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Analysis of health insurance reform strategies from a 
risk‑sharing perspective based on the Markov model 
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Abstract：China’s healthcare system faces increasing chal‐
lenges， including surging medical costs， resource allocation 
imbalances favoring large hospitals， and ineffective referral 
mechanisms.  The lack of a unified strategy integrating stan‐
dardized coverage with personalized payment compounds 
these issues.  To this end， this study proposes a risk‐sharing 
reform strategy that combines equal coverage for the same 
disease （ECSD） with an individualized out‐of‐pocket 
（I‐OOP） model.  Specifically， the study employs a Markov 
model to capture patient transitions across health states and 
care levels.  The findings show that ECSD and I‐OOP en‐
hance equity by standardizing disease coverage while tailor‐
ing costs to patient income and facility type.  This approach 
alleviates demand on high‐tier hospitals， promoting primary 
care utilization and enabling balanced resource distribution.  
The study’s findings provide a reference for policymakers 
and healthcare administrators by presenting a scalable frame‐
work that is aligned with China’s development goals with 
the aim of fostering an efficient， sustainable healthcare sys‐
tem that is adaptable to regional needs.
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As the economy enters a phase of high‐quality devel‐
opment， China’s medical security system faces in‐

creasing challenges due to urbanization， an aging popula‐
tion， diverse employment patterns， and shifting disease 
profiles， thus leading to increased and varied healthcare 
demands.  These factors significantly pressure health in‐
surance funds.  However， as these funds currently rely 
on resource allocation decisions dominated by tertiary 
hospitals， the role of health insurance as a strategic pur‐
chaser is limited［1‐2］.  According to the China Health Sta‐

tistical Yearbook （2009—2021）， patient visits to tertiary 
hospitals rose from 34. 87% in 2008 to 57. 46% in 2021.  
Meanwhile， visits to secondary， primary， and ungraded 
institutions declined， exacerbating the imbalance.  The 
increasing medical costs that outpace funding growth 
threaten the financial sustainability of health insurance 
funds［3‐5］.

Studies have revealed that downward referrals are sig‐
nificantly lower than upward referrals， highlighting a 
trend of “ easy upward， difficult downward” referrals.  
This trend indicates the referral management system’s 
failure to promote rational patient distribution［6］.  More‐
over， economic incentives and the absence of unified 
standards have resulted in insufficient awareness of bidi‐
rectional referrals among doctors and patients， hindering 
implementation of “ minor illnesses go to the commu‐
nity， major illnesses go to the hospital”［7］.

Additionally， the delegation of referral approvals to 
medical institutions has caused procedural confusion， 
with approvals often influenced by “ connections”［8］.  
While inter‐regional direct settlements reduce costs and 
improve satisfaction， they introduce moral hazards under 
information asymmetry， leading some patients to seek 
unnecessary treatments outside their regions or pursue re‐
ferrals due to price and income elasticity effects［9］.  
Price‐insensitive patients， especially those driven by sur‐
vival concerns， prefer higher‐cost healthcare services.

In an attempt to address these issues， prior studies 
have focused on risk‐sharing and cost transparency to im‐
prove access and control expenses.  Standardized reim‐
bursement optimizes resource allocation and reduces pa‐
tient burdens but lacks differentiation based on income or 
facility levels［10‐11］.  Individualized out‐of‐pocket 
（I‐OOP） payments enhance equity by tailoring costs to 
income， particularly for low‐income groups.  However， 
a unified model combining both approaches has not been 
developed［12］.  Cost transparency frameworks such as 
diagnosis‐related groups （DRG） empower informed 
choices and optimize resources but struggle to adapt dy‐
namically to evolving healthcare needs［13］.

To overcome these limitations， this study proposes an 
innovative reform strategy integrating equal coverage for 
the same disease （ECSD） based payment with I‐OOP 
within a risk‐sharing framework.  Unlike previous stud‐

Received 2024‐09‐06，Revised 2024‐11‐22.
Biographies： Xu Pengyu （1994—）， male， Ph. D.  candidate；Zhao 
Lindu （corresponding author）， male， doctor， professor， ldzhao@seu.
edu. cn.
Foundation item：The National Natural Science Foundation of China 
（No.  72071042）.
Citation：XU Pengyu，ZHAO Lindu. Analysis of health insurance re‐
form strategies from a risk‐sharing perspective based on the Markov 
model ［J］. Journal of Southeast University （English Edition），2025，41
（1）：118‐126. DOI：10. 3969/j. issn. 1003‐7985. 2025. 01. 015.



