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Abstract
Background Expanding health insurance is a critical step towards universal health coverage due to its positive effect 
on reducing unmet health care needs and enhancing equitable access to health care. Despite previous studies on the 
socioeconomic factors associated with unmet health care needs, few studies have analysed the inequalities in such 
needs and the impact of universal health insurance coverage on addressing them. This study aimed to measure the 
contribution of social health insurance (SHI) coverage to inequalities in financially and non-financially constrained 
unmet health care needs among middle-aged and elderly Chinese adults.

Methods The study data were obtained from the China Health and Retirement Longitudinal Study (2011–2015). A 
total of 11,592 respondents reporting outpatient care needs and 6320 reporting inpatient care needs were included. 
The concentration index (CI) was employed to measure the extent of income-related inequalities in unmet health 
care needs. A decomposition method based on a probit model was used to investigate the contribution of SHI to the 
inequalities.

Results The incidence rates of unmet outpatient needs due to financial and non-financial constraints were 
4.68% and 24.78%, respectively; these rates were 18.69% and 15.73% for unmet inpatient needs. The CIs of unmet 
outpatient needs due to financial and non-financial constraints were − 0.1872 and 0.0195, respectively; these 
values were − 0.1558 and 0.0352 for unmet inpatient needs. The percentages of the contribution of SHI to the CIs of 
financially constrained unmet outpatient and inpatient needs were 0.2639% and 1.8898%, respectively. Moreover, the 
percentages of the contribution of SHI to the CIs of non-financially constrained unmet outpatient and inpatient needs 
were − 0.4513% and − 6.4192%, respectively.

Conclusion The universal coverage of SHI in China increased pro-poor inequalities in financially constrained unmet 
health care needs but decreased pro-rich inequalities in non-financially constrained unmet needs. Additionally, the 
contribution of SHI to inequalities in financially constrained unmet needs for inpatient care was stronger than that 
for outpatient care. Policy-makers are advised to introduce favourable reimbursement policies for patients with poor 
socioeconomic conditions and address both financial and non-financial barriers to promote equitable access to 
health care for the entire population.
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Introduction
Equal access to health care means that individuals with 
equal needs have equal access opportunities regardless 
of their social and economic conditions [1]. Achiev-
ing universal health coverage (UHC) in many low- and 
middle-income countries remains challenging [2]. Both 
financial and non-financial obstacles can hinder people 
from accessing health care services when ill, resulting in 
deteriorated health and diminished quality of life [3–5]. 
Many developing countries have recently introduced 
social health insurance (SHI) schemes to enhance equal 
access to basic health care for their populations [6]. SHI 
is a public health care financing mechanism committed 
to ensuring all citizens have equitable access to afford-
able basic health care by reducing barriers to health care 
for low-income individuals [7]. In this regard, one of 
the objectives of extending SHI coverage is to decrease 
inequalities in health care utilization due to financial 
difficulties, consequently safeguarding the population’s 
health and advancing the realization of UHC.

With the implementation of the New Medical Reform 
(NMR) in 2009, the Chinese government established an 
SHI system with a political commitment to “provide all 
its citizens access to equitable and quality basic health 
care by 2020” [8]. The SHI system comprises an employ-
ment-based SHI scheme for formally employed or retired 
residents (i.e., the Urban Employee Basic Medical Insur-
ance) and two nonemployment-based SHI schemes for 
rural and urban residents without formal employment 
(i.e., the New Rural Cooperative Medical Scheme for 
rural residents and the Urban Resident Basic Medical 
Insurance for urban residents). A decade after the NMR, 
China has effectively accomplished universal health 
insurance coverage for its population, with over 95% of 
individuals covered by the SHI schemes. Government 
subsidies have consistently grown, gradually expanding 
insurance benefits for policyholders [9].

Ample evidence shows that China’s SHI schemes effec-
tively enhance the timely use of health care services by 
minimizing out-of-pocket (OOP) payments, particu-
larly for individuals with lower socioeconomic status 
[10, 11]. Nevertheless, access to health care in China 
remains highly unequal. In addition to the disparities 
caused by the fragmentation of the SHI schemes, which 
require integration into a unified system [12], inequali-
ties in access to health care were primarily reflected in 
a pro-rich distribution in service utilization and insur-
ance benefits [13, 14]. Many studies have suggested that 
patients from high-income households or urban regions, 
who enjoy better socioeconomic conditions, tend to uti-
lize more health care services and receive greater bene-
fits from SHI reimbursement than their less advantaged 
counterparts [14–16]. Furthermore, because of the dis-
parities in SHI compensation policies between outpatient 

and inpatient services, unequal access among individu-
als with different socioeconomic backgrounds is more 
pronounced in inpatients than outpatients [7]. In gen-
eral, the impact of the SHI schemes on promoting equal 
access to health care has been unsatisfactory, failing to 
meet expectations regarding the reduction of inequalities 
in the use of health care services.

As the demand for health care services rises due to 
population ageing and advancements in medical tech-
nology, the effectiveness of China’s SHI funding, which 
operates on low financing levels, is being increasingly 
scrutinized [17]. Despite the large percentage of the 
population covered by SHI schemes, unmet health care 
needs remain a critical challenge in ensuring equal access 
to health care. This issue needs to be urgently addressed; 
failure to do so will result in an unhealthy population and 
undermine health equity, impeding progress towards 
UHC [18]. Unmet health care needs refer to the subjec-
tive perception of not receiving appropriate medical ser-
vices when necessary [19]. This indicator has been widely 
adopted as a measure of equal access to health care [20]. 
Assessing the degree of underuse of health care offers a 
more accurate reflection of the accessibility of health 
care than investigating the actual use of health care ser-
vices because it can genuinely and concretely represent 
a patient’s overall health care needs [21, 22]. Identifying 
the extent of unmet needs can provide valuable insights 
into the degree to which patients are not receiving neces-
sary care and the factors contributing to the gap between 
health care needs and provision [23, 24]. This informa-
tion can be used to develop targeted and effective inter-
ventions to improve access to health care services. Even 
in the context of universal health insurance coverage, 
unmet needs persist when financial or non-financial bar-
riers prevent individuals from seeking necessary health 
care [25, 26].

Typically, unmet health care needs arise due to the lim-
ited availability of health care services, such as long wait-
ing times, distance to providers, and affordability issues, 
such as the cost of care at the time of need [4]. Numerous 
studies have examined the prevalence of unmet health 
care needs by analysing self-reported instances of fore-
gone or postponed needed health care [5, 27, 28]. Factors 
associated with the nonuse of health care services have 
also been investigated, including age, sex, education level, 
employment status, health status, the inadequate sup-
ply of high-quality service, high OOP medical payments, 
a lack of financial support (such as health insurance or 
Medicaid), and transportation inconvenience [18, 24, 29–
32]. Notably, a lack of health insurance and low socioeco-
nomic conditions are strongly associated with a higher 
likelihood of experiencing unmet health care needs [31, 
33]. Unmet needs for health care services are most pro-
nounced in the most socioeconomically disadvantaged 
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individuals, such as those from low-income households 
or rural regions [23, 24].

