban Employee Basic Medical
Insurance, Urban Resident’s Basic Medical Insurance, New Rural Cooperative Medical Scheme) were respectively 0.1301
(95% Cl: 0.1008 to 0.1594), —0.1737 (95% Cl: =0.2166 to —0.1308), and —0.5598 (95% Cl: -0.5830 to —0.5365); and for OOP
payments Kl was 0.0896 (95%Cl: 0.0345 to 0.1447). OOP payments are still the dominant part of China’s health care

finance system.

Conclusion: China's health care financing system is not really equitable. Reducing the proportion of indirect taxes would
considerably improve health care financing equity. The flat-rate contribution mechanism is not recommended for use in
public health insurance schemes, and more attention should be given to optimizing benefit packages during China’s

progression towards UHC.
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Background

Various countries have designed and implemented
health sector reforms to bring about Universal Health
Coverage (UHC), and the World Health Organization
(WHO) has called for health systems to move towards
UHC, where there are ‘key promotive, preventive, cura-
tive and rehabilitative health interventions for all at an
affordable cost, thereby achieving equity in access’ [1].
The 2010 World Health Report was devoted to UHC
and it argued that financing systems need to be specific-
ally designed to provide all people with access to the
health services that they need, and to ensure that the
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use of these services does not expose the user to finan-
cial hardship, especially regarding poor and vulnerable
groups [2, 3]. Consequently, policymakers must ensure
that coverage is equitable and they must establish reli-
able sources of finance to fund health care. Improving
the equity of health care financing has become a major
policy goal in the development of UHC. However,
policymakers often encounter challenges: does health
care financing become equitable during the progression
towards UHC?

China is reforming the way it finances its health care
system as it moves towards UHC after the failure of the
market-oriented approach to health care. China’s health
care financing system has been influenced by economic
transitions since the early 1980s, and the system was
gradually reformed as it transitioned from a planned
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economic model to a market-oriented model [4].
Government health care spending declined as health
care financing was decentralized. As a result, the share
of public funding in the health care system decreased,
while the proportion of private financing increased [5].

During the period of the planned economy, China’s
social health insurance consisted of the Government
Welfare Insurance Scheme (GWIS), the Labor Insurance
Scheme (LIS) for those in urban areas and the Cooperative
Medical Scheme (CMS) for those in rural areas. GWIS
mainly covered civil servants, other government em-
ployees, veterans and college students, whereas LIS was
for workers and their dependents across all the formal
sectors of the economy [6].CMS played a key role in
guaranteeing access to basic health services for the vast
majority of the rural population, especially the poor [7].
Almost all of health care expenditures were funded by the
government during the planned economy period. Taking
the year 1980 as an example, OOP expenditure accounted
for only 21.19% of all health care financing [8].

However, these health insurance schemes faced chal-
lenges brought about by the market-oriented economic
reforms, which led to substantial changes in hospital
management procedures and financing patterns. These
reforms, coupled with the adoption of advanced medical
technologies and economic inflation, became a major
factor that increased health care costs. Along with the
greater demands by employees for quality care, and the
corresponding financial pressures, financing from GWIS
and LIS greatly shrank and citizens had to pay much
higher OOP expenditures for health care during the
period of the market-oriented economy.

In 2000, OOP payments accounted for 58.98% of all
health care financing [8]. The 2000 World Health Report
also noted that China had a very high per capita health
care expenditure and an inequitable health care system
[9]. The heavy dependence on OOP payments resulted
in a segmented and tiered health care financing system,
in which poor and vulnerable groups faced financial dif-
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indicated that not only do OOP payments cause finan-
cial stress and deter people from using health services,
but they also cause inequity in health care financing [9].
The results of China’s 2003 national health services sur-
vey show that 48.9% of individuals who should have re-
ceived outpatient care did not visit a health clinic.
Among those who were admitted but did not use in-
patient services, 75.4% could not afford the hospital
charges [10].

The increase in costs and inequality in health care
usage was considered to be a major crisis [11], and the
Chinese government took steps to address these issues
by establishing new types of health insurance schemes,
as shown in Table 1. In 1998, the Chinese government
established the Urban Employee Basic Medical Insurance
(UEBMI), which covers urban workers in the formal sector.
During the period 1998-2009, UEBMI gradually expanded
to cover all urban workers in all types of organizations,
including government institutions, state-owned and col-
lective enterprises, private enterprises, enterprises with
foreign investment, social organizations and private non-
enterprise organizations. Moreover, the Urban Resident
Basic Medical Insurance (URBMI) was established in 2007
for urban residents such as pre-school children, students,
the disabled, the unemployed and elderly people without
pensions [12]. In addition, the New Rural Cooperative
Medical Scheme (NRCMS) was piloted in 2003 and offi-
cially implemented in 2007 to provide cover for rural
residents.

