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Abstract

Background: Improving health equity is a fundamental goal for establishing social health insurance. This article
evaluated the benefits of the Integration of Social Medical Insurance (ISMI) policy for health services utilization in
rural China.

Methods: Using the China Health and Retirement Longitudinal study (2011 2018), we estimated the changes in
rates and equity in health services utilization by a generalized linear mixed model, concentration curves,
concentration indices, and a horizontal inequity index before and after the introduction of the ISMI policy.

Results: For the changes in rates, the generalized linear mixed model showed that the rate of inpatient health
services utilization (IHSU) nearly doubled after the introduction of the ISMI policy (8.78 % vs. 16.58 %), while the rate
of outpatient health services utilization (OHSU) decreased (20.25 % vs. 16.35 %) after the implementation of the
policy. For the changes in inequity, the concentration index of OHSU decreased significantly from —0.0636 (95 %
CL: —0.0846, — 0.0430) before the policy to —0.0457 (95 % CL: —0.0684, — 0.0229) after it. In addition, the horizontal
inequity index decreased from —0.0284 before the implementation of the policy to —0.0171 after it, indicating that
the inequity of OHSU was further reduced. The concentration index of IHSU increased significantly from —0.0532
(95 % CL: —0.0868, — 0.0196) before the policy was implemented to —0.1105 (95 % CL: —0.1333, — 0.0876) afterwards;
the horizontal inequity index of IHSU increased from — 0.0066 before policy implementation to — 0.0595 afterwards,
indicating that more low-income participants utilized inpatient services after the policy came into effect.
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health coverage.

Conclusions: The ISMI policy had a positive effect on improving the rate of IHSU but not on the rate of OHSU. This
is in line with this policy’s original intention of focusing on inpatient service rather than outpatients to achieve its
principal goal of preventing catastrophic health expenditure. The ISMI policy had a positive effect on reducing the
inequity in OHSU but a negative effect on the decrease in inequity in IHSU. Further research is needed to verify this
change. This research on the effects of integration policy implementation may be useful to policy makers and has
important policy implications for other developing countries facing similar challenges on the road to universal

Keywords: Social medical insurance, Health services utilization, Equity, Rural China

Background

Rural population health is attracting considerable atten-
tion from scholars all over the world and policy-makers
in the mission to improve their health [1, 2]. Currently,
under the global trend of aging, the healthcare issues
arising from a rural aging population are among the
major challenges to the soundness and development of
China’s health system in the long term. Studies have
found that the middle-aged and elderly have an altered
functional capacity [3] and are a prevalence group for
general illnesses, chronic non-communicable diseases,
mental health disorders, and cancer [4, 5]; they will be
the target group of health service utilization in the future
[6]. It is important to pay attention to their health ser-
vice utilization status and related improving strategies in
order to prospectively respond to the issues of health-
care resource allocation due to the aging of the rural
population.

To maintain the living standard of aging people and
reduce their risk of poverty and ill health in later life, es-
tablishing a universal social medical insurance (SMI) has
become an important strategy to improve this popula-
tion’s utilization of healthcare services [7, 8]. SMI can
improve this population’s health by reducing out-of-
pocket costs and increasing people’s health services
utilization [7, 9, 10]. The Chinese government has made
many efforts over the past few decades to improve SMI
for the rural population. In 2003, China established the
New Rural Cooperative Medical Scheme (NCMS) policy
[11]. However, with rapid economic and social develop-
ment, the NCMS policy has shown a large gap between
the level of insurance for urban residents and inconveni-
ent reimbursement in urban and rural areas [8, 12—14].
In order to solve these problems and advance the uni-
versal SMI, some provinces started to improve rural
medical insurance by integrating rural and urban resi-
dents’ medical insurance on a trial basis from 2010 on-
ward. In 2016, the State Council of China issued the
“Opinion on the Integration of Basic Medical Insurance
Systems between Urban and Rural Residents” report on
January 12, proposing to integrate the NCMS and Urban
Residents’ Basic Medical Insurance (URBMI) into the

same medical insurance in other provinces based on the
experience with the NCMS, URBMI, and trial provinces
[15, 16]. Therefore, it is hypothesized that health services
utilization in rural areas will increase after implementing
the Integration of Social Medical Insurance (ISMI)
policy.

Inequity exists between and within countries around
the world in terms of healthcare access and utilization,
quality of care, and health outcomes [17]. Improving
health equity is a stated goal of many governments and
international organizations, and it is a fundamental goal
in establishing SMI. A large body of literature has ex-
plored the impact of socioeconomic characteristics, such
as past economic status and education on health service
inequalities [18—20]. Groups with better socioeconomic
characteristics tend to have better access to health ser-
vices and are able to afford higher-quality services when
accessing health services compared to disadvantaged
groups. This means that, without targeted policy imple-
mentation, inequities in health services will grow. To as-
sist the government and policy makers in implementing
effective scientific and policy interventions, this study
conducts an effect analysis of the ISMI policy being im-
plemented with the aim of providing scientific data to
support further policy implementation.