Analysis of health insurance reform strategies from a risk⁃sharing perspective based on the Markov model

ies， this strategy standardizes reimbursement rates across 
healthcare institutions while adjusting out‐of‐pocket costs 
based on patients’ income levels and treatment settings.  
Accordingly， the approach aims to strike a balance be‐
tween healthcare equity and resource optimization， ad‐
dressing existing gaps in cost management models that 
lack personalization and standardization［14］.

To validate this strategy， this study uses a Markov 
model to dynamically track patient health progression 
across states to reflect evolving healthcare needs and 
costs.  Specifically， the model simulates patient move‐
ment across levels by incorporating transition probabili‐
ties， offering insights into healthcare utilization and cost 
distribution［15‐16］.

1　Health Insurance Reform Strategy Based on 
Risk‑Sharing

1. 1　Design ideas for a reform strategy

The ECSD mechanism standardizes reimbursement 
rates for the same disease， whereas the I‐OOP mecha‐
nism adjusts out‐of‐pocket costs based on income and 
treatment context， guiding patients toward appropriate 
healthcare levels.  For instance， a middle‐income dia‐
betic patient receiving basic care at a primary facility 
may face lower out‐of‐pocket costs （e. g. ， 20%）， 
whereas opting for a tertiary hospital could increase costs 
to 40%， promoting cost‐effective care choices.  A de‐
tailed diagram of the strategic design for healthcare re‐
form is shown in Fig. 1.

1. 1. 1　Health insurance management layer
Information asymmetry between doctors and patients re‐

mains a key issue in medical resource allocation and pa‐
tient decision‐making.  To address this issue， a compre‐
hensive health insurance credit system and information dis‐
closure mechanism for designated medical institutions will 
be established.  By regularly publishing disease price infor‐
mation and health insurance credit evaluations， patients 
can make more informed and rational medical choices.
1. 1. 2　I⁃OOP layer

The health insurance system supplements and im‐
proves the existing referral management framework， re‐
specting patients’ right to choose medical services.  The 
improved system links the I‐OOP portion of medical 
costs to patients’ medical choices， enabling personal au‐
tonomy while sharing financial risks.  Key measures in‐

clude implementing differentiated I‐OOP ratios based on 
income level and disease severity and establishing a dy‐
namic I‐OOP adjustment mechanism to align with eco‐
nomic development and medical cost trends.
1. 1. 3　Health insurance payment layer

Reforms in payment methods ensure consistent reim‐
bursement standards for the same disease across hospital 
and surgical grades.  Diseases that can be treated at pri‐
mary or lower‐level institutions will incur lower costs， 
whereas treatment at larger hospitals will be more expen‐
sive； however， the health insurance reimbursement for 
the same disease will remain consistent， with additional 
costs covered by the patient.
1. 1. 4　Medical service layer

Promoting a competitive market mechanism in medical 
services is critical for optimizing resource allocation and 

Fig.  1　Idea map for designing healthcare reform strategies based on risk‐sharing
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controlling medical costs.  Competition among healthcare 
providers is encouraged within the framework of ECSD 
and improves the quality and efficiency of services.  The 
specific implementation plan includes providing innova‐
tive， differentiated services and strengthening health edu‐
cation and prevention awareness［17‐18］.
1. 2　Necessary infrastructure and expansion

Certain conditions are required to implement risk 
sharing‐based health insurance reform.  These conditions 
mainly involve three aspects： classification of disease 
types， grading of medical services， and payment stan‐
dards for health insurance by disease type.
1. 2. 1　Well⁃established criteria for the classifica⁃

tion of disease categories
China is implementing the China Healthcare Security 

DRG （CHS‐DRG） and Big Data Diagnosis‐Intervention 
Packet （DIP） systems under total budget management.  
The National Healthcare Security Administration 
（NHSA） has launched the CHS‐DRG Subgroup Program 
（Version 1. 0） and the DIP Catalog Library （Version 
1. 0）， creating a DIP‐based comparison system.  This sys‐
tem transforms previously “ incomparable” clinical prac‐
tices into “ comparable” data， enabling a quantitative 
evaluation of case volumes， treatment complexity， and 
care levels across hospitals for the same disease group［19］.
1. 2. 2　Synergizing the hierarchical management 