Currently, China’s health care financing sources consist
of general taxation, OOP payments and public health in-
surance schemes (UEBMI, URBMI and NRCMS). In 2009,
the Chinese government announced that it was to estab-
lish UHC by extending the coverage of UEBMI, URBMI
and NRCMS in order to provide safe, effective, convenient
and affordable health services to all Chinese people by
2020 [13]. As a result of the Chinese governments at-
tempts to accelerate the establishment of UHC by
expanding the coverage of the three public health in-

ficulties when accessing health care. The WHO  surance schemes, in 2012, UEBMI, URBMI and
Table 1 Summary of China’s current health insurance schemes

UEBMI NRCMS URBMI
Starting year 1998 2003 2007

Target population Urban workers

Financial contribution
Government subsidy per person 0
Employer contribution 8% of salary 0

Individual contribution 2% of salary

Rural farmers

240 yuan in 2012

60-65 yuan in 2012

Pre-school children, students, the disabled, the
unemployed and elderly people without pensions

120-230 yuan in 2012
0
70-160 yuan in 2012

Data source: National Health and Family Planning Commission of the People’s Republic of China. China health undertakings statistical bulletin, 1999-2010;
National Health and Family Planning Commission of the People’s Republic of China. China health statistical yearbook, 2004-2010; Ministry of Human Resources
and Social Security of the People’s Republic of China. Labour and social security undertakings statistical bulletin, 1992-2010
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NRCMS covered 274 million, 296 million and 802
million individuals, respectively. In 2012, the propor-
tions of the relevant population covered by UEBMI,
URBMI and NRCMS were 95.1, 89.2 and 97.3%, re-
spectively [14]. However, 4.4% of the population was still
not covered by any type of health insurance scheme and
these people had to pay OOP for health care [14].

The Chinese government’s initiatives have expanded
health coverage and they have attempted to encourage
progressive payments over regressive payments, with the
overall aims of reducing OOP payments and improving
the equity of health care financing. Contribution to
health care finance has been considered a redistribution
of the disposable income of households [15, 16]. Pro-
gressive payments refer to the rich contribute a greater
proportion of health care payments than the poor in
comparison with their ability to pay (ATP). In contrast,
regressive payments refer to the poor contribute a
greater proportion of health care payments than the rich
in comparison with ATP. However, cross-subsidization
from the rich to the sick poses a potential challenge to
UHC. For example, the individual contributions associ-
ated with UEBMI were a fixed proportion of employees’
salaries, whilst the individual contributions associated
with URBMI and NRCMS were flat-rate premiums, re-
gardless of each individual’s ATP. Although solidarity
with the poor is widely supported in many countries
[17], progressivity of health care finance may affect people’s
willingness to participate in a health insurance scheme.

Some researchers have questioned the claim that poor
individuals who are covered by URBMI or NRCMS con-
tribute a greater share of the health care payments to
health insurance schemes than the rich. Accordingly,
evaluating the distribution of health care financing has
become fundamental to assessing China’s progression
towards UHC. However, few empirical studies provide
evidence on the actual degree of financing equity. It is
intended that this study will help to clarify the positive
and negative aspects of China’s health care financing
system, and thereby discover flaws in the financing
mechanisms, which are heavily influenced by UHC
initiatives.
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Methods

Data sources

The data for the analyses came from a household survey
in 2013 in North Jiangsu Province, China, which re-
corded the information in 2012. In terms of per capita
gross domestic product (GDP), North Jiangsu, in the
center of East China, is middle-ranked in China.

Adopting a multistage stratified random sampling
method, the survey randomly selected five counties or
county-level cities, and then five townships or neighbor-
hoods were selected from each of these. In turn, two
communities were selected from each of the townships
or neighborhoods. About 60 households from each of
the communities were then randomly selected, giving a
total of 3008 households with 8854 individuals, as shown
in Table 2.

