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Abstract

Background: China has successfully sustained its universal health insurance coverage over the past decade.
Although patient satisfaction has been recognized as an important indicator to measure the performance of
insurance programs in China, there is a lack of evidence on how patients with chronic diseases are satisfied with
China’s public health insurance programs and whether their satisfaction differs by type of insurance. We aimed to
fill the evidence gap.

Methods: We established a hypothetical model that comprised patients’ awareness of insurance policies, the
fulfillment of patients’ expectations of insurance benefits, patients’ perceived value of health insurance coverage,
patients’ satisfaction with health insurance programs, patients’ complaints, and trust in health insurance programs.
We performed a confirmatory factor analysis by using a structural equation modeling (SEM) approach to examine
the hypothesized model. A model-testing survey in 10 tertiary hospitals was conducted between June and October
2018, with a valid sample of 922 insured patients with chronic diseases.

Results: The SEM model, with good fit indices, showed that patients’ awareness of health insurance policies,
insurance program’s fulfillment of expectations, and patients’ perceived value of insurance coverage, positively
predicted patient satisfaction (P < 0.01). The fulfillment of patients’ expectations of insurance benefits was the major
predictor of satisfaction with health insurance (coefficient = 0.593, P < 0.001), while the patients’ perceived value of
insurance coverage had the largest impact on their trust in health insurance (coefficient = 0.409, P < 0.01).
Compared to patients with Urban-Rural Resident Basic Medical Insurance, Urban Employee Basic Medical Insurance
enrollees had a higher degree of satisfaction with insurance on average (P < 0.01). Despite differences in the degree
of satisfaction, the main findings from the SEM were also proved by the multi-group analysis.
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Conclusions: Our findings highlight the importance of incorporating patients’ perceived value as part of the
ongoing efforts to increase satisfaction with health insurance by patients, especially those who have chronic
diseases. Policymakers are also suggested to formulate evidence-informed reimbursement policies that meet
patients’ expectations.

Keywords: Chronic disease, Patient satisfaction, Health insurance, Structural equation modeling

Background
Chronic diseases pose a daunting challenge to the
healthcare system in China. Almost half of the
Chinese adults aged 35–75 years have hypertension,
but less than one-third of them are being treated [1].
China was also projected to have 116 million diabetes
patients in 2019 [2]. Meanwhile, chronic diseases are
associated with high costs. It was estimated that the
total economic costs of chronic diseases in China
would be US$16 trillion (measured in 2010 US
Dollars) for the period of 2010–2030 [3].

In response to the rising challenges, China’s central
government initiated a nationwide healthcare reform
in 2009, aiming to develop a universal basic health in-
surance system and offer safe, effective, convenient,
and affordable healthcare services for all its popula-
tions, especially those who have chronic diseases. By
the end of 2011, China successfully achieved universal
health insurance coverage (UHC) through three major
public health insurance programs, including Urban
Employee Basic Medical Insurance (UEBMI), New
Rural Cooperative Medical Scheme (NRCMS), and
Urban Resident Basic Medical Insurance (URBMI) [4].
Since then, Chinese governments have taken further
reform measures with priorities on broadening the
scope of insurance benefit coverage, increasing fiscal
subsidies, financing levels, and reimbursement rates,
as well as improving provider payment mechanisms
[5]. As a key step of further reform, NRCMS and
URBMI merged to form the Urban-Rural Resident
Basic Medical Insurance (URRBMI) in 2016 to im-
prove administrative efficiency and reduce inequality
in insurance benefits. In spite of the reform, dispar-
ities in insurance benefits and patients’ utilization of
healthcare services still exist [6, 7]. For example, one
recent study highlighted gaps in the quality of care,
control of chronic diseases, efficiency in delivery, con-
trol of health expenditures, and public satisfaction [8].
While the published studies have focused on patient

satisfaction with healthcare, there is a lack of studies
of satisfaction among chronic disease patients with
public health insurance programs in China [9]. It is
important to examine patient satisfaction with health
insurance programs for several reasons. First, UHC
policies should be tailored to patients’ needs and
expectations as recommended by World Health