of medical services
In 1989， the former Ministry of Health issued the Mea‐

sures for the Hierarchical Management of Hospitals， 
clarifying that level Ⅰ hospitals provide primary care， 
level Ⅱ hospitals offer regional comprehensive services， 
and level Ⅲ hospitals specialize in advanced care.  The 
2012 Measures for the Management of Surgical Classifi‐
cation further defined surgical scopes： tertiary hospitals 
handle complex surgeries （levels Ⅲ and Ⅳ）， secondary 
hospitals focus on intermediate surgeries （levels Ⅱ and 
Ⅲ）， and primary hospitals perform basic surgeries （lev‐
els Ⅰ and Ⅱ）.
1. 2. 3　Establishment of a standardized system of 

payment by disease
The current DRG/DIP payment reform focuses on es‐

tablishing a Chinese‐style settlement method where medi‐
cal insurers and providers settle payments based on the 
value of disease categories.  The “ ECSD & I‐OOP” re‐
form replaces payments based on institution level and ex‐
pense proportions， with standardized payments deter‐
mined by disease type， ensuring “ same disease， same 
payment” across insurance types.
2　Mathematical Model

This study constructs a multi‐participant model to opti‐
mize the allocation of medical resources and encourage 
patients to choose appropriate medical institutions based 
on their disease severity.  The participants include the 

government health insurance provider， the insured， and 
medical service providers.  We use the Markov decision 
process （MDP） to establish a mathematical model and 
solve the optimal strategy through numerical simula‐
tions， exploring each participant’s optimal strategy and 
the system’s overall benefits［20‐24］.
2. 1　State space

The state space S is defined as the combination of dis‐
ease states Si and medical institution levels Lj.  Suppose 
there are n types of disease states and m levels of medical 
institutions.  Then， the state space is defined as follows：

S = {Si Lj| i ∈ {1，2，…，n }，j ∈ {1，2，…，m } } （1）
Disease states Si are classified by severity： mild dis‐

eases S1 require basic care， moderate diseases S2 need spe‐
cialized treatments， severe diseases S3 demand advanced 
care at specialized institutions， acute diseases S4 require 
immediate emergency treatment， and finally， chronic dis‐
eases S5 involve long‐term management and care.

Medical institution levels Lj are categorized by scale 
and capability： community health centers L1 offer basic 
care， county‐level hospitals L2 provide comprehensive 
services with some specialization， city‐level hospitals L3 deliver higher‐level specialized care， provincial hospitals 
L4 offer advanced， resource‐rich services， and 
national‐level hospitals L5 represent the highest level of 
specialized and comprehensive care.

Assuming the state space S has five types of disease 
states and five levels of medical institutions， S can be ex‐
pressed as follows：
S = {S1 L1，S1 L2，S1 L3，S1 L4，S1 L5，S2 L1，S2 L2，S2 L3，

S2 L4，S2 L5，…，S5 L1，S5 L2，S5 L3，S5 L4，S5 L5 } （2）
2. 2　Action space

The action space involves decisions made by the gov‐
ernment health insurance provider， the insured， and 
medical service providers.  The government health insur‐
ance provider selects among three payment standards： ba‐
sic （A1）， enhanced （A2）， or premium （A3）.  The in‐
sured chooses specific doctors， treatment plans， and 
medical institution levels， ranging from community 
health service centers to national hospitals （Lj）， with de‐
cisions based on the doctor’s expertise and reputation 
（Dk） and the available treatment plans （Tm）.  Mean‐
while， medical service providers decide on combinations 
of service quality （high， medium， or low， denoted as 
Qp） and cost structures （Cq）.

Assuming there are three types of payment standards， 
five levels of medical institutions， three types of doctor 
selections， and four treatment plans， the action space 
can be expressed as follows：
A = { A1，A2，A3，L1，L2，L3，L4，L5，D1，D2，D3，T1，T2，

T3，T4 } （3）
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2. 3　Transition probability matrix
The transition probability matrix T is a crucial part of 

the model that is used to describe the probability of transi‐
tioning from one state to another.  To achieve the optimi‐
zation goal of encouraging patients to choose appropriate 
medical institutions based on their disease’s severity， we 
set transition probabilities during the model construction 
stage.  Specifically， the transition probability matrix is 
defined as follows：

T (s'| s，a ) （4）
where T (s'| s，a ) represents the probability of transition‐
ing from state s to state s' through action a.

