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Abstract

Patient moral hazard is a significant issue in healthcare system reform and a prominent factor affecting the
efficiency of healthcare services in China. Based on the consolidation of urban and rural resident health insurance,
this paper employs a staggered DID model to analyze the impact of patient moral hazard on the healthcare
service utilization. The findings are as follows. First, the healthcare service utilization significantly increases after
the consolidation of urban and rural resident health insurance. This conclusion remains robust when subjected

to the placebo test, the mitigation of non-random policy effects, and the exclusion of other insurance type
interference. Second, after considering the effects of patient healthcare demand release, supplier-induced demand,
and collusion between doctors and patients, we find the evidence of patient moral hazard leading to increased
healthcare service utilization. Third, patient moral hazard is mainly manifested in the heightened utilization of
patients with general illnesses and middle income, indicating the phenomena of “over-treatment for minor
ailments”. The study is limited by its focus on expanded reimbursement in urban and rural insurance consolidation,
excluding details like fund management changes. Future research should incorporate more policy details and
longer time horizons.
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Introduction

The challenge of “difficult access and high expense of
medical treatment” has hindered the development of
healthcare system in China. With the improvement
of medical insurance coverage leading to a significant
reduction in healthcare service costs, the issue of “high
expense of medical treatment” has been partially allevi-
ated. However, the problem of “difficult access of medi-
cal treatment” still remains. The overcrowding and bed
shortages in large hospitals, making it difficult for some
severe and emergency patients to access in. Concur-
rently, there is the overutilization of healthcare services
for less severe cases, resulting in the wastage of medical
resources and the detriment to the residents’ health. In
the healthcare market, patients may seek unnecessary
treatments out of a sense of prevention, while health-
care suppliers may induce patients to overuse services
for financial benefits. Information asymmetry between
healthcare suppliers and patients exacerbates the struc-
tural shortage in medical resources, generating a signifi-
cant challenge for healthcare reform in China.

In 2016, the Chinese central government issued “Opin-
ions in Consolidating the Basic Medical Insurance
System for Urban and Rural Residents’, marking the ini-
tiation of nationwide consolidation of urban and rural
medical insurance. This policy integrates two different
medical insurance systems, namely, the urban resident
basic medical insurance and the new rural cooperative
medical care, into a comprehensive medical insurance
system known as the basic medical insurance for urban
and rural residents. The consolidation aims to eliminate
disparities in medical insurance for urban and rural resi-
dents, promote the equity and accessibility of healthcare
services, and represents a substantial government invest-
ment to benefit the people. However, with information
asymmetry in the healthcare market, is there any patient
moral hazard due to the promotion of medical insurance
coverage? And would the healthcare suppliers exploit
their information advantage seeking for the extra incen-
tives? These are crucial topics regarding the healthcare
reform in China. This study employs the consolidation of
urban and rural health insurance as an exogenous shock,
and applies a staggered DID model to analyze the impact
of patient moral hazard on healthcare service utilization,
showing the practical significance for reducing unneces-
sary medical expenditure and alleviating the burden of
the healthcare system.

Since Arrow [1] introduced the concept of moral haz-
ard into the healthcare research, the information asym-
metry has been the focus in the academic. Information
asymmetry in the healthcare insurance market originates
from both demand and supply sides. Patient moral haz-
ard indicates that individuals, upon purchasing health
insurance, may engage in high-risk behaviors or consume
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more healthcare services. Moral hazard can be classified
into ex-ante and ex-post moral hazard based on different
motivations. Ex-ante moral hazard suggests that individ-
uals, after participating in health insurance, may reduce
their concerns for their own health. For example, some
individuals may increase their unhealthy behaviors, such
as smoking and drinking.

This article focuses on ex-post moral hazard, which
refers to individuals deliberately causing insurance inci-
dents to claim insurance benefits. The wastage of medi-
cal resources and the inefficiency of healthcare services
prompted by moral hazard derives significant concerns
in healthcare insurance reform [2-6]. Junga and Tran
[7] used U.S. data to find that, when the medical insur-
ance coverage grew to a certain level, ex-post moral haz-
ard became the main cause of healthcare costs increase.
Wong et al. [8] discovered that patients participating in
social medical insurance tended to overuse healthcare
services compared to patients who purchased private
health insurance. Cheng and Chiang [9] found that the
frequency of patient seeking medical advice was dou-
bled after the implementation of health insurance policy.
Einav and Finkelstein [10] found that, with increased
medical insurance coverage, the total cost of healthcare
payments expanded significantly.