The survey was administered via household interviews.
Within each sampled household, all household members
aged 15 years and older were interviewed. Information
on the children aged under 15 years was obtained via
their guardians, as was information on adults with in-
capacities who required guardians. The face-to-face in-
terviews were carried out by trained data collectors who
used a structured questionnaire. This questionnaire con-
tained a series of questions regarding the socioeconomic
and demographic characteristics of each household and
its members, including expenditure, number of house-
hold members, gender, age, employment status, earn-
ings and education status. With regard to household
expenditure, monthly expenditures on food, water,
transport, housing, clothing, electricity, communica-
tions, education, fuel, entertainment, tour, health care
and other expenditures were recorded. These data covered
the 12-month period prior to the interviews. Household
expenditure was recorded by the head of the household,
or by members of the household who were familiar with
the household’s affairs. Data on health care expenditure
were collected using the interviewees' medical records.
The survey was confidential and personal identifiers
were not collected. The study was approved by the
Academic Research Ethics Committee of Nanjing
Medical University.

Table 2 Descriptive statistics and socioeconomic characteristics of the sampling data by income quintile

Income quintiles No. of families No. of individuals

Per capita household expenditure OOP

1—poorest 602 1767
2 602 1780
3 601 1775
4 602 1762
5—richest 601 1770
Total 3008 8854

5486.63 (5335.91 to 5637.35)
10,355.37 (10,261.41 to 10,449.34)
14,558.69 (14,456.95 to 14,660.44)
20,261.31 (20,096.49 to 20,426.14)
)
)

617.23 (559.71 to 674.76)
932.15 (825.89 to 103841)
1143.78 (1021.26 to 1266.30)
1808.89 (1616.48 to 2001.30)
5169.61 (4224.93 to 6114.29)
1933.52 (172942 to 2137.62)

38,641.08 (37,205.61 to 40,076.54
17,854.81 (17,352.02 to 18,357.60

Data source: Author’s analysis from the sample of household survey

Note: All expenditures are presented in CNY. 95% confidence intervals are in the parentheses



Chen et al. BMC Health Services Research (2017) 17:852

Health care payments were computed using three data
sources: the survey described above, the tariffs for tax
and the contribution rates associated with UEBMI. The
tariffs for general taxation were collected from the
China Price Statistical Yearbook [14], while the contri-
bution rates associated with UEBMI were obtained from
the Jiangsu Statistical Yearbook [18].

General taxation is an important source of funding for
health care in China. A variety of tax revenues exist,
including excise taxes on food, drink, accommodation,
alcohol, cigarettes, entertainment, gas and electricity,
and various other consumption taxes. The taxes were es-
timated by applying the specific tax rates to the corre-
sponding data on expenditures collected in the survey.

With regard to UEBMI, the household financing con-
tributions were estimated by multiplying the contribu-
tion rate associated with UEBMI by the salaries of the
relevant workers. With regard to URBMI, the annual
premium was a flat-rate contribution. Each household
was required to pay the same premium, due to the diffi-
culty faced by the insurance agencies associated in iden-
tifying the socioeconomic status of each household. The
flat amounts were obtained directly during the house-
hold interviews and they were aggregated at the house-
hold level. The same method was used for estimating
the financing contribution associated with NRCMS.

Data on OOP payments during the two weeks prior to
each interview were obtained during the survey, directly
from the interviewees.

Data analysis

The unit in the analysis of financing progressivity was
the household. Expenditures and health care payments
were aggregated at the household level. The household
expenditure was used as the measurement of ATP [19].
The household expenditure was adjusted for household
size and composition in order to obtain adult equivalent
estimates. The number of adult equivalent household
members was defined as follows:

AE = (A + aK )

where A is the number of adults in the household, « is
the cost of children, K is the number of children and S
is the degree of economies of scale [19]. The values of a
and /5 were assumed to be 0.5 and 0.75, respectively [20].
The population was ranked by ATP and grouped into
quintiles. Household health care payments were also ad-
justed for household size and composition in order to
obtain adult equivalent estimates.

The most direct means of assessing the progressivity
of health care payments is to examine how the cumula-
tive proportion of health care payments changes with
the cumulative proportion of the population, ranked by
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ATP. Specifically, a progressivity analysis measures de-
partures from proportionality in relation to health care
payments and ATP.