Organization [10]. Second, assessment of patient satis-
faction and involving patients in health insurance
decision-making is an integral part of patient-centered
care. Third, as part of its latest policies to strengthen
public health insurance programs, China’s central gov-
ernment indicated that one of its primary goals is to
improve satisfaction with public health insurance pro-
grams by its population [11].
This study presents findings from a 2018 survey of pa-

tient satisfaction with China’s public health insurance
programs, which can be used as baseline information for
future research on whether China’s new policies achieve
the goal of improving patient satisfaction with public in-
surance. Specifically, we took a structural equation mod-
eling (SEM) approach, a series of statistical methods that
allow for analyzing complex relationships between one
or more independent and dependent variables. Due to
its methodological advantages, SEM has been widely
used in healthcare services and outcomes research [12–
14]. Since insurance coverage is particularly important
for patients with chronic diseases [15], our study added
new information to the literature by using SEM to
examine the satisfaction with China’s public health in-
surance programs by patients with chronic diseases,
whose ongoing healthcare needs are associated with
high costs and impose a heavy burden on the insurance
programs.

Methods
Research framework
We provided a brief review of the literature below be-
fore presenting our theoretical framework. Several
studies have applied the SEM approach to assess resi-
dents’ satisfaction with health insurance in China
[16–22]. However, none of the studies focused on pa-
tients with chronic diseases. While the participants
varied substantially across the studies, such as elem-
entary students, rural and urban residents [18, 20,
21]. Many of the participants had no experience of
getting reimbursement from insurance programs, and
consequently what they reported in the studies were
not their actual satisfaction with insurance programs,
but their expectations of the programs. In addition,
the findings were inconsistent across the published
studies. For instance, contrary to theoretical predic-
tions, one study found that the expanded scope of
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insurance coverage had a negative impact on patient
satisfaction [16], while the researchers did not offer
any convincing explanations.
Drawn from the literature review and the established

customer satisfaction theories, we developed a concep-
tual model (Fig. 1). Previous research found that the de-
gree of awareness of health insurance policies was a
factor associated with the satisfaction of healthcare ser-
vices [23, 24] and that enrollees’ health insurance know-
ledge and awareness of their premium contributions had
a major effect on the satisfaction of insurance programs
[25]. Therefore, our first hypothesis in the model is as
follows:

Hypothesis 1: Patients’ awareness of health insur-
ance policies has a direct positive effect on their
satisfaction with the health insurance schemes.

A prior study revealed a significantly positive correl-
ation between meeting patients’ expectations of
healthcare at the time receiving healthcare and pa-
tients’ satisfaction with the overall experiences of
medical service [26]. Prior studies also found that the
fulfillment of patients’ expectations of healthcare was
associated with greater improvement in patient-
reported outcomes and patient satisfaction [27–29].

The unfulfilled expectations, on the contrary, might
lead to ongoing concerns and disappointments among
patients [30]. Accordingly, we proposed the second
hypothesis below:

Hypothesis 2: Fulfilling patients’ expectations of re-
imbursement has a direct positive impact on their
satisfaction with health insurance.

The perceived value had significant effects on cus-
tomers’ satisfaction with the services they received [31,
32]. Specifically, the perceived value of healthcare ser-
vices has been shown to be an important predictor of
satisfaction with the services [33]. Moreover, health in-
surance enrollees were affected by their perceived value
of insurance programs in reaching their loyalty towards
the reimbursement schemes [34]. Thus, we propose Hy-
pothesis 3 and 4:

Hypothesis 3: The patients’ perceived value of health
insurance has a direct positive impact on their satis-
faction with health insurance.

Hypothesis 4: The patients’ perceived value of health
insurance has a direct positive effect on their trust in
health insurance.

Fig. 1 Hypothesized model of patient satisfaction with public health insurance programs. ξ: exogenous variables (variables that are not affected
by other variables in the model); η: endogenous variables (variables that are determined by one or more variables in the model). Endogenous
variables act as the dependent variable and exogenous variables are equivalent to the independent variables
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Increased customer satisfaction resulted in a decrease
in their complaints [35]. A previous study also indicated
that a decrease in patient satisfaction scores was corre-
lated with increased rates of unsolicited complaints [36].
As a result, patients’ satisfaction with health insurance is
likely to have a negative association with their com-
plaints with insurance programs. Prior research also in-
dicated that patients’ satisfaction with the healthcare
services had a positive impact on their trust in hospitals
[37]. Similarly, we proposed that satisfied insurance
enrollees tend to trust their insurance programs. Ac-
cordingly, the following hypotheses were formulated.

