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Abstract

Background: The theory of equality of opportunity attributes total inequality to effort levels and circumstance
factors. Inequality attributable to circumstance is defined as inequality of opportunity (IOp), namely inequity. Many
studies have been pursued in this area but few concerning health care, especially in China. Despite Chinese health
system reforms, healthcare inequity remains. This study explores the extent and sources of IOp in outpatient and
inpatient expenditures in China.

Methods: We used three waves (2011, 2013 and 2015) of data from the China Health and Retirement Longitudinal
Study that offer a nationally representative sample of Chinese residents aged 45 and older. Based on a pooled
regression model, we estimated the contribution of circumstance factors to the inequality in outpatient and
inpatient expenditures by defining a counterfactual distribution. The “circumstance-free effort” was introduced to
deal with the correlation between circumstance and effort.

Results: We report a decline in inequity from 2011 to 2015, and the IOp ratio to total inequality in outpatient and
inpatient expenditures decreased 9.4% (from 28.6 to 25.9%) and 3.3% (from 49.1 to 47.5%), respectively. Social
background, medical supply-side factors, including the type of basic medical insurance, region and community
medical resources were important sources of IOp in outpatient and inpatient expenditures.

Conclusions: These findings provide information on which to base policies designed to reduce inequity in
healthcare expenditures. It is necessary to transfer more subsidies to the New Co-operative Medical System, and to
address the uneven regional distribution of medical resources. Additionally, increasing access to quality primary
community clinics may be a pro-poor policy to alleviate inequity in the use of outpatient care. Compared to
outpatient services, policies protecting vulnerable populations need to pay more attention to the financing and
design of inpatient services.
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Background
The theory of equality of opportunity proposed by
Roemer [1–3] is associated with the responsibility
principle and offers an appropriate interpretive frame-
work in which to define equity. It attributes total in-
equality to levels of effort, which individuals ought to be

held responsible for, and circumstance factors, which are
outside the sphere of individual responsibility. Inequality
attributable to circumstance factors is here referred to as
inequality of opportunity (i.e. IOp), namely inequity.
This framework prompted empirical studies in a range
of fields, primarily with respect to income [3–6], educa-
tion [7–10], and more recently, health [11–15].
The concept of IOp was already implicit in much of

the empirical research on health economics [16], before
Fleurbaey and Schokkaert [17, 18] introduced it to
health and healthcare. For example, healthcare inequality
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caused by need is usually considered to be fair (effort),
while many studies have focused on healthcare inequal-
ity attributable to socioeconomic status (i.e. SES), with
such inequality deemed unfair (circumstance). These
studies [19, 20] analyzed a “partial” inequity only
associated with the SES factor, while the IOp framework
could include any other relevant factors, such as medical
supply [17].
It is very important to study the IOp in healthcare, es-

pecially in China, where the healthcare system is facing a
range of challenges due to its resource poor status. Re-
forms to China’s public health system have been priori-
tized since the start of the twenty-first century. In order
to promote equity in the economic accessibility of
healthcare for all residents, three separate medical insur-
ance plans were launched: the Urban Employee Basic
Medical Insurance (UEBMI) scheme, designed for
employed urban residents; the Urban Resident Basic
Medical Insurance (URBMI) scheme, designed for non-
employed urban residents; and the New Co-operative
Medical System (NCMS), designed for the rural popula-
tion. According to the National Healthcare Security Ad-
ministration, by the end of 2018, more than 95% of the
Chinese population had basic medical insurance cover-
age. Despite almost universal coverage, there are still
wide variations in the level of finance, method of
organization and benefits covered by each insurance
scheme. The UEBMI is jointly funded by employers and
employees, with annual funding set to be at least 8% of
employees’ annual wages. The URMBI and NCMS were
designed to provide insurance for residents without
stable jobs and income, and are funded through both
government subsidies and individual premiums. In 2018,
per-capita expenditures under the UEBMI were 3316.68
yuan, while equivalent figures for the URMBI and the
NCMS were only 700.29 yuan and 627.57 yuan, respect-
ively. Such funding variations account for the wide dif-
ferences in benefits between insurance schemes.
Moreover, the funding gap is not only reflected in the
reimbursement ratio, but also in the service package.
Compared with comprehensive coverage under the
UEBMI, the other two insurance plans’ have focused
coverage to inpatient care and catastrophic illness insur-
ance for outpatient services; some basic outpatient ser-
vices are not insured [21].
While there have been improvements in equity due to

health insurance reforms in China [22, 23], inequity in
healthcare remains. Different from other countries, the
household registration system in China, which identifies
a person as a rural or urban resident, is an important
classification basis of the above medical insurance plans.
The fact that the availability of each type of medical in-
surance scheme depends entirely on one’s social status
[24], will itself result in inequity. It means that, the

inequality of opportunity in healthcare associated with
the characteristics of the healthcare system in China de-
serves more attention.
There are to date a paucity of empirical applications

on healthcare in China, and only Sun et al. [25] explored
the inequity of individual healthcare expenditures based
on the theory of equality of opportunity, without distin-
guishing outpatient and inpatient services. As there may
exist heterogeneity in the inequity in outpatient and in-
patient care [22, 26, 27], it would be useful to analyze
each component of care separately. The objective of this
study was to estimate the extent and sources of inequity
in two separate types of medical expenditures (i.e.,
outpatient and inpatient expenditures) among Chinese
residents, based on the framework of equality of oppor-
tunity. We designed two types of circumstance variables,
i.e., socioeconomic status and medical supply-side
factors (including the type of basic medical insurance,
region and community medical resources), to explore
the sources of IOp. This knowledge may be gleaned to
inform policymakers on ways to design policies to re-
duce inequity in healthcare expenditures and optimize
the use of medical resources.