It has been theoretically established that disparities in 
these associated factors with healthcare service utiliza-
tion will cause inequalities in unmet health care needs 
across different socioeconomic groups [33]. However, 
empirical evidence is lacking. Previous studies have 
mostly focused on comparing the prevalence of the 
nonuse of health care services across different socioeco-
nomic groups [18, 33–36]. Few studies have quantified 
the extent of inequalities in unmet health care needs and 
elucidated the role of health insurance and other socio-
economic factors in these disparities by calculating and 
decomposing inequality indices. For instance, Kim et al. 
[37] calculated the slope and relative indices of inequality 
and found little evidence of the impact of the expansion 
of health insurance to include adult dental care cover-
age on reducing income-based oral health inequalities 
in Korea. However, importantly, their research was lim-
ited to a specific area, namely, dental care, and may not 
represent the broader impact of health insurance expan-
sion on socioeconomic inequalities in health care access. 
Coube et al. [23] provided insights into the contribu-
tion of private health insurance (PHI) to inequalities in 
unmet needs for health care services and medication 
through their decomposition of the concentration index 
(CI). However, their study’s generalizability is limited 
due to PHI’s restricted coverage of the Brazilian popula-
tion. Moreover, most previous studies on unmet health 
care needs have failed to differentiate between financially 
and non-financially constrained unmet needs, leading to 
overly broad analyses [31, 36–38].

In summary, despite the provision of universal health 
insurance coverage in China, substantial disparities in 
health care access remain among different socioeconomic 
groups. Since income gap is already a serious social prob-
lem in China [39], it is crucial to thoroughly examine the 
income-related inequalities in unmet health care needs, 
placing particular emphasis on the impact of health 
insurance expansion. This study aims to fill the research 
gap by examining whether China’s universal coverage 
of SHI has reduced income-based inequalities in unmet 
health care needs. We analysed the unmet needs for out-
patient and inpatient care separately in accordance with 
the differentiated SHI reimbursement policies between 
outpatients and inpatients in China. In contrast to earlier 
studies that grouped unmet needs due to financial and 
non-financial reasons together or only analysed those 
stemming from financial obstacles, we contributed to the 
previous literature by categorizing unmet needs into two 
distinct types: those resulting from financial constraints 
and those arising from non-financial constraints. This 
allows us to present more precise evidence to expose the 
inequalities in unmet health care needs and guide the 

future reform of China’s SHI system. This study’s findings 
also have significant policy implications for other devel-
oping countries facing similar challenges when develop-
ing UHC.

The present study used nationally representative sur-
vey data to measure income-related inequalities in unmet 
health care needs and evaluate the role of China’s SHI 
system in addressing these inequalities. The Introduction 
section provided background information and reviewed 
previous studies on this topic. The Methods section 
describes the research sample, data sources, variable 
measurements, and analytical methods. We compared 
the incidence of financially and non-financially con-
strained unmet needs for outpatient and inpatient care, 
calculated the CIs to measure income-related inequali-
ties, and used a decomposition method to estimate the 
contributions of SHI and other socioeconomic factors 
to the aforementioned inequalities. The Results section 
presents descriptive statistics of the sample, estimated 
CIs, and decomposition results. The Discussion section 
provides an interpretation of the findings and acknowl-
edges the limitations of the present study. Finally, based 
on the empirical findings, the Conclusion and Policy 
Implication section discusses the implications for future 
policy.

Methods
Sample selection
Middle-aged and elderly Chinese adults were selected 
as the analytical samples for this study since previous 
research has demonstrated that this population is more 
sensitive to health care costs than younger individuals 
[40]. Most, if not all, of these individuals experienced 
economic challenges early in life, making them more 
frugal and sensitive to price changes, including those 
related to health care services [41]. This generation has 
experienced the Cultural Revolution (1966–1976) and 
the early stages of the Reform and Opening-up Era (late 
1970s and early 1980s) and have typically saved a signifi-
cant portion of their earnings for their children and par-
ents as a result. However, sharp increases in health care 
costs exacerbate their economic burden, causing them to 
seek medical attention only when their illnesses become 
critical [42]. Therefore, SHI reimbursement may allevi-
ate their concerns and encourage them to use health care 
services promptly. As a result, unmet health care needs in 
the presence of SHI among middle-aged and elderly indi-
viduals warrant special attention.

Data source
The study data were obtained from the 2011, 2013, and 
2015 waves of the China Health and Retirement Longi-
tudinal Study (CHARLS). The CHARLS is a survey of a 
nationally representative sample of individuals aged 45 
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and above in China, conducted biennially by the National 
School of Development at Peking University. The 
CHARLS provides a wealth of information on socioeco-
nomic status and health conditions and has been widely 
used in the field of health economics [42]. The national 
baseline survey of the CHARLS was conducted between 
June 2011 and March 2012. Samples were selected 
through multistage probability sampling and covered 28 
provinces, 150 counties or districts, and 450 villages or 
urban communities in China. Ultimately, 17,708 indi-
viduals from 10,026 households were interviewed on 
a range of social, economic, and health circumstances. 
Three follow-up waves of the survey were conducted in 
2013, 2015, and 2018 to track the changes in the same 
respondents’ circumstances over the preceding two-year 
period while also incorporating a small share of new 
respondents, resulting in a total of 18,605, 21,095, and 
19,816 individuals over the three waves, respectively. The 
original CHARLS was approved by the Ethical Review 
Committee of Peking University, and all the participants 
signed informed consent documentation at the time of 
participation [42].

Data from the first three waves (2011, 2013, and 2015) 
were used in this study as the latest survey conducted 
in 2018 unfortunately did not contain information on 
unmet health care needs. The integrity of the raw data 
was checked, and respondents with too many missing 
variables were excluded. Respondents reporting a need 
for outpatient care (those who became ill) in the previ-
ous month or inpatient care (those who had inpatient 
care recommended by a doctor) in the previous year were 
selected as research samples. In total, 11,592 respondents 
reporting a need for outpatient care and 6320 reporting a 
need for inpatient care were included.

Measurement of outcome variables
The outcome variables in this study measured whether 
respondents had experienced unmet health care needs. 
Due to the disparities in SHI compensation policies 
between outpatient and inpatient services in China [7], 
we analysed unmet needs for outpatient and inpatient 
care separately. Each was further classified into two types 
based on the primary reasons [26].

Unmet needs for outpatient care due to financial and 
non-financial constraints:

Respondents were identified as having unmet needs for 
outpatient care if they reported being ill in the previous 
month but did not visit any health care institutions. This 
is a recoded variable derived from two questions in the 
CHARLS survey: “(1) Have you been ill in the last month? 
(2) In the last month, have you visited a public hospital, 
private hospital, public health centre, clinic, health work-
er’s or doctor’s practice, or been visited by a health worker 
or doctor for outpatient care?” Those who answered “yes” 

to the first question but “no” to the second were classified 
as having unmet needs for outpatient care.