Some scholars have simplified healthcare services
to analyze them as ordinary goods [11-13]. Nyman
et al. [12] proved that the reimbursed portion of medi-
cal expenses by individuals who participated in medi-
cal insurance was considered a transfer payment from
healthy individuals to patients. The increased healthcare
expenditures by individuals after participating in medical
insurance can be divided into two parts. First, efficient
income effect, which means the decrease in self-paid is
considered as an increase in income. Second, inefficient
substitution effect, which means the decrease of medical
products price would not increase the healthcare service
utilization. Li et al. [13] analyzed the patient moral haz-
ard of rural residents in China based on this theory and
combined it with the consolidation of urban and rural
resident health insurance policy. They claimed that the
effective moral hazard accounted for 43.33-66.36% of the
overall moral hazard.

Other scholars argue that supplier-induced demand
is a significant reason for the increased utilization of
healthcare services [14—17]. Supplier-induced demand in
the healthcare market refers to situations where health-
care suppliers, driven by their own benefits, encourage
patients to increase unnecessary medical consumption.
Roberts et al. [18] found that in the U.S. health insur-
ance market, larger market share insurance companies
could lower prices for medical service reimbursement,
confirming the significant role of supplier market power
in bargaining. Finkelstein [19] discovered that the
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introduction of health insurance led to increased invest-
ments by hospitals and higher medical expenses for
patients. A major factor of increasing patient medical
costs was healthcare suppliers employing advanced med-
ical equipment to enhance treatment intensity. Wu [17]
observed that after restricting the percentage of medi-
cine sales, some doctors compensated for reduced medi-
cine sales by increasing non-medicine expenditures, with
no significant impact on the overall income of health-
care suppliers. These phenomena are prevalent among
insured patients, and further research has revealed that
the insurance status of patients plays a crucial role in
supplier-induced behavior. Eliason et al. [16] found that
healthcare suppliers’ decision-making was not mainly
driven by delivering effective patient care and treatment,
but rather aimed at maximizing their financial compen-
sation. Currie et al. [15] noted that in the usage of anti-
biotics, patients did not actively choose the treatment.
Instead, the decisions were depended on the healthcare
suppliers. Lu [20] also claimed that when doctors could
gain profit from patients’ medical expenses, the treat-
ment expenses in insured patients were 43% higher than
those in uninsured patients, indicating that doctors con-
sidered patients’ insurance status to engage in excessive
healthcare, thereby earning extra benefits.

Healthcare policy reform that reduces medical costs
for residents could potentially increase their healthcare
service utilization. However, there is limited research on
whether the increased utilization of healthcare services is
associated with moral hazard. Some studies used insur-
ance coverage as a premise for patient moral hazard [8,
10, 12]. Nonetheless, the level of social health insurance
coverage in China is almost saturated, such approach
may be less suitable currently in China. The increase in
healthcare service utilization is mainly influenced by
three factors: patient moral hazard, healthcare demand
release, and supplier-induced demand. Some studies
attributed the increase in healthcare service utilization
solely to policy effects without considering the impact
of patient moral hazard. Additionally, other studies
identified the presence of patient moral hazard but may
not effectively account for the interference of supplier-
induced demand [11, 12]. Certain literatures found that
patient moral hazard could negatively affect the policy
effects of health insurance reforms but has not delved
into which specific demographic groups are more prone
to have moral hazard [3-5].

This paper extends previous literatures in the follow-
ing ways. Firstly, with the medical insurance coverage
approaching saturation, the measurement standard based
on whether residents are insured is outdated. Instead, this
study employs the increased reimbursement rates in the
consolidation of urban and rural health insurance as an
exogenous shock, which is more practically significant. In
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addition, previous research relied on the recall of survey
respondents to determine their participation in medi-
cal insurance. This method overlooks issues related to
respondents’ limited awareness, lack of expertise, and
recall biases regarding the healthcare reforms. Given
that the consolidation of urban and rural health insur-
ance is implemented at the city level, it is more realistic
to be accordance with the timing of policy implementa-
tion in respondents’ cities. Secondly, few studies explore
the impact of patient moral hazard, medical demand
release, and supply-induced demand factors compre-
hensively. This paper, considering the characteristics of
various information asymmetry factors, offers a more
comprehensive analysis of key factors affecting health-
care service utilization to confirm the existence of patient
moral hazards. Thirdly, this paper provides a validation
of the existence of patient moral hazards by examining
the behaviors and motivations of different demographics,
indicating that the “over-treatment for minor ailments”
is the main pattern of patient moral hazards, especially
among patients with general illnesses and middle income.

Institutional background and theoretical
framework

Institutional background

The consolidation of the basic medical insurance for
urban and rural residents (simplified as “urban-rural
health insurance consolidation”) is a major reform pol-
icy implemented in accordance with documents such
as “Opinions on Consolidating the Basic Medical Insur-
ance for Urban and Rural Residents” Its main objective
is to establish a more equitable and efficient healthcare
coverage system, catering to the diverse medical insur-
ance needs of different regions and groups while reduc-
ing the urban-rural disparity in healthcare coverage.
The core of this reform involves the consolidation of the
previous urban resident basic medical insurance and the
new rural cooperative medical insurance into one unified
system, known as the urban-rural resident basic medical
insurance.