Hypothesis 5: Patients’ satisfaction with health in-
surance has a direct negative effect on their com-
plaints about health insurance.

Hypothesis 6: Patients’ satisfaction with health in-
surance has a direct positive effect on their trust in
health insurance.

We hypothesized earlier that three factors—patients’
health insurance policy awareness, the fulfillment of pa-
tients’ expectations of insurance benefits, and the pa-
tients’ perceived value of insurance coverage—predicted
patients’ satisfaction with health insurance programs.
We also proposed that patients with higher levels of sat-
isfaction with their insurance were more likely to trust
and less likely to complain about insurance programs.
Therefore, we held the view that the indirect effects of
the exogenous variables (i.e., the first three factors) on
the outcome variables (i.e., trust and complaints) would
be significant. Consequently, we proposed the following
hypothesis:

Hypothesis 7: Patients’ satisfaction with health in-
surance can mediate the effects of the exogenous var-
iables (policy awareness, the fulfillment of
expectations, and perceived value) on the final out-
come variables (complaints and trust).

Measures
Patients’ awareness of insurance policies
One of the potential predictors of the enrollees’ satisfac-
tion with health insurance was the awareness of insur-
ance policies such as premium and compensation [38].
Since 2018, China’s public health insurance programs
have been regulated by the National Healthcare Security
Administration (NHSA), which has decided on policies
and has provided guidelines about insurance premiums
and reimbursement at the provincial and regional levels,
directly impacting patients’ affordability and accessibility
to medical technologies and healthcare services [39].
The NHSA not only assumes administrative

responsibility for China’s public health insurance
programs but also integrates previously separated pur-
chasing powers, including medical care pricing, procure-
ment, and provider payments [40]. Understanding the
policies and guidelines issued by the NHSA and its
branches at the provincial level is a huge challenge for
patients since the policies and guidelines included many
specific features by type of insurance programs, such as
the catalog of health technologies covered by an insur-
ance program, the ceiling of insurance reimbursement,
the deductibles and copayment ratios by type of services,
and the reimbursement procedures, which may vary
across provinces and cities. Patients’ awareness of these
policy components has therefore been considered as
measurement variables in our model.

The fulfillment of patients’ expectations of insurance
benefits
A well-functioning health system responds in a balanced
way to a population’s needs and expectations [41]. It is
important for an insurance program to fulfill patients’
expectations of insurance benefits [42] since the fulfill-
ment is clearly linked with patient satisfaction [43]. Be-
cause the scope of healthcare services coved by an
insurance program, the reimbursement and copayment
ratios, as well as the reimbursement amount, have been
key features of insurance benefits [44, 45], we took such
attributes into consideration. In our survey, the scope of
covered healthcare services represented the catalog of
health technologies issued by the NHSA and its branch
in Jiangsu province, the reimbursement ratio referred to
the fixed proportion paid by an insurance program for
the covered healthcare services, and the reimbursement
amount was the payments made by the health insurance
program to patients.

Patients’ perceived value of health insurance coverage
Patients preferred healthcare services that they per-
ceived as valuable to their overall health needs [46,
47]. For insurance coverage to improve health, insur-
ance programs must improve patients’ care, not just
change how the care is paid for [15]. High-value
healthcare services are those whose clinical effective-
ness is well established, and whose health benefits are
judged to be proportional to their cost [48]. However,
it is very hard for patients to comprehend the con-
cept of the cost-effectiveness of medical technologies.
As shown in patient-centered surveys [49–51], effect-
iveness and cost were often treated as independent
attributes of medical technologies. Consequently, pa-
tients’ perceived clinical and economic values of
health insurance were considered in our study.
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Patients’ satisfaction with health insurance programs
Patients are key stakeholders and beneficiaries of health
insurance programs. Their views are important for shap-
ing health insurance policies, providing feedback on the
quality and responsiveness of insurance programs, and
bringing transparency and accountability to the insur-
ance policy-making process. To measure patients’ satis-
faction with health insurance, our study included
important latent variables, such as the scope of health-
care services covered by an insurance program, reim-
bursement rates, reimbursement amount by setting
(inpatient and outpatient services), and the efficiency of
the reimbursement procedure, all of which were selected
on the basis of prior study findings [38, 52].