Methods
Design of the study
This study measured the IOp in healthcare based on two
approaches, i.e., direct unfairness and fairness gap, pro-
posed by Fleurbaey and Schokkaert [17, 18], which
should satisfy two conditions correspondingly:
Condition 1 (reward principle): A measure of unfair

inequality should not reflect legitimate variation in out-
comes. This principle rewards effort among individuals
with identical circumstances.
Condition 2 (compensation principle): If a measure of

unfair inequality is zero, there should be no illegitimate
differences left, i.e. two individuals with the same effort
should have the same outcome.
The direct unfairness satisfies the reward principle. It

removes legitimate sources of variation by fixing effort
of individual i, Ei, with a series of reference values, ~E , in
order to achieve outcome variations that are due exclu-
sively to circumstances (Ci,) of individual i, i.e. ~yi ¼ f ðCi

; ~EÞ . Inequality in the distribution of ~yi , which refers to
the IOp, can immediately be measured with an inequal-
ity index I(•). The fairness gap satisfies the compensation
principle. It first defines a fair counterfactual distribution
without illegitimate inequality, i.e. y�i ¼ f ðC�;EiÞ , with
Ci fixed at C*. The IOp can be measured as I(Δi), where
Δi ¼ yi−y

�
i (absolute measure) or Δi ¼ yi=y

�
i (relative

measure).
It should be noted that the reward and compensation

principles are only compatible under one situation that
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Ci and Ei are completely independent [17, 18]. However,
the correlation between Ci and Ei is an essential consid-
eration [17], because effort may be determined by factors
outside individual responsibility [2]. In order to keep Ci

and Ei separable, we followed the approach proposed by
Jusot et al. [13], i.e., effort may be purged of any contam-
ination coming from circumstances by estimating an
auxiliary equation. We assumed that this function is
linear:

Ei ¼ ηþ λCi þ ei ð1Þ
The residual term ei, represents the purged efforts

after removing the circumstance effect. An equation ac-
counting for variations in individual expenditures on
healthcare, denoted by hci, can be written in log-linear
form as follows, after controlling for demographics, Di:

ln hcið Þ ¼ αþ βCi þ γ êi þ φDi þ ui ð2Þ
where êi denotes the estimated value of the residual term
ei in (1), which can be interpreted as circumstance-free
effort; ui represents unobservable factors. So, the func-
tion of hci is multiplicatively separable:

hci ¼ exp αþ φDi þ uið Þ � exp βCið Þ � exp γêið Þ ð3Þ
Then we employed a Gini Coefficient to the inequality

index I(•) to calculate the value of IOp. Both the direct
unfairness and fairness gap approaches yielded the same
IOp, regardless of the reference values selected, since the
Gini Coefficient is scale-invariant. Based on Eq. (3), we
can get the IOp of healthcare expenditures as follows:

IOp ¼ Gini h~cið Þ
¼ Gini exp αþ φ~Dþ ui

� � � exp βCið Þ � exp γêe
� �� �

¼ Gini Δið Þ ¼ Gini hci=hc
�
i

� �

¼ Gini exp βCið Þ= exp βC�ð Þð Þ
ð4Þ

Where êe , ~D and C* denote the reference values of êi ,
Di and Ci, respectively.
Following Rosa Dias [11] and Juarez and Soloaga [28],

we further calculated the ratio of IOp to total inequality
by dividing the IOp by the same metric I (•) applied to
the actual distribution of healthcare expenditures. Then
the IOp ratio can be expressed as IOp/Gini(hci). It can
be noted that, compared with the traditional regression
approach, the IOp model allowed us to further calculate
the total contribution of circumstance variables to the
variations of outcomes.

Data
Data in this study were derived from three waves (2011,
2013 and 2015) of the China Health and Retirement
Longitudinal Study (CHARLS), which was conducted by

the China Centre for Economic Research of Peking Uni-
versity. The sample is representative of community
dwelling Chinese residents aged 45 and over. The design
of CHARLS questionnaire was based on the Health and
Retirement Study (HRS) and related aging surveys, such
as the English Longitudinal Study of Aging (ELSA) and
the Survey of Health, Aging and Retirement in Europe
(SHARE). Through face-to-face interview, CHARLS col-
lected data from respondents, including demographics,
socioeconomic status, health and healthcare information
(such as health status, health-related behaviors, health
insurance and health services use) and community level
information. The sampling was carried out at four levels:
the county and neighborhood levels employed the PPS
(probabilities proportional to size) sampling, while the
household and individual levels employed random sam-
pling. All the questionnaires and data are open to re-
searchers all over the world and could be downloaded at
the official website (charls.pku.edu.cn).
The 2011 national baseline survey was conducted in

28 provinces, 150 countries/districts, 450 villages/urban
communities, across the country, including about 10,000
households and 17,500 individuals with an average re-
sponse rate of 80.5% [29]. Two follow-up surveys were
conducted in 2013 and 2015. In the database of
CHARLS in three waves, there were a total of 49,265 re-
spondents aged 45 and over. We selected 5472 respon-
dents who had received outpatient care during the past
1 month or inpatient care during the past 1 year. After
excluding the observations where we lacked information
for effort or circumstance variables, our analyses were
performed on an unbalanced set of data with 5079
observations.

Variables
We followed the model proposed by Fleurbaey and
Schokkaert [18], which specified individual healthcare to
be a function of medical needs, social background, indi-
vidual preferences, supply-side factors and available in-
formation. Compared with the classic model of
healthcare use advanced by Anderson and Newman [30]
and Anderson [31], the Fleurbaey and Schokkaert model
is designed to identify the distinguishing role played by
effort and circumstance in accounting for variations in
healthcare use. It is therefore a simplified model, but it
covers most of the factors associating with healthcare
use included in more general models, such as the Ander-
son and Newman model.
The key to applying the theory of equality of oppor-

tunity is to determine the boundary between effort and
circumstance. In healthcare applications, the effort vari-
ables are defined as those that lead to legitimate inequal-
ity in healthcare, while inequality due to circumstance
factors are illegitimate [17]. There seems to be
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consensus that differences in healthcare expenditures
caused by need variables are legitimate, but there is
some debate about individual preferences. Rawls [32, 33]
and Dworkin [34–36] suggested that individuals should
be held responsible for their preferences. Some authors
objected to this view and argued that preferences are
often the product of circumstances [2, 37, 38]. We
followed the view of the US Institute of Medicine [39],
which suggested that medical needs and preferences
were both legitimate sources of healthcare differences.
We defined socioeconomic status (SES), which lead to il-
legitimate inequality, as circumstance factors [17, 40].
Individuals cannot be held responsible for medical
supply-side influences, so supply variables are also il-
legitimate sources of inequality [18], i.e. circumstance
factors.
Table 1 shows the list of variables used for IOp esti-

mation and the associated definitions.