Previous studies have mainly focused on the analysis
of policy theory [16, 21]; some have demonstrated that
ISMI policy increased inpatient care [22], the rate of
medical return [23], and the number of outpatient visits
in rural areas [24], while several scholars have described
the experiences, willingness, satisfaction, and challenges
of integrating in pilot areas [16, 21, 25]. However, it is
not clear to date how the inequity in access to health
services changed after the integration of SMI, especially
among vulnerable groups. This study aims to explore
the effect of ISMI policy on the change in equity in
health services utilization in rural areas. The importance
of the paper is twofold: firstly, it contributes to the lim-
ited evidence on inequity in health service utilization
under ISMI, paying particular attention to vulnerable
groups; secondly, the paper provides rich explanatory
data on the basis of the China Health and Retirement
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Longitudinal study (CHARLS), which was a nationwide
survey administered in representative regions of China
before and after the implementation of the ISMI policy.
Our findings will provide empirical support for future
policy formulation on SMI integration in China and
offer lessons to countries facing similar challenges.

Methods
Data source
We used data obtained from the 2011 and 2018 CHAR
LS before and after the introduction of China’s ISMI
policy. The reason was as follows: as only some prov-
inces had been implementing the ISMI policy since
around 2010, the pre-policy data were selected from the
2011 CHARLS; as most provinces had been implement-
ing the ISMI policy since the end of 2016, the post-
policy data were selected from the 2018 CHARLS. The
CHARLS was hosted by the National Development Re-
search Institute of Peking University and was jointly im-
plemented by the Chinese Social Science Research
Center of Peking University and the University Youth
League Committee [26]. The CHARLS utilized a multi-
stage probability proportional scale sampling method to
randomly select Chinese middle-aged and elderly people
and their spouses from 150 counties and 450 communi-
ties (villages) across 28 provinces as respondents [27].
Questionnaires and medical examinations were con-
ducted by face-to-face household surveys, which in-
cluded information on demographics, physical
examination, biochemical tests, socioeconomic status,
health status and functioning, health care and insurance.
This study focused on rural Hukou residents aged 45
years or older. Only participants who had experienced
the NCMS were selected as the sampling unit of interest
in 2011. In 2018, participants who had experienced the
ISMI were selected, although participants who had expe-
rienced NCMS were also selected based on the fact that
some participants do not know the name of the ISMIL
Finally, data from 12,145 participants in 2011 and 12,705
participants in 2018 were utilized for the analysis.

Key indicators

In this study, two outcome variables were used to reflect
health services utilization: the outpatient health services
utilization (OHSU) and inpatient health services
utilization (IHSU). In keeping with previous studies and
the content of the CHARLS on health services utilization
[28], OHSU, whose serial number in the questionnaire
was “ED001”, was measured as the probability of receiv-
ing an outpatient visit in the last month, while IHSU
was numbered “EE003” in the questionnaire and was
measured as the probability of receiving an inpatient
visit in the past year. They were two binary variables,
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where 0 denoted “no” and 1 denoted “yes”. The rate of
OHSU and IHSU were calculated as follows:

number of participants receiving an outpatient visit in the last month

OHSUrate = x 100%

number of participants surveyed

number of participants receiving an inpatient visit in the past year

IHSUrate = x 100%

number of participants surveyed

The core independent variable was the ISMI policy. It
was hypothesized that the rate of OHSU and IHSU in
rural areas would increase after implementing the ISMI
policy. The following variables were considered covari-
ates, and all of which likely affected the association be-
tween policy and health services utilization: the rural
participants’ sex, age, education, economic and living
status, sleeping hours, smoking status, alcohol consump-
tion, disability, and chronic pain and diseases.

Analytic strategy

A generalized linear mixed model (GLMM) was
employed to analyze the effect of the ISMI policy on
health services utilization after controlling for a number
of confounding factors based on previous studies but
constrained by the variables collected in the CHARLS
(Table 1) [19, 20, 29]. Odds ratios (ORs) with 95 % confi-
dence limits (CLs) were derived from the GLMM. The
policy variable was specified as the fixed effect, and the
community where rural participants lived was a random
effect.

Concentration curves, concentration indices (CI), and
their decomposition were applied to analyze the equity
of OHSU and IHSU. Concentration curves and indices
were used to measure the extent of economic status-
related inequality in the distribution of OHSU and IHSU
across the population [30, 31]. The inequality measured
in this study using the CI was a relative inequality. A
positive concentration index denoted that people with
high economic status use more health services than their
low-income counterparts do, whereas a negative index
denoted the opposite. The CI formula was as follows:

2
€= COV(r.)

where C is defined in terms of the covariance between
the outcome variable (y) and the fractional ranks of
household income (y); p is the mean of y.

Inequality can be further explained by decomposing
the CI into its determining components; then, the hori-
zontal inequity index (HI) can be computed by subtract-
ing the contribution of needed variables (such as sex,
age, and health status) from the concentration indexes
of OHSU and IHSU [32]. The process was as follows:
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Table 1 Basic characteristics (n=24,850)
Variables Group N %
Policy Before 12,145 48.87
After 12,705 51.13
Demographics
Sex Male 11,612 4675
Female 13,228 53.25
Age (years) 45-50 4,329 1742
51-60 8,594 34.58
61-70 7,510 30.22
271 4417 1777
Education llliterate 7,606 3062
<Elementary school 11,238 45.25
>Middle school 5992 24.13
Economic status Low 6,147 2501
Middle 12,289 50.01
High 6,139 2498
Life style
Living status Live with others 19,607 78.90
Live alone 5242 21.10
Sleeping hours 7-8 hours 8,932 3594
<6 hours 12,499 50.30
>8 hours 3419 13.76
Smoking status No 14,555 73.04
Yes 5373 26.96
Alcohol consumption No 16,791 67.62
Yes 8,042 3238
Health status
Disability No 17,341 80.97
Yes 4,075 19.03
Body pain No 12,807 5154
Yes 12,043 4846
Chronic diseases No 11,134 44.80
Yes 13,716 55.20

first, a regression model on the outcome variable (y) was
established:

ye=a"+ > Blxi+u

where B} is the marginal effect (dy/dx) of each x;
p;indicates the error term; the concentration index for y
can be expressed as follows:

C=Y (Bi—xx/u)ex + GC./u

’

where f3; is the marginal effect of x; —xx and ¢, are
the mean and the CI of x; p is the mean of y; and GC,
is the generalized CI for e. This equation revealed the
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total CI, consistent with that of two components: the ex-
plained component and the residual component. The
first component contained two elements: (1) elasticity
Br—xk/p as a unit-free measure of association that indi-
cates the amount of change in the dependent variable
associated with a one-unit change in the explanatory
variable; (2) ¢k, the normalized CI of the K variable.
GC./u represents the unexplained component, which
cannot be described by systematic variation in the deter-
minants across economic groups. All data management
and statistical analyses were performed on STATA stat-
istical software version 14.0 (StataCorp LP, College Sta-
tion, TX, USA).

Results

Change in rates

Table 1 shows the basic characteristics of the study sam-
ple used in the statistical analysis. There were 48.87 % of
participants before policy implementation and 51.13 %
afterwards. The age of participants was concentrated in
the group of those 51-70 years old, and the percentage
was 64.80 %. The education level of participants was
mainly at elementary school and below (75.87 %), while
24.13% of participants were educated beyond middle
school. Most of the participants were living with others
(78.90 %), were nonsmokers (73.04 %), did not consume
alcohol (67.62 %), and presented no disability (80.97 %).
A total of 55.20 % of the participants had chronic dis-
eases. Figure 1 shows that 20.25% (95% CL: 19.54,
20.98) of the rural participants had OHSU before the
introduction of the ISMI policy; this significantly de-
creased to 16.35% (95% CL: 15.71, 17.00) afterwards
()(2 =63.10, P <0.001). Meanwhile, the rate of IHSU for
the rural participants increased from 8.78 % (95% CL:
8.29, 9.30) before the introduction of the social health
insurance policy to 16.58 % (95 % CL: 15.93, 17.24) after-
wards (X = 338.28, P < 0.001).

Tables 2 and 3 present the unadjusted association be-

tween basic characteristics and health services
25 - Outpatient rate  ® Inpatient rate
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Fig. 1 Changes of health services utilization before and after policy.
.
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utilization, using the entire sample. Female gender; living
alone; sleeping for less than 6 h/night; and having dis-
ability, chronic pain, and/or chronic disease were
strongly associated with OHSU and IHSU. Education
and economic status were negatively associated with
OHSU and IHSU, while age was positively associated
with OHSU and IHSU.

Table 4 summarizes the effect of social medical insur-
ance policy on the OHSU and IHSU when adjusting for
other confounding factors by two GLMMs. In general,
the most noticeable findings were that the utilization of
inpatient health services nearly doubled after the intro-
duction of the social health insurance policy compared
with beforehand (OR: 178, 95% CL: 1.57, 2.03).

Table 2 Distribution of outpatient health services utilization
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However, the rate of OHSU decreased by 31% (OR
0.69, 95% CL: 0.62, 0.77) after the introduction of the
ISMI policy.

Unlike the results based on the univariate analysis re-
ported in Tables 2 and 3, there was no significant associ-
ation between age, education, economic status, living
status, smoking, disability, and OHSU. Participants
sleeping for less than 6 h/night utilized more outpatient
health services than participants sleeping 7-8 h/night
(OR: 1.21, 95% CL: 1.11, 1.33). Similarly, participants
with pain (OR: 1.95, 95 % CL: 1.79, 2.13) and/or chronic
diseases (OR: 1.97, 95% CL: 1.80, 2.16) utilized more
outpatient health services. Table 4 also indicates that the
rate of IHSU gradually increased with age, education,