Patients’ complaints about health insurance
Patients’ complaints often highlight problems that need
to be addressed in the healthcare system [53, 54]. Pa-
tients are sensitive to and able to identify a range of
problems in the system, some of which are not recog-
nized by conventional methods of health surveillance
(e.g., retrospective case reports, incident reporting sys-
tems) [55]. Patients’ complaints (sometimes referred to
as suggestions, feedback, or grievances) can also offer
valuable insights into health insurance by highlighting
problems that policymakers may not be aware of. To
capture patient sentiment and experience with health in-
surance programs, we included two variables with one
asking about whether a patient had any complaints
about his/her insurance program, and the other about
whether a patient tried to find solutions to his/her com-
plaints by calling or writing to the NHSA and its
branches or other agencies (e.g., Health Commissions at
the national, provincial and local levels).

Patients’ trust in health insurance programs
Patients’ trust in health insurance schemes is central to
policymakers and can be used as a potential marker for
how patients evaluate the performance of health insur-
ance. In addition, patients’ willingness to pay for and
willingness to join a health insurance plan could reflect
the degree of their trust in the insurance schemes [56,
57]. Therefore, we measured patients’ trust in health in-
surance by using variables about their confidence in the
reimbursed medical technologies, their willingness to re-
main enrolled in health insurance schemes, and their
confidence in the sustainability of their insurance
schemes.

Sampling
To test the hypotheses empirically, we performed a sur-
vey. The questionnaire consisted of two parts. The first
part was about patient socio-demographic characteris-
tics, such as gender, age, education, employment, type of

insurance, family monthly income, and medical history.
The second part had 22 items representing the above six
latent variables (Additional file 1: Table S1). All items
were measured by a seven-point Likert scale. For ex-
ample, for the item of satisfaction with the overall insur-
ance reimbursement experience, the variable was coded
as: strongly dissatisfied = 1, dissatisfied = 2, somewhat
dissatisfied = 3, neither satisfied nor dissatisfied = 4,
somewhat satisfied = 5, satisfied = 6, and strongly satis-
fied = 7.
Before the pilot study, we consulted experts on the

content validity of the questionnaire. Then, the pilot
study was conducted between April and May 2018 with
90 patients with chronic diseases participated in the sur-
vey. Responses from the patients led to a detailed revi-
sion of the survey questions. During the pilot, we also
tested the reliability of the questionnaire.

Field study
Our formal survey was conducted in 10 tertiary public
hospitals (Additional file 1: Table S2) in Jiangsu Province
between June and October 2018. Inclusion criteria were
patients 18 years of age or older, participating in a public
health insurance program, who had a history of diabetes,
chronic cardiovascular disease, chronic cerebrovascular
diseases, or chronic respiratory diseases. Patients were
recruited consecutively during the study period.
We decided on our sample size by using the following

rules. One is that Mitchell suggested that there should
be 10 to 20 times as many cases as variables in SEM
analysis [58]. An optimal ratio of 20:1 (number of partic-
ipants to number of parameters to estimate) was recom-
mended for increased confidence in the results [59]. The
SEM questionnaires were administered through one-to-
one, face-to-face interviews to ensure the validity and
completeness of the investigation. Our interviewers con-
sisted of 13 medical students, all of whom were in hospi-
tals doing their internships during the research period.

Statistical analysis
Since our objective was to conduct a confirmatory factor
analysis, a covariance-based SEM was preferred. The
data analysis was undertaken by SPSS 23.0 (IBM Corp.,
Armonk, NY, USA) and AMOS 24.0 (IBM Corp.,
Armonk, NY, USA). In the first stage, the reliability and
validity of the constructed model and measurement
items were tested. The internal consistency was mea-
sured using Cronbach’s alpha coefficient. The conver-
gent validity was assessed by factor loading, composite
reliability (CR), and average variance extracted (AVE).
To ensure discriminant validity, we verified whether the
square root of AVE was greater than the correlations of
the constructs [60].