Healthcare expenditures
Medical expenditures were stratified into two compo-
nents to assess whether inequality of opportunity varied
across those components: outpatient expenditures; and

inpatient expenditures. Respondents were asked about
the total cost (including out-of-pocket and the part re-
imbursed by medical insurance) of all outpatient visits
during the past 1 month and inpatient care during the
past 1 year. The outpatient and inpatient expenditures
were both expressed in 2015 Yuan prices using con-
sumer price indices specific to each wave.

Effort variables
We used two dummies indicating self-assessed health
(SAH) and the presence of chronic diseases to capture in-
dividual needs for healthcare [19]. SAH was derived
from responses to the question in CHARLS, ‘Would you
say your health is very good, good, fair, poor or very
poor?’. We grouped very good and good health (1 =
Good) against fair, poor and very poor health (0 = Not
good) in line with previous literature so as to simplify
the empirical analysis [13]. The presence of at least one
chronic condition was adopted as the second indicator
of healthcare need. Respondents were asked if they had
been diagnosed with any of the 14 chronic conditions
listed, including hypertension, dyslipidemia, diabetes or
high blood sugar and so on.
We designed two proxy variables to represent prefer-

ences. One was based on the question that asked re-
spondents whether they had participated in
supplementary medical insurance. The other question
concerned the use of a physical examination in the past
2 years. Individuals who purchase supplementary insur-
ance or receive a physical examination are viewed as
having a higher preference for medical expenditures.

Circumstance
Individuals’ SES were measured by Job, household in-
come per capita and educational attainment. Job was de-
signed as a dummy capturing whether one was engaged
in agricultural work. Household income per capita was
expressed in 2015 Yuan prices and measured in thou-
sands of yuan. We also introduced a quadratic term for
the income variable. Educational attainment was mea-
sured by a dummy variable that captured whether re-
spondents received formal education. Before the 1960s,
educational resources were scarce in China. Approxi-
mately 30% respondents had no formal education and
almost 90% only had a middle school education or less.
We used the availability of medical services and the

characteristics of the healthcare system to represent
supply-side influences. The availability of healthcare ser-
vices was described by region (i.e. the Eastern provinces
or others) and two dummies extracted from the commu-
nity questionnaire: whether there were primary medical
clinics or hospitals in the community/village. The char-
acteristics of the healthcare system, depends largely on
healthcare policies. The type of basic medical insurance

Table 1 Variable Definitions

Variables Definition and Description

Outcome variables

Expenditures of Outpatient
care

Total medical cost of outpatient
care during the past 1 month (yuan)

Expenditures of Inpatient care Total medical cost of inpatient care
during the past 1 year (yuan)

Effort Variables

Self-assessed health 1 = Good, 0 = Not Good

Chronic disease 1 = Yes, 0 = No

Physical examination 1 = Yes, 0 = No

Supplementary insurance 1 = Yes, 0 = No

Circumstance variables

Job 1 = Agricultural work, 0 = Others

Income Household Income Per Capita
(thousand yuan/year)

Income2 Quadratic income

Educational attainment 1 = Educated, 0 = No formal
education

Type of basic medical
insurance

1 = New Co-operative Medical System
(NCMS),
0 = Other basic medical insurances

Region 1 = East provinces; 0 = Others

Primary medical clinic 1 = Yes;0 = No

Hospital 1 = Yes; 0 = No

Demographics

Gender 1 = Male; 0 = Female

Age ≥45 years
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may be an appropriate proxy variable for policy. Consid-
ering the NCMS is specially targeted to the rural popula-
tion and more than 75% of the sample were covered
under the NCMS plan, we defined this policy variable as
a dummy variable with ‘1 = NCMS, 0 = others’.

Demographics
In addition to circumstance and effort factors, the ana-
lysis controlled for the demographic characteristics: gen-
der and age. Since demographics sometimes were taken
as biological indicators of individual needs for medical
care [19], we put them into the basket of effort variables
when IOp was measured [13].

Data analysis
We estimated the determinants of medical expenditures
(Eq. (2)) using a pooled regression model with all waves
of the CHARLS. Clustered standard errors were
employed at the individual level, to allow for the correl-
ation of identical individual’s residuals in different waves
[41]. It was not feasible to implement a fixed effects spe-
cification, because some circumstance variables that did
not change with time (i.e., education, region and com-
munity variables) would be omitted. A random effects
model imposes stronger exogeneity assumptions and its
estimates were very similar to those obtained from the
pooled model [42]. We therefore employed the pooled
model. Additionally, because medical expenditures were
observed only for service users, the potential for sample
selection bias exists. We used the Heckman selection
correction model to estimate the Inverse Mills Index
using ‘have received outpatient (inpatient) care or not’ as
the dependent variable of the selection function. We

found that the null hypothesis of the absence of selec-
tion bias was not rejected which meant that our model
did not have selection bias.
It should be noted that we used several explanatory

variables that might be correlated to each other (such as
job and type of basic medical insurance). We therefore
checked for multicollinearity effects by calculating the
Variance Inflation Factors (VIF). The VIF values for all
explanatory variables ranged from 1.01 to 3.64 (below
the critical value of 5), which indicated no collinearities
could be seen in the regression model.