The equity of health care financing is measured
using the Kakwani index (KI), which is calculated as
follows:

T[KZC—G

where C is the concentration index (CI) for health care
payments and G is the Gini coefficient associated with
the ATP variable [21]. The CI is a measure for assessing
the proportionality of health care payments within a
defined population and it is not a standard approach
for the assessment of the equity of health care finan-
cing. The KI was used to estimate the degree of equity
in the health care financing system. The myx value
ranges between -2 to 1, with a positive number indi-
cating progressivity, and a negative number indicating
regressivity. A mi value of O indicates proportionality
[19]. Progressivity (regressivity) indicates that the rich
(poor) contribute a larger proportion of health care
payments than the poor (rich) in comparison with
ATP [19].

Computing the CI and the Gini coefficient requires
directly relating the covariance between variables and
the households’ fractional ranks according to their ATP
[22, 23]. The estimates of the CI and the Gini coefficient
can be obtained from ordinary least squares (OLS) re-
gression of the health care payment variables and ATP,
respectively, on the households’ fractional rank according
to the ATP distribution [19, 24], as follows:

202<%> =a+pBX+e

where Y; is the health care payment or ATP of house-
hold i, ¢ is the mean health care payment or ATP, X;X;
is the household fractional rank according to the ATP
distribution and o” is its variance. The OLS value of B is
an estimate of the CI or the Gini coefficient, depending
on the variables used in the regression.

As the KI is the difference between the CI and the
Gini coefficient, both of which can be computed using
the regression method described above, its value can be
computed using a regression of the following form [19]:

i L
202 [S———] =a+0X,+e¢
“on

where s; is the health care payment of household i, u is
an estimate of its mean, ¢; is the ATP variable, # is an es-
timate of its mean, X; is the household fractional rank
according to the ATP distribution and ¢ is its variance.
The OLS value of 8 is an estimate of the KI. The overall
KI of the health care financing system can be computed
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by taking the weighted sum of the individual KIs for
each source of finance, where the weights are equal
to the proportions of revenue collected from each
source.

In addition, dominance test was used after the pro-
gressivity analysis. In order to determine whether the
health care financing mechanisms reduce inequity, in
the sense that poor individuals contribute a smaller pro-
portion of their wealth to the health care financing sys-
tem than wealthy individuals, tests were conducted to
determine whether one concentration curve dominates
(i.e., lies above) the Lorenz curve or another concentra-
tion curve. For dominance testing, the standard errors
and differences between ordinates were computed to
allow for between-curve dependence, where appropriate
[25]. A multiple comparison approach to testing was
adopted [26], with the null hypothesis defined as the
curves being indistinguishable. This was tested against
both dominance and the crossing of curves [27]. The
null hypothesis was rejected in favor of dominance if
there was at least one statistically significant difference
between the ordinates of the two curves in one direction
and no significant differences in the other direction
across 19 evenly-spaced quintile points from 0.05 to
0.95. The null hypothesis was rejected in favor of cross-
ing of curves if there was at least one statistically signifi-
cant difference in each direction [28].

Results

Table 3 presents the quintile-based income shares of per
capita household expenditures and health care payments
in North Jiangsu in 2012. The financing distribution,
Cls, KIs, and dominance tests associated with each
source of health care financing are also used to describe
health care financing progressivity (Table 3).
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The values of the CIs for all of the financing sources
apart from NRCMS were statistically significantly posi-
tive. This confirms that the wealthy contribute a larger
proportion of their ATP to the financing of health care
than the poor, as is clear from the dominance tests
against the 45° line (the line of equity). Out of all the
positive Cls, the CI for UEBMI is the largest and the CI
for URBMI is the smallest. With regard to NRCMS, the
CI value is statistically significantly negative, implying
that the wealthy contribute absolutely less to the finan-
cing of health care than do the poor through NRCMS.

The values of the Kls associated with UEBMI and
OOP payments were statistically significantly positive.
This indicates that the wealthy contribute a larger pro-
portion of health care payments than the poor in com-
parison with ATD, as was clear from the dominance tests
against the Lorenz curve. The Kls for general taxation,
URBMI and NRCMS were statistically significantly nega-
tive, indicating that the wealthy contribute a smaller
proportion of health care payments than the poor in
comparison with ATP. Among these sources of health
care finance, the KI for NRCMS was negative with a sta-
tistically significant magnitude, implying that the poor
funded a much larger share of health care payments
relative to ATP than the rich through NRCMS.

In summary, the financing associated with UEBMI and
OOP payments was progressive, whereas the financing
associated with general taxation, URBMI and NRCMS
was regressive. The overall KI was 0.0444, indicating that
it is a progressive health care financing system.