The transition probabilities are derived from real‐world 
health data， including hospital records， electronic health 
records， clinical studies， and health surveys.  For ex‐
ample， in relation to diabetes， literature‐based probabili‐
ties show that the probability of transitioning from a 
no‐complication state to mild complications is 0. 164， 
that of transitioning from mild to moderate complications 
is 0. 324， and that of transitioning from moderate to se‐
vere complications is 0. 456.  The probability of progress‐
ing from severe complications to a state with four or 
more complications is 0. 259［25］.
2. 4　Reward functions

When constructing reward functions， more practical 
factors （including the patient’s health status， efficiency 
of medical resource use， cost control， medical quality， 
and the interaction between different stakeholders） must 
be considered.  In this paper， the reward functions for 
each participant are defined as follows.
2. 4. 1　Government health insurance provider

The reward function considers savings in medical ex‐
penses， improvements in medical service quality， and 
patient satisfaction.  The function expression is defined as 
follows：

R1(s，a) = -C (s，a) + λ1Q (s，a) + λ2S (s，a) -
λ3 D (s，a) （5）

where C (s，a) represents medical expenses， Q (s，a) rep‐
resents service quality， S (s，a) represents patient satisfac‐
tion， D (s，a) represents the volatility of medical ex‐
penses （the greater the volatility， the lower the reward）， 
and λ1，λ2， and λ3 are weight factors.
2. 4. 2　Insured

The reward function is the balance between obtaining 
high‐quality medical services and paying costs， as well 
as the medical experience.  The function is defined as fol‐
lows：

R2(s，a) = αQ (s，a) - βP (s，a) + γE (s，a) - δT (s，a)
（6）

where P (s，a) denotes payment costs， E (s，a) represents 
medical experience （including service attitude and envi‐

ronment）， T (s，a) represents waiting time （the longer 
the time， the lower the reward）， and α，β，γ，δ are weight 
factors.
2. 4. 3　Medical service providers

The reward function is the profit from providing ser‐
vices， the efficiency of resource utilization， and patient 
satisfaction.  The function is defined as follows：
R3(s，a) = P (s，a) (1 - C (s，a) ) + θU (s，a) + ϕS (s，a)

（7）
where P (s，a) represents service profit， C (s，a) repre‐
sents costs， U (s，a) represents resource utilization effi‐
ciency， and θ，ϕ are weight factors.
2. 5　Utility functions

2. 5. 1　Utility function of government health insur⁃
ance provider

The utility function of government health insurance 
provider U1 is expressed as
U1(Si，Aj ) = -C1(Si，Aj ) + λ1 R1(Si，Aj ) + λ2S1(Si，Aj ) -

              λ3 D1(Si，Aj ) （8）
The utility function U1(Si，Aj ) represents the objective 

of the government health insurance provider in balancing 
various factors that impact its overall performance.  This 
includes minimizing medical expenses C1(Si，Aj )， maxi‐
mizing immediate rewards R1(Si，Aj )， ensuring patient 
satisfaction S1(Si，Aj )， and reducing the volatility of 
medical expenses D1(Si，Aj ).  By appropriately weighting 
these factors using λ1， λ2， and λ3， the government 
health insurance provider seeks to optimize its utility and 
achieve sustainable operations.
2. 5. 2　Utility function of insured

The utility function of insured U2 is expressed as
U2(Si，Aj ) = αQ (Si，Aj ) - βP (Si，Aj ) + γE (Si，Aj ) -

               δT (Si，Aj ) + ηH (Si，Aj ) （9）
where Q (Si，Aj ) represents service quality， P (Si，Aj ) rep‐
resents payment costs， E (Si，Aj ) represents medical expe‐
rience， T (Si，Aj ) represents waiting time， and H (Si，Aj ) 
represents health improvement degree （i. e. ， treatment 
effect）.  Weight factors α，β，γ，δ，η are used to adjust the 
influence of these factors， enabling the insured to find 
the optimal balance between payment costs， service qual‐
ity， and health improvement.
2. 5. 3　Utility function of medical service providers

The utility function of medical service providers U3 is 
expressed as
U3(Si，Aj ) = P (Si，Aj ) (1 - C1(Si，Aj ) ) + θU (Si，Aj ) +