These respondents were further classified into two 
categories based on their primary reasons for not seek-
ing outpatient care (i.e., financial or non-financial). The 
CHARLS survey identified eight reasons for not seeking 
outpatient care: (1) already under treatment, (2) illness is 
not serious and does not merit treatment, (3) no money, 
(4) no time, (5) inconvenient traffic, (6) poor service in 
the hospital, (7) treatment is not useful, and (8) others. 
Respondents who reported a lack of money as the main 
reason were classified as “having unmet needs for out-
patient care due to financial constraints” (coded as 1 for 
“yes” and 0 for “no”). Those who cited any of the other 
reasons were classified as “having unmet needs for out-
patient care due to non-financial constraints” (coded as 1 
for “yes” and 0 for “no”).

Unmet needs for inpatient care due to financial and 
non-financial constraints:

We identified those for whom inpatient care had been 
recommended by a doctor in the previous year but had 
not been hospitalized as having unmet outpatient needs. 
This information was obtained from the following ques-
tion in the CHARLS survey: “In the past year, did a doc-
tor suggest that you needed inpatient care, but you were 
not hospitalized?”

Similarly, respondents with unmet needs for inpa-
tient care were further classified into two groups based 
on their primary reasons for not seeking inpatient care 
(i.e., financial or non-financial). The reasons for not seek-
ing inpatient care included (1) not enough money, (2) 
not willing to go to the hospital, (3) poor hospital qual-
ity leading to a belief that the hospital was unlikely to 
cure problems, (4) severity of illness leading to a belief 
that care was unlikely to cure the illness, (5) no ward 
was available, and (6) others. Respondents who reported 
a lack of money as the primary reason were classified as 
“having unmet needs for inpatient care due to financial 
constraints” (coded as 1 for “yes” and 0 for “no”). Those 
who cited any of the other reasons were classified as 
“having unmet needs for inpatient care due to non-finan-
cial constraints” (coded as 1 for “yes” and 0 for “no”).

Measurement of covariate variables
Our empirical analysis was guided by Andersen’s con-
ceptual model of access to health care [43]. According 
to Andersen’s healthcare service use behavioural model, 
we used a multifaceted approach to identify the factors 
influencing the unmet health care needs among Chinese 
middle-aged and elderly adults [44]. Previous research 
has identified several covariate variables as potential cor-
relates of unmet health care needs and health care ser-
vice utilization [24, 29–32, 45, 46]. Predisposing factors 
are the individual sociodemographic characteristics of 
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people who tend to use health care services before get-
ting ill, including age, sex, education level, job status, 
and living status. Enabling factors are resources that 
can indirectly support the adoption of health care ser-
vices in case of sickness, including household income 
level, enrolment in SHI, and possession of supplemen-
tary PHI. Importantly, the core covariate of the pres-
ent study was the respondents’ SHI participation. It was 
measured as whether respondents were insured by any of 
the SHI schemes in China (coded as 1 for “yes” and 0 for 
“0”). Need factors are those that can most directly affect 
health care use. In our study, they included self-perceived 
needs (self-rated childhood health and self-rated health 
[SRH]) and actual needs (chronic disease suffering and 
disability with activities of daily life [ADL]).

Data regarding the geographical accessibility of health 
care (travel time to the nearest health care institution 
via the conventional mode of transport), municipal eco-
nomic level (gross regional product [GRP] per capita of 
the city where the community sample is located), and 
community location (urban or rural area, East, Cen-
tral, or Western China) were also included as covariates 
in this study. These factors have been shown to affect 
healthcare-seeking behaviour and are considered poten-
tial enabling factors [47]. These factors were chosen due 
to persistent regional disparities in health care resource 
allocation, which remain significant obstacles to more 
equitable access to health care services in China [17]. 
Currency-related variables (in this case, GRP per capita 

and annual per capita household income) from 2013 to 
2015 were deflated to 2011 levels using the correspond-
ing consumer price index, and a natural logarithm was 
used to capture the nonlinear relationship between the 
economic variables and the occurrence of unmet health 
care needs.

A detailed description of the covariates is shown in 
Table 1.

Measurement and decomposition method of inequalities 
in unmet health care needs
According to the sample’s descriptive statistics pre-
sented in Table 2, we computed the CI to assess income-
related inequalities in unmet health care needs. CI was 
developed by Wagstaff and Van Doorslaer and is the 
most commonly used indicator to measure inequality 
in health care needs and utilization [48]. CI accounts 
for the sampled respondents’ socioeconomic status (in 
this case, income level) and is sensitive to changes in 
household distribution across socioeconomic groups. 
The concentration curve plots the cumulative percent-
age of the health care demanders ranked by annual per 
capita household income from the poorest to the richest 
(x-axis) against the cumulative percentage of the occur-
rence of unmet health care needs (y-axis). The CI is 
twice the area enclosed by the concentration curve and 
absolute equality line [49] and ranges from − 1 to + 1; 
the closer it is to zero, the more equitable the distribu-
tion will be. A positive CI implies that unmet health care 

Table 1 Description of variables
Variables Description
SHI The respondent was insured by any of the social health insurance (SHI) schemes; Yes = 1; Noa = 0
Age (Years) Age of the respondent
Gender Gender of the respondent; Femalea = 0; Male = 1
Education level Highest education level achieved of the respondent; Illiteratea = 0; Primary school = 1; Middle school = 2; High school 

and above = 3
Marital status Marital status of the respondent; With a spouse = 1; Without a spousea (including unmarried, divorced, or widowed) = 0
Living with children The respondent lived with children; Yes = 1; Noa = 0
Job Job status of the respondent; Without a job (including get retired)a = 0; Agricultural job = 1; Non-agricultural job = 2
Income (RMB) The annual per capita household income
Ln income The natural logarithm of the sum of the annual per capita household income and 1
Childhood health Score of self-rated childhood health status of the respondent (range: 1–5); Much healthier = 1; Somewhat healthier = 2; 

Average = 3; Somewhat less healthy = 4; Much less healthy = 5
SRH Score of self-rated health (SRH) status of the respondent (range: 1–5); Very good = 1; Good = 2; Fair = 3; Poor = 4; Very 

Poor = 5
Chronic diseases The respondent ever suffered from chronic diseases; Yes = 1; Noa = 0
ADL disability The respondent had disability with activities of daily life (ADL); Yes = 1; Noa = 0
PHI The respondent was insured by supplementary private health insurance (PHI); Yes = 1; Noa = 0
Travel time (Minutes) Travel time to the nearest healthcare institution by conventional transportation
Urban or rural Urban or rural area according to National Statistical Bureau; Urban = 1; Rurala = 0
City GRP (RMB) Gross Regional Product (GRP) per capita of the sample city in the previous year
ln city GRP The natural logarithm of GRP per capita of the sample city in the previous year
Region Region of the sample community; East Chinaa = 0; Central China = 1; West China = 2
Note: a Reference group
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needs are more concentrated among richer respondents, 
while a negative CI indicates the opposite. A CI of zero 
indicates an equal distribution of unmet health care 
needs across different income groups [49]. Eq.  (1) illus-
trates the CI calculation:

 
CI =

2
µ

cov (yi, ri)  (1)

where yi  denotes the indicators measuring unmet health 
care needs, ri  is the fractional rank of respondents 
reporting health care needs in terms of the income distri-
bution, and µ  represents the mean occurrence of unmet 
health care needs.

