Table1 Evaluation indicators
	Indicator 
	Direction
	Unit
	Indicator 
	Direction
	Unit
	Indicator 
	Direction
	Unit

	X1
	+
	10,000 persons
	X15
	+
	per 1,000 population
	X29
	
	bed-days

	X2
	+
	%
	X16
	+
	personnel
	X30
	
	visits

	X3
	+
	%
	X17
	+
	No.
	X31
	
	bed-days

	X4
	+
	%
	X18
	+
	personnel
	X32
	+
	No.

	X5
	+
	%
	X19
	+
	personnel
	X33
	+
	per 10,000 population

	X6
	+
	%
	X20
	+
	per 1,000 population
	X34
	+
	personnel

	X7
	+
	‰
	X21
	+
	per 1,000 population
	X35
	+
	personnel

	X8
	
	‰
	X22
	+
	per 1,000 population
	X36
	+
	personnel

	X9
	+
	‰
	X23
	+
	per 1,000 population
	X37
	+
	per 1,000 population

	X10
	+
	years
	X24
	+
	per 1,000 population
	X38
	+
	per 1,000 population

	X11
	
	%
	X25
	+
	per 1,000 population
	X39
	
	visits

	X12
	
	%
	X26
	
	visits
	X40
	
	bed-days

	X13
	
	%
	X27
	
	bed-days
	X41
	+
	%

	X14
	+
	No.
	X28
	
	visits
	X42
	+
	%


Notes: ‘+’ and ‘−’ represent the positive and negative indicators, respectively.

Table 2 Division of the coupling coordination degree level
	Coordination type
	Value range
	Coordination rank
	Subsystem comparison

	Dysfunctional recession
	0≤D<0.1
	Extremely dysfunctional recession
	U1<U2, Health care systems lag
[bookmark: _Hlk200980547]U1≈U2, Systematic balanced
U1>U2, Population system lag

	
	0.1≤D<0.2
	Severely dysfunctional recession
	

	
	0.2≤D<0.3
	[bookmark: _Hlk181029754]Moderate dysregulation recession
	

	
	0.3≤D<0.4
	Mild dysregulation recession
	

	Overcoordination stage
	0.4≤D<0.5
	[bookmark: _Hlk181028969]On the verge of coupled coordination
	

	
	0.5≤D<0.6
	Barely coupled coordination
	

	Coordinated development
	0.6≤D<0.7
	[bookmark: OLE_LINK143]Primary coupling coordination
	

	
	0.7≤D<0.8
	Intermediate coupling coordination
	

	
	0.8≤D<0.9
	Good coupling coordination
	

	
	0.9≤D≤1
	Quality coupling coordination
	


[bookmark: OLE_LINK140][bookmark: _Hlk200980567]Notes: U1≈U2 means ∣U1-U2∣ ≤ 0.05.


Table 3 Description and measurement of explanatory and control variables
	Variable
	Description
	Indicators (Unit)
	Reference

	Explanatory variables

	Government Health Expenditure
	Government financial input into the health sector, reflecting public investment in health services
	-Total health expenditure (100 million CNY)
-Government health expenditure (100 million CNY)
-Government share of total health expenditure (%)
-Health expenditure as % of GDP (%)
	[42,43]

	Health Insurance Coverage 
	Population covered by basic medical insurance schemes
	- Number of insured persons (10,000)
- Number of medical reimbursements (times)
- Cross-provincial insurance settlements (cases)
	[44]

	Digital Infrastructure
	Availability and penetration of information and communication technologies
	- Number of internet users (10,000)
- Broadband access ports (units)
- Broadband subscribers (10,000)
	[45]

	Transport Infrastructure
	Regional transport accessibility and connectivity
	- Road density (km/ km2)
- Railway density (km/ km2)
	[46]

	Control variable

	Economic Development
	Overall level of regional economic development
	-GDP per capita (CNY)
	[30]

	Ageing Level
	Demographic ageing
	- Elderly population (%)
	[30,31]

	Urbanisation Rate
	Degree of urban concentration
	- Urban population (%)
	[32]

	Population Density
	Population per unit of land
	- Persons per km2 (No.)
	[30, 32]

	Disposable Income Level
	Residents’ affordability
	- Per capita disposable income (CNY)
	[31]



Table4 Time-series diagram of the comprehensive evaluation index across multiple systems in China’s Regions
	[bookmark: _Hlk193103241]year/region
	East
	Central
	West