Urban-rural health insurance consolidation was ini-
tially piloted in selected cities, such as Chengdu in 2009.
In subsequent years, developed cities in eastern China,
such as Tianjin, Xiamen, and Suzhou, also implemented
this reform. The nationwide implementation began in
2016 after the central government released the “Opin-
ions on Consolidating the Basic Medical Insurance for
Urban and Rural Residents” By the end of 2018, 80% of
cities in China had completed the consolidation. Accord-
ing to the guideline, consolidated cities are required to
achieve the “Six Unifications” within the administrative
boundaries of the municipality, encompassing unified
coverage, funding policy, benefit provisions, insurable
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medicine contents, designated management, and fund
administration.

The key components of urban-rural health insurance
consolidation can be summarized as follows.

Equalization of urban-rural benefits and improved welfare
for rural residents Documents from municipal govern-
ment claim the unequivocal use of a common medicine
list for urban and rural residents engaged in the basic
medical insurance. This equalizes the healthcare coverage
for urban and rural residents and notably enhances the
welfare of rural residents.

Expansion of the insurable medicine contents and insur-
ance coverage With the standardization of insurable
medicine contents, the range of medicine eligible for reim-
bursement by rural residents has significantly expanded.
For instance, in Hebei province, prior to the consolida-
tion, the medicine contents for the new rural cooperative
medical insurance and urban resident medical insurance
included 1,000 and 2,400 types, respectively. After the
consolidation, the unified medicine contents comprised
2,900 types.

Increase in reimbursement rates Consolidation docu-
ments from various cities include provisions for rais-
ing the reimbursement rates for medical services. For
instance, in Guangdong province, after the consolidation,
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the inpatient reimbursement rate increased from 54 to
76%, and the payment cap rose from ¥5,000 to ¥44,000.

These measures represent significant changes in urban-
rural health insurance consolidation, with the aim of
improving access to medical services for residents, which
holds practical significance in our subsequential research.

Theoretical framework

Based on the facts of improved medical benefits due to
the consolidation of urban and rural health insurance,
this paper analyzes the impact of information asymme-
try on healthcare service utilization. As depicted in Fig. 1,
the reasons for the increase in healthcare service utiliza-
tion resulting from the consolidation are complicated.
The urban-rural health insurance consolidation affects
medical service utilization in following ways:

Ex-post moral hazard The consolidation may influence
patient behaviors due to the increase of reimbursement
rates. This, in turn, might lead to unnecessary medical
expenses incurred by patients.

Ex-ante moral hazard The reduced cost of medical treat-
ment after the consolidation may weaken the importance
which some residents attach to their health. This could
potentially encourage or exacerbate unhealthy behaviors
such as smoking and alcohol consumption. However, the
academic has not yet reached a consensus regarding the
direct relationship between ex-ante moral hazard and

Medical Demand

Fig. 1 Theoretical framework
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increased healthcare service utilization [21-23]. A com-
prehensive explanation of this issue requires specialized
knowledge from the medical research and clinical expe-
rience. Therefore, this paper does not focus on ex-ante
moral hazard in our analysis.

Medical demand release and  supplier-induced
demand The treatment cost for patients is reduced after
the consolidation. Consequently, some individuals who
previously refrained from seeking medical care due to
cost considerations can now afford the necessary treat-
ment. And urban-rural health insurance consolidation
also affects healthcare suppliers. These suppliers with spe-
cialized skills hold information advantages in the health-
care market. They may be motivated by financial benefits,
resulting from the substantial government funding, to
induce patients into unnecessary medical consumption.

Collusion between patients and doctors Patients and
doctors may conspire to perform unnecessary diagno-
sis and treatments in order to obtain medical insurance
reimbursements or other economic incentives, ultimately
resulting in the wastage of healthcare resources.

The urban-rural health insurance consolidation in
China aims to equalize healthcare benefits between
urban and rural residents and elevate the overall health-
care coverage for residents. However, factors such as
patient moral hazard, supplier-induced demand, and
mutual collusion can influence the effectiveness of the
policy. How can we validate the claim that patient moral
hazard may lead to an increase in healthcare service uti-
lization? Do healthcare suppliers encourage or induce
patients into overutilizing healthcare services? This paper
places a particular focus on addressing these questions
above.