Geng et al. BMC Public Health         (2021) 21:1886 Page 5 of 12



The second stage was the goodness-of-fit test, i.e., the
substantial differences between the covariance structure
observed and the covariance structure implied by the
anatomical model. Absolute fit indices, incremental fit
indices, and Parsimonious fit indices were used as the
criteria to assess the goodness-of-fit [61].
In the third stage, mediation and moderation analysis

were conducted. The standardized direct effects, indirect
effects, and total effects were estimated using the max-
imum likelihood method for normal distribution param-
eters. We used 5000 bootstrap samples with 95% bias-
corrected confidence intervals to determine the signifi-
cance of results and subsequently validated the proposed
model. The connection strength (path coefficient) re-
flects the response of the dependent variable to a unit
change in an explanatory variable while the other vari-
ables in the model are kept constant [62]. A positive co-
efficient means that a unit increase in the activity
measure of one structure contributes to a direct increase
in the activity measure of structures to which it projects,
in proportion to the size of the coefficient. While a nega-
tive coefficient means that an increase in the activity
measure in one structure causes a direct, proportionate
decrease in the activity measure of structures it projects
to.
Finally, the multi-group analysis was performed by

type of insurance (UEBMI and URRBMI) to examine if
there were differences in factor loadings, regression
weights, and factor variance between the two groups.
The measurement weights, structural weights, and struc-
tural covariances were constrained to be equal across
groups.

Results
Demographic characteristics of the study patients
A total of 966 patients consented to participate in the
SEM survey. Data from 922 patients were complete and
used in the analysis. The 44 patients were excluded from
the analysis due to non-compliance with the inclusion
criteria, incomplete or invalid data. Table 1 presented
the demographic characteristics of the included patients.
The sample consisted of more males than females
(56.62% vs. 43.38%). The mean age of the patients was
62.93 years (standard deviation 13.11, ranging from 19 to
94 years). There were more UEBMI enrollees than
URRBMI enrollees (55.97% vs. 44.03%).

Reliability and validity analyses
The Cronbach’s α ranged from 0.826 to 0.941 for the
constructs (Additional file 1: Table S3), which supported
the internal consistency of the measurement items. The
scales of CR showed a high degree of composite reliabil-
ity, which was essential for establishing structural rela-
tionships between the indicators and the latent variables.

The AVE value was higher than the threshold of 0.5,
which offered evidence of convergent validity. Factor
loading values ranged from 0.603 to 0.947, indicating the
construct validity of the measurement scales. The square
root of AVE was greater than the correlation involving
the constructs (Additional file 1: Table S4), confirming
the discriminant validity.
Generally, patients were not well aware of their insur-

ance policies (mean value of measurement ranging from
3.079 to 3.860) and had few complaints about their in-
surance programs (3.017 to 3.222). Patients expressed a
moderate level of their insurance programs’ fulfillment

Table 1 Demographic characteristics of the study patients
(n = 922)

Characteristics n (%)

Gender

Male 522 (56.62)

Female 400 (43.38)

Age groups

≤ 34 27 (2.93)

35 ~ 49 101 (10.95)

50 ~ 64 347 (37.64)

65 ~ 79 354 (38.39)

≥ 80 93 (10.09)

Education

Unschooled 110 (11.93)

Elementary school 249 (27.01)

Middle school 302 (32.75)

High school 149 (16.16)

Junior college or above 112 (12.15)

Employment

Farmer 198 (21.48)

Urban employee 197 (21.37)

Retiree 348 (37.74)

Freelancer 140 (15.18)

Unemployed 39 (4.23)

Type of insurance

UEBMI 516 (55.97)

URRBMI 406 (44.03)

Family monthly income (CNY) a

< 2000 179 (19.41)

2001 ~ 4000 246 (26.68)

4001 ~ 6000 217 (23.54)

6001 ~ 8000 103 (11.17)

8001 ~ 10,000 70 (7.59)

> 10,000 107 (11.61)
aThe average exchange rate between US Dollars and the Chinese Yuan (CNY)
in 2018 was 1: 6.56
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of their expectations of health insurance benefits (3.992
to 4.073) and a moderate level of satisfaction with their
insurance programs (4.039 to 4.393). Measurement vari-
ables with the highest score were patients’ perceived
value of insurance coverage (5.547 to 5.700) and trust in
insurance (5.194 to 5.680).