Results
Given each expenditure variable was right-skewed,
these variables were logarithmically transformed to
address potential concerns of heteroscedasticity. After
transformation, these variables were approximately
normally distributed, see Figs. 1 and 2. Table 2 fur-
ther compares the descriptive statistics of variables in
2011, 2013 and 2015.
Table 3 shows the full sample regressions for expendi-

tures on outpatient and inpatient care. There were four
main sets of results. First, all the effort variables (includ-
ing SAH, chronic disease, physical examination and sup-
plementary insurance) were significantly associated with
outpatient expenditures (i.e., individuals with higher
medical needs and stronger preferences had larger out-
patient expenditures), while having a physical examin-
ation was the sole effort variable (positively) related to
the inpatient expenditures. Second, all SES variables
were strongly associated with both types of medical ex-
penditures. Agricultural workers consumed less
outpatient and inpatient services. There was an inverted
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Fig. 1 Distribution of logarithmic outpatient expenditures
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U-shaped relationship between each medical expend-
iture category and income. The value of income cor-
responding to the peak of the parabola showed that
except for a very small number of individuals (less
than 1%), most of analysis sample was distributed on
the rising segment of the function. Educated individ-
uals consumed more outpatient services, but there
was no significant effect on inpatient care expendi-
tures. Third, for supply variables, non-NCMS partici-
pants and Eastern residents consumed more

outpatient and inpatient services than their counter-
parts. While community medical resources had no ef-
fect on inpatient expenditures, individuals living in a
community with a hospital had larger outpatient ex-
penditures. Unusually, the availability of a primary
medical clinic in the community was negatively asso-
ciated with individuals’ outpatient expenditures.
Fourth, for demographic variables, males had larger
inpatient expenditures, and both outpatient and in-
patient expenditures tended to fall with age.
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Fig. 2 Distribution of logarithmic inpatient expenditures

Table 2 Descriptive Statistics of Variables

Variables Mean SD

2011 2013 2015 2011 2013 2015

Outpatient care expenditures 725.5 1059.96 1415.71 2395.80 3658.44 4217.65

Inpatient care expenditures 14,782.92 17,139.52 17,395.42 21,223.60 24,570.68 22,093.50

SAH: Good 0.08 0.08 0.08 0.27 0.27 0.28

Chronic disease 0.86 0.80 0.77 0.35 0.40 0.42

Physical examination 0.56 0.53 0.50 0.50 0.50 0.50

Supplementary insurance 0.03 0.09 0.05 0.17 0.29 0.23

Job: Agricultural work 0.50 0.50 0.49 0.50 0.50 0.50

Income 13.42 12.37 8.64 23.89 26.33 20.83

Income2 750.56 845.91 508.37 8140.06 18,369.47 5870.17

Educational attainment: Educated 0.68 0.71 0.76 0.47 0.45 0.42

Type of basic medical insurance: NCMS 0.77 0.77 0.76 0.42 0.42 0.43

Region: East provinces 0.30 0.27 0.27 0.46 0.44 0.44

Primary medical clinic 0.78 0.78 0.78 0.42 0.42 0.42

Hospital 0.09 0.09 0.09 0.29 0.29 0.28

Gender: Male 0.42 0.43 0.43 0.49 0.50 0.50

Age 61.53 61.57 60.87 10.05 9.72 9.67

Obs. 1585 1940 1554 1585 1940 1554
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Table 4 shows the measurement of IOp in the full
sample and how it changed over each wave. For all
waves, the inequality of opportunity in inpatient expen-
ditures (0.274) was greater than that for outpatient
expenditures (0.207), while total inequality was in the
opposite direction. About 27.3 and 47.7% of total
inequality in outpatient and inpatient expenditures was
attributed to inequality of opportunity, respectively. The
IOp for each category of medical expenditures fell over
the study period from 2011 to 2015. While total inequal-
ity in outpatient expenditures increased over the study
period, total inequality in inpatient expenditures peaked
in 2013 but fell to its lowest level in 2015. Due to the in-
crease in total inequality in outpatient expenditures, its
IOp ratio further decreased from 28.6% in 2011 to 25.9%
in 2015. With the change of total inequality, the IOp ra-
tio in inpatient expenditures declined from 49.1 to
46.1% and then rebounded to 47.5% in 2015.
Table 5 further illustrates the comparison of regression

results between different groups classified by their
demographic characteristics. The corresponding IOp
measurement were in Table 6. We found that group

heterogeneity of IOp was more obvious in inpatient ex-
penditures than in outpatient expenditures, and the vari-
ation between different age groups was greater than that
between men and women. For women, the IOp ratio in
outpatient expenditures (27.5%) was slightly higher than
that for men (27.2%), but in the case of inpatient expen-
ditures it was much lower (44.9%) than that for men
(52.2%). The elderly had a lager IOp value (0.232) but a
smaller IOp ratio (26.8%) for outpatient expenditures,
than individuals under 60 years of age (0.196 and 28.1%
for IOp value and IOp ratio, respectively). But in the
case of inpatient expenditures, the IOp value (0.301) and
its ratio (53.2%) for the elderly were both lager than
those for younger individuals (0.248 and 42.3%, respect-
ively), as total inequality for the elderly was smaller.

Discussion
Main findings
Several salient findings were revealed. First, despite
observed improvement in healthcare equity over the
study period, SES and medical supply-side factors were
still important sources of the inequality of opportunity

Table 3 Pooled regression estimates on outpatient and inpatient expenditures

Variables Outpatient care expenditures: ln (hc_oc) Inpatient care expenditures: ln (hc_ic)

Good SAH − 0.075*** (0.024) − 0.022 (0.033)

Chronic disease 0.056** (0.023) −0.031 (0.036)

Physical examination 0.143*** (0.022) 0.068** (0.031)

Supplementary insurance 0.040* (0.023) 0.028 (0.031)

Agricultural work −0.417*** (0.052) −0.538*** (0.073)

Income 0.004** (0.002) 0.010*** (0.003)

Income2 −3.45e-06* (0.000) −3.79e-05*** (0.000)

Educated 0.197*** (0.057) 0.021 (0.080)

NCMS −0.261*** (0.063) − 0.402*** (0.083)

East region 0.110** (0.054) 0.433*** (0.077)