Variables Group Outpatient rate X P
No Yes
Demographics
Sex Male 9,712(84.04) 1,844(15.96) 76.51 <0.001
Female 10,515(79.74) 2,672(20.26)
Age (years) 45-50 3,560 (82.81) 739 (17.19) 4.17 0.244
51-60 6,986 (81.69) 1,566 (18.31)
61-70 6,107 (81.45) 1,391 (18.55)
271 3,583 (81.36) 821 (18.64)
Education llliterate 6,110 (80.55) 1,475 (19.45) 2265 <0.001
<Elementary school 9,130 (81.55) 2,066 (1845)
=Middle school 4,988 (83.69) 972 (16.31)
Economic status Low 4985 (81.22) 1,153 (18.78) 362 0.164
Middle 10,009 (81.72) 2,239 (18.28)
High 5,039 (82.53) 1,067 (17.47)
Life style
Living status Live with others 16,031 (81.93) 3,536 (18.07) 1.96 0.161
Live alone 4,205 (81.08) 981 (18.92)
Sleeping hours 7-8 hours 7,532 (84.42) 1,390 (15.58) 85.96 <0.001
<6 hours 9,930 (79.55) 2,553 (20.45)
>8 hours 2,774 (82.86) 574 (17.14)
Smoking status No 11,655 (80.33) 2,853 (19.67) 795 0.005
Yes 4,375 (82.11) 953 (17.89)
Alcohol consumption No 13,428 (80.25) 3,304 (19.75) 7748 <0.001
Yes 6,800 (84.87) 1,212 (15.13)
Health status
Disability No 14,263 (82.61) 3,003 (17.39) 44.50 <0.001
Yes 3,169 (78.11) 888 (21.89)
Body pain No 11,077 (86.97) 1,660 (13.03) 47840 <0.001
Yes 9,159 (76.22) 2,857 (23.78)
Chronic diseases No 9,791 (88.24) 1,305 (11.76) 567.35 <0.001
Yes 10,445 (76.48) 3,212 (2352)
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Table 3 Distribution of inpatient health services utilization
Variables Group Inpatient rate X P
No Yes
Demographics
Sex Male 10,157 (87.55) 1,444 (1245) 2.12 0.145
Female 11,491 (86.93) 1,727 (13.07)
Age (years) 45-50 4,005 (92.67) 317 (7.33) 431.92 <0.001
51-60 7,736 (90.12) 848 (9.88)
61-70 6,400 (85.23) 1,109 (14.77)
271 3,517 (79.68) 897 (20.32)
Education lliterate 6,517 (85.74) 1,084 (14.26) 59.33 <0.001
<Elementary school 9,745 (86.77) 1,486 (13.23)
=Middle school 5,388 (90.03) 597 (9.97)
Economic status Low 5,021 (81.71) 1,124 (18.29) 270.04 <0.001
Middle 10,786 (87.79) 1,500 (12.21)
High 5611 (9147) 523 (853)
Life style
Living status Live with others 17,146 (87.50) 2,450 (12.50) 6.03 0014
Live alone 4512 (86.22) 721 (13.78)
Sleeping hours 7-8 hours 7,963 (89.16) 968 (10.84) 54.08 <0.001
<6 hours 10,716 (85.77) 1,778 (14.23)
>8 hours 2,979 (87.51) 425 (12.49)
Smoking status No 12,682 (87.19) 1,864 (12.81) 58.16 <0.001
Yes 4,888 (91.11) 477 (8.89)
Alcohol consumption No 14,353 (85.53) 2428 (14.47) 133.00 <0.001
Yes 7,293 (90.75) 743 (9.25)
Health status
Disability No 15,613 (90.12) 1,712 (9.88) 214.39 <0.001
Yes 3,341 (82.01) 733 (17.99)
Body pain No 11,666 (91.22) 1,123 (8.78) 376.96 <0.001
Yes 9,992 (82.99) 2,048 (17.01)
Chronic diseases No 10,177 (91.51) 944 (8.49) 33167 <0.001
Yes 11,481 (83.75) 2,227 (16.25)

and having a disability or chronic pain and/or disease,
while female gender, moderate economic status, and not
drinking were shown to be protective factors against
IHSU (P <0.05).

Change in inequity

Figure 2 shows that, before the ISMI policy, concentra-
tion curves for both OHSU and IHSU lay significantly
above the line of equality, indicating that OHSU and
IHSU were more concentrated among the lower-income
participants. After the implementation of the policy, the
concentration curve of OHSU was closer to the line of
equality, while the concentration curve of IHSU was far-
ther away from the line of equality. This mean that the

ISMI policy had a positive effect in terms of reducing
the inequality in OHSU. In addition, the CI of OHSU
decreased significantly from — 0.0636 (95 % CL: —0.0846,
-0.0430) before policy implementation to - 0.0457
(95% CL: —0.0684, — 0.0229) afterwards; the CI of IHSU
increased significantly from - 0.0532 (95 % CL: -0.0868,
-0.0196) before policy implementation to -0.1105
(95% CL: -0.1333, - 0.0876) afterwards. The change in
the CIs indicates that the inequality of OHSU and IHSU
remained in favor of lower-income participants after the
implementation of the policy.

Overall, in terms of the direction of the ClIs, the intro-
duction of the ISMI policy increasingly influenced the
population with low-economic status utilizing outpatient
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Table 4 Effect of integration of social medical insurance policy on health services utilization

Variables Outpatient Inpatient

OR 95% CL P OR 95% CL P
Lower Upper Lower Upper

Main variable
After policy 0.69 0.62 0.77 <0.001 1.78 1.57 2.03 <0.001

Control variables
Female 1.06 0.94 120 0350 0.85 0.73 0.99 0.036
Age (51-60 years) 1.01 0.90 113 0.924 1.18 1.00 1.38 0.045
Age (51-60 years) 1.01 0.89 1.14 0.886 1.76 149 207 <0.001
Age (271 years) 097 0.84 113 0.712 239 1.98 288 <0.001
<Elementary school 1.10 0.99 1.21 0.063 117 1.04 132 0.012
>Middle school 1.10 0.96 125 0.162 1.09 0.92 1.29 0305
Middle economic status 097 087 1.09 0656 0.87 0.76 0.99 0.034
High economic status 092 0.80 1.05 0.228 0.93 0.79 1.09 0.374
Live alone 1.02 092 112 0.763 0.94 0.83 1.07 0.355
Sleeping <6 hours 1.21 1.1 1.33 <0.001 1.09 0.97 1.22 0.150
Sleeping >8 hours 1.04 091 1.18 0.565 1.10 0.94 1.29 0.244
No smoking 0.94 083 1.06 0.305 0.94 0.80 1.10 0439
No alcohol consumption 0.79 0.72 0.88 <0.001 0.63 0.55 0.72 <0.001
Disability 1.04 0.94 1.15 0461 142 1.26 1.60 <0.001
Body pain 1.95 1.79 213 <0.001 1.38 1.24 1.54 <0.001
Chronic diseases 1.97 1.80 2.16 <0.001 2.08 1.85 234 <0.001