A decomposition method of CI was employed in this 
study following the approach proposed by Wagstaff et al. 
[50] to analyse the contributions of SHI and other covari-
ates to income-related inequality in the occurrence of 
unmet health care needs. We used a probit regression 
model to decompose the CI, considering the dichoto-
mous nature of having unmet needs. As the probit model 
is nonlinear, we estimated the marginal effect evaluated 
at the covariate means to calculate the linear approxima-
tion to the probit model. The specific regression model 
can be expressed as follows:

 yi = δ +
∑

k
γkzk + εi  (2)

In Eq.  (2), yi  indicates whether the respondent has 
incurred unmet health care needs, zki  represents the 
covariates, and δ , γk,  and εi  denote the constant term, 
marginal effect, and disturbance terms, respectively. 
The method of decomposition of CI can be specified as 
follows:

 
CI =

∑
k

λkz̄k

µ
Ck +

GCε

µ
 (3)

where z̄k  denotes the mean of each covariate, Ck  repre-
sents the CI of each covariate, γkz̄k/µ  is the elasticity of 
CI, and GCε/µ  is the error term [34].

All analyses were performed using Stata software, Ver-
sion 16.1.

Results
Descriptive statistics
The descriptive statistics of the covariate variables for 
respondents reporting needs for outpatient or inpatient 
care are presented in Table 2.

Among the 11,592 respondents in need of outpatient 
care and the 6320 respondents in need of inpatient care, 
over 97% were covered by SHI, and under 2% were cov-
ered by PHI. The mean age of respondents reporting 

outpatient and inpatient needs was 61.45 and 63.13 years, 
respectively, with a higher percentage of females report-
ing health care needs. Over 42% of the respondents had 
a primary education. Approximately 84% of the respon-
dents had a spouse, and over half lived with children. 
More unemployed respondents reported unmet needs 
for inpatient care than outpatient care. The annual per 
capita household income was approximately 10 thousand 
RMB. The mean SRH score of outpatient need reporters 
was 3.65, and that of inpatient need reporters was 3.74, 
indicating a poorer health status in the latter. Over one-
fifth of the outpatient need reporters (22.44%) experi-
enced disabilities with their ADL, and the proportion of 
inpatient need reporters was as high as 29.53%. Over 58% 
of the outpatient need reporters and 61% of the inpatient 
need reporters were diagnosed with chronic diseases. 
The average travel time to the nearest health care institu-
tion was under 30 min for both outpatient and inpatient 
need reporters, indicating the geographical accessibil-
ity of health care facilities. Over 60% of the respondents 
were from rural households, which aligns with China’s 
demographic distribution, with a greater percentage of 
rural residents in the total population.

Incidence of unmet health care needs
The incidence of unmet outpatient and inpatient care 
needs is presented in Table 3. Among the 11,592 respon-
dents reporting needs for outpatient care, 4.68% (543 
respondents) had unmet outpatient needs due to finan-
cial reasons, while 24.78% (2873 respondents) had unmet 
needs due to non-financial reasons. The results showed a 
significantly higher incidence of unmet outpatient needs 
due to non-financial barriers than financial barriers, with 
the former approximately six times greater than the lat-
ter. The total incidence of unmet outpatient care needs 
was approximately 30%. Among the 6,320 respondents 
who reported needs for inpatient care, 18.69% (1181 
respondents) experienced unmet needs due to insuf-
ficient money, while 15.73% (994 respondents) experi-
enced unmet needs due to non-financial constraints. The 
total incidence of unmet inpatient needs (34.42%) was 
higher than that of unmet outpatient needs.

Inequalities in unmet health care needs
The CI for unmet needs for outpatient and inpatient care 
is presented in Table 4, and the concentration curves of 
the unmet needs for outpatient and inpatient care are 
shown in while Figs. 1 and 2, respectively.

The CI for the incidence of unmet needs due to finan-
cial constraints for both outpatient and inpatient care 
was negative (-0.1872 and − 0.1558, respectively), indicat-
ing pro-poor inequalities in the distribution of financially 
constrained unmet needs across different income groups. 
The concentration curves for both outpatient (Fig. 1) and 
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Table 2 Summary statistics of covariate variables
Variables Respondents reporting needs for outpatient care Respondents reporting needs for inpa-

tient care
Mean (N) SD (%) Mean (N) SD (%)

Sample size 11,592 100% 6320 100%
SHI
 Yes 11,274 97.26% 6185 97.86%
 Noa 318 2.74% 135 2.14%
Age 61.45 0.09 63.13 0.12
Gender
 Male 4938 42.60% 2931 46.38%
 Femalea 6654 57.40% 3389 53.62%
Education level
 Illiteratea 3345 28.86% 1817 28.75%
 Primary school 4944 42.65% 2693 42.61%
 Middle school 2133 18.40% 1168 18.48%
 High school and above 1170 10.09% 642 10.16%
Marital status
 With a spousea 9842 84.90% 5306 83.96%
 Without a spouse 1750 15.10% 1014 16.04%
Living with children
 Yes 7052 60.84% 3522 55.73%
 Noa 4540 39.16% 2798 44.27%
Job
 Without a joba 4137 35.69% 2926 46.30%
 Agricultural job 6341 54.70% 2890 45.73%
 Non-agricultural job 1194 9.61% 542 7.97%
Income 10086.14 186.82 10046.36 209.06
Ln income 8.65 0.01 8.66 0.01
Childhood health 2.83 0.01 2.76 0.01
SRH 3.65 0.01 3.74 0.01
Chronic diseases
 Yes 6814 58.78% 3891 61.57%
 Noa 4778 41.22% 2429 38.43%
ADL disability
 Yes 2601 22.44% 1866 29.53%
 Noa 8991 77.56% 4454 70.47%
PHI
 Yes 206 1.78% 104 1.65%
 Noa 11,386 98.22% 6216 98.35%
Travel time 25.40 0.18 26.79 0.23
Urban or rural
 Urban 4036 34.82% 2348 37.15%
 Rurala 7556 65.18% 3972 62.85%
City GRP 36352.24 205.43 36618.77 268.82
ln city GRP 10.35 0.01 10.36 0.01
Region
 East Chinaa 3671 31.67% 1992 31.52%
 Central China 3294 28.42% 1793 28.37%
 West China 4627 39.92% 2535 40.11%
Note: a Reference group
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inpatient care (Fig.  2) were above the line of absolute 
equality, further demonstrating that these unmet health 
care needs were concentrated among the most economi-
cally disadvantaged individuals. In contrast, the CIs for 
unmet needs due to non-financial constraints were posi-
tive (0.0195 for outpatient care and 0.0352 for inpatient 
care), indicating pro-rich inequalities in the distribution 

of non-financially constrained unmet needs. The concen-
tration curves of unmet health care needs due to non-
financial reasons fell below the line of absolute equality, 
as depicted in Figs. 1 and 2.