The relative progressivity of the different sources of fi-
nance was tested using dominance methods (Table 4).
The results indicate that the concentration curve associ-
ated with UEBMI is dominated by all the others, and so
it can be concluded that UEBMI is the most progressive

Table 3 Distribution of household expenditure and the progressivity of the health care financing sources

Income quintiles  Per capita household ~ General taxation UEBMI URBMI NRCMS OO0P Overall
expenditure
1—poorest 6.15% 6.37% 1.72% 11.35% 30.35% 6.39%
2 11.61% 12.19% 7.30% 15.17% 24.96% 9.65%
3 16.29% 17.13% 15.04% 21.88% 18.09% 11.82%
4 22.71% 23.42% 25.01% 22.00% 13.58% 18.72%
5—richest 43.24% 40.89% 50.93% 29.60% 13.02% 53.42%
Gini/Cl 0.3678 ** 0.3436 ** 04978 ** 0.1940 ** -0.1921 ** 04572 **
(03581 to 0.3772) (0.3342 to 0.3529) (04673 t0 0.5283) (0.1515 to 0.2364) (-0.2138 to —0.1704)  (0.3985 to 0.5160)
KI \ —0.0241 ** 0.1301 ** —0.1737 ** —0.5598 ** 0.0896 ** 0.0444
(=0.0315 to —0.0166)  (0.1008 to 0.1594) (-0.2166 to —0.1308) (-0.5830 to —0.5365) (0.0345 to 0.1447)
Weight 0.3779 0.1576 0.0087 0.0097 04461
Dominance test
- Against the 45° line D- D- D- D+ D-
- Against the Lorenz curve D+ D- D+ D+ D-

Note: The 95% confidence intervals are in the parentheses; **implies statistical significance at the level of 0.01; *implies statistical significance at the
level of 0.05; D+ (D-) implies that the concentration curve dominates (is dominated by) the line of equity or the Lorenz curve
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Table 4 Tests of dominance between concentration curves for
different sources of health finance

URBMI General taxation 0oopP UEBMI
NRCMS D D D D
URBMI D D D
General taxation D D
OoP D

Note: D indicates that concentration curve of row source is dominated by
(is more progressive than) that of column source

source of finance, because the poor contributed the
smallest proportion of UEBMI in all sources of finance
compared with ATP. The next most progressive source
of finance is OOP payments, the concentration curve for
which is dominated by all the others except UEBMI. The
concentration curve for general taxation is dominated by
URBMI and NRCMS, whereas the curve for URBMI is
dominated by NRCMS. Therefore, it can be concluded
that NRCMS is the most regressive source of finance,
since the poor contributed the largest proportion of
NRCMS in all sources of finance compared with ATP.
The rank in relation to progressivity of financing sources
is consistent with the estimates of the KIs.

Discussion

This study questioned whether there was evidence that
China’s health care financing system was equitable dur-
ing China’s progression towards UHC. Generally, it was
not really equitable in the big picture. The sources of fi-
nance for China’s health care system primarily com-
prised general taxation, UEBMI, URBMI, NRCMS and
OOP payments. The health care payments associated
with UEBMI and OOP payments were both progressive,
as the values of the associated Kls were statistically sig-
nificantly positive. However, the health care payments
associated with general taxation, URBMI and NRCMS
were regressive, as the values of the associated Kls were
statistically significantly negative. Using these KI values
and the results of the dominance tests that compared
different concentration curves, the relative progressivity
(from highest to lowest) of the sources of finance for
health care is as follows: UEBMI, OOP payments, gen-
eral taxation, URBMI and NRCMS. Overall, the health
care financing system was slightly progressive, since the
overall KI was positive but close to zero.

With regard to general taxation, the tax burden dem-
onstrated a pro-rich bias in the distribution of health
care financing. This contradicted the findings in the lite-
rature that general taxation is a progressive mechanism
to fund health care in both high- and middle-income
countries [29]. In contrast to developed countries, where
direct taxes comprise the majority of the general taxation
system, indirect taxes dominate the general taxation
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system in China. This represents a pro-rich policy because
the tax burden is transferred from the wealthier people to
the lower-income echelons. Within the region of interest
in the current study, indirect taxes (which, in China, in-
clude valued-added tax (VAT), excise tax and sales tax)
accounted for 65.82% of general taxation in 2012 [18].
The high reliance on indirect taxes in China has resulted
in the regressive effect of general taxation on China’s
health care financing system. It is suggested that, in the
move towards UHC, not only general tax collection
should be increased through a variety of tax sources to
fund the pool of UHC, but also general tax structure
should be renovated by reduction on indirect taxes to im-
prove financing equity of UHC.