OR Odds Ratios, confidence limits CL

and inpatient health services. In terms of the magnitude
of the ClIs, the policy had a positive effect on reducing
inequalities in OHSU, bringing OHSU closer to the
equity line; however, it is worth noting that the policy
increased inequalities in the IHSU, moving the
utilization of inpatient health services further away from
the equity line.

By decomposing the concentration indexes of the
OHSU and IHSU, socioeconomic inequalities were
decomposed into the relative contributions of each de-
terminant. The detailed information on elasticity, contri-
butions of each determinant to CI, and pure percentage
contributions of determinants to the socioeconomic in-
equality in OHSU and IHSU are reported in the add-
itional files 1 and 2. Positive elasticity, such as health
status indicated by having chronic disease, was signifi-
cantly associated with the occurrence of OHSU and
IHSU, whilst negative elasticity, such as smoking status,
suggested the non-smoker decreased the occurrence of
OHSU and IHSU. For OHSU before and after policy, we
found that having pain, economic status, and having
chronic disease had the largest (before: 34.76 %; after:
39.32 %), second-largest (before: 21.82 %; after: 22.87 %)
and third largest (before: 16.12 %; after: 16.17 %) contri-
butions, respectively, to the inequality of OHSU. For

IHSU before and after policy, age (before: 33.22 %; after:
25.87 %) made major contributions to the inequality of
IHSU. Finally, as shown in Table 5, it was determined
that the HI of occurring OHSU decreased from - 0.0284
before the implementation of the ISMI policy to -
0.0171 afterwards, indicating that the inequity of OHSU
was reduced after the implementation of the ISMI pol-
icy. The HI of IHSU increased from - 0.0066 before pol-
icy implementation to —0.0595 afterwards, indicating
that more lower-economic status participants utilized in-
patient services after the ISMI policy.

Discussion

Despite China conducting a series of health reforms over
the past two decades and substantial improvements to
health system performance [33-35], few studies have ex-
amined the impact of the inequity of ISMI on health ser-
vices utilization, especially among vulnerable groups.
This study was conducted in order to analyze the spe-
cific magnitude of changes in the equity of outpatient
and inpatient health services utilization among the
middle-aged and elderly in rural China before and after
the introduction of the ISMI policy. In this study, we
found that the rate of OHSU did not increase; it changed
from 20.25 % before the introduction of the ISMI policy to
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| Before policy: CI=-0.0636; 95%CL: -0.0846, -0.0430
After policy: CI=-0.0457; 95%CL: -0.0684, -0.0229

Percentage of cumulatively OHSU (%)

2 4 6 8
Cumulation of annual income per capita (%)

Outpatient-before policy
Line of Equality

Outpatient-after policy

Before policy: CI=-0.0532; 95%CL: -0.0868, -0.0196
After policy: CI=-0.1105; 95%CL: -0.1333, -0.0876

Percentage of cumulatively IHSU (%)

=

2 4 6 .8
Cumulation of annual income per capita (%)

Inpatient-before policy
Line of Equality

Inpatient-after policy

Fig. 2 Concentration curves of outpatient and inpatient health

services utilization before and after policy.

16.35 % afterwards. However, the HI of OHSU was nega-
tive and the value decreased from 0.0284 before the imple-
mentation of the policy to 0.0171 afterwards, indicating
that the inequity of OHSU was reduced after the policy
came into effect and that the population sub-group with
low economic status had more OHSU than their high-
economic-status counterparts did. This is consistent with
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the findings of a previous study examining the effect of
medical insurance policy on OHSU, which found no sig-
nificant relationship between them [36]. This confirms
that the ISMI policy focuses on inpatient service rather
than outpatients to achieve its principal goal of preventing
catastrophic health expenditure. However, it differs from
Wagstaff's study in that medical insurance policy would
increase outpatient service utilization [37]. Our study fo-
cused on the data collected from households survey in 29
provinces of China, while Wagstaff's study focused on the
data collected from program administrators, health facil-
ities, and households survey in 17 provinces of China. The
differences in data collection, study sample, and popula-
tion may have contributed to the different findings, and,
thus, further research is needed to verify this finding.

This study also proved that the rate of IHSU increased: it
changed from 8.78 % before the introduction of the ISMI
policy to 16.58 % afterwards. This is consistent with most
studies on medical insurance policy increasing the
utilization of inpatient health services [38—41]. The HI of
IHSU was negative and increased from 0.0066 before the
implementation of the policy to 0.0595 afterwards, indicat-
ing that the ISMI increased the rate of IHSU and that more
rural, lower- economic participants utilized inpatient care
after it was implemented. This is consistent with other
studies that reported that the expansion of health insurance
coverage increases access to health services utilization
among the poor [42, 43]. The purpose of the ongoing re-
form of SMI is to help the rural, low- economic population
to overcome the disease-poverty trap by providing a certain
level of financial protection and medical assistance.