Empirical design

Data source

This paper utilizes the China Health and Retirement Lon-
gitudinal Study (CHARLS) database from Peking Uni-
versity for the analysis. The selection of the CHARLS
database is based on several considerations. Firstly,
CHARLS data includes specialized and detailed individ-
ual health examination information, which is essential for
a comprehensive study of patients” healthcare service uti-
lization behaviors. Secondly, the middle-aged and elderly
people face increased health risks and a higher frequency
of healthcare service utilization. The main survey sub-
jects in the CHARLS database are individuals aged at
least 45, which provides a sufficient sample size that
meets the research requirements. Thirdly, the implemen-
tation of urban-rural health insurance consolidation is at
the city level. And the CHARLS database allows access to
the municipal information (unlike other micro-databases
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only at the province level), which aligns with the research
needs. This paper uses survey data from 2011 to 2018,
including four merged periods. We remove the samples
with missing or abnormal values, and all continuous vari-
ables underwent winsorization at the 1% level on both
the upper and lower bound.

Model specification
Urban-rural health insurance consolidation is imple-
mented at the city level, and the timing of completion
varies across different cities. Based on such characteris-
tics, this paper employs a staggered Differences-in-Dif-
ferences (DID) model for the analysis.

The model is specified as follows:

Utilizationiet = o + B 1URHet + 3 Xict +0 ¢ +0 ¢ + € et (1)

In Eq. (1), i, ¢, and t represent the individual identifier,
the place of household registration, and the survey year,
respectively. Utilization;.; denotes the healthcare ser-
vice utilization, defined as whether the individual was
hospitalized during the year. URH,, is the core explana-
tory variable, representing whether the individual’s city
implemented urban-rural health insurance consolidation
in year t. Detailed explanations for the variable selection
in the subsequent sections will provide more information
about this indicator. X ; represents the control variables
selected in this paper. ¢ . and 0 ; control for fixed effects
at the regional and time levels, and € ;. is the random
error term.

Variable selection

Dependent variable: Utilization. This paper selects
whether the respondent was hospitalized within one year
of the survey as the dependent variable. If the respondent
had a hospitalization experience within one year of the
survey, it is denoted as 1; otherwise, it is denoted as 0.
The reason of choosing hospitalization representing the
healthcare service utilization is that patients are more
impressive about their hospitalization experiences, which
is beneficial to avoid recall bias in the survey data [13].

Core independent variable: URH. The specific time of
policy implementation is obtained from formal docu-
ments published by the municipal government. If the
policy implementation date precedes the year of the
respondent’s survey, the variable {/RH is assigned 1 for
the year t; otherwise, it is assigned 0.

Control variables. The main control variables include
gender, age, household registration type, marital status,
years of education, self-rated health index, household
population size, household annual income, and house-
hold wealth.

Table 1 provides descriptive statistics for main vari-
ables in this paper.
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Table 1 Descriptive statistics for main variables
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Variables Definition Std Mean
Utilization Hospitalization within one year of the survey 0.310 0.108
URH Urban-rural health insurance consolidation 0.469 0.326
Gender Male=1; Female=0 0.500 0.482
Age Age 10.00 60.79
Registration Household registration type: 0417 0.776
Rural=1; Urban=0
Marriage Marital status: 0.347 0.860
Married or cohabited = 1; Otherwise =0
Education Years of education 4.727 4.544
Health Self-rated health index 0.963 3.039
Population Household population size 1.663 3.240
Ln_Income Household annual income 2360 9.012
Ln_Wealth Household wealth 1.882 11.080
Table 2 The baseline regression of URH affecting utilization
(1) (2) (3)
LPM Logit Model Probit Model
URH 00124 017117 0.0941"
(0.0074) (0.0818) (0.0436)
Gender 0.0065 0.0515 0.0310
(0.0042) (0.0464) (0.0250)
Age 0.0026™ 00292 00157
(0.0002) (0.0027) (0.0015)
Registration -0.0306™" 03199 -0.1735"
(0.0058) (0.0613) (0.0334)
Marriage 0.0082 01118 0.0580"
(0.0059) (0.0638) (0.0347)
Education 0.0002 0.0026 0.0010
(0.0005) (0.0059) (0.0032)
Health -0.0569™ 06693 -03523"
(0.0021) (0.0256) (0.0134)
Population -0.0028" -0.0339” -00174”
(0.0014) (0.0165) (0.0087)
Ln_Income 0.0016" 00145 0.0089
(0.0010) (0.0118) (0.0062)
Ln_Wealth -0.0011 -0.0023 -0.0013
(0.0012) (0.0127) (0.0070)
Respondents 23,876 23,876 23,876
Time fixed effects Yes Yes Yes
Regional fixed effects Yes Yes Yes

Standard errors in parentheses, * p<0.1, ** p<0.05, *** p<0.01

Evidence of increased healthcare service utilization
after URH

Baseline regression

Table 2 reports the impact of urban-rural health insur-
ance consolidation on residents’ healthcare service utili-
zation. Columns (1) to (3) respectively present the results
estimated using the Linear Probability Model (LPM),
Logit Model, and Probit Model. The results indicate that
urban-rural health insurance consolidation significantly
increases the healthcare service utilization. Subsequent
analysis in this paper is based on the Probit Model

Column (3) shows that the urban-rural health insurance
consolidation has significantly increased the probability
of patients being hospitalized by 9.41%. Older respon-
dents and elderly individuals living alone exhibit a higher
probability of hospitalization. Respondents with larger
family size and higher level of health have a lower prob-
ability of being hospitalized.