Contribution of SHI to inequalities in unmet health care 
needs
The decomposition results for inequalities in unmet 
needs for outpatient and inpatient care are presented in 
Tables 5 and 6, respectively.

As shown in Table 5, participation in SHI was signifi-
cantly associated with a reduction in the likelihood of 
experiencing unmet needs for outpatient care due to 
financial constraints (p < 0.01). However, the association 
between SHI participation and unmet outpatient needs 
due to non-financial constraints was not significant 

Table 3 Incidence of unmet health care needs
Unmet reasons Incidence of unmet needs for outpatient care Incidence of unmet needs for inpa-

tient care
N % N %

Unmet due to financial constraints 543 4.68% 1181 18.69%
Unmet due to non-financial constraints 2873 24.78% 994 15.73%

Table 4 Inequalities in unmet health care needs
Unmet reasons CIs for unmet 

needs for outpa-
tient care

CIs for unmet 
needs for inpa-
tient care

Unmet due to financial 
constraints

-0.1872 (-0.2322, 
-0.1423)

-0.1558 (-0.1837, 
-0.1279)

Unmet due to non-financial 
constraints

0.0195 (0.0014, 
0.0376)

0.0352 (0.0016, 
0.0687)

Note: 95% confidence interval in the parentheses

Fig. 1 Concentration curve of unmet needs for outpatient care
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(p > 0.1) despite a negative marginal effect. By decom-
posing the CI, it was found that the percentages of SHI’s 
contribution to the CI for unmet outpatient needs due to 
financial and non-financial constraints were 0.2639% and 
− 0.4513%, respectively. These results indicated that SHI 
increased pro-poor inequalities in financially constrained 
unmet needs for outpatient care but decreased pro-rich 
inequalities in unmet outpatient needs due to non-finan-
cial reasons.

Regarding unmet needs for inpatient care, as shown 
in Table  6, SHI participation was significantly associ-
ated with a decrease in the incidence of having unmet 
inpatient needs due to both financial and non-financial 
constraints (p < 0.01). The percentages of SHI’s contri-
bution to the CI due to financial and non-financial con-
straints were 1.8898% and − 6.4192%, respectively. The 
results showed that SHI increased pro-poor inequalities 
in unmet inpatient needs due to financial barriers but 
reduced pro-rich inequalities in unmet inpatient needs 
due to non-financial reasons, similar to the contribution 
of SHI to the inequalities in unmet needs for outpatient 
care.

When comparing SHI’s contribution to the inequali-
ties in unmet outpatient care with that in unmet inpa-
tient care (Fig. 3), we found that the percentage of SHI’s 
contribution to inequality in unmet inpatient care needs 
was more significant than that of unmet outpatient care 
needs, regardless of the reason for the unmet need.

Contribution of other covariates to inequalities in unmet 
health care needs
The results of the analyses of other factors affecting 
unmet outpatient needs are also shown in Table  5. The 
findings indicate that the contribution of these factors 
varies depending on the reason for the unmet outpa-
tient needs. Specifically, household income level was 
negatively associated with unmet outpatient needs due 
to financial constraints (p < 0.01) but positively associated 
with unmet outpatient needs for non-financial reasons 
(p < 0.05). Formal employment in non-agricultural jobs 
was positively associated with unmet outpatient needs 
due to non-financial reasons (p < 0.01). Poor SRH status 
and ADL disability were significantly associated with an 
increase in unmet outpatient needs due to financial con-
straints (p < 0.01), while having a chronic disease was 

Fig. 2 Concentration curve of unmet needs for inpatient care
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significantly associated with a decrease in unmet outpa-
tient needs for non-financial reasons (p < 0.01). Addition-
ally, respondents residing in economically disadvantaged 
regions, such as rural areas, areas with lower municipal 
levels, or Western China, reported a higher probability of 
having unmet outpatient needs for non-financial reasons 
than their counterparts living in richer regions, such as 
urban areas, higher municipal economic level, or East or 
Central China. Regarding the contribution of these fac-
tors to the inequalities in unmet outpatient needs, most 
of the inequality in incurring unmet needs for outpatient 
care due to financial constraints was attributed to house-
hold income level (52.09%), SRH score (10.51%), and edu-
cation level (10.54%), whereas most of the inequality in 
incurring unmet needs for outpatient care due to non-
financial constraints was related to household income 
level (117.16%), municipal economic level (-58.14%), 
urban‒rural disparity (54.73%), and regional disparity 
(-44.64%).

The results of the analyses of other factors related to 
unmet inpatient needs are presented in Table 6. House-
hold income level was negatively associated with unmet 

inpatient needs due to financial reasons (p < 0.01) but was 
not significantly related to unmet inpatient needs due 
to non-financial reasons (p > 0.1). Being employed was 
positively associated with unmet inpatient needs due to 
financial reasons (p < 0.01). Worse SRH status and ADL 
disability were significantly associated with increased 
unmet inpatient needs due to insufficient funds (p < 0.01). 
A lack of geographical access to healthcare facilities, as 
reflected by a longer travel time to the nearest healthcare 
institution, was related to an increase in unmet needs 
for inpatient care, not only in totality (p < 0.05) but also 
due to financial constraints (p < 0.01). By decomposing 
the CI, it was found that most of the inequality in incur-
ring unmet needs for inpatient care due to financial con-
straints resulted from household income level (66.44%) 
and SRH score (10.09%), whereas most the inequality 
in incurring unmet needs for inpatient care due to non-
financial constraints was attributed to education level 
(67.56%), household income level (51.75%), munici-
pal economic level (31.66%), and urban‒rural disparity 
(-27.53%).

Table 5 Decomposition of inequalities in unmet needs for outpatient care
Variables Unmet due to financial constraints Unmet due to non-financial constraints

Marginal effect Elasticity Cont.b Per.c (%) Marginal effect Elasticity Cont.b Per.c (%)
SHI, yes -0.0328*** -0.6817 -0.0005 0.2639 -0.0310 -0.1218 -0.0001 -0.4513
Age -0.0007** -0.8873 0.0075 -3.9934 0.0002 0.0418 -0.0004 -1.7988
Gender, male -0.0028 -0.0253 -0.0005 0.2547 0.0195** 0.0335 0.0006 3.2324
Education
 Illiteratea

 Primary school 0.0028 0.0259 -0.0010 0.5611 0.0112 0.0193 -0.0008 -4.0049
 Middle school -0.0098 -0.0384 -0.0053 2.8334 0.0042 0.0031 0.0004 2.1804
 High school and above -0.0176** -0.0380 -0.0144 7.7173 -0.0064 -0.0026 -0.0010 -5.0395
Marital status, with a spouse -0.0135** -0.2445 -0.0026 1.4010 -0.0045 -0.0154 -0.0002 -0.8433
Living with children, yes -0.0103** -0.1333 0.0051 -2.7024 0.0078 0.0190 -0.0007 -3.6965
Job
 Without a joba