Goodness-of-fit analysis
Since the hypothesized measurement model provided an
adequate representation of the data, reflecting a good fit,
no further modification of the model was needed (Add-
itional file 1: Table S5). There was sufficient normality
on multivariate tests, with the absolute value of skewness
was less than 1.0, and the kurtosis value was less than
1.5. We also found a Kaiser-Meyer-Olkin value of 0.880
and a P-value less than 0.001 in Bartlett’s test of spher-
icity, indicating the suitability of data for SEM.

Confirmatory factor analysis of the hypothesized
structural model
The standardized path coefficients for all six latent vari-
ables were statistically significant (P < 0.01) (Fig. 2). Pa-
tients’ awareness of health insurance policies and their
insurance programs’ fulfillment of their expectations of
insurance benefits positively influenced their satisfaction
with insurance (P < 0.001) (Hypothesis 1; Hypothesis 2).
The patients’ perceived value of insurance coverage was
positively related to both satisfaction and trust (P <

0.001) (Hypothesis 3; Hypothesis 4). In addition, pa-
tients’ satisfaction with insurance was negatively related
to their complaints about insurance and positively re-
lated to their trust in their insurance programs as hy-
pothesized (P < 0.001) (Hypothesis 5; Hypothesis 6). The
fulfillment of patients’ expectations of insurance benefits
had the largest effect on their satisfaction with health in-
surance (coefficient = 0.593, P < 0.001), while the pa-
tients’ perceived value of insurance coverage had the
largest impact on their trust in health insurance (coeffi-
cient = 0.409, P < 0.01).
The exogenous variables (awareness of insurance pol-

icies, fulfillment of expectations of insurance benefits,
and perceived value of insurance coverage) had indirect
effects on patients’ complaints and trust (Table 2). These
variables also exerted direct effects on patients’ satisfac-
tion with insurance. Thus, it could be inferred that pa-
tients’ satisfaction with insurance played a mediating
role in the hypothesized model, and Hypothesis 7 was
proved.

Multi-group analysis by type of insurance
Compared to URRBMI patients, UEBMI patients had a
higher degree of satisfaction with insurance on average,
in terms of the scope of healthcare services covered, re-
imbursement ratio, reimbursement amount, the effi-
ciency of reimbursement procedure, and overall
reimbursement experience (Table 3). Although

Fig. 2 Structural path estimates of the hypothesized model. Single arrows represent the standardized parameter estimates of the direct effects,
and multi-headed arrows represent the standardized correlations. To simplify the presentation of the model, the manifest variables have been
omitted.*P < 0.01, **P < 0.001
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differences in the degree of satisfaction by type of insur-
ance, the hypothesized paths were statistically significant
in UEBMI and URRBMI groups, and main findings from
the SEM were also proved by the multi-group analysis
(Table 4).
Despite the equality constraints imposed on both fac-

tor loadings and regression weights, the model of the
structured weight fitted the data well (e.g., CFI = 0.967)
and demonstrated an acceptable approximation (RMSE
A = 0.039) (Additional file 1: Table S6). The constrained
and unconstrained models did not significantly differ in
measurement weights (P = 0.053) and structural
covariances (P = 0.191) (Additional file 1: Table S7).
Although there was statistical significance (P = 0.019) in
the structural weights, the CFI difference test met the
cut-off criteria of less than 0.01. As Cheung and
Rensvold [63] reasoned that it could be more rational
to base invariance decisions on a difference in CFI
(ΔCFI) rather than on χ2 values, as the χ2 difference test
was an excessively stringent test of invariance [64, 65].
Thus, the constructs of the model were reasonably
invariant and thus comparable across UEBMI and
URRBMI groups.

Discussion
Owing to the rising burden of chronic diseases, health-
care systems in many countries are struggling to keep
pace with the increased health expectations and health-
care demand by patients with chronic diseases, especially
as the countries are making progress towards UHC [66].
Our study provided information about satisfaction with
health insurance by patients with chronic diseases after
China had established its UHC. We proposed a hypothe-
sized model and provided empirical evidence on pa-
tients’ satisfaction with insurance programs. Our results
showed that patients’ awareness of health insurance pol-
icies, their insurance programs’ fulfillment of their ex-
pectations of insurance benefits, and their perceived
value of insurance coverage positively predicted their
satisfaction with insurance. Among the exogenous vari-
ables, the fulfillment of patients’ expectations of insur-
ance benefits had the largest effect on satisfaction with
insurance. Patients’ perceived value of insurance cover-
age not only affected their satisfaction with insurance
but also had a direct impact on the degree of trust in in-
surance. Moreover, our findings suggested that patients
with a high level of satisfaction with insurance had a

Table 2 Standardized direct and indirect effects of the hypothesized model (n = 922)

Type of effects Path Mean effects S.E.