Primary medical clinic −0.120** (0.058) −0.017 (0.073)

Hospital 0.233*** (0.084) 0.117 (0.100)

Male 0.003 (0.050) 0.251*** (0.071)

Age −0.006** (0.003) −0.014*** (0.003)

Constant 6.371*** (0.197) 10.071*** (0.265)

Obs. 4070 1323

Note: Standard errors are in parenthesis; *** p < 0.01, ** p < 0.05, * p < 0.1

Table 4 Measurement of inequality of opportunity

Outpatient care expenditures: hc_oc Inpatient care expenditures: hc_ic

2011 2013 2015 All waves 2011 2013 2015 All waves

IOp 0.210 0.210 0.200 0.207 0.283 0.272 0.263 0.274

Total inequality 0.733 0.743 0.772 0.757 0.576 0.590 0.554 0.575

IOp Ratio 0.286 0.283 0.259 0.273 0.491 0.461 0.475 0.477

Obs. 1320 1542 1208 4070 338 521 464 1323
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Table 5 Regression estimates on outpatient and inpatient expenditures for subsamples comparison

Outpatient care expenditures: ln (hc_oc) Inpatient care expenditures: ln (hc_ic)

Male Female Age < 60 Age≥ 60 Male Female Age < 60 Age ≥ 60

Good SAH −0.083** − 0.068** − 0.110*** − 0.039 − 0.052 0.014 0.080 − 0.055

(0.039) (0.031) (0.031) (0.037) (0.038) (0.054) (0.058) (0.039)

Chronic disease 0.087** 0.036 0.058* 0.046 −0.074 0.003 − 0.051 − 0.016

(0.036) (0.030) (0.031) (0.035) (0.050) (0.051) (0.057) (0.046)

Physical examination 0.197*** 0.106*** 0.137*** 0.141*** 0.083** 0.048 0.058 0.083**

(0.037) (0.028) (0.033) (0.031) (0.042) (0.047) (0.055) (0.039)

Supplementary insurance 0.039 0.043 0.009 0.071** 0.037 0.022 0.104 −0.002

(0.035) (0.029) (0.030) (0.034) (0.038) (0.053) (0.064) (0.033)

Agricultural work −0.427*** −0.410*** − 0.402*** −0.442*** − 0.505*** −0.588*** − 0.646*** −0.513***

(0.083) (0.066) (0.076) (0.072) (0.099) (0.107) (0.120) (0.092)

Income 0.004 0.004** 0.007** 0.005** 0.018*** 0.009** −0.004 0.013***

(0.004) (0.002) (0.003) (0.002) (0.005) (0.004) (0.005) (0.004)

Income2 −9.02e-06 −3.44e-06 −2.75e-05** −4.50e-06* −1.18e-05*** −3.10e-05** 4.05e-05 −5.25e-05***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Educated 0.154 0.216*** 0.351*** 0.087 0.184 −0.079 −0.125 0.075

(0.112) (0.066) (0.085) (0.075) (0.121) (0.108) (0.137) (0.099)

NCMS −0.345*** −0.183** − 0.113 −0.392*** − 0.440*** −0.319** − 0.382*** −0.394***

(0.097) (0.083) (0.090) (0.089) (0.108) (0.133) (0.143) (0.103)

East 0.116 0.108 0.001 0.193** 0.538*** 0.336*** 0.322** 0.480***

(0.086) (0.069) (0.075) (0.077) (0.095) (0.125) (0.136) (0.092)

Primary medical clinic −0.043 −0.179** −0.195** −0.053 0.041 −0.077 −0.104 0.039

(0.092) (0.074) (0.084) (0.078) (0.094) (0.111) (0.127) (0.088)

Hospital 0.175 0.259** 0.249** 0.193 0.076 0.163 −0.289 0.261**

(0.136) (0.106) (0.119) (0.120) (0.122) (0.163) (0.191) (0.117)

Male – – −0.020 0.031 – – 0.242** 0.262***

– – (0.072) (0.070) – – (0.118) (0.090)

Age −0.006 −0.006* 0.003 −0.011** −0.008* − 0.020*** −0.013 − 0.010*

(0.004) (0.003) (0.008) (0.005) (0.005) (0.005) (0.014) (0.006)

Constant 6.431*** 6.349*** 5.702*** 6.790*** 9.724*** 10.548*** 10.449*** 9.674***

(0.343) (0.253) (0.467) (0.388) (0.377) (0.402) (0.771) (0.471)

Obs. 1657 2413 1948 2122 668 655 464 859

Note: Standard errors are in parenthesis; *** p < 0.01, ** p < 0.05, * p < 0.1

Table 6 Measurement of inequality of opportunity for subsamples comparison

Outpatient care expenditures: hc_oc Inpatient care expenditures: hc_ic

Male Female Age < 60 Age ≥ 60 Male Female Age < 60 Age≥ 60

IOp 0.207 0.207 0.196 0.232 0.297 0.260 0.248 0.301

Total inequality 0.761 0.753 0.734 0.775 0.569 0.579 0.586 0.566

IOp Ratio 0.272 0.275 0.281 0.268 0.522 0.449 0.423 0.532

Obs. 1657 2413 1948 2122 668 655 464 859
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in outpatient and inpatient expenditures. Second,
compared with outpatient expenditures, inpatient expen-
ditures were more inequitable. Third, the level of in-
equity in outpatient expenditures was higher for women
and younger individuals than for their counterparts, but
the opposite relationship was found for inpatient
expenditures.
While we found a downward trend in inequity in