With the goal of achieving UHC by 2020, efforts have
been made to expand the coverage of existing health in-
surance schemes (UEBMI, URBMI, and NRCMS) to a
wider Chinese population [30]. By 2012, over 95% of the
total population has enrolled one of these three health
insurance schemes [14]. Whilst China has made a big
progress on the coverage, the equity and affordability of
health care is still under investigated. The progressivity
of public health insurance schemes differed between
UEBMI, URBMI and NRCMS. UEBMI was the most
progressive financing source, whereas URBMI and
NRCMS were the second most regressive and the most
regressive sources, respectively. These differences can be
attributed to the individual contribution mechanisms
used in the different schemes. UEBMI was jointly fi-
nanced by employees and employers. The employees
contributed around 2% of their salaries and the employers
contributed around 7% of the employees’ salaries, al-
though this proportion varied slightly depending on the
region and the employee’s age [31]. This indicates that the
UEBMI contribution was positively correlated with in-
come. In contrast, there was a flat rate of individual con-
tributions associated with both NRCMS and URBM], as it
was difficult for the insurance agencies to measure the in-
come of rural households or urban households where
household members often did not have stable jobs. There-
fore, the insured population who enrolled in NRCMS and
URBMI were required to pay the same premium, regard-
less of their ATP. This contribution mechanism explains
why the KIs associated with these schemes were negative,
which indicates an inequity that disadvantages the poorer
members of society.

OOP payments were found to be progressive, indicating
that the wealthier contributed a greater proportion of their
ATP via direct payments than the poor. However, cautious
interpretation is required when considering the KI and
equity associated with the OOP payments, because the
progressive distribution may be attributable to a ‘com-
bined effect’ of the development of UHC in China. The
‘combined effect’ emerged after the initiation of China’s
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campaign to establish UHC (which involved extending fi-
nancial risk protection and access to health services for
the poor) as health care expenses were partly compen-
sated for by insurance schemes. The OOP expenditure of
the poor decreased and their share of OOP payments rela-
tive to their ATP tended to be smaller than that of the
wealthier. On the other hand, unlike other sources of
health care finance, OOP payments are post-payments,
which means that care can only be provide to people who
can finance their own health care. For example, in some
middle- and low-income countries that are moving to-
wards UHC, the wealthiest have no difficulty affording
health care, even for highly-priced medical goods, at the
cost of some co-payment. However, these co-payments
represent obstacles to accessing health care for the poor
and some middle-class people, because they cannot afford
the expense [32, 33]. Consequently, these effects may ex-
plain the progressive distribution of OOP payments.

The relatively high level of OOP payments poses a
challenge for China as it moves towards UHC. In the re-
gion of interest in this study, OOP payments accounted
for 44.61% of the health care financing (Table 3). Heavy
dependence on OOP payments encourages overuse by
people who can pay and underuse by those who cannot.
The high proportion of OOP payments in China can be
attributed to the prioritization of China’s UHC plans,
which focused on increasing the population coverage. It
was reported that, in 2012, 95.4% of the population in
North Jiangsu were covered by the various health insur-
ance schemes. However, coverage of health services and
costs was not as comprehensive. In the insurance list,
the co-insurance rates associated with UEBMI, URBMI
and NRCMS were 714, 57.2 and 46.6%, respectively
[34]. If the required health care services were not on the
insurance list, patients had to pay for them using OOP
payments. Therefore, OOP payments remained at a high
level during China’s progression towards UHC. In
addition, this adversely affected patients’ care-seeking be-
havior, especially regarding the health-seeking behavior of
the poor.

A limitation of our study is that the data were col-
lected from a single province. The results might not rep-
resent the case for entire China and might not apply to
the equity of health care finance in other provinces. This
limitation notwithstanding, our study used relative scale
of indices to evaluate the implementation of national
policies and programs across the whole population.
Accordingly, our study is less associated with specific re-
gional economies or geography.