Parallel trends test
The prerequisite for using DID model is passing the
parallel trends test. Parallel trends refer that there is
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no difference in hospitalization situations between the
treated and control groups before the policy implemen-
tation. As shown in Fig. 2, the healthcare service utiliza-
tion of the treated group and the control group does not
exhibit significant differences before the policy imple-
mentation, thus passing the parallel trends test.

Robustness test

Placebo test

To eliminate the bias caused by random factors, we con-
duct a placebo test. The procedure involves creating a
counterfactual virtual treated group for regression. Spe-
cifically, random treated and control groups are selected
for urban-rural health insurance consolidation, repeating
500 times to obtain the virtual t-value and plot it on the
graph. As shown in Fig. 3, the t-value in the placebo test
is mostly concentrated around 0 and is far away from the
true t-value, indicating that the hospitalization behavior
of residents is not significantly affected by random fac-
tors. This suggests that the increase in healthcare service
utilization after the consolidation of urban-rural health
insurance is not due to random factors.
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Randomness of policy implementation

The implementation of urban-rural health insurance con-
solidation is not entirely random. It began with pilot city
and gradually expanded nationwide. Regions with strong
financial resources and abundant healthcare resources
are more likely to implement the consolidation. To
address these issues, this study employs per capita GDP
and local fiscal expenditures as indicators of economic
development and the number of medical institutions as
a measure of healthcare resource abundance. Based on
the baseline regression model, the study further controls
these variables to mitigate the non-randomness of policy
implementation.

In Table 3, column (1) controls macroeconomic fac-
tors at the city level, including per capita GDP, local fis-
cal expenditures, and the number of medical institutions.
The column (2) adjusts the value using the base year 2011
to account for the inflation. The results indicate that
healthcare service utilization significantly increased after
urban-rural health insurance consolidation, validating
the robustness of the baseline results.
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Policy Effect
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Fig. 2 Parallel trends test
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Kernel density estimate

coefficients
2
1
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T T T T T
-4 -2 0 2 4
t-value
kernel = epanechnikov, bandwidth = 0.2492
Fig. 3 Placebo test
Table 3 Randomness of policy implementation
)] (2)
Control macroeconomic factors Adjust the price level
URH 0.0938* 0.0953%
(0.0503) (0.0515)
Per capita GDP 0.0256 0.0241
(0.0374) (0.0384)
Fiscal expenditures 0.1093*** 0.1072***
(0.0324) (0.0330)
Medical institutions -0.0092 -0.0149
(0.0163) (0.0166)
Respondents 20,187 19,336
Controls Yes Yes
Time fixed effects Yes Yes
Regional fixed effects Yes Yes

Standard errors in parentheses, * p<0.1, ** p<0.05, *** p < 0.01

Additional robustness check

Although the samples are mainly middle-aged and elderly
individuals, a small number of respondents may have
participated in urban employee basic medical insurance
or purchased commercial health insurance, both of which
are not influenced by the consolidation. To mitigate such
potential interference, we remove samples of individuals
who participated in those two insurances, to make sure
that all respondents could be affected by the consolida-
tion. Furthermore, we use the number of hospitalization
days within one year in the survey as a replacement for
whether the hospitalization had occurred within one
year in the survey as dependent variable. As shown in
Table 4, the coefficients remain significantly positive after

eliminating interference from other insurance types and
replacing the dependent variable, thus confirming the
robustness of the conclusion.

Evidence of patient moral hazard leading to
healthcare utilization increase

Patient willingness and supplier inducement

Based on the conclusion from previous analysis, we prove
that healthcare utilization significantly increases after the
consolidation of urban and rural medical insurance. In
this section, we will continue to explore the evidence of
information asymmetry leading to increased healthcare
utilization and figure out that which types of information
asymmetry factors are the primary reasons.
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Table 4 Eliminate interference from other insurances and replace the dependent variable

m

2

Eliminate interference from other insurances

Replace the dependent variable

URH 0.0915** 0.2911*
(0.0445) (0.1535)
Respondents 23,107 24,753
Controls Yes Yes
Time fixed effects Yes Yes
Regional fixed effects Yes Yes
Standard errors in parentheses, * p<0.1, ** p<0.05, *** p <0.01
Table 5 Patient willingness and supplier inducement: urban-rural disparities
(1) (2)
Rural Urban
URH 0.1001** 0.0984
(0.0498) (0.0937)
Respondents 18,945 4924
Controls Yes Yes
Time fixed effects Yes Yes
Regional fixed effects Yes Yes