China from 2011 to 2015, inequity was still a serious
problem, especially in the case of inpatient expenditures.
The improvement shown in healthcare equity over our
study period was consistent with the findings of Zhou
et al. [22] and Zhou et al. [43]. Although together these
results suggest that health reforms in China have been
successful in yielding improvements in health inequity,
inequality of opportunity, in our study, still accounted
for a large share of total inequality (27.3% for outpatient
care and 47.7% for inpatient care).
We noted that more serious inequity existed in

inpatient care than in outpatient care. This gap may be
because it is more difficult for individuals who are
worse-off in terms of circumstance (e.g. the poor) to af-
ford inpatient care than outpatient care. To be specific,
outpatient services generally address common ailments.
In China, the demand for outpatient services can often
be met by both primary healthcare clinics and hospitals.
It is therefore easier to achieve equity in outpatient care.
But inpatient services have higher prices and require
more medical resources and technical support. The
magnitude of inpatient expenditures further worsens the
situation for vulnerable groups. According to data from
China’s National Health Commission, more than 40% of
the poor households in China were in poverty due to ill-
ness in 2018. Inequity in inpatient expenditures there-
fore deserves greater attention by policy makers.
We confirmed previous studies that socioeconomic

characteristics were important factors related to health-
care inequity in China [44]. Individuals who worked in
agriculture and had lower incomes were at a disadvan-
tage in both outpatient and inpatient expenditures. A
positive association was also found between educational
attainment and outpatient expenditures, but this rela-
tionship did not hold for inpatient expenditures. The
finding of a differential effect on inpatient and outpatient
expenditures diverged from some international litera-
ture, e.g. Channon et al. [45], which found that educa-
tional attainment was positively associated with longer
hospital stays in Brazil. Working in agriculture, lack of
education and having lower incomes are almost all con-
centrated among rural Chinese residents. To help rural
residents reduce financial barriers to utilization, the
Chinese government launched the NCMS in the early
2000s [21]. We found that the residents covered by the
NCMS consumed less outpatient and inpatient services

than those covered by the other basic medical plans.
Previous literature has shown that the implementation
of the NCMS increased health service utilization [46],
but the effect was limited [47]. Our findings further con-
firmed the limited effect of the NCMS on both out-
patient and inpatient expenditures. The low fund level
for the NCMS relative to the other medical schemes [48]
may lead to a larger gap in medical expenditures be-
tween rural residents, who are already at a socioeco-
nomic disadvantage, and urban residents.
We found that the regional allocation of medical re-

sources was also a key circumstance factor. Some studies
[27] even suggested that region of residence was more
important than individual characteristics in healthcare
inequality. Our study showed that residents living in
Eastern provinces consumed more outpatient and in-
patient services, than the ones in the Central and West-
ern provinces. The economic development in China is
not balanced geographically, thus inequality in the geo-
graphic distribution of health resources is also evident
[49]. We further found that the availability of hospitals
or primary clinics in the community also led to differ-
ences in outpatient expenditures. Individuals living in a
community with hospitals had larger outpatient expendi-
tures, while the opposite relationship was found for the
availability of primary medical clinics. These results im-
plied that, the presence of a primary medical clinic in
the community may act as a substitute for hospital out-
patient care when patients have an opportunity to
choose their healthcare setting. Table 2 showed that only
78% of respondents lived in communities with primary
clinics. So, increasing access to primary clinics to all
communities may help avoid the overuse of hospitals.
Some studies have also suggested that Chinese patients
tend to place limited trust in primary healthcare clinics
due to their shortage of medical resources [49], leading
to a tendency for patients to seek care from hospitals
[50]. More resources need to be transferred to primary
medical clinics to improve the perceived quality of their
medical services, so as to increase public trust. This pol-
icy would also be useful to improve equity in the use of
outpatient care by ensuring that patients seek medical
care based on their needs, rather than their ability to
pay.
Age- and sex-group heterogeneity of IOp was more

obvious in inpatient expenditures than in outpatient ex-
penditures. This finding suggests that policymakers
focus on the characteristics of different groups when de-
signing policies to improve equity of inpatient care. For
different age groups, the elderly had a much higher level
of IOp in inpatient expenditures than younger individ-
uals, accounting for as much as 53.2% of total inequality.
The regression results further showed that, older indi-
viduals with higher incomes or living in a community
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with a hospital had larger inpatient expenditures, while
the effects were absent in younger individuals. These
findings suggest that for older individuals, income and
the availability of hospitals in the community were im-
portant sources of inequity in inpatient expenditures.
According to our data, the average expenditure by the
elderly on inpatient care was 18.3% higher than the aver-
age expenditure of younger persons, but only 6.5% more
in the case of outpatient services. These figures indicated
that older individuals had a higher level of demand for
medical services than younger individuals, especially for
inpatient services. It is necessary for policy makers to
pay more attention to ensuring fairness in inpatient ex-
penditures for the elderly.

Limitations
There were a number of potential limitations to this
paper. First, there were data limitations as the study
period was confined to 5 years, 2011–2015. This period
made it difficult to discern comprehensively time trends
in inequality. Notwithstanding the length of the study
period, the CHARLS provides information on both out-
patient and inpatient expenditures, which allows us to
achieve the main study objective, i.e. to measure IOp in
expenditures for different categories of medical expendi-
tures rather than just for total expenditures. Second, we
were not able to include all the circumstance variables
due to survey data limitations, the IOp value we mea-
sured was in fact the lower bound of the real IOp [51].
But given the CHARLS covered 28 provinces out of 31
provinces in China, it allowed for the assessment of re-
gional differences in supply-side factors. Third, inpatient
expenditures may be associated with more detailed need
variables, such as the prevalence of disease, than just
those included in this study. The absence of these
variables from the CHARLS may explain why the need
variables included in our model were not statistically sig-
nificant determinants of inpatient expenditures. Fourth,
we used having supplementary medical insurance as a
proxy for a preference for the use of medical care, but it
may also reflect the underlying need for care due to po-
tential adverse selection effects. As our study focused on
inequality due to circumstance, it did not matter
whether supplementary insurance was a proxy for pref-
erence or need, as it did not affect our IOp measure.