 Agricultural job 0.0104** 0.1212 -0.0117 6.2702 0.0193*** 0.0426 -0.0041 -21.0903
 Non-agricultural job -0.0011 -0.0024 -0.0006 0.3432 0.0606*** 0.0252 0.0067 34.4356
Ln income -0.0075*** -1.3900 -0.0975 52.0865 0.0094** 0.3267 0.0229 117.1619
Childhood health 0.0018 0.1068 -0.0018 0.9426 0.0138*** 0.1576 -0.0026 -13.3134
SRH 0.0147*** 1.1465 -0.0197 10.5151 -0.0075 -0.1111 0.0019 9.7554
Chronic diseases, yes -0.0001 -0.0015 0.0000 -0.0263 -0.0462*** -0.1096 0.0037 18.6860
ADL disability, yes 0.0271*** 0.1296 -0.0164 8.7894 -0.0071 -0.0065 0.0008 4.2017
PHI, yes -0.0212 -0.0081 -0.0017 0.9105 -0.0126 -0.0009 -0.0002 -0.9794
Travel time 0.0002* 0.1069 -0.0044 2.3568 0.0001 0.0071 -0.0003 -1.4904
Urban or rural, urban -0.0064 -0.0479 -0.0106 5.6878 0.0343*** 0.0482 0.0107 54.7256
Ln city GRP -0.0007 -0.1535 -0.0013 0.6895 -0.0324*** -1.3527 -0.0114 -58.1411
Region
 East Chinaa

 Central China -0.0002 -0.0012 0.0001 -0.0282 0.0099 0.0114 -0.0005 -2.5605
 West China 0.0224*** 0.1906 -0.0163 8.6951 0.0635*** 0.1022 -0.0087 -44.6354
Note: a Reference group; b Contribution to CI; c Percentage of contribution to CI; * p < 0.1; ** p < 0.05; *** p < 0.01
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Discussion
The expansion of SHI coverage aims to promote equal 
access to health care and reduce unmet health care 
needs. Research has been conducted on the socioeco-
nomic factors associated with unmet health care needs; 
however, few studies have analysed the inequalities in 
such needs and the impact of universal health insurance 
coverage in addressing them. The present study took 
middle-aged and elderly Chinese adults as the analytical 
samples. Using a nationally representative survey dataset, 
we measured the inequalities in unmet needs for outpa-
tient and inpatient care and the contribution of China’s 
SHI towards addressing them. Unlike previous studies 
that combined financially and non-financially related 
unmet needs or only examined those caused by finan-
cial barriers, this study classified the unmet needs into 
two types based on the primary reasons for not seeking 
medical treatment when ill: unmet needs due to finan-
cial constraints and unmet needs due to non-financial 
constraints. To the best of our knowledge, this is the 
first study to investigate the relationship between SHI 
and inequalities in unmet health care needs resulting 

from different reasons. The study yielded the following 
findings:

First, the percentage of respondents who reported 
unmet outpatient needs due to financial reasons (4.68%) 
was significantly lower than that of those who reported 
unmet needs due to non-financial barriers (24.78%). 
However, the percentage of respondents reporting unmet 
inpatient needs for financial reasons (18.69%) was higher 
than that of those who reported non-financial constraints 
(15.73%). The incidence of unmet health care needs was 
slightly higher in our study than reported in a recent 
publication from China on individuals aged over 13 [18]. 
This is likely because our study focused specifically on 
middle-aged and elderly adults, who are more economi-
cally vulnerable and have greater health care needs than 
young people or people of all ages. Furthermore, our 
findings indicated a greater prevalence of unmet needs 
due to financial constraints for inpatient care than out-
patient care, consistent with prior research [18]. This out-
come can be attributed to the discrepancies in financial 
burden for health care services between outpatients and 
inpatients. Compared to outpatient care, inpatient care 
entails higher overall medical costs and greater OOP 

Table 6 Decomposition of inequalities in unmet needs for inpatient care
Variables Unmet due to financial constraints Unmet due to non-financial constraints

Marginal effect Elasticity Cont.b Per.c (%) Marginal effect Elasticity Cont.b Per.c (%)
SHI, yes -0.1349*** -0.7063 -0.0029 1.8898 -0.0873*** -0.5432 -0.0023 -6.4192
Age -0.0049*** -1.6692 0.0060 -3.8877 0.0007 0.2737 -0.0010 -2.8151
Gender, male -0.0197* -0.0489 -0.0008 0.5192 -0.0172* -0.0506 -0.0008 -2.3711
Education
 Illiteratea

 Primary school 0.0052 0.0118 -0.0006 0.3993 0.0001 0.0003 0.0000 -0.0376
 Middle school -0.0142 -0.0141 -0.0023 1.4646 0.0421** 0.0495 0.0080 22.7932
High school and above -0.0419** -0.0228 -0.0087 5.6192 0.0638*** 0.0412 0.0158 44.8766
Marital status, with a spouse -0.0175 -0.0785 -0.0004 0.2670 -0.0105 -0.0560 -0.0003 -0.8417
Living with children, yes -0.0078 -0.0234 0.0011 -0.6811 -0.0049 -0.0172 0.0008 2.2142
Job
 Without a joba

 Agricultural job 0.0643*** 0.1574 -0.0169 10.8710 0.0114 0.0331 -0.0036 -10.1128
 Non-agricultural job 0.0522*** 0.0240 0.0058 -3.7374 0.0202 0.0110 0.0027 7.5982
Ln income -0.0316*** -1.4659 -0.1034 66.4359 0.0047 0.2585 0.0182 51.7454
Childhood health 0.0071 0.1046 -0.0019 1.2379 -0.0036 -0.0637 0.0012 3.3297
SRH 0.0489*** 0.9780 -0.0157 10.0944 0.0041 0.0964 -0.0015 -4.3958
Chronic diseases, yes 0.0242** 0.0797 -0.0024 1.5588 -0.0078 -0.0306 0.0009 2.6452
ADL disability, yes 0.0577*** 0.0912 -0.0097 6.2585 -0.0096 -0.0181 0.0019 5.4748
PHI, yes -0.0682 -0.0060 -0.0013 0.8471 -0.0087 -0.0009 -0.0002 -0.5645
Travel time 0.0008*** 0.1141 -0.0051 3.2792 -0.0001 -0.0129 0.0006 1.6346
Urban or rural, urban -0.0143 -0.0283 -0.0066 4.2244 -0.0177 -0.0418 -0.0097 -27.5319
Ln city GRP 0.0167 0.9281 0.0072 -4.6460 0.0217* 1.4322 0.0112 31.6636
Region
 East Chinaa

 Central China -0.0108 -0.0164 0.0006 -0.3829 0.0010 0.0017 -0.0001 -0.1800
 West China -0.0154 -0.0330 0.0023 -1.4920 0.0346** 0.0882 -0.0062 -17.5875
Note: a Reference group; b Contribution to CI; c Percentage of contribution to CI; * p < 0.1; ** p < 0.05; *** p < 0.01
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expenses despite compensation from SHI. According to 
data published by the Chinese government, the mean 
cost per outpatient visit nationwide was approximately 
234 RMB in 2015, whereas the average cost per inpatient 
admission reached 8268 RMB [51]. Although inpatients 
benefited from a considerably higher co-payment rate 
than outpatients (approximately 55% for inpatients ver-
sus nearly zero for outpatients in 2015 [52]), the expense 
paid OOP by inpatients remained substantially higher 
than those for outpatient care. Hence, it is unsurprising 
that individuals with inpatient needs were more suscepti-
ble to experiencing unmet needs resulting from financial 
barriers than those with outpatient needs.