Health equity and the social determinants of health
are at the forefront of contemporary health-related re-
search. As health inequities are avoidable products of so-
cial injustice, improving health equity is a major goal of
many national governments and international organiza-
tions [44]. Measuring health equity is a key step in pro-
moting the opportunity for all people, regardless of their
social background or status, to live long and healthy

Table 5 Decomposition analysis of concentration index on respondents’ health services utilization before and after policy

Variables Outpatient Inpatient

Before policy After policy Before policy After policy

Contribution to Cl % Contribution to Cl % Contribution to CI % Contribution to Cl %
@ -0.0636 100 -0.0457 100 -0.0532 100 -0.1105 100
Needs variables -0.0352 55.0997 -0.0286 624756 -0.0466 87.5468 -0.0510 46.0528
Economic status -0.0138 21.8262 -0.0104 22.8630 0.0001 -0.2523 -0.0150 136533
Other variables -0.0032 4.9824 0.0046 -0.8942 -0.002 3.9403 -0.0138 124353
Residuals -0.0114 18.0917 -0.0113 24.5556 -0.0047 87652 -0.0307 27.8586
HI -0.0284 - -0.0171 - -0.0066 - -0.0595 -

Cl Concentration Index, % Pure percentage contributions of determinants to the socioeconomic inequality in inpatient health services utilization; Needs variables
include sex, age, disability, pain and chronic diseases, other variables include education, living, smoking and drinking status, the detailed values of Contribution to
Cl and pure percentage for each variable are shown in the additional files 1 and 2, HI Horizontal inequity index.
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lives, and in achieving the goal of a healthy China [20].
Currently, the integration reform is still in its infancy
and faces many challenges due to the lack of national
guidance. Therefore, conducting research on the effects
of integration policy implementation is timely and pro-
vides policy-makers with an important resource. In total,
all of CI values and HI values we calculated were nega-
tive, which means that the lower- economic participants
had more utilization than higher- economic participants
in rural areas of China; thus, the effect of the ISMI pol-
icy is in alignment with the original intention.

Some limitations of our study must be acknowledged.
First, because we focused on individuals aged 45 or older
due to data limitations, future studies should expand the
analysis to include younger individuals. In addition, the
availability of measured determinants of health services
utilization were limited by the pre-specified questions in
the survey, and there could be some potential unobserved
confounding factors for which we did not control, such as
the level of the medical services or the distance of the par-
ticipants’ home from the medical services. Finally, using
cross-sectional data does not allow for any causal conclu-
sions to be drawn. Despite these limitations, we believe that
the current study provides new insights for understanding
the benefit of social medical insurance for health services
utilization in rural China. We also expect the Chinese ex-
perience of reforming social insurance policy for rural
Hukou residents to provide valuable lessons for developing
countries that are also looking to establish or reform their
own social insurance schemes.

Conclusions

In summary, the ISMI policy had a positive effect on im-
proving the rate of IHSU but not on the rate of OHSU.
This is in line with the ISMI policy’s original intention to
focus on inpatient services rather than outpatients to
achieve its principal goal of preventing catastrophic health
expenditure. Moreover, the ISMI policy had a positive ef-
fect on reducing the inequity of OHSU but a negative ef-
fect on decreasing the inequity of IHSU; thus, further
research is needed to verify this change. This research on
the effects of integration policy implementation may be
useful to policy makers and has important policy implica-
tions for other developing countries facing similar chal-
lenges on the road to universal health coverage.

Abbreviations

CHARLS: China Health and Retirement Longitudinal Study; Cl: Concentration
Index; CL: Confidence Limits; HI: Horizontal inequity index; IHSU: Inpatient
Health Service Utilization; ISMI: Integration of Social Medical Insurance;
NCMS: New Rural Cooperative Medical Scheme; OHSU: Outpatient Health
Service Utilization; OR: Odds Ratio; SMI: Social Medical Insurance;

URBMI: Urban Residents’ Basic Medical Insurance

Page 9 of 10

Supplementary information
The online version contains supplementary material available at https://doi.
org/10.1186/512939-021-01457-8.

Additional file 1 Decomposition of concentration index of health
services utilization before policy.

Additional file 2 Decomposition of concentration index of health
services utilization after policy.

Acknowledgements

We would like to thank the China Health and Retirement Longitudinal Study
team for providing data. We acknowledge all the participants for their
voluntary participation and cooperation in the CHARLS study. In addition, we
wish to thank National Natural Science Foundation of China and Natural
Science Foundation of Inner Mongoli for financial support.

Authors’ contributions

MS and ZZ provided constructive suggestions on data analysis. XF, YS and
YZ analyzed and interpreted the data regarding the inequity of outpatient
and inpatient health services utilization. XF was a major contributor in
writing the manuscript. Al authors read and approved the final manuscript.

Funding

This research was funded by the National Natural Science Foundation (grant
number: 72004178), Natural Science Foundation of Inner Mongolia (grant
number: 2020B507002) and Philosophy and Social Science Foundation of
Shaanxi Province (grant number: 2020R032).