Conclusion

The study shows that China’s health care financing dis-
tribution was slightly progressive during the progression
to UHC. Financing via general taxation was regressive
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because indirect taxation dominates the general tax
structure. Exemptions from indirect taxes, especially for
the taxes that heavily impact on vulnerable groups,
could play a large part in improving the equity of finan-
cing. The different financing contribution mechanisms
of the public health insurance schemes resulted in different
levels of progressivity. UEBMI was progressive, whereas
URBMI and NRCMS were both regressive. Flat-rate contri-
butions are not recommended and it is suggested that the
contributions of the wealthy should be higher in order to
cover the non-contributing members. Although OOP pay-
ments were progressive, this may be due to the underuse
of health services by the poor. In addition, OOP payments
still dominated China’s health care financing system. This
indicates that the next phase of the development of UHC
should focus on updating the benefit packages of the health
insurance schemes, which could include extending the
range of health services made available by the schemes and
the proportion of the total costs of care to be covered by
the insurance schemes.

Abbreviations

ATP: Ability to pay; Cl: Concentration index; CMS: Cooperative Medical
Scheme; GWIS: Government Welfare Insurance Scheme; Kl: Kakwani index;
LIS: Labor Insurance Scheme; NRCMS: New Rural Cooperative Medical
Scheme; OLS: Ordinary least squares; OOP: Out-of-pocket; UEBMI: Urban
Employee Basic Medical Insurance; UHC: Universal Health Coverage;
URBMI: Urban Resident Basic Medical Insurance; VAT: Valued-added tax;
WHO: World Health Organization

Acknowledgements

We thank the Ministry of Health, People’s Republic of China for supporting
and cooperation; Health Department of the project province and local health
bureau for cooperation and organization in the field data collection. We would
also like to thank all study participants for their time to be interviewed.

Funding

This study is funded by the National Natural Science Foundation of China
(Grant number: 71,503,137). The National Natural Science Foundation of
China was not involved in the design of the study, or data collection,
analysis, and interpretation or in writing the manuscript.

Availability of data and materials

The datasets used in the current study are not publicly available due to the
confidential policy but are available from the corresponding author on
reasonable request.

Authors’ contributions

LS led the study. He designed the study, led the data collection, analysis, and
interpretation. MC contributed to the study design, provided input into the
data analysis, and wrote the first draft of the manuscript. AP contributed to
the study design, reviewed the manuscript and helped the writing of the
final draft manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate

This study was approved by the Academic Research Ethics Committee of
Nanjing Medical University. All procedures were in accordance with the
ethical standards of the Helsinki Declaration. Participants provided informed
consent prior to data collection.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.



Chen et al. BMC Health Services Research (2017) 17:852

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'School of Health Policy & Management, Nanjing Medical University,
10TLongmian Avenue, Jiangning District, Nanjing 211166, People’s Republic
of China. ?Institute of Healthy Jiangsu Construction & Development, Nanjing
211166, China. *Menzies Institute for Medical Research, University of
Tasmania, Medical Science 1 Building, 17 Liverpool St (Private Bag 23),
Hobart, TAS 7000, Australia.

Received: 29 August 2016 Accepted: 13 December 2017
Published online: 29 December 2017

References

1. World Health Organization. Social health insurance: sustainable health
financing, universal coverage and social health insurance. 58th world health
assembly. Geneva: World Health Organization; 2005.

2. World Health Organization. World health report 2010: health systems
financing: the path to universal coverage. Geneva: World Health
Organization; 2010.

3. Lagomarsino G, Garabrant A, Adyas A, Muga R. Moving towards universal
health coverage: health insurance reforms in nine developing countries in
Africa and Asia. Lancet. 2012;380:933-43.

4. Hsiao WC, Maynard A. Health economics in China. Foreword. Health
Economics. 2009;18(Suppl 1):1-2.

5. LouJ, Wang S. Public finance in China: reform and growth for a
harmonious society. Washington, DC: World Bank; 2008.

6. Henderson G, Shuigao J, Akin J, Zhiming L, Jianmin W, Haijiang M.
Distribution of medical insurance in China. Soc Sci Med. 1995;41:1119-30.

7. Xing-Yuan G, Sheng-Lan T. Reform of the Chinese health care financing
system. Health policy. 1995;32:181-91.

8. National Health Development Research Center. China National Health
Accounts Report 2012. Beijing: Ministry of Health; 2012.

9. World Health Organization. World health report 2000: health systems:
improving performance. Geneva: World Health Organization; 2000.