Conclusions
China has made remarkable progress in improving
equity in both outpatient and inpatient expenditures for
those over 45 years of age over the study period, 2011 to
2015. However, significant inequality of opportunity aris-
ing from social background and medical supply still ex-
ists and represents a challenge for all levels of
government. This study provides information on which

to base policies designed to reduce inequity in healthcare
expenditures. Although the Chinese government
launched the New Co-operative Medical System
(NCMS) that provides financial assistance to vulnerable
groups in rural regions, the benefit level warrants im-
provement so that it is in line with the other basic med-
ical insurance schemes. More subsidies need to be used
to support the NCMS. It is important to address the ob-
served wide regional variations in medical expenditures.
Options include reallocations of medical personal and
resources to under-served regions and enhanced finan-
cial support for medically undeveloped regions. Add-
itionally, we found a negative correlation between the
availability of primary clinics and outpatient expendi-
tures, but a positive correlation between hospital avail-
ability and outpatient expenditures. This finding
suggests that, increasing access to quality primary com-
munity clinics may improve equity in the use of out-
patient care, as it’s the associated lower medical costs at
such clinics represent a pro-poor policy.
We also found that there existed greater inequity in

inpatient expenditures when compared to outpatient ex-
penditures. This finding suggests policies designed to
protect vulnerable populations need to pay more atten-
tion to the financing and design of inpatient services. Fi-
nally, it is worth noting that the elderly, as a group with
high demands for inpatient services, faced more serious
inequity in inpatient expenditures. This finding high-
lights the importance of tailored policies to protect the
elderly who are in poor living conditions, especially in
the context of aging.

Abbreviations
IOp: Inequality of opportunity; SES: Socioeconomic status; UEBMI: Urban
Employee Basic Medical Insurance; URBMI: Urban Resident Basic Medical
Insurance; NCMS: New Co-operative Medical System; CHARLS: China Health
and Retirement Longitudinal Study; HRS: Health and Retirement Study;
ELSA: English Longitudinal Study of Aging; SHARE: Survey of Health, Aging
and Retirement in Europe; PPS: Probabilities proportional to size; SAH: Self-
assessed health

Acknowledgements
Not applicable.

Availability of data and material
The data that support the findings of this study are available from China
Health and Retirement Longitudinal Study, http://charls.pku.edu.cn.

Ethics approval and consent to participate.
This study used secondary data collected from the CHARLS project, which
was approved by the Ethical Review Committee (IRB) at Peking University.
Each respondent who agreed to participate in the survey was required to
sign written informed consent. All the CHARLS data are de-identified and
available to every researcher. Data can be freely downloaded at the official
website (charls.pku.edu.cn).

Authors’ contributions
YZ designed the study, performed the statistical analysis and drafted the
manuscript. PC revised the manuscript and help with the interpretation of
the results. All authors read and approved the final manuscript.

Zhang and Coyte BMC Health Services Research          (2020) 20:379 Page 10 of 11

http://charls.pku.edu.cn
http://charls.pku.edu.cn


Funding
This study was funded by China Scholarship Council (CSC), Graduate
Innovation Fund of Shanghai University of Finance and Economics (No. CXJJ-
2017-390). The funders had no role in the design of the study and collection,
analysis, and interpretation of data and in writing the manuscript.

Consent for publication
Not applicable.

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

Received: 13 July 2019 Accepted: 24 April 2020

References
1. Roemer J. A pragmatic theory of responsibility for the egalitarian planner.

Philos Public Aff. 1993;22:146–66.
2. Roemer J. Equality of opportunity. Cambridge, MA: Harvard University Press;

1998.
3. Roemer J. Equality of opportunity: a progress report. Soc Choice Welf. 2002;

19(2):455–71.
4. Lefranc A, Pistolesi N, Trannoy A. Equality of opportunity and luck:

definitions and testable conditions, with an application to income in France.
J Public Econ. 2009;93:1189–207.

5. Checchi D, Peragine V. Inequality of opportunity in Italy. J Econ Inequal.
2010;8:429–50.

6. Corak M. Income inequality, equality of opportunity, and intergenerational
mobility. J Econ Perspect. 2013;27(3):79–102.

7. Betts J, Roemer J. Equalizing opportunity for racial and socioeconomic
groups in United States through educational finance reform. Economics
Working Paper Series, University of California at San Diego, Department of
Economics. 2005. 10.2139.ssrn.214135.

8. Peragine V, Serlenga L. Equality of opportunity for higher education in Italy.
Res Economic Inequality. 2008;16:67–97.

9. Brunori P, Peragine V, Serlenga L. Fairness in education: the Italian university
before and after the reform. Econ Educ Rev. 2012;31:764–77.

10. Ferreira FHG, Gignoux J. The measurement of educational inequality:
achievement and opportunity. World Bank Economic Rev. 2014;28:210–46.

11. Rosa DP. Inequality of opportunity in health: evidence from a UK cohort
study. Health Econ. 2009;18(9):1057–74.

12. Trannoy A, Tubeuf S, Jusot F, Devaux M. 2010. Inequality of opportunities in
health in France: a first pass. Health Econ. 2010;19(8):921–38.

13. Jusot F, Tubeuf S, Trannoy A. Circumstances and efforts: how important is
their correlation for the measurement of inequality of opportunity in
health? Health Econ. 2013;22(12):1470–95.

14. Donni PL, Peragine V, Pignataro G. Ex-ante and ex-post measurement of
equality of opportunity in health: a normative decomposition. Health Econ.
2014;23(2):182–98.

15. Carrieri V, Jones AM. Inequality of opportunity in health: a decomposition-
based approach. Health Econ. 2018;27(12):1981–95.

16. Rosa Dias P, Jones AM. Giving equality of opportunity a fair innings. Health
Econ. 2007;16:109–12.

17. Fleurbaey M, Schokkaert E. Equity in health and health care. Handbook
Health Econ. 2011;2:1003–92.

18. Fleurbaey M, Schokkaert E. Unfair inequalities in health and health care. J
Health Econ. 2009;28:73–90.

19. Wagstaff A, van Doorslaer E. Measuring and testing for inequity in the
delivery of health care. J Hum Resour. 2000;35(4):716–33.