Availability of data and materials
The datasets generated and analyzed during the current study are available
at http://charls.pku.edu.cn/.

Declarations

Ethics approval and consent to participate

Ethical approval for collecting data on human subjects was received at
Peking University by their institutional review board (IRB) (protocol code
IRBO0001052-11015 and January 2011). 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 interest
The authors declare that they have no competing interests.

Author details

'School of Public Policy and Administration, Xi‘an Jiaotong University, Xi‘an,
China. *School of Public Administration, Inner Mongolia University, Hohhot,
China. *School of Risk & Actuarial Studies and CEPAR, University of New
South Wales, Kensington, China. “School of Public Health, Xian Jiaotong
University Health Science Centre, Xi'an, China.

Received: 1T March 2021 Accepted: 21 April 2021
Published online: 24 May 2021

References

1. Jensen L, Monnat SM, Green JJ, Hunter LM, Sliwinski MJ. Rural Population
Health and Aging: Toward a Multilevel and Multidimensional Research
Agenda for the 2020s. Am J Public Health. 2020;110(9):1328-31.

2. Agyemang-Duah W, Peprah C, Peprah P. "Let’s talk about money”: how do
poor older people finance their healthcare in rural Ghana? A qualitative
study. Int J Equity Health. 2019;18(1):47.

3. Graja A Schulz TJ. Mechanisms of Aging-Related Impairment of Brown
Adipocyte Development and Function. Gerontology. 2015,61(3):211-17.

4. Luo HQ, Ren XH, Li JJ, Wu K, Wang YX, Chen Q, Li NX. Association between
obesity status and successful aging among older people in China: evidence
from CHARLS. BMC Public Health. 2020;20(1):767.


https://doi.org/10.1186/s12939-021-01457-8
https://doi.org/10.1186/s12939-021-01457-8
http://charls.pku.edu.cn/

Fan et al. International Journal for Equity in Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(2021) 20:126

Jiang CH, Zhu F, Qin TT. Relationships between Chronic Diseases and
Depression among Middle-aged and Elderly People in China: A Prospective
Study from CHARLS. Curr Med Sci. 2020;40(5):858-70.

Li JJ, Shi LY, Liang HL, Ma C, Xu LZ, Qin W. Health care utilization and
affordability among older people following China’s 2009 health reform-
evidence from CHARLS pilot study. Int J Equity Health. 2019,18(1):62.

Pan J, Tian S, Zhou Q, Han W. Benefit distribution of social health insurance:
evidence from china’s urban resident basic medical insurance. Health Policy
Plann. 2016;31(7):853-9.

Li X, Zhang W. The impacts of health insurance on health care utilization
among the older people in China. Soc Sci Med. 2013;85:59-65.

Fang H, Eggleston K, Hanson K, Wu M. Enhancing financial protection under
China's social health insurance to achieve universal health coverage. BMJ.
2019;365:12378.

Wang Z, Li X, Chen M, Si L. Social health insurance, healthcare utilization,
and costs in middle-aged and elderly community-dwelling adults in China.
Int J Equity Health. 2018;17(1):17.

Lin W, Liu GG, Chen G. The Urban Resident Basic Medical Insurance: a
landmark reform towards universal coverage in China. Health Econ. 2009;
18(Suppl 2):83-96.

Zhu K, Zhang L, Yuan S, Zhang X, Zhang Z. Health financing and integration
of urban and rural residents’ basic medical insurance systems in China. Int J
Equity Health. 2017;16(1):194.

Song X, Zou G, Chen W, Han S, Zou X, Ling L. Health service utilisation of
rural-to-urban migrants in Guangzhou, China: does employment status
matter? Trop Med Int Health. 2017;22(1):82-91.

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(1):54.
State Council of China. Opinion on the integration of basic medical insurance
systems between urban and rural residents. 2016. http://www.gov.cn/zhengce/
content/2016-01/12/content_10582.htm. Accessed 12 Jan 2016.

Pan X, Xu J, Meng Q. Integrating social health insurance systems in China.
Lancet. 2016;387(10025):1274-5.

Love-Koh J, Griffin S, Kataika E, Revill P, Sibandze S, Walker S. Methods to
promote equity in health resource allocation in low- and middle-income
countries: an overview. Global Health. 2020;16(1):6.

Penman-Aguilar A, Talih M, Huang D, Moonesinghe R, Bouye K, Beckles G.
Measurement of Health Disparities, Health Inequities, and Social
Determinants of Health to Support the Advancement of Health Equity. J
Public Health Manag Pract. 2016;22(Suppl 1):33-42.

Hahn RA, Truman Bl. Education Improves Public Health and Promotes
Health Equity. Int J Health Serv. 2015;45(4):657-78.

Lee J, Schram A, Riley E, Harris P, Baum F, Fisher M, et al. Addressing Health
Equity Through Action on the Social Determinants of Health: A Global Review of
Policy Outcome Evaluation Methods. Int J Health Policy Manag. 20187(7):581-92.
Wang H, Liu Z, Zhang Y, Luo Z. Integration of current identity-based district-
varied health insurance schemes in China: implications and challenges.
Front Med. 2012;6(1):79-84.

Yang X, Chen M, Du J, Wang Z. The inequality of inpatient care net benefit
under integration of urban-rural medical insurance systems in China. Int J
Equity Health. 2018;17(1):173.