Regarding outpatient care, non-financial obstacles, 
such as a lack of time, inconvenient traffic, and self-treat-
ment, were the primary reasons for unmet outpatient 
needs. Our findings indicated that the involvement of 
SHI did not significantly decrease the incidence of non-
financially constrained unmet outpatient needs (p > 0.1). 
There is an underlying logic behind these non-financial 
reasons that discourage individuals from seeking medi-
cal care in the concept of opportunity cost, particularly 
the time cost of visiting a doctor. Long waiting times 
for outpatient treatment [53]  and the resultant eco-
nomic loss indirectly incurred through medical treat-
ment, such as wage loss and travel expenses, are major 
reasons people choose not to seek outpatient care when 
sick. This problem is expected to be even more severe 

for employed individuals than for unemployed or retired 
individuals [54]. This is because the former usually face 
a higher opportunity cost of seeing a doctor, given that 
almost no employers offer leave pay for sickness in China 
[54]. According to a previous study in Korea [32], eco-
nomically active individuals were less likely to receive 
health care services due to “time constraints” (the lack 
of time) caused by heavy workloads in competitive job 
markets. Our study on Chinese people supports this find-
ing. As shown in Table 5, having either an agricultural or 
non-agricultural job is significantly associated with an 
increased likelihood of experiencing unmet outpatient 
needs due to non-financial barriers. When the illness is 
not severe, employed patients may opt for self-treatment 
rather than visiting a doctor [55]. Therefore, Chinese pol-
icy-makers should furtherly address these non-financial 
barriers to alleviate unmet outpatient needs.

Second, this study revealed a pro-poor distribution 
of unmet health care needs due to financial constraints 
and a pro-rich distribution of unmet needs due to non-
financial barriers. The severity of the inequalities was 
greater for the pro-poor distribution, as indicated by the 
absolute values of CI for unmet health care needs due 
to financial constraints were higher than 0.15, whereas 
those for unmet needs resulting from non-financial con-
straints were less than 0.04. The noteworthy pro-poor 
distribution of financially constrained unmet needs 
primarily stems from the inability of economically 

Fig. 3 Percentage of SHI’s contribution to inequalities in unmet health care needs
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disadvantaged patients to afford health care services. 
This finding highlights that low-income individuals are 
more likely to experience unmet health care needs due 
to cost, consistent with earlier research [24, 37]. In addi-
tion to low household income, high OOP payments for 
health care, which are linked to limited SHI benefits in 
China, impede economically vulnerable populations 
from accessing timely healthcare services. The World 
Health Organization (WHO) recommends a co-payment 
rate of 70–80% as a reasonable level to address financial 
barriers and achieve UHC [56]. However, data from the 
2015 CHARLS indicate that the actual co-payment rate 
for Chinese inpatients was only 40–60%, while for outpa-
tients, it was even less than 10% [52]. The limited benefits 
and high OOP costs resulting from low co-payment rates, 
high deductibles, and restricted service coverage offered 
by SHI schemes have hindered low-income people from 
consuming timely medical services [14]. In contrast, as 
noted in previous research, those with higher income lev-
els may prioritize other medical treatment-related issues, 
such as opportunity cost, service quality, and exorbi-
tant medical fees [57]. Consequently, those with lower 
economic status were more likely to experience unmet 
health care needs due to financial constraints, while 
those with higher economic status were more likely to 
face non-financial constraints. Therefore, policy-makers 
are advised to tackle both financial and non-financial 
barriers to ensure equitable access to health care.

Third, we discovered that SHI amplified inequalities 
in financially constrained unmet health care needs upon 
decomposing the CI. In line with prior research [18], our 
study provides evidence that enrolling in SHI is associ-
ated with a notable reduction in the likelihood of expe-
riencing financially related unmet needs for outpatient 
and inpatient care. However, our results further revealed 
increased inequalities in these unmet needs resulting 
from SHI participation. This finding is consistent with a 
previous study on PHI in Brazil [23]. The increase can be 
attributed to disparities in service utilization and health 
insurance benefits among patients from various income 
levels. Earlier research has demonstrated that patients 
with higher income levels tend to use more health care 
services and gain greater advantages from the expan-
sion of health insurance expansion than their lower-
income counterparts [58–61]. The pro-rich distribution 
of insurance benefits is observed not only in developing 
nations such as China [58, 59] and India [60] but also in 
developed countries such as Canada [61]. As shown in 
Tables 4 and 5, household income level was significantly 
associated with having unmet outpatient and inpatient 
care needs. Thus, the decision to seek health care ser-
vices following an illness is heavily influenced by one’s 
income level. Additionally, as previously discussed, the 
low co-payment rates of China’s SHI schemes hindered 

financially disadvantaged individuals from assessing 
necessary health care services and obtaining reimburse-
ments through the program. This problem was especially 
acute for individuals who required inpatient care, as evi-
denced by the fact that 34% of patients in our sample 
chose to disregard their physician’s advice on hospital-
ization, with over half doing so because they could not 
afford the cost of hospitalization. Prior research also sup-
ports this finding since individuals who are more eco-
nomically disadvantaged are less likely to be hospitalized, 
and even if they are, tend to spend less on inpatient treat-
ment than those who are richer [7]. Furthermore, China’s 
current reimbursement mechanism for SHI schemes is 
based almost solely on total health care expenses, with-
out considering patients’ ability to pay [62]. Therefore, it 
is unsurprising that economically disadvantaged enrol-
ees benefit less than those who are richer under equal 
compensation arrangements between the rich and poor 
[7, 62]. As a result, instead of reducing the inequalities 
in unmet health care needs due to financial constraints, 
SHI schemes have worsened the gaps. Policy makers 
need to pay special attention to this matter to guarantee 
that patients with low socioeconomic status have fair and 
equal access to healthcare services.