Direct effects Policy awareness ➞ Satisfaction 0.183** 0.028

Fulfillment of expectations ➞ Satisfaction 0.593** 0.027

Perceived value ➞ Satisfaction 0.165** 0.030

Perceived value ➞ Trust 0.409* 0.045

Satisfaction ➞ Trust 0.236** 0.041

Satisfaction ➞ Complaints −0.443** 0.038

Indirect efects Policy awareness ➞ Complaints −0.081** 0.014

Fulfillment of expectations ➞ Complaints −0.263** 0.025

Perceived value ➞ Complaints −0.073** 0.015

Policy awareness ➞ Trust 0.043** 0.009

Fulfillment of expectations ➞ Trust 0.140** 0.026

Perceived value ➞ Trust 0.039** 0.010

S.E. standard error; *P < 0.01; **P < 0.001

Table 3 One-way ANOVA of the variations in satisfaction by type of insurance

Variables UEBMI (n = 516) URRBMI (n = 406) T-
statisticsMean S.D. Mean S.D.

The scope of healthcare services covered by insurance program 4.34 1.325 4.03 1.224 3.716**

The proportion of medical expenditure reimbursed by insurance program 4.38 1.316 3.99 1.251 4.634**

The reimbursement amount by insurance program for outpatient services 4.18 1.341 3.86 1.260 3.701**

The reimbursement amount by insurance program for inpatient services 4.41 1.312 4.01 1.263 4.638**

The efficiency of reimbursement procedure 4.49 1.261 4.22 1.234 3.259*

The overall insurance reimbursement experience 4.55 1.226 4.19 1.140 4.639**

S.D. standard deviation; *P < 0.01; **P < 0.001
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higher degree of trust in the insurance and few com-
plaints about insurance.
One SEM study with 483 valid questionnaires from

the NRCMS enrollees found that patients’ perceived reli-
ability of health insurance had a significant positive ef-
fect on satisfaction but did not have a significant effect
on continued insurance enrollment [22]. In that study,
trust was part of the manifest variables related to the
perceived reliability, compared with trust as an inde-
pendent latent variable in our research. Chen W et al.
conducted a cross-sectional study to evaluate the effects
of trust in primary care physicians on satisfaction with
general medical services among hypertension patients in
rural China [67]. They concluded that patients’ trust in
physicians’ benevolence had a positive effect on their
satisfaction [67]. However, our study had different re-
search objectives and distinct hypotheses. We found that
a higher level of satisfaction with insurance by patients
increased the trust in insurance programs. Recent stud-
ies [68–70] also proved that increase in patient satisfac-
tion could have a positive impact on patients’ trust.
Another SEM research on URRBMI enrollees suggested
that the perception of policy quality was a decisive factor
in the perceived quality of URRBMI [20]. Given our re-
sults that patients’ awareness of their insurance policies
was very limited, it seemed to be a little bit difficult for
patients to make a non-biased assessment of the policy
quality.
Although different variables, participants, and models

were used by prior health insurance studies [20, 22] as
compared with our analysis, similar conclusions were
drawn in terms of key factors influencing patient satis-
faction, such as reimbursement ratio, the scope of
healthcare services, and technologies listed in the insur-
ance catalog. On the other hand, we identified several
new findings that had not been reported by prior
research.
First, we found a low level of awareness of the in-

surance policies among the study patients. Our find-
ing suggests that policymakers need to increase
patients’ awareness of their health insurance policies
so that they can understand and take full advantage

of insurance benefits, and subsequently have higher
levels of satisfaction with and trust in insurance pro-
grams. Specifically, the NHSA and its branches need
to formulate and implement communication strategies
by using various methods, such as conventional bro-
chures and social media [71], to increase patients’
knowledge and understanding of insurance benefits
and the policies and procedures of getting reimbursed
for medical expenditure [72].
Second, the major predictor for patient satisfaction