20. Wagstaff A. Inequality aversion, health inequalities and health achievement.
J Health Econ. 2002;21:627–41.

21. Fang H, Meng Q, Rizzo JA. Do different health insurance plans in China
create disparities in health care utilization and expenditures? Int J Appl
Econ 2014;11(1):1–18.

22. Zhou Z, Su Y, Gao J, Campbell B, Zhu Z, Xu L, Zhang Y. Assessing equity of
healthcare utilization in rural China: results from nationally representative
surveys from 1993 to 2008. Int J Equity Health. 2013;12:34.

23. Liu GG, Zhao Z, Cai R, Yamada T, Yamada T. 2002. Equity in health care
access to: assessing the urban health insurance reform in China. Soc Sci
Med. 2002;55:1779–94.

24. Chen R, Li N, Liu X. Study on the equity of medical services utilization for
elderly enrolled in different basic social medical insurance systems in an
underdeveloped city of Southwest China. Int J Equity Health. 2018;17:54.

25. Sun J, Ma C, Song Z, Gu H. Inequality of opportunity in health care in China:
Suggestion on the construction of the Urban-Rural Integrated Medical
Insurance System. MPRA Paper No. 49389; 2013.

26. Zhou Z, Zhu L, Zhou Z, Li Z, Gao J, Chen G. The effects of China’s urban
basic medical insurance schemes on the equity of health service utilisation:
evidence from Shaanxi Province. Int J Equity Health. 2014;13:23.

27. Zhu D, Guo N, Wang J, Nicholas S, Chen L. Socioeconomic inequalities of
outpatient and inpatient service utilization in China: personal and regional
perspectives. Int J Equity Health. 2017;16(1):1–10.

28. Juarez FWC, Soloaga I. Iop: estimating ex-ante inequality of opportunity.
Stata J. 2014;14(4):830–46.

29. Zhao Y, Strauss J, Giles J, Hu P, Hu Y, Lei X, Liu M, Park A, Smith J, Wang Y.
China health and retirement longitudinal study: 2011–2012 national
baseline survey users guide; 2013.

30. Andersen R, Newman JF. Societal and individual determinants of medical
care utilization in the United States. Milbank Q. 1973;51(1):95–124.

31. Andersen R. Revisiting the behavioral model and access to medical care:
does it matter? J Health Soc Behav. 1995;36(1):1–10.

32. Rawls J. A theory of justice. Cambridge: The Belknap Press of Harvard
University Press; 1971.

33. Rawls J. Social unity and primary goods. In: Sen A, Williams B, editors.
Utilitarianism and beyond. Cambridge: Cambridge University Press; 1982. p.
159–86.

34. Dworkin R. What is equality? Part 1: equality of welfare. Philos Public Aff.
1981;10:185–246.

35. Dworkin R. What is equality? Part 2: equality of resources. Philos Public Aff.
1981;10:283–345.

36. Dworkin R. Sovereign virtue. Cambridge: Cambridge University Press; 2000.
37. Arneson R. Equality and equal opportunity for welfare. Philos Stud. 1989;56:

77–93.
38. Cohen G. On the currency of egalitarian justice. Ethics. 1989;99:906–44.
39. Institute of Medicine. Unequal treatment: confronting racial and ethnic

disparities in health care. Washington, DC: National Academy Press; 2002.
40. Roemer J. Equity in health care delivery and finance. UC Davis Working

Paper No. 99–11; 1999.
41. Cameron AC, Miller DL. A practitioner’s guide to cluster-robust inference. J

Hum Resour. 2015;50(2):317–72.
42. Baeten S, Van Ourti T, van Doorslaer E. Rising inequalities in income and

health in China: who is left behind? J Health Econ. 2013;32:1214–29.
43. Zhou Z, Gao J, Fox A, Rao K, Xu K, Xu L, Zhang Y. Measuring the equity of

inpatient utilization in Chinese rural areas. BMC Health Serv Res. 2011;11:201.
44. Zhang X, Wu Q, Shao Y, Fu W, Liu G, Coyte P. Socioeconomic inequities in

health care utilization in China. Asia-Pac J Public Health. 2015;27(4):429–38.
45. Channon AA, Andrade MV, Noronha K, Leone T, Dilip TR. Inpatient care of

the elderly in Brazil and India: assessing social inequalities. Soc Sci Med.
2012;75(12):2394–402.

46. Cheng L, Liu H, Zhang Y, Shen K, Zeng Y. The impact of health insurance
on health outcomes and spending of the elderly: evidence from China's
new cooperative medical scheme. Health Econ. 2015;24(6):672–91.

47. Pan B, Towne SD, Chen Y, Yuan Z. The inequity of inpatient services in rural
areas and the new-type rural cooperative medical system (NCMS) in China:
repeated cross sectional analysis. Health Policy Plan. 2017;32(5):634–46.

48. Meng Q, Fang H, Liu X, Yuan B, Xu J. Consolidating the social health
insurance schemes in China: towards an equitable and efficient health
system. Lancet. 2015;386:1484–92.

49. Zhang T, Xu Y, Ren J, Sun L, Liu C. Inequality in the distribution of health
resources and health services in China: hospitals versus primary care
institutions. Int J Equity Health. 2017;16:42.

50. Liu Q, Wang B, Kong Y, Cheng KK. China's primary health-care reform.
Lancet. 2011;377(9783):2064–6.

51. Ferreira FHG, Gignoux J. The measurement of inequality of opportunity:
theory and an application to Latin America. Rev of Income and Wealth.
2011;57(4):622–57.

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

Zhang and Coyte BMC Health Services Research          (2020) 20:379 Page 11 of 11

https://doi.org/10.2139.ssrn.214135

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design of the study
	Data
	Variables
	Healthcare expenditures
	Effort variables
	Circumstance
	Demographics

	Data analysis

	Results
	Discussion
	Main findings
	Limitations

	Conclusions
	Abbreviations
	Acknowledgements
	Availability of data and material
	Ethics approval and consent to participate.
	Authors’ contributions
	Funding
	Consent for publication
	Competing interests
	References
	Publisher’s Note