               ϕS (Si，Aj ) （10）
where P (Si，Aj ) represents service profit， C1(Si，Aj ) rep‐
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resents costs， and U (Si，Aj ) represents resource utiliza‐
tion efficiency.  Weight factors θ and ϕ are used to bal‐
ance profit， cost， resource utilization efficiency， and pa‐
tient satisfaction， thereby maximizing the overall utility 
for medical service providers.
3　Numerical Simulation

3. 1　Parameter assumptions

3. 1. 1　Transition probabilities
The transition probability matrix T (s'| s，a ) describes 

the probability of transitioning from one state to another.  
These probabilities must be adjusted based on actual data 
to more accurately reflect the treatment effects of differ‐
ent medical institutions on different disease states.
3. 1. 2　Service quality and cost settings

Payment standard A1 refers to the existing regular 
health insurance payment strategy， allowing patients to 
save 100 yuan in medical costs.

Payment standard A2 involves implementing partial 
payment reforms based on regular health insurance pay‐
ment methods， allowing patients to save 200 yuan in 
medical costs.

Payment standard A3 adopts the ECSD & I‐OOP strat‐
egy， allowing patients to save 300 yuan， in medical 
costs.
3. 1. 3　Service quality settings

For S1， Q（S1，L1）=0. 7， Q（S1，L2）=0. 8， Q（S1，L3）=
0. 9， Q（S1，L4）=1. 0， and Q（S1，L5）=1. 1.

For S2， Q（S2，L1）=0. 6， Q（S2，L2）=0. 7， Q（S2，L3）=
0. 8， Q（S2，L4）=0. 9， and Q（S2，L5）=1. 0.

For S3， Q（S3，L1）=0. 5， Q（S3，L2）=0. 6， Q（S3，L3）=
0. 7， Q（S3，L4）=0. 8， and Q（S3，L5）=0. 9.
3. 1. 4　Discount factor

The discount factor is set to γ = 0. 95 to balance the 
relative importance of current rewards and future re‐
wards.  Sensitivity analysis was also done using 
γ = 0. 85.

By performing a sensitivity analysis on the discount fac‐
tor （Fig. 2）， we can observe that the long‐term cost metric 
significantly increases as the discount factor approaches 
1. 0.  Notably， high discount factors （0. 95‐0. 99） might 
be more suitable in contexts where long‐term health out‐
comes and sustainability are prioritized， even if they in‐

crease short‐term expenditures.  Conversely， lower dis‐
count factors （0. 85‐0. 90） are preferable where immedi‐
ate cost control is critical because they de‐emphasize fu‐
ture costs.
3. 1. 5　Immediate incentive

The function expression of the following is defined as 
follows.

For the government，
R1(s，a) = -C (s，a) + λ1Q (s，a) + λ2S1(s，a) -

λ3 D1(s，a) （11）
For the insured，

R2(s，a) = αQ (s，a) - βP (s，a) + γE (s，a) -
δT (s，a) + ηH (s，a) （12）

For the medical service providers，
R3(s，a) = P (s，a) (1 - C (s，a) ) + θU (s，a) +

ϕS ( )s，a （13）
3. 2　Value iteration algorithm

Value iteration is a standard method for solving 
MDP［26］， which finds the optimal strategy by repeatedly 
updating the value function until convergence.

The process begins by initializing the value function 
V (s)， which is typically set to zero or random values.  
The value function is then updated iteratively until con‐
vergence using the following equation：

Vk + 1(s) = max
a

é
ë
êêêêR (s，a) + γ∑

s'
P ( )s'| s，a Vk( )s' ù

û
úúúú  （14）

where Vk(s) is the value function of state s in the k‐th it‐
eration， R (s，a) is the immediate reward for performing 
action a in state s， γ is the discount factor， and 
P (s'| s，a ) is the probability of transitioning from state s 
to state s' after performing action a.

After the value function converges， we extract the opti‐
mal policy π (s)， which selects the action that maximizes 
the value function in each state.
π (s) = arg max

a
é
ë
êêêêR (s，a) + γ∑

s'
P ( )s'| s，a Vk( )s' ù

û
úúúú  （15）

3. 3　Numerical simulation results and analysis

The findings under different parameters are compared 
and analyzed through the value iteration method.  Conse‐
quently， the optimal strategy for each participant is ob‐
tained as follows.
3. 3. 1　Optimal strategy for government health in⁃

surance provider
The simulation results show that with a high discount 

factor （γ = 0. 95）， long‐term gains are higher， making it 
optimal for the government health insurer to select 
high‐quality healthcare services despite higher short‐term 
costs.  In contrast， with a low discount factor （γ = 
0. 85）， short‐term returns are prioritized， favoring strate‐
gies that save healthcare costs （Fig. 3）.  Therefore， the Fig. 2　Discount factor analysis chart
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premium payment method A3 is the optimal strategy for 
the health insurance provider as it delivers the maximum 
overall benefit.