Standard errors in parentheses, * p<0.1, ** p<0.05, *** p <0.01

Patients usually have limited knowledge about their
own illnesses and lack sufficient professional expertise,
making it difficult to make rational decisions. In contrast,
medical suppliers possess extensive medical knowledge
and experience, holding more information regarding
disease diagnosis and treatment. Information asym-
metry results in patients more influenced by healthcare
suppliers when choosing medical services. Additionally,
patients may choose unnecessary or expensive treatment
methods based on personal preferences, which could
bring about the wastage of healthcare resources. For
instance, some patients might overly rely on advanced
medical technologies while neglecting cost-effective
treatment options. Therefore, this paper will analyze the
impact of both patients and medical suppliers.

Urban-rural disparities

The policy goal of urban and rural medical insurance
consolidation is to bridge the gap in healthcare coverage
between urban and rural areas, with rural residents being
the primary beneficiaries. After the consolidation, rural
residents experience a significant increase in the reim-
bursement rate for their medical expenses, which can
lead to higher healthcare resource utilization. Given that
healthcare resources are highly concentrated in urban
areas in China, if supplier inducement is the primary
cause, urban residents are expected to have a more sig-
nificant increase in healthcare utilization. Conversely, if
there is no evidence of supplier inducement in analysis,
we can tentatively claim that the increase in healthcare
utilization is due to patients’ active choices.

Table 5 presents the results of subsample regressions
for rural and urban residents in Column (1) and (2)
respectively. The results show that healthcare utilization
significantly increases for rural residents after urban and
rural medical insurance consolidation, while urban resi-
dents are not significantly affected. Despite healthcare
resources being concentrated in urban areas, healthcare
utilization for urban residents does not significantly
increase. It suggests that supplier inducement is not the
primary reason for the increase in healthcare utilization.

Number of medical visits

If supplier inducement is the primary reason of increased
healthcare utilization, patients with a higher number of
medical visits are more likely to make hospitalization
decisions induced by healthcare suppliers. Patients who
seek medical treatment for the first time have not previ-
ously contacted with doctors and have not established
long-term relationships with doctors, resulting in lower
trust in medical suppliers. They tend to be more cau-
tious about doctors’ advice and seek various opinions to
verify the treatment rationality. Therefore, it is less likely
for patients with first visits to be influenced by supplier
inducement. Additionally, considering that the number
of medical visits is related to the severity of the medical
condition, patients of different types cannot be directly
compared. Therefore, this study further utilizes the Pro-
pensity Score Matching (PSM) method to filter the sam-
ple. Using the k-nearest neighbor matching method, the
treated group are matched with the control group one by
one (caliper within 0.05).
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Table 6 Patient willingness and supplier inducement: number of medical visits

(M (2 3

@ (5 (6)

First-time visit Multiple visits First-time visit Multiple visits First-time visit Multiple visits
URH 0.3338** 01727 0.0740* 0.0264 0.2652* 0.2248
(0.1328) (0.1220) (0.0435) (0.0427) (0.1497) (0.1401)
Respondents 2261 2167 1036 1022 1960 1898
Controls Yes Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes Yes
Regional fixed effects Yes Yes Yes Yes Yes Yes
Supply-side Factors No No No No Yes Yes
Standard errors in parentheses, * p<0.1, ** p<0.05, *** p <0.01
Table 7 Patient moral hazard and medical demand release: disease types
(1) (2) (3) (4) (5)
High blood pressure Diabetes High blood lipids Malignant tumors Generalillnesses
URH -0.0046 0.0819 -0.0499 08189 02151
(0.0699) (0.1284) (0.0996) (0.4538) (0.0656)
Respondents 8090 2253 3930 315 12,943
Controls Yes Yes Yes Yes Yes
Time fixed effects Yes Yes Yes Yes Yes
Regional fixed effects Yes Yes Yes Yes Yes

Standard errors in parentheses, * p<0.1, ** p<0.05, *** p <0.01

Column (1) and (2) in Table 6 respectively analyze sub-
samples of patients with first-time and multiple medical
visits. Column (3) and (4) represent the analysis in PSM-
DID method. The results show that healthcare utilization
significantly increases for patients with first-time medi-
cal visit, while there is no significant change in health-
care utilization for patients with multiple medical visits.
This result remains valid in PSM-DID analysis, which
also confirms that the increase in healthcare utilization
is due to patients’ active choices rather than the supplier
inducement. Columns (5) and (6) further incorporate
the number of regional medical institutions to control
for supply side factors. The results still approve the
conclusions.