10. Ministry of Health. An analysis report of the third national health services
survey. Beijing: Chinese Union Medical University Press; 2004.

11. Wagstaff A, Yip W, Lindelow M, Hsiao WC. China's health system and its
reform: a review of recent studies. Health Econ. 2009;18(Suppl 2):7-23.

12. Meng Q, Tang S. Universal coverage of health care in China: challenges and
opportunities. World health report 2010 background paper 2010. http://
www.who.nt/healthsystems/topics/financing/healthreport/whr_
background/en. Accessed 25 May 2016.

13. Center for Health Statistics and Information. An analysis report of the fifth
national health services survey. Beijing: Pecking Union Medical College
Press; 2013.

14.  National Bureau of Statistics of China. China price statistical yearbook 2013.
Beijing: China Statistics Press; 2013.

15. Wagstaff A, van Doorslaer E. Progressivity, horizontal equity and Reranking
in health care finance: a decomposition analysis for The Netherlands. J
Health Econ. 1997;16:499-516.

16.  Bilger M. Progressivity, horizontal inequality and Reranking caused by health
system financing: a decomposition analysis for Switzerland. J Health Econ.
2008;27:1582-93.

17. James C, Savedoff W. Risk pooling and redistribution in health care: an
empirical analysis of attitudes towards solidarity. World health report 2010
background paper, no. 5. Geneva: World Health Organization; 2010.

18.  Jiangsu Provincial Bureau of Statistics. Jiangsu statistical yearbook 2013.
Beijing: China Statistics Press; 2013.

19. O'Donnell O, Wagstaff A. Analyzing health equity using household survey
data: a guide to techniques and their implementation. Washington, DC:
World Bank; 2008.

20.  World Bank. Guidelines for constructing consumption aggregates.
Washington, DC: World Bank; 2002.

21. Deaton A. The analysis of household surveys: a microeconometric approach
to development policy. Washington, DC: World Bank; 1997.

22. Jenkins S. Calculating income distribution indices from micro-data. Natl Tax
J.198841:139-42.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

Page 8 of 8

Lerman Rl, Yitzhaki S. Improving the accuracy of estimates of Gini
coefficients. J Econ. 198942:43-7.

Chen Z, Roy K. Calculating concentration index with repetitive values of
indicators of economic welfare. J Health Econ. 2009;28:169-75.

Clarke P, Van Ourti T. Calculating the concentration index when income is
grouped. J Health Econ. 2010,29:151-7.

Ashcroft R. Health inequities: evaluation of two paradigms. Health & Social
Work. 2010;35:249-56.

Arora S, Pundir S, Jain K. Inference for absolute Lorenz curve and absolute
Lorenz ordering. Journal of the Korean Statistical Society. 2006;35:305-16.
O'Donnell O, van Doorslaer E, Rannan-Eliya RP, Somanathan A, Adhikari SR,
Harbianto D, et al. The incidence of public spending on healthcare:
comparative evidence from Asia. The World Bank Economic Review. 2007;
21:93-123.

O'Donnell O, van Doorslaer E, Rannan-Eliya RP, Somanathan A, Adhikari SR,
Akkazieva B, et al. Who pays for health Care in Asia? J Health Econ.
2008;27:460-75.

Chen Z. Launch of the health-care reform plan in China. Lancet. 2009;
373:1322-4.

Yip WC, Hsiao WC, Chen W, Hu S, Ma J, Maynard A. Early appraisal of
China's huge and complex health-care reforms. Lancet. 2012;379:833-42.
Yip WC, Mahal A. The health care systems of China and India: performance
and future challenges. Health Aff (Millwood). 2008;27:921-32.

van Doorslaer E, O'Donnell O, Rannan-Eliya RP, Somanathan A, Adhikari SR,
Garg CC, et al. Effect of payments for health care on poverty estimates
in 11 countries in Asia: an analysis of household survey data. Lancet.
2006;368:1357-64.

Jiangsu Provincial Commission of Health and Family Planning. An analysis
report of the fifth health services survey in Jiangsu Province. Nanjing:
Jiangsu Provincial Commission of Health and Family Planning; 2015.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://www.who.int/healthsystems/topics/financing/healthreport/whr_background/en
http://www.who.int/healthsystems/topics/financing/healthreport/whr_background/en
http://www.who.int/healthsystems/topics/financing/healthreport/whr_background/en

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data sources
	Data analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