3. 3. 2　Optimal strategy for insured
The simulation results indicate that with a high dis‐

count factor （γ = 0. 95）， long‐term gains are greater， 
making it optimal for insured patients to select 
high‐quality services despite higher short‐term costs.  
Conversely， at a low discount factor （γ = 0. 85）， 
short‐term benefits are prioritized， leading insured pa‐
tients to opt for low‐cost， low‐quality providers to mini‐
mize immediate expenses.

For severe S3 and acute S4， gains were significantly 
higher under the high discount factor， suggesting that 
long‐term considerations favor higher‐quality care 
（Fig. 3）.  For S1， S2， and S5， the optimal strategy is A3 under both discount factors， maximizing benefits regard‐
less of time horizon （Fig. 4）.  Thus， the insured’s opti‐
mal strategy PI is determined by solving the utility maxi‐
mization problem under given conditions， including dis‐
ease severity （S1， S2， …， S5）， payment standards （A1，
A2， A3）， and the discount factor （γ）.  The strategy’s 
value （e. g. ， A1， A2， A3） reflects the insured’s decision 
to select the payment standard that maximizes their over‐
all benefit， balancing short‐term costs and long‐term 
gains.  For visualization purposes， the strategies are en‐
coded numerically as follows： A1=0， A2=1， A3=2.

3. 3. 3　Optimal strategy for medical service pro⁃
viders

Likewise， the simulation results show that patient sat‐
isfaction S1 and health status improvement H (Si，Aj ) vary 

across disease states， influencing the choices of insured 
parties.  The advanced payment method A3 consistently 
leads to higher patient satisfaction and improved health 
outcomes （Fig. 5 and Fig. 6）.  Therefore， for medical 
service providers， the optimal strategy is to enhance pa‐
tient satisfaction and health improvement by balancing 
Qp and Cq.

To summarize， the government health insurer’s adop‐
tion of payment method A ₃ achieves an optimal balance 
of long‐term cost savings， improved service quality， and 
enhanced patient satisfaction.  The insured party selects 
appropriate healthcare providers based on disease sever‐
ity， balancing costs， service quality， and health out‐
comes.  Healthcare providers at different levels deliver 
services with appropriate quality and cost， maximizing 
their revenue while improving patient satisfaction and 
health outcomes （Fig. 7）.

4　Empirical Case Studies

Currently， pilot projects for health insurance reform 
based on risk‐sharing are primarily concentrated in some 
counties and cities in Anhui Province and Sanming City， 
Fujian Province.

Fig. 4　Strategies at different discount factors

Fig. 5　Patient satisfaction at different discount factors

Fig. 6　Health improvement at different discount factors

Fig. 7　Healthcare reform impact comparison

Fig. 3　Value functions at different discount factors
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4. 1　Practical exploration in Anhui Province

Anhui Province’s health insurance reform is centered 
on ECSD， focusing on disease‐based group payments 
and unified standards.  By January 2020， ECSD was 
implemented in 18 provincial hospitals， covering 422 dis‐
eases［27］.  Regions such as Fuyang， Lu’an， and Xu‐
ancheng actively explored reforms.  In Fuyang City， 
county‐level medical institutions completed 26 970 cases 
with an 83. 79% reimbursement ratio， reducing patient 
expenses by 15 million yuan， easing financial burdens， 
and improving primary care utilization［28］.  In Jingde 
County， as of July 31， 2021， ECSD covered 2 411 cases 
with total costs of 24. 89 million yuan， achieving a 
67. 37% reimbursement ratio （18. 73% higher than 
out‐of‐county hospitalization）， thereby saving 5. 18 mil‐
lion yuan for the fund and enhancing cost efficiency and 
affordability［29］.
4. 2　Practical exploration in Sanming City， Fujian 