Patient moral hazard and medical demand release

Although the previous analysis concludes that the
increase in healthcare utilization is due to patients’ active
choices, the evidence of patient moral hazard is not suf-
ficient. The motivation for increasing healthcare utili-
zation can be divided into medical demand release and
moral hazard. After the consolidation of urban and rural
health insurance, the increase in reimbursement rates
to some extent has addressed the issue of “high expense
of medical treatment”. Patients who previously couldn’t
afford medical treatment now have an opportunity to
seek the medical care, which can be referred to as medi-
cal demand release. However, some individuals may
engage in excessive medical behaviors after the con-
solidation, constituting patient moral hazard. Effectively

distinguishing between medical demand release and
patient moral hazard is crucial for healthcare system
reform.

Medical demand release primarily occurs within
patients who could not access to medical treatment in
the past, which include two main types. First, those with
severe illnesses that require significant medical expendi-
tures. Second, those with poor economic conditions who
cannot afford healthcare costs or choose not to accept
medical treatment. These two patient groups typically
lack the motivation for moral hazard. Therefore, this sec-
tion will analyze this from disease types and income lev-
els to effectively differentiate between medical demand
release and patient moral hazard.

Disease types

This paper categorizes common diseases into chronic
diseases (high blood pressure, high blood sugar’, high
blood lipids), malignant tumors, and general illnesses for
analysis. As shown in Table 7, the healthcare utilization
of patients with chronic diseases does not significantly
increase. In contrast, healthcare utilization decreases
significantly for patients with malignant tumors at
the 10% level. Notably, healthcare utilization signifi-
cantly increases at the 1% level for patients with general

! Since CHARLS does not include specific questions about whether indi-
viduals have high blood sugar, we use the existence of diabetes as the proxy.
Diabetes is a prevalent condition among those with high blood sugar, but it’s
important to note that not all individuals with high blood sugar have diabe-
tes. By using diabetes as an indicator, we potentially underestimate the effect
of supplier-induced demand.
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Table 8 Patient moral hazard and medical demand release: income levels

(1 (2) (3)
Low-income Middle-income High-income
URH 0.0978 0.1482** 0.0589
(0.0776) (0.0754) (0.0799)
Respondents 7983 8259 7625
Controls Yes Yes Yes
Time fixed effects Yes Yes Yes
Regional fixed effects Yes Yes Yes

Standard errors in parentheses, * p<0.1, ** p <0.05, *** p <0.01

Table 9 Medical collusion

m

(2

Total expenses

Self-paid expenses

URH 0.0981
(0.0698)
Respondents 24,542
Controls Yes
Time fixed effects Yes
Regional fixed effects Yes

0.0950
(0.0633)
24,542
Yes

Yes

Yes

Standard errors in parentheses, * p<0.1, ** p<0.05, *** p <0.01

illnesses. This indicates that patients with general ill-
nesses exhibit excessive medical behaviors, verifying the
existence of patient moral hazard. Furthermore, in the-
ory, improved supply-side efficiency should uniformly
increase the healthcare utilization of patients. However,
our study finds that while healthcare utilization does not
significantly rise for patients with severe and chronic ill-
nesses, it increases significantly for those with general
illnesses. Therefore, we conclude that the patient moral
hazard persists even if accounting for the improved sup-
ply-side efficiency.

Income levels

Column (1) to (3) in Table 8 represent regression for sub-
samples of low, middle, and high-income groups. The
results indicate that, after the consolidation of urban and
rural health insurance, healthcare utilization significantly
increases at the 5% level for the middle-income group.
However, the coefficients for the low and high-income
groups are not significant. The low-income group exhib-
its the highest willingness to release medical demand,
but their healthcare utilization does not increase. On the
other hand, healthcare utilization significantly increases
for the middle-income group. This further substantiates
the existence of moral hazard. Although urban-rural
healthcare consolidation is expected to improve medi-
cal coverage for low-income group, this study finds its
impact on their hospitalization is limited. First, even with
higher reimbursement rates, low-income group struggles
to afford self-paid hospitalization costs. Second, multi-
tiered payment system in underdeveloped areas leads
low-income group to choose the lowest tier of limited

coverage. Third, low-income group is less sensitive to
policy changes and faces challenges in accessing policy
information and adjusting their medical behaviors.

Further analysis: medical collusion

In the preceding sections, we identify the impact of
patient moral hazard on healthcare utilization. However,
“medical collusion” may occur in the healthcare mar-
ket where both patients and medical suppliers mutually
agree on the treatment that maximizes their gains. For
instance, patients and doctors might jointly decide to
increase treatment costs to reach the deductible thresh-
old for medical insurance reimbursement. The primary
purpose of medical collusion is for patients to reduce
their self-paid medical expenses, while medical suppliers
can earn higher profits. The profits for medical suppli-
ers are highly correlated with the total medical expenses.
In this regard, this paper uses total medical expenses to
represent the healthcare suppliers’ profit level and uses
patients’ self-paid medical expenses to examine whether
patients benefit from this collusion.