	
	U1
	U2
	D
	U1
	U2
	D
	U1
	U2
	D

	2010
	0.319 
	0.363 
	0.583 
	0.417 
	0.116 
	0.468 
	0.291 
	0.129 
	0.441 

	2011
	0.343 
	0.398 
	0.608 
	0.444 
	0.132 
	0.492 
	0.373 
	0.145 
	0.482 

	2012
	0.385 
	0.430 
	0.638 
	0.399 
	0.229 
	0.550 
	0.356 
	0.224 
	0.531 

	2013
	0.400 
	0.539 
	0.682 
	0.419 
	0.296 
	0.593 
	0.384 
	0.261 
	0.563 

	2014
	0.425 
	0.577 
	0.704 
	0.401 
	0.342 
	0.609 
	0.397 
	0.300 
	0.587 

	2015
	0.443 
	0.581 
	0.712 
	0.428 
	0.345 
	0.620 
	0.392 
	0.318 
	0.594 

	2016
	0.484 
	0.595 
	0.733 
	0.482 
	0.364 
	0.647 
	0.458 
	0.332 
	0.624 

	2017
	0.523 
	0.637 
	0.759 
	0.507 
	0.401 
	0.672 
	0.509 
	0.358 
	0.653 

	2018
	0.547 
	0.676 
	0.780 
	0.532 
	0.431 
	0.692 
	0.532 
	0.382 
	0.671 

	2019
	0.588 
	0.716 
	0.805 
	0.577 
	0.477 
	0.724 
	0.568 
	0.418 
	0.698 

	2020
	0.629 
	0.714 
	0.819 
	0.592 
	0.480 
	0.730 
	0.586 
	0.432 
	0.709 

	2021
	0.616 
	0.789 
	0.835 
	0.611 
	0.544 
	0.759 
	0.609 
	0.512 
	0.747 


Notes:U1 and U2 represent population system and health care systems, respectively; D represents the coupling coordination degree



Table5 Moran’s I for Population—Health System coupling coordination from 2010 to 2021
	Year
	Moran’s I
	Sd(I)
	Z
	Year
	Moran’s I
	Sd(I)
	Z

	2010
	0.441***
	0.106
	4.099
	2016
	0.402***
	0.111
	3.760

	2011
	0.473***
	0.122
	4.371
	2017
	0.406***
	0.117
	3.797

	2012
	0.387***
	0.114
	3.628
	2018
	0.416***
	0.134
	3.881

	2013
	0.379***
	0.124
	3.562
	2019
	0.402***
	0.122
	3.764

	2014
	0.396***
	0.122
	3.709
	2020
	0.414***
	0.110
	3.867

	2015
	0.399***
	0.126
	3.731
	2021
	0.402***
	0.122
	3.758


Note: *** indicates statistical significance at the 1% level.

Table6 Results of specification tests for spatial econometric models
	Specification Test
	Test Statistic
	P

	Moran’s I
	145.776
	<0.001

	LM-lag test
	16.179
	<0.001

	LM-error test
	14.150
	<0.001

	Robust LM-lag test
	10.051
	0.002

	Robust LM-error test
	7.023
	0.005

	LR_Spatial_lag
	84.46
	<0.001

	LR_Spatial_error
	91.65
	<0.001

	Wald_Spatial_lag
	40.05
	0.003

	Wald_Spatial_error
	28.82
	<0.001

	Hausman text
	66.39
	<0.001


Note: All tests are conducted to determine the necessity and structure of spatial econometric modelling. The significance of LM and Robust LM tests suggests the presence of both spatial lag and spatial error dependence. The Hausman test supports the use of fixed effects.

Table7 Estimation results of driving factors for the coupling coordination degree between the population and health service systems
	Variable
	OLS
	SDM

	GHE
	0.630**(6.152)
	0.710*** (7.190)

	HIC
	0.141**(1.799)
	0.219*** (5.898)

	DI
	0.762***(3.687)
	1.046*** (7.851)

	TI
	0.335**(0.208)
	0.493*** (3.948)

	ED
	0.158**(0.571)
	0.166** (0.961)

	AGE
	-0.085(-1.308)
	-0.068 (-1.406)

	UR
	0.047(0.866)
	0.009 (0.254)

	PD
	0.064**(0.184)
	0.009 (0.246)

	DIL
	0.188(0.490)
	0.213 (1.017)

	Constant
	0.385***(9.406)
	0.384** (2.677)

	（rho）
	
	0.484***(4.332)

	sigma2_e
	
	0.001***(13.667)

	R2
	0.753
	0.957


[bookmark: _Hlk193360103]Notes: * P<0.05; ** P<0.01; *** P<0.001; t-values are shown in parentheses.

Table8 Decomposition of direct, indirect, and total effects based on the spatial Durbin model with two-way fixed effects
	Variable
	Direct Effect
	Indirect Effect
	Total Effect

	GHE
	0.760**(7.399)
	0.717**(6.155)
	1.477**(9.120)

	HIC
	0.269***(5.415)
	0.152**(2.740)
	0.421**(5.970)

	DI
	1.096***(7.998)
	0.579***(4.290)
	1.675***(8.954)

	TI
	0.543**(3.485)
	0.099***(2.980)
	0.642**(4.622)

	ED
	0.216**(0.957)
	0.308(1.375)
	0.524(1.991)

	AGE
	-0.018(-1.743)
	-0.057*(-1.692)
	-0.075(-1.017)

	UR
	0.059(0.091)
	-0.014(0.880)
	0.045(0.071)

	PD
	0.059***(3.016)
	0.030*(1.980)
	0.089**(2.790）

	DIL
	0.263(1.524)
	0.453(1.970)
	0.716(2.812)