Province

In Sanming City， the reform centered on implement‐
ing China DRG （C‐DRG） to enhance cost transparency 
and patient satisfaction by setting fixed treatment prices 
upfront.  This approach provides patients with clarity on 
treatment costs， enabling informed decisions and reduc‐
ing unnecessary expenses［30‐31］.  In 2020， the reform 
saved approximately 69. 71 million yuan for the health in‐
surance fund.  The actual reimbursement ratio for patients 
covered under employees’ health insurance increased 
from 66. 21% （level Ⅲ hospitals） and 68. 82% （level Ⅱ 
hospitals） to 70%.  Similarly， for residents’ health insur‐
ance， the ratio rose from 47. 69% to 50% for level Ⅲ 
hospitals and 64. 68% to 70% for level Ⅱ hospitals［32］.
4. 3　Comparative analysis of reform differences， 

challenges， and outcomes

Evidently， the reforms in Anhui Province and San‐
ming City differed in focus， challenges， and outcomes.  
Anhui prioritized standardized reimbursement across dis‐
ease types to promote healthcare equity， whereas San‐
ming focused on cost transparency through the C‐DRG 
model， empowering patients with fixed treatment 
prices.  Anhui faced challenges in applying uniform stan‐
dards due to regional disparities， whereas Sanming 
struggled with resource constraints in lower‐level facili‐
ties.  Finally， Anhui’s broad coverage increased de‐
mand， particularly at primary institutions， improving ac‐
cess but straining resources.  In contrast， Sanming’s 
pricing model reduced unnecessary visits by encouraging 
cost‐effective choices.  While Anhui’s I‐OOP structure 
maintained high patient satisfaction， it led to higher 
costs at tertiary hospitals， whereas Sanming’s approach 
consistently lowered financial burdens across all hospital 
levels.

5　Conclusions

This study proposes a health insurance reform strategy 
integrating ECSD with an I‐OOP model to enhance eq‐
uity， manage healthcare costs， and optimize resource al‐
location in China’s healthcare system.
（1） The I‐OOP mechanism strengthens individual re‐

sponsibility within the medical security framework， 
bridging cost gaps introduced by ECSD while controlling 
medical expenses and maintaining service quality.  Simu‐
lations and evidence show that appropriate premium stan‐
dards can reduce long‐term costs， improve service qual‐
ity， and ensure sustainable fund management［33］.
（2） The reform enhances patient autonomy for insured 

individuals， allowing them to choose medical institutions 
based on their needs and disease severity.  This approach 
balances costs， service quality， and health outcomes 
while protecting low‐income groups， reducing medical 
expenses， and promoting healthcare equity.
（3） For healthcare providers， the reform encourages 

market‐aligned pricing and the development of specialty 
services.  Community health centers focus on 
cost‐effective care， city‐level hospitals manage moderate 
cases， and national hospitals treat complex cases， im‐
proving resource allocation and service quality.  Unified 
reimbursement standards and the I‐OOP model guide pa‐
tients to primary care， fostering a tiered healthcare sys‐
tem and motivating providers to align with systemic 
goals［34］.
（4） While promising results have been observed in pi‐

lot regions， further research is needed to adapt this model 
to diverse demographic and regional contexts， particu‐
larly in rural areas and regions with aging populations.  
Clearly， unique socioeconomic conditions and healthcare 
infrastructure in certain areas require tailored implementa‐
tion strategies.
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XU Pengyu and ZHAO Lindu 

风险共担视角下医保制度改革策略分析
——基于马尔可夫模型

徐鹏宇， 赵林度

（东南大学经济管理学院，南京 211189）
摘要： 中国的医疗体系面临着不断升级的挑战，包括医疗费用激增、资源分配失衡、偏向大医院以及转诊机

制失效，由于缺乏将标准化保障与个性化支付相结合的统一战略，这些问题变得更加复杂。本研究提出了

一种将同病同保障（ECSD）与差异化自付（I‐OOP）模式相结合的风险共担医保改革策略。采用马尔可夫模

型捕捉病人在不同健康状态和护理级别之间的转变。研究结果表明，同病同保障和差异化自付模式通过标

准化疾病覆盖范围来提高公平性，同时根据患者收入和医疗机构类型调整费用成本。该方法减轻了大医院

的需求压力，促进了基层卫生服务利用率，并实现了更均衡的资源分配。该研究提出了一个与中国发展目

标相一致的可扩展框架，为政策制定者和医疗管理者提供了参考，以促进建立一个适应区域需求的高效、可

持续的医疗体系。

关键词：同病同保障；差异化自付；医保改革；风险共担；马尔科夫模型
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