Column (1) and (2) in Table 9 report regressions for
both total medical expenses and self-paid expenses. The
consolidation policy has no significant impact on either
of these factors. Further regression analyses on subsam-
ples of rural residents and hospitalized patients confirm
this conclusion (not shown in the table). Patients’ self-
paid medical expenses don’t decrease, and healthcare
suppliers’ profits don't increase, suggesting that medical
collusion is not the primary reason for increased health-
care utilization.
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Based on above analysis, total medical expenses have
not significantly increased, indicating that supplier-
induced demand has not been achieved. Additionally,
neither medical suppliers’ profits nor patient self-paid
expenses have significantly changed, suggesting mutual
collusion also has not been realized. These conclusions
help mitigate the interference from supplier inducement
and mutual collusion. The lack of significant reduction in
patient self-paid expenses suggests that excessive medical
behaviors are more likely due to patient’ health concerns
than their intentional waste of resources.

Conclusions and discussions

Conclusions

This paper utilizes the data from the China Health and
Retirement Longitudinal Study (CHARLS) from 2011 to
2018 and employs a staggered DID model to analyze the
impact of urban and rural medical insurance consolida-
tion on healthcare service utilization. The study reveals
the following findings. First, after the consolidation of
urban and rural medical insurance, there is a significant
increase in the residents’ healthcare service utilization.
This conclusion remains robust after a series of robust-
ness tests. Second, after excluding the influence of sup-
plier-induced demand, it is evident that the increased
utilization of healthcare service is driven by patients’
active choices. Furthermore, after accounting for the
medical demand release, we show the evidence of patient
moral hazard, but we find no evidence of medical collu-
sion between doctors and patients. Third, patient moral
hazard is observed mainly in patients with general ill-
nesses and those with middle income, indicating the phe-
nomena of “over-treatment for minor ailments”

Based on the findings, this paper puts forward the fol-
lowing policy implications.

First, the relevant authority should accelerate the
implementation of the “gatekeeper system” The “gate-
keeper system” stipulates that residents covered by social
medical insurance must seek initial diagnosis and treat-
ment at community clinics before being eligible to larger
hospitals. By ensuring the ethical conduct and profes-
sional qualifications of primary healthcare personnel,
community clinics and health stations can effectively
screen patients, thus contributing to alleviating “over-
treatment for minor ailments” and optimizing the alloca-
tion of medical resources.

Second, the government should further narrow the gap
in healthcare services between urban and rural areas. The
relevant department could strengthen the communica-
tion between professional medical experts and primary-
level medical institutions, such as regular visits to rural
areas. It is beneficial to identifying the issues in the rural
healthcare development, thereby improving the quality of
healthcare services.
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Third, cultivate health concepts and enhance the public
health literacy through systematic education and aware-
ness campaigns. Inform the public about disease preven-
tion and management by means of schools, communities,
and media channels. Develop community health services
to provide accessible primary care and promote healthy
lifestyle. In the context of universal healthcare in China,
it’s essential to strengthen the information transparency,
doctor training and supportive policies to prevent the
excessive medical treatment.

Lastly, it is essential to continuously enhance the ethi-
cal standards of healthcare personnel. Physicians, as
the information-advantaged side in the healthcare mar-
ket, play a crucial role in patient decisions. While we do
not find evidence of medical collusion between doctors
and patients, there could be scenarios where health-
care suppliers cater to patients’ inappropriate demands
for the purpose of financial incentives. It is profound to
incentivize healthcare personnel to provide transparent
and detailed medical information and enable patients
to understand the treatment risks and make rational
decisions.

Discussions

This study has some limitations. It focuses only on the
impact of expanded reimbursement under the urban-
rural healthcare consolidation policy and does not
address other aspects like fund management changes,
which may lead to an incomprehensive analysis. Addi-
tionally, current CHARLS dataset may not fully cap-
ture the long-term effects of the policy. Future research
should include more policy details and use longer-term
datasets to provide a comprehensive assessment of the
policy’s ongoing impact and long-term effects.

Regarding the above limitations, future research can be
explored as following. First, adopt a more comprehensive
approach and take into account changes in the manage-
ment department of the medical insurance fund, changes
in the supply side of medical services, and details in the
policy implementation process. This can be achieved
through department interviews, document analysis and
field research. Secondly, adopt updated datasets for lon-
ger time horizon to better analyze the long-term impact
of consolidation policy. This can be obtained from the
statistics of relevant authorities and the cooperation with
research institutions.
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