Peng B, Ling L. Association between rural-to-urban migrants’ social medical
insurance, social integration and their medical return in China: a nationally
representative cross-sectional data analysis. BMC Public Health. 2019;19(1):86.
Li C, Tang C, Wang H. Effects of health insurance integration on health care
utilization and its equity among the mid-aged and elderly: evidence from
China. Int J Equity Health. 2019. https://doi.org/10.1186/512939-019-1068-1.
Liu P, Guo W, Liu H, Hua W, Xiong L. The integration of urban and rural
medical insurance to reduce the rural medical burden in China: a case
study of a county in Baoji City. BMC Health Serv Res. 2018;18(1):796.

Zhao Y, Hu'Y, Smith J, Strauss J, Yang G. Cohort profile: the China Health and
Retirement Longitudinal Study (CHARLS). Int J Epidemiol. 2014;43(1):61-8.
Zhao Y, Strauss J, Yang G, Giles J, Hu PP, Hu Y, Lei X, Park A, Smith JP, Wang
Y. China Health and Retirement Longitudinal Study, 2011-2012 National
Baseline Users' Guide. Peking University: Peking University; 2013.

Zhou Z, Gao J, Fox A, Rao K, Xu K, Xu L, et al. Measuring the equity of
inpatient utilization in Chinese rural areas. BMC Health Serv Res. 2011;11:201.
Marmot M, Allen J, Bell R, Bloomer E, Goldblatt P, Consortium for the
European Review of Social Determinants of H, et al. WHO European review

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 10 of 10

of social determinants of health and the health divide. Lancet. 2012;
380(9846):1011-29.

Wagstaff A, Paci P, van Doorslaer E. On the measurement of inequalities in
health. Soc Sci Med. 1991;33(5):545-57.

Wagstaff A. The bounds of the concentration index when the variable of
interest is binary, with an application to immunization inequality. Health
Econ. 2005;14(4):429-32.

O'Donnell O, Doorslaer EV, Wagstaff A, Lindelow M. Analyzing health equity
using household survey data. Washington: The World Bank; 2008.

Ta Y, Zhu Y, Fu H. Trends in access to health services, financial protection
and satisfaction between 2010 and 2016: Has China achieved the goals of
its health system reform? Soc Sci Med. 2020,245:112715.

Yip W, Fu H, Chen AT, Zhai T, Jian W, Xu R, et al. 10 years of health-care
reform in China: progress and gaps in Universal Health Coverage. Lancet.
2019;394(10204):1192-204.

Tao W, Zeng Z, Dang H, Lu B, Chuong L, Yue D, et al. Towards universal
health coverage: lessons from 10 years of healthcare reform in China. BMJ
Glob Health. 2020;5(3):2002086.

Yu B, Meng Q, Collins C, Tolhurst R, Tang S, Yan F, et al. How does the New
Cooperative Medical Scheme influence health service utilization? A study in
two provinces in rural China. BMC Health Serv Res. 2010;10:116.

Wagstaff A, Lindelow M, Jun G, Ling X, Juncheng Q. Extending health
insurance to the rural population: an impact evaluation of China's new
cooperative medical scheme. J Health Econ. 2009;28(1):1-19.

Gyasi RM, Phillips DR, Buor D. The Role of a Health Protection Scheme in
Health Services Utilization Among Community-Dwelling Older Persons in
Ghana. J Gerontol B Psychol Sci Soc Sci. 2020;75(3):661-73.

Gitobu CM, Gichangi PB, Mwanda WO. The effect of Kenya's free maternal
health care policy on the utilization of health facility delivery services and
maternal and neonatal mortality in public health facilities. BMC Pregnancy
Childbirth. 2018;18(1):77.

Cai X, Yang F, Bian Y. Gap analysis on hospitalized health service utilization
in floating population covered by different medical insurances: case study
from Jiangsu Province, China. Int J Equity Health. 2019;18(1):84.

Hoerster KD, Mayer JA, Gabbard S, Kronick RG, Roesch SC, Malcarne VL, et al.
Impact of individual-, environmental-, and policy-level factors on health care
utilization among US farmworkers. Am J Public Health. 2011;101(4):685-92.
Fan X, Zhou Z, Dang S, Xu Y, Gao J, Zhou Z, et al. Exploring status and
determinants of prenatal and postnatal visits in western China: in the
background of the new health system reform. BMC Public Health. 2017;
18(1):39.

Bucagu M, Kagubare JM, Basinga P, Ngabo F, Timmons BK, Lee AC. Impact
of health systems strengthening on coverage of maternal health services in
Rwanda, 2000-2010: a systematic review. Reprod Health Matters. 2012;
20(39):50-61.

Hosseinpoor AR, Bergen N, Schlotheuber A. Promoting health equity: WHO
health inequality monitoring at global and national levels. Glob Health
Action. 2015;8:29034.

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

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.gov.cn/zhengce/content/2016-01/12/content_10582.htm
http://www.gov.cn/zhengce/content/2016-01/12/content_10582.htm
https://doi.org/10.1186/s12939-019-1068-1

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source
	Key indicators
	Analytic strategy

	Results
	Change in rates
	Change in inequity

	Discussion
	Conclusions
	Abbreviations
	Supplementary information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interest
	Author details
	References
	Publisher’s Note