In contrast, the expansion of SHI reduced the inequali-
ties in unmet health care needs arising from non-
financial barriers, particularly for inpatient care (with 
a contribution percentage of -6.42%). The expansion 
of SHI schemes and the healthcare delivery system’s 
reform measures have helped reduce the disparities in 
non-financially caused unmet inpatient needs. The rea-
sons individuals chose not to use health services in such 
cases were primarily related to the quality and quantity 
of health care services, such as inadequate service quality 
and a shortage of vacant beds. These supply-side factors 
are closely linked to the development of healthcare ser-
vice delivery systems. China’s healthcare delivery trans-
formation comprises two primary components: a primary 
healthcare-based integrated delivery system and public 
hospital reform. Since the implementation of NMR in 
2009, primary healthcare institutions have experienced 
significant development through targeted measures [11, 
17]. For instance, the Chinese government has made con-
siderable financial investments, increasing the number of 
beds in primary healthcare institutions from 1320 thou-
sand in 2009 to 1710 thousand in 2019, while the number 
of healthcare professionals has risen from 1009 thousand 
to 1615 thousand over the same period [63, 64]. Sup-
portive policies such as the zero-markup policy (i.e., no-
profit drug policy) in primary healthcare institutions and 
the National Essential Medicine Policy have been imple-
mented to promote equitable access to basic health care 
for all citizens [17, 65]. Reforms have also been under-
taken in public hospitals, including the removal of drug 
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price markups, fee schedule adjustments, and provider 
payment and governance restructuring [66]. These mea-
sures have improved access to health care services from 
public hospitals and primary healthcare institutions [66], 
which explains why the expansion of SHI has been asso-
ciated with a decrease in the inequality in unmet health 
care needs caused by non-financial barriers.

Furthermore, this study revealed a greater increase 
in the inequalities in financially-based unmet needs 
for inpatient care than outpatient care following enrol-
ment in the SHI schemes. This is likely because China’s 
SHI system serves as a significant financial safety net for 
inpatients rather than outpatients [7], largely due to how 
SHI reimbursements are distributed across the country. 
The current SHI schemes prioritize reimbursing eco-
nomic losses incurred during inpatient care for major 
illnesses while offering less compensation for economic 
loss due to minor illnesses in outpatient cases [67]. In 
addition to a higher co-payment rate for inpatients than 
outpatients, the SHI service packages for outpatients are 
restricted, as the cost for certain health care services or 
medications can only be reimbursed in inpatient cases. 
Previous research has also shown that the SHI schemes 
in China were ineffective in reducing OOP payments for 
outpatient care [68]. As a result, on average, only approx-
imately half of SHI-insured outpatients received reim-
bursement for their most recent outpatient visit, while 
almost all inpatients received SHI benefits [69]. Conse-
quently, SHI’s contribution to disparities in unmet health 
care needs due to financial barriers is more significant for 
outpatients than inpatients. Therefore, the upcoming SHI 
reform is advised to include an expansion of the service 
package and an increase in the reimbursement rate for 
outpatient care.

Our research findings also reveal that disparities in 
individual health status and household income level are 
the primary factors contributing to inequalities in unmet 
health care needs. In line with previous studies [23, 24, 
70], our results demonstrate that poorer health status 
and lower income levels increase the likelihood of unmet 
health care needs due to financial constraints. For indi-
viduals with poor health and economic disadvantages, 
policies should focus on alleviating the financial burden 
of medical care to prevent a “medical poverty trap” [71] 
and worsening health outcomes. Our findings also high-
light the critical role of regional economic levels in con-
tributing to disparities in unmet health care needs. As in 
other developing countries [23], persistent regional dis-
parities in China continue to pose significant obstacles 
to achieving equitable access to health care services due 
to variations in the distribution of infrastructure, human 
resources, access to medication, and coverage by national 
healthcare programs. Research has shown that high-
quality medical resources are often allocated to urban 

and economically developed regions [47]. Hence, nar-
rowing the regional gap in health resource allocation can 
effectively alleviate unmet health care needs, particularly 
in outpatient care [18], and the associated inequalities.

This study has several limitations. First, the data on 
unmet health care needs were gathered through self-
report surveys. The unavailability of health record data 
may lead to an underestimation of the incidence of unmet 
health care needs. Additionally, we only considered 
income-based inequalities in unmet health care needs, 
which may be biased since income is context-specific 
and purchasing power varies across regions. Further-
more, we only measured SHI status in terms of partici-
pation or nonparticipation. Further research is needed to 
investigate the effect of specific SHI policies on reducing 
unmet health care needs and improving equitable access 
to health care for targeted populations. Finally, once the 
latest follow-up data becomes available, a trend analysis 
on changes in inequalities in unmet health care needs is 
necessary.

Conclusion and policy implications
The present study used a nationally representative sur-
vey dataset to examine income-related inequalities in 
unmet health care needs among middle-aged and elderly 
Chinese adults and the role of universal SHI coverage in 
contributing to these inequalities. Our findings indicated 
that non-financial barriers were the primary obstacle to 
accessing outpatient services, while both financial and 
non-financial barriers hindered patients from obtain-
ing doctor-recommended hospitalization. SHI increased 
pro-poor inequalities in unmet needs due to financial 
constraints while reducing pro-rich inequalities in unmet 
health care needs due to non-financial constraints. The 
impact of SHI on inequalities related to financially con-
strained unmet needs for inpatient care is more signifi-
cant than its impact on outpatient care. We concluded 
that the reduction of income-related inequalities through 
the universal health insurance coverage provided by Chi-
na’s SHI system is limited.

Our research contributes to the literature and policy-
making process in the following perspectives. First, 
compared to previous studies, our research considers 
more comprehensive measures of unmet health care 
needs. Rather than measuring overall unmet health care 
needs [31, 36–38], we focused on outpatient and inpa-
tient needs and classified them into two groups based on 
their primary reasons for being unmet (i.e., financial or 
non-financial), resulting in a more accurate estimation 
of unmet needs for health care. Second, by calculating 
and decomposing the CIs, we found that the universal 
coverage of China’s SHI system has exacerbated pro-
poor inequalities in financially constrained unmet 
health care needs but has reduced pro-rich inequalities 
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in non-financially constrained unmet needs. Unlike PHI 
which has limited coverage, publicly-funded health insur-
ance programs’ expansion, such as SHI or public health 
insurance, can be an effective means to enhance equita-
ble access to health care and improve population health 
[72]. Unlike prior studies that only compared the preva-
lence of the non-use of health care services across differ-
ent socioeconomic groups [18, 33–36], we quantified the 
extent of inequalities in unmet health care needs and illu-
minated the role of health insurance and other socioeco-
nomic factors in these disparities. Lastly, we factored in 
both outpatient and inpatient care’s unmet needs, which 
involves varying compensation policies under China’s 
SHI system. We revealed a greater increase in inequali-
ties in financially based unmet needs for inpatient care 
compared to outpatient care following the enrolment in 
the SHI schemes. This allows us to offer more precise evi-
dence to guide the reform of China’s SHI system in the 
future.

The following policy suggestions are proposed based 
on research findings. First, policy interventions should 
be implemented to extend SHI compensation coverage 
for outpatient care and introduce favourable reimburse-
ment policies for inpatients with poor socioeconomic 
conditions, thus decreasing financial barriers to access-
ing health care services. Second, addressing non-financial 
barriers is also crucial, as the high prevalence of non-
financial barriers can severely hinder individuals’ access 
to necessary health care [26]. Policy-makers in China 
are recommended to implement measures to reduce the 
time cost of seeking medical treatment, such as building 
a “15-Minute City” and providing after-hours health care 
services and telehealth services. Lastly, considering the 
unbalanced regional development in China, it is advis-
able to increase the number of health care resources and 
enhance the quality of health care services in socioeco-
nomically disadvantaged areas to ensure equitable access 
to health care for the entire population.
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