with health insurance was the fulfillment of patient ex-
pectations of insurance benefits. Our results can be help-
ful for policymakers to focus on patient-centered care
and patient satisfaction by optimizing insurance schemes
to meet patients’ expectations. Policymakers are sug-
gested to pay close attention to patients’ demands and
rationally formulate evidence-informed reimbursement
policies that meet patients’ expectations. The significant
effect of expectation fulfillment on patient satisfaction,
underscores the importance of health insurance per-
formance, as their expectations strongly depend on fac-
tors such as the reimbursed healthcare service, the
copayment ratio, and the compensation amount.
Third, patients’ perceived value of insurance coverage

had direct and significant positive effects on their trust
in health insurance. Our finding highlights the import-
ance of incorporating patient perspectives in making
health insurance policies [73]. Even though it has been
rare to engage patients in China’s health insurance
decision-making process, our finding suggests that pol-
icymakers in China should at least measure patients’
perspective of health insurance as part of their ongoing
efforts to increase satisfaction with health insurance by
patients, especially those who have chronic diseases.
Finally, we found a higher degree of satisfaction by

UEBMI patients, compared with URRBMI patients. One
possible explanation for the finding is the disparities in
insurance benefits and healthcare utilization between the
two groups. As previous studies showed, URRBMI pa-
tients had a significantly shorter length of hospital stay
and higher out-of-pocket expenditures when compared
with concurrent UEBMI patients [74–76]. To increase

Table 4 Standardized path coefficients of the multi-group analysis

Path UEBMI (n = 516) URRBMI (n = 406)

Mean effects S.E. Mean effects S.E.

Policy awareness ➞ Satisfaction 0.207** 0.036 0.130** 0.048

Fulfillment of expectations ➞ Satisfaction 0.650** 0.031 0.506** 0.049

Perceived value ➞ Satisfaction 0.132** 0.038 0.217** 0.048

Perceived value ➞ Trust 0.400** 0.060 0.412** 0.067

Satisfaction ➞ Trust 0.264** 0.055 0.181** 0.058

Satisfaction ➞ Complaints −0.477** 0.049 −0.370** 0.063

S.E. standard error; **P < 0.001
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satisfaction with health insurance among URRBMI pa-
tients, China’s policymakers need to make further efforts
to improve URRBMI benefits, especially its reimburse-
ment level.
Our research applied a patient-centered approach to

reflect patient’s views of and satisfaction with health in-
surance. The SEM allowed us to test several relation-
ships simultaneously within a conceptual model, which
is important for patient satisfaction research where many
mediating variables are suspected to have complex inter-
correlations. Unlike other studies [20, 22], the partici-
pants in our SEM were patients with chronic diseases
who had actual experiences of getting reimbursed for
their outpatient and/or inpatient care. Consequently,
their views can truly reflect the real-world performance
of insurance programs. Motivated by the inequalities in
reimbursement rates and service coverage between
UEBMI and URRBMI, we conducted a multi-group SEM
analysis by type of insurance, which was seldom used by
previous studies of patient satisfaction with health insur-
ance in China.
Notwithstanding the strengths, there are several limi-

tations in our study. First, our survey was performed in
tertiary hospitals, where patients were likely to have
more severe diseases and higher demand for healthcare
services than the patients in secondary and primary hos-
pitals. Second, our sampled hospitals were located in
Jiangsu province, one of the most economically devel-
oped regions in China. Future studies are warranted to
have nationally representative samples. Finally, our re-
search provides suggestions under current health insur-
ance policies in China. Future studies need to develop
more accurate measurement variables and survey items
according to different health insurance policy settings
and perform comprehensive assessments on patient
satisfaction.

Conclusions
Our study established a hypothesized model on satisfac-
tion with China’s public health insurance programs by
patients with chronic diseases. Our empirical analysis
confirmed significant effects on patients’ satisfaction of
key factors (e.g., patients’ awareness of health insurance
policies, insurance programs’ fulfillment of their expecta-
tions of insurance benefits, and their perceived value of
insurance coverage). Our findings have important impli-
cations for policymakers who are taking initiatives to
sustain the country’s UHC.
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